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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma npoduisHOro Kypca «Maremaruka» s 10-11 kmacca cocraBnena
Ha OCHOBE CJICJYIOIIUX HOPMAaTUBHO — IIPABOBBIX IOKYMEHTOB:
*®enepanbablit 3akoH «O0 oOpazoBanuu B Poccuiickoit @eneparum» (o1 29.12. 2012 1. Ne 273 -
@3);

* @enepanbHOTO TOCYAAPCTBEHHOTO OOpPa30BaTEIbHOTO CTaHAAapTa OCHOBHOTO OOIIEro
oOpa3oBanus (mpuka3 MuHUCTepcTBA 00pa3oBanus U Hayku Poccuiickoit @enepanuu o1 «17»
nexabpst 2010 r. Ne 1897, npuka3 MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit denepannn
oT «29» npexkabpss 2014 r. Ne 1644 «O BHeceHMM W3MEHEHUW B TpHKa3 MuHUCTEpCTBa
obpaszoBanusi u Hayku Poccuiickoit @enepammun ot «17» gexadbpss 2010 r. Ne 1897 «O6
YTBEPKIACHUM (eiepalIbHOTO TOCYIapCTBEHHOIO0 0O0pa30BaTEIbHOIO CTaHJApTa OCHOBHOIO
oOuiero o6pa3oBaHusD);

*ABTOpCKas npuMmepHas nporpamma A. I'. Mopakosuya (rpoduinbHbIi ypoBeHb). (Anredpa u
Hayaja MmaTemarnuyeckoro ananuza. 10-11 knaccesl./ aBT.- coct. .M. 3y6apesa, A.I'. Mopakosuu
*I[Iporpammel 0611e00pa3oBaTenbHbIX yupexaeHuid. ['eomerpus. 10-11 knaccest / cocrt. JI.C.
ATtanacsm.;

*Yueousii titan MBOY COII Ne 8 r/ct. XKumxereq;

[Tonoxxenue o padoueit mporpamme MBbOY COIII Ne 8 n/ct. XKumxereH.

B cootBerctBuu ¢ nmpuHAToi KoHuenueil pa3BuTHs MaTreMaTH4ecKoro o0pa3oBaHus B
Poccuiickoit deneparuu, maTeMaTHdeckoe 0Opa30BaHUE PEIIAET, B YACTHOCTH, CIICTYIOIIHE
KITIOUYEBBIE 3a/1a4H:

—(IPEIOCTABIIATH KaX/I0MY 00y4aroueMycs BO3MOXKHOCTb JJOCTH)KEHUS YPOBHS
MaTeMaTHYeCKUX 3HAaHUH, HEOOXOIMMOTO TSl TalbHEHUIIEeH YCTICITHON KU3HH B OOIIECTBEY,
—«obecreuynBaTh HEOOXOJMMOE CTPaHE YHCIIO BBHIITYCKHUKOB, MaTeMaTH4ecKasl MOAr0OTOBKA
KOTOPBIX JOCTATOYHA JIJIsl MPOJAOJKEHUSI 00pa30BaHUsl B PA3IMUHbBIX HAIPABICHUSAX U JUIS
MPAKTUYECKON JesITeNbHOCTH, BKIIIOYAsl MPEnoiaBaHie MaTeMaTHUKH, MaTeMaTHYEeCKHe
uccaenaoBaHus, padboTy B chepe nHGOPMAITMOHHBIX TEXHOJOTUH U JIP.»;

—«B OCHOBHOM 00IIIeM | cpesiHeM 0011eM 00pa30BaHUK HEOOXO0 IUMO TTPETYCMOTPETh
MOATOTOBKY OOYYaIOIINXCS B COOTBETCTBUU C MX 3aIIPOCAMU K YPOBHIO TIOJTOTOBKH B cdepe
MaTeMaTH4eCKOro 00pa3oBaHUs».

CoOTBETCTBEHHO, BBIACISAIOTCS TPU HAINPaBJICHUs TPeOOBAHUM K pe3ylbTaTaM
MaTeMaTH4ecKoro oOpa3oBaHUs:

1) mpakTHKO-OPHUEHTHPOBAHHOE MaTeMaTuyeckoe 00pa3oBaHue (MaTeMaTHKa JJIs KHU3HK);
2) MaTeMaTHKa JJIsl UCTIOJIb30BaHUs B Mpodeccuy;

3) TBOpUeCKOe HallpaBJeHUE, HAa KOTOPOE HalleJIeHbI Te 00ydJarouruecs, KOTOpble IUIaHUPYIOT
3aHMMATbCA TBOPUYECKOM U MCCIIEeI0BATENIbCKON paboTOM B 00IacTH MaTeMaTUKH, (pU3MKH,
SKOHOMMKH U IPYTUX 00JIACTAX.

esun u 3agaum, peniaemMplie NPU peaTu3anun padodeid nporpamMmsl.

N3ydeHne MaTeMaTHKU Ha CTYIIEHHU CPEIHEro o01iero o0pa3oBanus Ha IpoUIbLHOM
YPOBHE HaIpPAaBIICHO HA JOCTUKEHUE CIEAYIOLINX LeJei:
- popMUpOBaHUE MPECTABICHUN O MaTEMATHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICTTUPOBAHHUSI SIBJICHUN U MPOIIECCOB, 00 HIEAX U METO/IaX MaTeMaTUKU;
- pa3BUTHE JOTUYECKOTO MBIILIEHHUS, aITOPUTMUYECKON KYJIbTYpPbl, KPUTUUYHOCTH
MBIIILJICHHUS Ha YPOBHE, HEOOXOAUMOM JIJIsl OOyU€HUs B BBICIIEH IIKOJIE TI0 COOTBETCTBYIOIIEH
CHENHNabHOCTH, B OyAyIiei npodeccHoHanbHON AeITeIbHOCTH;
- OBIIAICHHE MAaTEeMAaTHUYECKUMU 3HAHUSAMU U YMEHUSMHU, HEOOXOIUMBIMH B
MMOBCETHEBHOM JKU3HHU, JUIS U3YYCHUS ITKOJIBHBIX €CTECTBEHHOHAYYHBIX AUCIUIUINH Ha 6a30BOM
yYpOBHE, /75l MOJTYYEeHUs 00pa3oBaHus B 00JaCTsIX, HE TPEOYIOMIMX yriIyOIeHHOM
MaTeMaTH4eCKOU MOArOTOBKH;
- BOCIIUTaHUE CPEJICTBAMHU MaTEMATUKU KyJIbTYpbl INYHOCTH: OTHOLIEHUS K



MaTeMaTUKE KaK 4acTH OOIIeUeI0OBEUYeCKOM KyIbTyphl: 3HAKOMCTBO C UCTOPHEH pa3BUTHUS
MaTeMaTHKH, 3BOJIIOLUEN MAaTEMATUYECKUX UEH, TOHUMAaHUsI 3HAUMMOCTH MAaTEMATUKH JIJIs
00I11eCTBEHHOTO MPOTrpecca;

- MOATOTOBKY K MOCJEAYIOIeMY Npo(ecCHOHATBHOMY 00pa30BaHHIO WIIH
npoheccHOHaTBHON AATEIILHOCTH U IPUOOPETEHUE MPAKTHUECKOTO OTIBITA JACATEIbHOCTH,
MpeANIeCTBYIOMEH mpodeccuoHaIbHOM.

OmnpenerneHrne MecTa v poJid y4eOHOTO Kypca, MPeMETa B OBJIAJICHUU 00yJarOIIHMHICS
TpeOOBaHMI K YPOBHIO IOJTOTOBKU 00YJarOIIUXCs (BBITYCKHUKOB) B COOTBETCTBUU C
(beneparbHBIMHU TOCYIapCTBEHHBIMU 00pa30BaTEIbHBIMH CTaHIAPTaAMH.

[Ipu n3yueHnn Kypca MaTeMaTHKH Ha PO(PUIHLHOM YPOBHE IIPOJIOJIKAOTCS U MOTYy4aroT
pa3BUTHE COJIEPKATEIbHbIE JIMHUU: «ANredpa», « DyHKIUN», «YPaBHEHUS U HEPABEHCTBAY,
«I'eomeTrpus» BBOAUTCS MOYyIb «MaTemaTndecknii aHanms». B pamkax ykazaHHBIX
COJIepKaTebHBIX JIUHUM pelIaioTcs Caeylolue 3agaum:

- cucTeMaTu3alus CBEACHUN O YMCllax; U3y4e€HUE HOBBIX BHI0OB YHCIIOBBIX BHIPAKEHUHN U
(GbopMyIT; COBEPILIEHCTBOBAHHUE MTPAKTUYECKUX HABBIKOB M BHIYUCIUTENIBHON KYIbTYpBI,
paciivpeHe U COBEPIIEHCTBOBaHKE alredpandeckoro amnmapara, chGoOpMUPOBAHHOTO B
OCHOBHOI IIIKOJIE, ¥ €r0 MPUMEHEHHE K PEIICHUIO MaTEMaTHUYECKUX U HEMATeMaTUYeCKUX
3azay;

- pacuIMpeHue U CUucTeMaTH3alus O0MKX CBEACHNHN 0 (PYHKIUAX, TOTIOJHEHHUE KJlacca
M3y4aeMbIX QYHKIUHN, WIITIOCTPALUS IIUPOTH TpUMEHEHUs! QYHKIMH ISl ONTUCaHUS U
W3YYEHHUS pealIbHbIX 3aBUCUMOCTEN;

- pa3BUTHE NPEJICTABICHUN O BEPOSTHOCTHO-CTATUCTHUECKHUX 3aKOHOMEPHOCTSX B
OKPY’KaIOIlleM MUPE, COBEPLICHCTBOBAHUE MHTEIJIEKTYa IbHBIX U PEUYEBBIX YMEHHI IMyTeM
oOoraIeHuss MaTeMaTHYeCKOT0 SI3bIKa, PA3BUTHS JIOTHYECKOTO MBIIIJICHNUS;

- 3HAKOMCTBO C OCHOBHBIMH HJICSIMH M METOJJaMH MaTEMaTHYECKOTO aHAJIN34,
cucTeMaTH3alus CBeIeHUH 0 pUrypax Ha INIOCKOCTH; MHOTOT'PaHHUKOB U TEJl BPAILCHUS B
IIPOCTPAHCTBE;

- U3y4€HHE CBOMCTB NIPOCTPAHCTBEHHBIX TeJl, (GOPMUPOBAHNUE YMEHUS IPUMEHSTh
IIOJIy4YEHHBIC 3HAHMS [UIs PEIICHUS IPAKTUYECKUX 3a1a4;

- COBEPILICHCTBOBAHUE NPAKTUYECKUX HABBIKOB M BHIYMCIUTEIBHON KYIbTYPBI,
paclIMpeHne U COBEPILIEHCTBOBAaHHE alreOpanyeckoro amnmnapara, copMupoBaHHOIO B
OCHOBHOM IIIKOJIE, ¥ €r0 IPUMEHEHHE K PEIICHUIO TEOMETPUYECKUX 3a/1a4.

Oo0mas xapakrepuctuka npeamera «MaTeMaTHKA»

B npoduinsHOM Kypce conepxaHne 00pa3oBaHus, MPEICTaBICHHOE B OCHOBHOM HIKOJIE,
pa3BHUBaeTCs B CICAYIOIIUX HAMPABICHUIX:

scCTEMaTHU3allus CBEJICHUH 0 unciax; GopMUPOBAHUE MIPEICTABICHHUMN O paCIIMPEHUN
YHCIIOBBIX MHOXKECTB OT HATYpaJbHBIX 10 KOMIUIEKCHBIX KaK CII0CO0€ MOCTPOCHUS HOBOTO
MaTeMaTHUYeCKOro anmnapara JJisl pelieHus 3a1a4 OKPY>KaloIero Mupa U BHyTPEHHUX 3a7a4
MaTeMaTHKH; COBEPIIICHCTBOBAHNE TEXHUKU BHIYHUCIICHHUIA;

*pa3BUTHE U COBEPUICHCTBOBAHNE TEXHUKHU alredpandeckux mpeoOpa3oBaHuid, peIeHUs
ypaBHEHUH, HEPABEHCTB, CUCTEM;

*CHCTEMAaTHU3allNs U PACIIUPEHHE CBEACHU O (PYHKIIHAX, COBEPIIICHCTBOBAHUE
rpaduyecKkux yMEHHi; 3HAKOMCTBO C OCHOBHBIMH UJIESIMU M METOIaMHU MAaTEMaTHUYECKOTO
aHaim3a B 00beMe, O3BOJISIONIEM HCCIEA0BATh AIeMEHTapHbIe (PYHKIIMU U pelIaTh MPOCTEUIIIHe
reoMeTpuueckue, Gu3nuecKue U Ipyrue MpukKiIaJHble 3a1a4u;

*pacIIMpEHUE CUCTEMBI CBEIEHUH O CBOMCTBAX TNIOCKUX (PUTYP, CHCTEMAaTHYECKOE
M3y4YEHUE CBOWCTB MPOCTPAHCTBEHHBIX TEJl, PA3BUTHUE MPEJACTABICHUN O TEOMETPUUECKHUX
U3MEPEHUSX;

*pa3BUTHE MPEACTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKPYXaIoIlleM MUPE;



*COBEPIICHCTBOBAHHE MAaTEMaTHUECKOTO Pa3BUTHA 0 YPOBHS, MIO3BOJIAIONIETO CBOOOIHO
MPUMEHSATH U3y4eHHBbIE (PAaKTHl M METOJIBI IPU PELICHUH 33/1a4 U3 Pa3IMYHbIX Pa3esioB Kypca, a
TaKXK€ UCIOJIb30BaTh UX B HECTAHIAPTHBIX CUTYALUsX;

*(opmMupoBaHUE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBATh MPOCTEHIIINE MaTEMaTUIECKHE
MO/IEJIH TIPY PEICHNH MPUKIATHBIX 33aa4, 33/1a4 U3 CMEKHBIX TUCIHIUINH, YIIyOieHue 3SHaHUN
00 0COOEHHOCTSIX MPUMEHEHHUSI MATEMAaTHYECKIX METO/I0B K HCCIIEIOBAHUIO IIPOIIECCOB U
SIBJICHUN B IPUPOJIE U OOLLIECTBE.

Kypcol matematuku 1t 10-11k1accoB ckiiaapIBaeTCs U3 CIEAYIOLUUX COAEPKATEIbHBIX
KOMIIOHEHTOB: aJire0pbl, MATEMAaTHYECKOTO aHAJIN3a, KOMOMHATOPUKHU M TEOPHH BEPOSTHOCTEH,
FE€OMETPHH.

Kypc Hauenen Ha popmMupoBaHre MaTeMaTHUECKOIO anmnapara JJis peleHus 3a1a4 u3
MaTeMaTHKH, CMEKHBIX IIPEMETOB, OKpYXKaloIlel pealbHOCTH. S3bIK anreOpsl U
MaTeMaTHYECKOIr0 aHaJIM3a IMOJAYEPKUBACT 3HAUEHUE MAaTEMAaTUKH KaK S3bIKa JJIs HOCTPOEHUS
MaTeMaTHYECKUX MOJIENEN, IPOLECCOB U BJIEHUH peanbHOro Mupa. OHOM 13 OCHOBHBIX 3334
M3YYEHHUS MaTeMaTUKHU SBJISIETCS pa3BUTHE aITOPUTMUYECKOTO MBIIIUIEHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JUIsl OCBOCHMSI Kypca HH()OPMATUKH; OBJIaJIEHUE HAaBbIKaMU 1€ TyKTHBHBIX
paccyxaenuii. [IpeobpazoBanue CUMBOIMYECKUX (POPM BHOCUT CBOM crienu(puueckuii BKIas B
pa3BHUTHE BOOOpAXKEHUS, CIIOCOOHOCTEN K MaTeMaTHUeCKOMY TBOpUecTBY. Jlpyroii BaxkHOM
3a/lauel U3y4eHHs] MaTeMaTUKHU ABJISIETCS MOJyYeHHE IIKOJIbHUKAMH KOHKPETHBIX 3HaHUH O
GYHKIHSIX KaK BaKHEUIIIEH MaTeMaTUIeCKOW MOJICIN TSl OTIMCAHKS M UCCIICIOBAHUS
pa3zHo00pa3HBIX MPOILECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHI[UAIbHBIX,
MEePUOIUYECKHX U JIp.), 11 (GOPMUPOBAHUS Yy yUaIIUXCS MPEACTABICHHUM O POJIM MaTEMaTHKHU B
Pa3BUTUU UUBUIN3ALUHN U KYJIBTYpPbl. DJI€MEHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U
TEOPHUU BEPOSITHOCTEN SABISAIOTCA 00s3aTeIbHBIM KOMIOHEHTOM ILIKOJIBHOTO 00pa3oBaHMUs,
YCHJIMBAIOIIMM €0 MPUKIJIATHOE U MPAaKTUYECKOe 3HaUeHHe. DTOT MaTepHual HE0OX0 UM,
MIpEKIe BCEro, sl popMupoBaHus (yHKIIMOHATBHONW I'PaMOTHOCTH — YMEHUN BOCIIPUHUMATH U
aHaAJIM3UPOBATh HH(POPMAIIHIO, TPEACTABICHHYIO B Pa3IMYHbIX (hopMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTEP MHOTUX PEATbHBIX 3aBUCUMOCTEM, MPOU3BOAUTE MPOCTEUIIINE
BEPOSITHOCTHBIE pacyeThl. M3yueHne ocHOB KOMOMHATOPUKH MO3BOJIUT yJallleMycCst
OCYILIECTBIISITH PACCMOTPEHHUE CITyyaeB, Iepedop U MoJACUeT YKcia BApUaHTOB, B TOM YHUCIIE B
MPOCTENIINX TPUKIAAHBIX 3a1a4ax. [Ipyn u3ydeHnn cTaTUCTUKU U TEOPUU BEPOSITHOCTEN
o0oraiarTcs NPeJCTaBICHUs O COBPEMEHHON KapTUHE MUPA U METOJIaX €ro UCCIIeJOBaHMS,
(dbopMupyeTcsi HOHUMaHKE POJIM CTATUCTHKU KaK UCTOYHUKA COLIMAIbHO 3HAYUMOM
nH(pOpMaLIUHY, U 3aKIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MbIIIICHHS. TakuM 00pa3om, B X0J1e
OCBOEHMS COJIEpKaHUs Kypca ydalluecs MoJIy4atoT BO3MOKHOCTb:
1.pa3BUThH NPEACTABICHUS O YUCIIE U POJIM BBIYMCIICHUN B YEIOBEUYECKOM MPAKTUKE;
chopMUPOBATh MPAKTUUECKHE HABBIKU BHITIOJHEHUS YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYUCIICHUH, pa3BUTh BBIYMCIUTEIbHYIO KYJIbTYPY;
2.0BIa/IETh CHMBOJIMYECKUM SI3BIKOM alreOpsbl, BEIpadboTaTh (hopManbHO-OTepaTUBHBIC
anredpanvecKre YMEHHs U HAyYUThCS IPUMEHSTh UX K PEIICHUIO MaTeMaTUYECKUX U
HEMATeMaTHUYECKUX 3a/1a4;
3.M3y4uTh CBOMCTBA U rpadUKH JIEMEHTAPHBIX QYHKIUN, HAYYUTHCS UCTIOIb30BAThH
(GyHKIMOHATBHO-TpadUecKue MPeICTaBICHUS I ONIMCAHUS U aHAIN3a PeaJIbHBIX
3aBHCUMOCTEN;
4.pa3BUTh NPOCTPAHCTBEHHBIE IPE/CTABICHUS U U300pa3UTENIbHbIE YMEHHSI, OCBOUTH OCHOBHBIE
(baxThl ¥ METO/1bl IUTAHUMETPHUH, TO3HAKOMUTHCS C MPOCTEHIIMMH TPOCTPAHCTBEHHBIMU TEJIaMU
U UX CBOMCTBaMU;
5.MOJIyYUTh IPEJCTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbBHOM MHPE U O
Pa3NUYHBIX crloco0ax UX U3ydyeHHs, 00 0COOEHHOCTSIX BBIBOJOB M MPOrHO30B, HOCSAIINX
BEPOSITHOCTHBIN XapakTep;
6.pa3BUThH JOIMYECKOE MBIIIJICHHE U peUb — YMEHUS JIOTUYeCKH 000CHOBBIBATH CYXKICHHUS,
IIPOBOJUTH HECIIOXKHBIE CUCTEMATU3ALH, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPBHI,



MCIOJb30BATh PA3IUYHBIC S3bIKH MAaTEMATUKHU (CJIOBECHBIN, CHMBOJIUYECKUH, rpaduuecKuil) uist
WJUTFOCTPALIMK, UHTEPIIPETALM, apTyMEHTALUU U 10Ka3aTeIbCTBA;

Paznien reomeTpun NO3BOJMUT CHOPMHUPOBATH MPEACTABICHUS 00 H3y4aeMbIX OHATUSIX U
METOJIaX KaK BaJKHEUIINX CPEICTBAX MATEMAaTUYECKOIO0 MOJIEIMPOBAHNS PEAIbHBIX IIPOLIECCOB U
SBJICHUH. PaCIIO3HABATh HA YEPTEkKaX U MOJAEISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTD
TpeXMepHbIE€ OOBEKTHI C UX OMUCAHUSIMU, U300paKEHUSIMH; OITUCHIBATH B3aMHOE
PacroJIoKeHUE NPSIMbIX U IUNIOCKOCTEH B IPOCTPAHCTBE, apT'yMEHTUPOBATH CBOU CY)KJIEHUS 00
9TOM PACIIOJIOKEHHUN; AaHAJIM3UPOBATH B IPOCTEHMIINX CIIydasiX B3aUMHOE PaCIOJIOKEHUE
00BEKTOB B IIPOCTPAHCTBE M M300paKaTh UX; N300pakaTh OCHOBHBIE MHOTOTPAaHHUKH;
BBINIOJIHATH YEPTEXKU IO 3a/laHHBIM YCIOBUSAM; CTPOUTH CEUEHUs KyOa, IpU3Mbl TUPAMMU/IBL,
KPYTJIbIX TE€J; PEeIIaTh INIAHUMETPUYECKUE U CTEPEOMETPUYECKUE 3a/1a4M HA HAXOXKJICHUE
reOMETPUYECKUX BEJIMYMH (IUIMH, YIITIOB, TUIOIIAJIEH); MCHOJIb30BaTh MPU PELICHUU
CTEpEOMETPUYECKUX 33]1a4 [IJITaHUMETPUYECKHE PaKThl U METO/Ibl, BEKTOPHYIO anredpy,
IIPOBOJIUTH JI0KA3aTEIIbHBIC PACCYXKIACHUS B X0OJI€ PEIICHUS 3aa4.

Mecrto npeamera B 6a3MCHOM y4eOHOM IUIaHe
Jannast nmporpamMma paccuntana Ha 414 y4eOHbIX yacoB Ha JiBa roja oOydyenus (204 yacos

B 10 xnacce u 204 yacoB B 11 knacce). CornacHo ¢genepanbHoMy 0a3MCHOMY yUeOHOMY IJIaHY Ha
U3y4YeHHEe MaTeMaTuKu Ha npo¢uibHOM ypoBHe B 10 u 11 kiacce B yueOHOM I1aHe OTBOJIUTCS 6
4acoB B HEJENI0, U3 KOTOPBIX MPEAYCMOTPEHO 4 yaca B HEAENIO Ha M3y4YeHHE Kypca airedpsl U
HayaJl MaTeMaTHYeCKOro aHajin3a U 2 yaca Ha u3ydyeHue reomerpuu. s oOyuenus anredpe u
HayajlaM MaTemaThueckoro aHaiusa B 10 — 11 kmaccax BeiOpaHa coaepxkarenpHas quHUAS A.l.
MopakoBuya.

C nenbro moarotoBku K EI'D mpeaycMOTpeHbl Yachl 11 TPOBEACHHS TMarHOCTHYECKUX padoT,
CTapTOBOT'0 KOHTPOJIS, MPOOHOT0 3K3aMEHA.

Pacnpenenenue yaeOHOro BpeMEHN MEXIY STUMH IIPeIMETaMU IPEACTaBICHO B TaOJIHIIE.

Knaccobl | IIpeamersl MaTeMaTHYECKOI0 HMKJIA KoanuyecTBo 4acos
10 Anrebpa 136
['eometpus 68
11 Anrebpa 136
['eometpus 68
Bcero 408

204 gaca ans uzydenus B 10 kiacce u3 pacuéra 6 yacoB B Hezento (4 yaca anreOpa, 2 ydaca
TeOMETpHS);
204 yaca nns u3ydenus B 11 kiacce u3 pacuéra 6 dacoB B Henmenmto (4 yaca anreOpa, 2 yaca
TeOMETpHS);

JIn4HOCTHBIE, MeTanpeAMeTHbIE U NMPeIMeTHBIE Pe3yJIbTAThl 0CBOCHHS Y4eOHOTO
npeamera «MaremMaTuKa
10-11 kaaccel

JInyHOCTHBIE Pe3yabTATHI:
-opyeHTaluss OoOy4aroluxcs Ha peaqu3alldi0 TO3UTUBHBIX JKU3HEHHBIX TEPCIEKTUB,
WHUIMATUBHOCTh,  KPEaTUBHOCTb, TOTOBHOCTbH M  CHOCOOHOCTh K  JTUYHOCTHOMY
CaMOOIIPeIeICHUIO, CIOCOOHOCTh CTaBUTH 1IENIM U CTPOUTH KU3HEHHbBIE TUIAHBI;
-TOTOBHOCTbH U CIIOCOOHOCTH 00YJaOIIUXCSI K CAMOPA3BUTHIO H CAMOBOCITUTAHUIO B COOTBETCTBUU
C 00IIIeUeT0BEYECKUMU IIEHHOCTSMU U HJIeaTaMH TPa)TaHCKOTO OOIIeCTBa;
-HpaBCTBEHHOE CO3HAHHME M TOBEJCHHE Ha OCHOBE YCBOCHHS OOIIEUYEIIOBEYECKHX ILIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS W TIOBEIEHUS B MOJUKYJITYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTHU
BECTH TUAJIOT C APYTUMU JIOJBbMU, JOCTUTATh B HEM B3aMMOIIOHUMAHMSI, HAXOIUThH OOIINE [EIH
U COTPYTHUYATH JUIS UX TOCTHIKEHUS;



-IPUHATHE TYMAHUCTUYECKUX LIEHHOCTEW, OCO3HAHHOE, YBAXKUTEIHbHOE U J00pOKeIaTelbHOEe

OTHOIIEHHUE K JIPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

-pa3BUTHE KOMIIETEHIIMH COTPYAHHYECTBA CO CBEPCTHUKAMHM, JECTbMH MJIQJIIETO BO3pacTa,

B3POCJIBIMH B 00pa3oBaTelIbHON, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIeA0BATEIbCKOM,

MIPOEKTHOM M IPYTHX BUIAX JACSITCILHOCTH.

-MHPOBO33pEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH, 3HAYMMOCTH

HayKH{, TOTOBHOCTb K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHUE JOCTOBEPHOUN MH(pOpMAIIHEH

O TIEPEIOBBIX JIOCTIDKEHUSX H  OTKPBITUAX MHPOBOH H  OTEYECTBCHHOW  HAyKH,

3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

-TOTOBHOCTh ¥ CIIOCOOHOCTh K 0Opa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSIKEHUN

BCEH JKU3HU; CO3HATEIILHOE OTHOILIIEHNE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIICITHOM

npo¢heCcCHOHANTBHOM U 00IIIECTBEHHOM IeATeTbHOCTH;

-OCO3HAHHBIA BBIOOpP Oynyiied mnpodeccud Kak MyTh M CIIOCOO peanu3aiuu COOCTBEHHBIX

KU3HEHHBIX TUTAHOB;

-TOTOBHOCThH O0YYarONIUXCsl K TPYAO0BOM MPoGeCCHOHATBHON JAEITEIBHOCTH KaK K BO3MOXHOCTH

y4acTHs B PEIICHUN JIMYHBIX, OOIIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAITMOHATLHBIX MTPOOIIeM;

-TIOTPeOHOCTh TPYIUTHCS, YBAXKEHUE K TPYAY W JIOASIM TPYyJa, TPYAOBBIM JIOCTH)KCHUSM,

TO0OPOCOBECTHOE, OTBETCTBEHHOE MW TBOPUYECKOE OTHOIICHWE K pasHbIM BHUAAM TPYAOBOM

NEeSITENHHOCTH;

-TOTOBHOCTh K CaMOOOCIYy)KMBaHWIO, BKJIO4Yash OOydeHHWE ¥ BBIMOJHEHUE JIOMAaITHUX

00s13aHHOCTEH.

-hu3nIecKoe, IMOIMOHATBHO-TICUXOJIOTHYECKOE, COIMaIbHOE OJIaromojiydne oOydaromuxcs B

YKU3HU 00pa30BaTeIbHON OpTraHU3aIliH, ONIYIICHUE TEThbMH 0€30MacHOCTH M TICUXOJOTUYECKOTO

koMmdopTta, nHHOpPMAITMOHHOW 0€30MTaCHOCTH.

MeTtanpeaMeTHbIe Pe3yJbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

NMpeACTABJIEHbI TPEeMsl TPYNNIaMU YHUBEPCAJIbHBIX Y4eOHbIX AeiicTBuil (YVY/):
PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHUS

BbINMyCKHUK HAYYHUTCS:

-CaMOCTOSITENIbHO OMPENENTh 1IeNH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
OTPEENUTh, YTO LIeJIb JOCTUTHYTA;

-OLIEHUBATh BO3MOJKHBIE IOCJIEJCTBUS JOCTH)KEHUSI MOCTABICHHOW IENU B AESITEIbHOCTH,
CcOOCTBEHHOM >KU3HH M JKU3HHU OKPYXKAIOUIUX JIFOJICH, OCHOBBIBAsICh HA COOOpPaXKEHUSIX STUKU U
MoOpau;

-CTaBUTh U (OpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON JAEATEIbHOCTH U
KU3HEHHBIX CUTYaIUsX;

-OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpeMs U APYrue HeMaTepHallbHbIE peCypChl, HEOOXOAUMbIE
JUIS TOCTHYKEHUS TIOCTaBJICHHOH 11eIH;

-BBIOMpaTh MyTh JOCTMXKEHUS IIeNid, IUJIaHUPOBaTh pEIIeHHE TIOCTaBJICHHBIX 3ajad,
ONTUMM3HPYS MaTepHalIbHbIE 1 HEMaTepHAallbHbIEC 3aTPaThI;

-OpraHU30BbIBaTh I(PQPEKTUBHBII TOUCK PECypcoB, HEOOXOIUMBIX Ui JIOCTHXKEHUS
MOCTABJICHHOM 1IETIH;

-COIOCTABIIATh MONYYEHHBIN PE3yabTaT IEATEIHHOCTH C MIOCTAaBICHHON 3apaHee IeNbio.

Ilo3naBaTebHbIE YHHBeEPcAIbHbIE YueOHbIE el cTBUS
BhinycKHUK HAy4YHTCS:

-MCKaTh M HAaXOJUTh 00OOIIEHHBIE CMOCOOBI pelIeHUs 3ajad, B TOM YHUCIE, OCYIIECTBISATh
pa3BepHyThIN MHGOPMAIMOHHBIA TOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIE W
MO3HaBaTeNIbHbIC) 33/1a4H;

-KPUTUYECKH OIEHUBAaTh W HWHTEPIPETHPOBATh HWHOOPMAIIMIO C pa3HbIX [O3HIIUH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUHS B UHYOPMAIIMOHHBIX HCTOYHUKAX;

-MCTOJBb30BaTh Pa3HYHbIE MOJIETHHO-CXEMAaTHYECKHEe CpEICTBA JJs  MPeACTaBICHUS
CYIIIECTBEHHBIX CBS3EH M OTHOIIIEHUH, a TAK)Ke MPOTUBOPEUNH, BEIIBICHHBIX B MH(POPMAIIIOHHBIX
HMCTOYHUKAX;



-HAXOJUTh W TPUBOAUTH KPUTUUYECKHUE APTYMEHThI B OTHOLICHWU JEHCTBUM U CYKICHUU
JpYroro; CIOKOMHO M pa3yMHO OTHOCHUTBCSI K KPUTHYECKUM 3aMEYaHMsIM B OTHOLIEHHH
COOCTBEHHOTO CYXJIECHUS, pACCMaTPUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHUS;

-BBIXOJMTh 33 paMKH Y4eOHOTO MpeaMeTa M OCYIIECTBIISATH LEJICHAIPABICHHBIH IMOMCK
BO3MOJKHOCTEH Ul IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB JCHCTBUS;

-BBICTpauBaTh UHAMBUAYAJIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHUIO, YUUTHIBAsl OTPAHUYEHUS CO
CTOPOHBI APYIMX YUACTHUKOB U PECYPCHBIE OIPaHUYEHUS;

-MEHSTh U YJIEPKUBATh Pa3Hble MO3ULUHU B IO3HABATEIbHOM 1€ATEIbHOCTH.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS
BbInycKHUK HAYYHTCSH:

-OCYILLECTBJIATH JIEJI0BYI0O KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMU, TaK U CO B3POCIbIMHU (KaK
BHYTpH 00pa30BaTeNbHON OpraHu3alliM, TaK U 3a ee MpejaesiaMu), MoAOUpaTh MapTHEPOB I
JIIOBOM1 KOMMYHUKAIMU HUCXOJS U3 COOOpakeHUH pe3yabTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIaTHM;

-TIIpY OCYIIECTBIIEHUU I'PYNIOBON pabOThl OBITH KaK PYKOBOJUTENEM, TaK U YWIEHOM KOMaH/bl
B pa3HBIX poJIsiX (TeHepaTop ujei, KpUTUK, UCIIOJHUTEIb, BEICTYAIOIIMM, SKCIIEPT U T.1.);

-KOOPAMHUPOBATh U BBINOJHATH pabOTy B YCIOBUAX pPEAJbHOTO, BUPTYAJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

-pa3BEpHYTO, JJOTMYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM aJIeKBAaTHBIX
(YCTHBIX M TUCHMEHHBIX) S3BIKOBBIX CPEJICTB;

-pacro3HaBaTh KOH(IUKTOT€HHbIE CUTYallUd U NpeAoTBpaiaTh KOHGIUKTHI 10 UX aKTUBHOMN
¢da3pl, BbICTpauBaTh JEJIOBYI0 M 00pa30BaTENbHYI0 KOMMYHHKAIMIO, HU30eras JMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

2. 3. lIpenmeTrnbie pe3yabTarhl. [IpoduiabHbIi ypoBeHb

B cootBerctBumn ¢ ®I'OC COO, npeametHbie pe3ynbTarsl ocBoeHuss OOII Ha
MpoQUILHOM YPOBHE IPECTABIEHBI IBYMS TpynnaMu: « BbIMYCKHUK HaydUTCS — MPOGUIbHBIN
YpOBEHbY», «BBIMYCKHUK MOTYYUT BO3MOXKHOCTb HAYYUThCSI — MPOQUIIBHBIN ypoBeHbY». Kak 1 B
OCHOBHOM 00111eM 00pa30BaHUMU, IPYIIA Pe3yabTaTOB «BhINMYCKHUK HAYYMTCS» MPECTABIISET
co00i1 pe3ynbTaThl, JOCTUKEHHE KOTOPHIX OOECIIEUNBAETCS yUUTENIEM B OTHOIIIEHUH BCEX
oOyuaroniuxcs, BIOpaBIINX JaHHBIN YpoBeHb 00yueHusd. [ pyra pe3yabTaTtoB «BbIlyCKHHK
MOJIYYUT BO3MOKHOCTh HAYYHUTHCS» 00ECIIEYNBACTCS yUUTENIEM B OTHOIIICHUH YacTU
HanboJIee MOTUBUPOBAHHBIX M CIIOCOOHBIX 00yYaIONINXCsl, BEIOPABIINX JaHHBIN YpOBEHb
oOyuenus. [Ipu koHTposie KauecTBa 0Opa30BaHMs IPYIINA 3a/JaHUN, OPUEHTHPOBAHHBIX HA
OILICHKY JOCTHKCHHUSI IJIAHUPYEMBIX PE3yJIbTaTOB U3 0J10Ka «BBIMYCKHUK MOJIYYUT BO3MOXKHOCTD
HAyYUTHCSI», MOXKET BKIIIOUATHCS B MaTepuaibl 6J0ka «BBITYCKHUK HAyYUTCS». ITO MO3BOJIUT
MPEIOCTaBUTh BO3MOXKHOCTh 00Yy4YaroUMCs TPOJEMOHCTPUPOBATh OBJIaIEHNE KAYEeCTBEHHO
WHBIM YPOBHEM JOCTHKCHUN U BBISIBIISITH TUHAMHKY POCTa YUCICHHOCTH Hanboiee
MOATOTOBJICHHBIX 00YUalOIIUXCA.

IIpeomemmuoie pezyrvmamot pazoena « BelnycKHUK noyuum 603mM0MCHOCHLb
HAy4umwvca» He BBIHOCITCS HAa UTOTOBYIO aTTECTALMIO, HO MPU 3TOM BO3MOKHOCTh UX
JOCTHKEHHS I0JKHA OBITh MPEI0CTaBICHA KaXIOMY 00yJaromemMycs.

IIpeamernsblie pesyabTarbl. MaTemaTnka: ajaredpa u Hayajia
MaTeMaTH4YeCKOr0 aHAJIN3a, FeOMeTPHus

TpeOoBanus k pe3yjJbTraram

Teopun

MHOKECTB U " PAa3HOCTb MHOXKECTB, YUCJIOBBIC MHOJKECTBA

Boinycknuk noayuum 603moxucnocnb
Paznien BbInyCKHUK HAYYHTCS 4 Y
Hayuumocs
DJieMeHTBI | - CBOOO/IHO ONIEPHPOBATH TIOHSTHSIMH: - OTIEPUPOBATH MOHATHEM OTIPEIETICHUS,

KOHCYHOC€ MHOKCCTBO, 3JICMCHT MHOKCCTBA, OCHOBHBIMHU BUJaMH OHpG,Z[GJ'ICHPIfI,
MMOAMHOKECTBO, MEPCCCUCHUC, O6T:CI(I/IHGHI/IG OCHOBHBLIMH BUAAMHU TCOPEM;




MaTeMaTH- Ha KOOPJAMHATHOM MPSMOM, OTPE3O0K, - IOHUMATh CYTh KOCBEHHOTO
. WHTEPBAJ, NOJIYUHTEPBAJ, IPOMEKYTOK C JI0Ka3aTeNbCTBRA;
aeckon BBIKOJIOTOM TOUYKOH, rpaduueckoe - ONEPUPOBATH MOHATHUIMU CYETHOTO U
JOTHKH MPEJICTaBICHUE MHOKECTB Ha KOOPJAUHATHOW | HECUETHOTO MHOYKECTBA;
IUIOCKOCTH; - IPUMEHSTh METOJl MAaTEMaTUYECKOU
-3a/1aBaTh MHOKECTBA MIEPEYUCICHUEM U WHIYKLWH U] TPOBEICHUS
XapaKTEePUCTUYECKUM CBOMCTBOM; pacCyX JI€HUI U JOKA3aTEIbCTB U MIPU
- OIIEPUPOBATh MOHATUSMHU: YTBEPKICHUE, pelLIeHUY 3a1a4.
OTPULAHHUE YTBEPKICHUS, UICTUHHBIE U B nosceonesnoti sorcusnu u npu uzyyeHuu
JIO’)KHBIE YTBEPKJCHUS, IPUUNHA, CIICACTBUE, | OpYeUx npeomemos:
YaCTHBIN Clydail 00IEero yTBEPKIACHUS, -UCIIOJIb30BaTh TEOPETUKO-
KOHTPIpUMED; MHOKCCTBEHHBIN S3BIK U SI3BIK JIOTHKH
-IIPOBEPATHh MPHUHAJICKHOCTh DIEMEHTA JUISL OTIMCAHUS PEAJIbHBIX MPOILIECCOB U
MHOKECTBY; SIBJICHUM, IPY PEIICHUHN 3a7a4 APYTUX
-HaXOJIUTh MIEPECCUCHHE U 00hETMHEHUE y4eOHBIX MPEIMETOB
MHOKECTB, B TOM YHCJIE MPECTABICHHBIX
rpaduyecku Ha YMCIOBOM MPSAMOM U Ha
KOOPJIMHATHOM MJIOCKOCTH;
-IIPOBOJAUTH JOKA3aTEIbHbIEC PACCYKICHUS
JUTs1 000CHOBAHUS UCTUHHOCTHU YTBEPKICHUH.
B nosceomnesnoti scusnu u npu uzyyeHuu
Opy2ux npeomemos:
-HCTO0JIb30BaTh YMCIIOBBIE MHOKECTBA Ha
KOOPJIMHATHOM MPsIMOM M Ha KOOPJUHATHOU
IJTOCKOCTH JIJIS OTIMCAHUSI peaIbHBIX
MPOILIECCOB U SIBIICHUIA;
-IIPOBOJAUTH JOKA3aTEIbHbIEC PACCYKICHUS B
CUTYalUsIX IOBCETHEBHOM )XU3HU, IIPU
pELICHUH 3a/1a4 U3 APYTUX IPEAMETOB.
- CB0OOOTHO OTIEPUPOBATH IMOHATHUSIMH: - CBOOOHO OTIEPUPOBATH YNCIOBBIMU
HaTypaJIbHOC YUCJIO, MHOXECTBO MHOXXECTBaMU IIpHU PEIICHUHU 3a]1a4;
HaTypaJIbHBIX IHCEII, TCJIOC TUCIIO, - IOHUMATh IPUYUHBI U OCHOBHBIE UJIEU
MHOJKECTBO IIEJIbIX YHCell, 0OBIKHOBEHHAS PACIIMPEHUS THCTIOBBIX MHOJKECTB;
Apobb, AecATHHAd APOOE, CMellIaHHOe - BJIaJICTh OCHOBHBIMH ITOHSITHSIMU
YHUCII0, pAlMOHATIBHOE YUCJI0, MHOYKECTBO
TEOPUHU JICTUMOCTH MPU PEIICHUH
palMOHAIBHBIX YKCEII, UPPaAlMOHATIEHOE
YHUCJI0, KOPEHb CTENEHU N, ACHCTBUTEIHLHOE CTaHNApTHRIX 33141
YHCITO, MHOYKECTBO ICHCTBHTE/IbHBIX yrces1, | - IMETh OA30BbIC IIPE/ICTABIICHHS O
FeOMETPHYECKast HHTEPIIPETALHS MHOKECTBE KOMILIEKCHBIX YHCE;
Yucaau HaTypaJ'ILHLIX, [eJbIX, pallMOHAILHBIX, - CBO6OI[HO BBITIOJIHATH TOXKIACCTBCHHBIC
JCHUCTBUTEIBHBIX YUCEIT, npeoOpa3oBaHKs TPUTOHOMETPUUICCKHUX,
BbIpasKeHUsI

- IOHUMATh U OOBSICHSTH PA3HUILY MEXKIY
MO3ULIMOHHON Y HEMO3UIIMOHHON CUCTEMaMU
3aIMCH YUCEIT;

- IEPEBOIUTD YHCIIA U3 OJJHOW CUCTEMBI
3anucH (CUCTEMBI CUMCIIEHHUS) B IPYTYIO;

- JI0OKa3bIBaTh U UCMOJIb30BATh MPU3HAKU
JETMMOCTH CyMMBI U IPOM3BEIEHUS TIpU
BBITIOJTHEHUH BBIYMCIICHUI U PELICHUN 33/1a4;
- BBITNIOJIHSATH OKPYTJIEHHE palluOHABbHBIX U
UppalMOHAIBHBIX YHCEN C 3aJJaHHOM
TOYHOCTBIO;

Jorapu(pMHUUECKUX, CTETIEHHBIX
BBIPAKCHUI;

- BiajeTh popmynoit 6uHoma HeroToHa;
-IPUMEHSATH NPHU PEILIEHUN 3a]1a4
TEOpEMY O JIMHEHHOM Mpe/ICTaBICHUH
HOJ;

- IPUMEHSATH NIPH PELICHUHN 3aa4
Kuraiickyio Teopemy 006 ocraTkax;

- IPUMEHSATH NIPH PEIIeHUN 3a1a4
Mamnyro Teopemy depma;




- CpaBHUBATH JICHCTBUTEIbHBIC YK CIIA
pa3HBIMU crioco0amMu;

- YIOpSA0YMBATh YHCIIA, 3allICAaHHBIE B BUJIE
OOBIKHOBEHHOU U JICCATUYHON ApOOHU, Yrca,
3alMCaHHbIE C UCIIOJIb30BAHUEM
apru(METHIECKOTO KBaIPaTHOTO KOPHS,
KOpHeH cTerneHu 0oiplie 2;

- Haxoauth HOJ[ m HOK pasubiMu
crioco0amu U UCTIOJIb30BaTh UX MPH PEIICHUN
3azay;

- BBITIOJIHSATH BBIYUCIICHUS M IPe0Opa3oBaHus
BBIPAXKEHUH, COJIEPKAILNX TEUCTBUTEIbHBIC
YHUCia, B TOM YUCJI€ KOPHU HATypadbHBIX
CTCIICHEH;

- BBITIOJIHSATH CTAHJAPTHHIE TOXK/IECTBEHHBIE
npeoOpa3oBaHMsl TPUTOHOMETPHUECKHUX,
Jorapu(PMUIECKUX, CTETICHHBIX,
HMPPAIMOHAIBHBIX BBIPAXKEHUH.

B nosceounesnoti scusnu u npu uzyyeHuu
Opy2ux npeomemos:

- BBITIOJIHATH U OOBSACHSTH CPAaBHEHUE
pe3ynbTaTOB BHIYMCICHHUNA MPU PEIICHUH
MPaKTUYECKUX 3aJa4, B TOM YHUCIIE
MPUOIMKEHHBIX BBIYUCICHUH, NCIOIB3YS
pa3Hble croco0bl CPaBHEHHI;

- 3aIIUChIBaTh, CPABHUBATH, OKPYIJISITh
YHUCJIOBBIE JAHHBIE PEaJbHbIX BEJINYUH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHNS;
- COCTaBJIATh U OLIECHUBATh PAa3HBIMU
Croco0aMu YUCIIOBBIE BHIPAXKEHUS MPU
pelIeHUN NTPaKTUYECKUX 3aa4 U 3a7a4 U3
JPYTrUX y4eOHBbIX IPEIMETOB.

- YMETh BBINIOJIHATH 3aMUCh YUCIIA B
NO3UIIMOHHOM CUCTEME CUMCIICHUS;

- IPUMEHSATH MIPH PELICHUHU 3a7a4
TEOPETHKO-YUCIIOBBIC (DYHKIIUU: YUCIIO U
CyMMa JenuTeNnel, QyHKIU Dujepa;

- IPUMEHSTH MIPH PEIICHUHN 3a7a4
LEIHbIE Ipoou;

- IPUMEHSTH MPH PEIICHUN 3a]a4
MHOTOWIEHBI C ICHCTBUTEIbHBIMA U
HensiMu Kodpduumenramu;

- BJIQ/IETh MIOHATHSIMU TIPUBOTUMBIN H
HETPUBOIUMBIA MHOTOWIEH U
NPUMEHSTH UX MIPH PEIICHUH 3a71ay;

- IPUMEHSTH MPH PEIICHUN 3a7a4
OcCHOBHYIO TeOpeMy anreopsl;

- IPAUMEHSTH MPH PEIICHUHN 3a7a4
npocTeimue QyHKINH KOMITIEKCHON
MIEPEMEHHOH KaK reOMeTPpUIECKHe
npeoOpa3oBaHuUsL.

YpaBHenus
"
HEpPaBEeHCT-

Ba

- cBOOO/IHO OTIIEpUPOBATH NOHATUSAMM:
YPaBHEHUE, HEPABEHCTBO, PABHOCHJIbHBIC
YPaBHEHUS U HEPABEHCTBA, ypaBHEHUE,
SBJIIOILEECS CIIEICTBUEM APYroro
YPaBHEHUS, ypaBHEHM S, PABHOCUJIBHBIE HA
MHO>KECTBE, PaBHOCUJIbHBIEC ITPE0Opa30BaHus
YpaBHEHUH;

- pewiath pa3Hble BUbl ypaBHEHUN U
HEPABEHCTB U UX CUCTEM, B TOM YHCIIE
HEKOTOpbIE€ ypaBHEHUs 3-1 U 4-1i CTETICHEH,
IpoOHO-pallMOHATIBHBIE U UPPALMOHAIIBHBIE,
- OBJIaJIETh OCHOBHBIMU THUIIAMHU
MOKa3aTeNbHbIX, JOTapUPMUUECKHX,
HMPPALMOHAIIBHBIX, CTEIIEHHBIX YPAaBHEHUN U
HEPABEHCTB U CTAHJAPTHBIMU METOJAMU UX
peLIeHU U IPUMEHSATD UX IIPU PELLICHUH
3a/1ay;

- IPUMEHATH TeopeMy besy k perieHuto
YpaBHEHUM;

- cBOOO/IHO OTIPEAEISTh THII U BBIOMPATh
METOJI PEIIEHUS MIOKA3aTEIbHBIX U
Jorapu(MUUECKUX YpaBHEHUH U
HEPABEHCTB, NPPAaLlMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHUH U
HEPABEHCTB, UX CUCTEM;

- cBOOO/IHO pelaTh CUCTEMbI TMHEHHBIX
YpaBHEHUH;

- pemaTb OCHOBHBIE TUIIBI YPAaBHEHUN U
HEPABEHCTB C NIapaMeTpamy;

- IPUMEHSATH NIPU PELICHUH 3a/1a4
HepaseHcTBa Komm — ByHsikoBckoro,
bepuymnu;

- UIMETh MIPEJICTAaBICHUE O HEPABEHCTBAX
MEXy CPEAHUMHU CTENIEHHBIMHU.




- IpUMEHSTh TeopeMy Buera aiisa pemenus
HEKOTOPBIX YPAaBHEHHM CTEIICHU BBIIIE
BTOPOI;

- IOHUMAaTh CMBICII TEOPEM O PAaBHOCHIIbHBIX
Y HEPaBHOCUJIbHBIX MTPe0Opa3zoBaHUsIX
YpaBHEHU U YMETh UX JOKa3bIBATh;

- BJIQJICTh METOJIJaMU PEIICHUS YPaBHEHUH,
HEPaBEHCTB M UX CUCTEM, YMETh BHIOUPATH
METO/] pelIeHUs U 000CHOBBIBATH CBOM
BBIOOD;

- KCII0JIb30BaTh METO/1 UHTEPBAJIOB /IS
pelIeHNs] HEpaBEHCTB, B TOM YHUCIIE JPOOHO-
palMoOHATBHBIX U BKIIFOYAIOIINX B ce0s
HPPaIMOHAIEHBIC BEIPAKCHUS;

- pemath anredOpanvecKkue ypaBHEHHS U
HEPaBEHCTBA M UX CUCTEMBI C ITapaMeTpaMu
anreOpanveckuM U rpa@uuecKuM MeTO aMHu;
- BJIQJIETh Pa3HBIMUA METOJAMHU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

- pemath ypaBHEHHS B LIEJIBIX YHCIIAX;

- n300pakaTh MHOKECTBA Ha IJIOCKOCTH,
3a/1aBaeMbI¢ YpaBHEHUSIMHU, HEPABEHCTBAMU U
UX CUCTEMaMU;

- cBOOOJTHO HCIIOJIb30BATh TOKIECTBEHHbBIE
npeoOpa3oBaHusl IPU PEIICHUN YpaBHEHUHN U
CHUCTEM ypaBHEHUI

B nosceounesnoti scusnu u npu uzyuenuu
Opyaux npeomemos:

- COCTaBJISITh U pelIaTh YpaBHEHMUS,
HEpaBEHCTBA, UX CUCTEMBI IIPU PELICHUH
3a/1a4 IpYrux y4yeOHbIX MIPEIMETOB;

- BBIMIOJIHATH OIICHKY IIPABI0IO100Us
PE3yIbTaTOB, MOTY4aeMbIX IIPHU PEIICHUN
Pa3IMYHbIX YpaBHEHUHN, HEPABEHCTB U UX
CUCTEM IpH PELICHUH 3a/1a4 IPYTuX y4eOHbIX
MIPEeIMETOB;

- COCTaBJISITh U PelliaTh YPaBHEHUS U
HEpaBEHCTBA C MapaMeTpamMu MPHU PELICHUH
3a/1a4 IpYrux y4eOHbIX IPEIMETOB;

- COCTaBJISITh YpaBHEHUE, HEPABEHCTBO HIIN
UX CUCTEMY, OIUCHIBAIOIINE PEATbHYIO
CUTYAIUIO WIH MPUKIAJHYIO 3374y,
HWHTEPIPETUPOBATH TOTYyYCHHBIE PE3YyIbTATHI;
- HCTIOJIh30BaTh MMPOTPAMMHEBIE CPEACTBA MPU
PEIIeHUH OTIENbHBIX KIIACCOB YPaBHEHHH U
HEPaBEHCTB.

DyHKUUH

- BJIQIETh MOHATHSMU: 3aBUCUMOCTb BEJIMYUH,
(GyHKLMS, apryMEHT U 3HaueHue (QpyHKIuu,
001acTh OnpeaesieHus] 1 MHOXKECTBO
3Ha4eHU! (YHKIUH, IpauK 3aBUCUMOCTH,
rpaduk QyHKINU, HYTH QYHKIIHH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA,

- BJI/IETh MIOHATHEM aCUMIITOTHI U YMETh
€ro NMPUMEHATH MPU PEIIEHUH 3a]1ay;

- IPUMEHATH METO]IbI PELICHUS
npocTedux TuddepeHnaIbHbIX
ypaBHEHM MEPBOTO U BTOPOTO HOPSIIKOB




BO3pacTaHHE Ha YUCIOBOM IIPOMEXKYTKE,
yOBbIBaHME HA YHCIOBOM IPOMEXKYTKE,
HanOoJIbIIIee U HAUMEHBIIIEE 3HAYCHHE
(yHKIMY HAa YHCIOBOM MPOMEXKYTKE,
nepuoandeckas (yHKUHUs, TIEPUOJ], YETHAS U
HedeTHast PyHKIMH; YMETh IPUMEHSTD ITH
MOHATHS TIPU PELICHUH 3a/1a4;

- BJIQJICTh IOHSATUEM CTENIEHHAs (QYHKIINS;
CTPOHTSH ee IrpauK U YMETh IPUMEHSATh
CBOMCTBA CTENEHHOW (PYHKIIUH NpU PELLICHUN
3aza4;

- BJIAJICTh MOHATUSAMU MOKa3aTeIbHas
(yHKIIMS, SKCTIOHEHTA; CTPOUTD UX IpapUKu
U yMETh IPUMEHSTh CBONCTBA MOKAa3aTEIbHOMN
(YHKIMY PU PELIeHUH 33a4;

- BJIQJIETh MIOHSATUEM JIOTapuPMUUecKas
(GyHKIMS; CTPOUTH €€ rpadUK U yMETh
MIPUMEHSTH CBOMCTBA JIoTapu(PMUIECKOI
(YHKIMY pU pELIeHUH 3a/1a4;

- BJIAJIETh MOHATUSMU TPUTOHOMETPUYECKHE
(GyYHKIMM; CTPOUTH UX TpadUKU U YMETh
MIPUMEHSTH CBOWCTBA TPUTOHOMETPUUYECKUX
(GyHKIMHM pU peleHun 3a1ay;

- BJIQJICTh MMOHATHEM OOpaTHAs (PYHKIIHS;
IIPUMEHSATH 3TO MOHATHE NIPU PELICHUH 3374,
- IPUMEHSATH NPH PEIICHUH 33a4 CBOWCTBA
(GyHKLUI: 4YeTHOCTh, IEPUOAUYHOCTD,
OrPaHUYEHHOCTb;

- IPUMEHSATH NIPH PELICHUU 3a1a4
npeoOpazoBaHus TpadUKOB QyHKITUH;

- BJIQIETh MOHATHSMHU YHUCIIOBAs
[I0CJIEI0BATEIbHOCTD, apuMeTHUeCcKast U
reoMeTpUYecKasi Iporpeccus;

- IPUMEHSATH NPH PEIICHUU 3a]1a4 CBOMCTBA U
IIPU3HAKY apU(PMETHUECKON 1
T€OMETPUUECKOU MPOTPECCUN.

B noBceHEBHOM KU3HU U IIPU U3yUEHUU
JPYruX y4eOHBIX MPEIMETOB:

- OIPEAETATH 10 rpad)ukaM U UCHOJIb30BATh
JUIsl peLeHUs IPUKIIaIHbIX 3a/1a4 CBOICTBA
peabHBIX MTPOLIECCOB U 3aBUCUMOCTEH
(HanOomblIMe U HAMMEHBIINE 3HAYeHUs,
MIPOMEXXYTKH BO3pACTaHUS U yObIBAHUS
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA,
aCHMIITOTBI, TOYKH Mepernoda, nepuos 1 T.11.);
- UIHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM ITPAKTUYECKON CUTYaLUH;.

- OIPEAETATH 1Mo rpadukam npocreimme
XapaKTEPUCTUKH MEPUOINIECKUX IIPOLIECCOB
B OMOJIOTHH, SKOHOMUKE, MY3bIKE,
paarocBs3u U Jp. (aMIUINTya, IEPUOJ U T.11.)




— BJIAJETh IIOHATHEM OCCKOHEUYHO
yOBIBaroOIIasi reoMeTprUIecKas MPOTPECCHSI U
YMETh IPUMEHSTD €ro MPHU PEIICHUH 3a1a4;
- IPUMEHSTH JJIs PEIICHUS 3a]]a4 TEOPHUIO
MIpeeIoB;

- BIIAJETH MOHSITUIMU OECKOHEYHO OOJIBIIINE
1 0ECKOHEYHO MAaJjbI€ YMCIIOBBIE
MOCJIEI0BATEIILHOCTH U YMETh CPAaBHUBATh
0ecKOHEYHO 00JbIINe U 0ECKOHEYHO MajIbIe
IOCJICAOBATEIILHOCTH;

- BJIQJICTh MOHATUSIMH: TIPOU3BOTHAS
(YHKIMM B TOUKE, TPOU3BOAHASA QYHKIUY;
- BBIUUCIISATH MMPOU3BOIHBIC JIEMEHTAPHBIX
(GyHKIMM 1 UX KOMOUHAIU;

— cBOOO/THO BJIa/IETh CTaHIAPTHBIM
anmapaToM MaTeMaTHUYecKOro aHajlu3a
JUISL BBIYMCIICHUS TPOU3BOIHBIX (QYHKITHH
OZHOU ITEPEMEHHOM;

- cBOOOJTHO NMPUMEHSTH arnmnapar
MaTEeMaTHYECKOTO aHAIIN3a IS
uccieoBaHus QyHKIMHA U TIOCTPOCHUS
rpauKoB, B TOM YHCJIE UCCIICOBAaHUS HA
BBIITYKJIOCTb;

- OTIEpPUPOBATH MOHATHEM
NIepPBOOOPA3HON QYHKIIUU JUTS PEIICHUS
3a1ay;

- OBJIAJICTh OCHOBHBIMH CBEICHUSIMH 00
uHTerpane Hetorona—JIeitbuuna u ero

DJIeMEeHTBI - UCClIeIoBaTh (PYHKIIMM HA MOHOTOHHOCTh U | TPOCTEUIIINX MPUMEHEHUSX;
MATEMATH- 3KCTPEMYMBI; - ONEPUPOBATH B CTAHAAPTHBIX
- CTPOUTH TPaPUKU U IPUMEHSTH K PEHICHUIO | CUTYallUsIX TPOU3BOTHBIMH BBICIIIUX
YeCKOro 3a7a4, B TOM YHUCJIE C TapaMeTpoM; MOPAJIKOB;
AHATI3A - BJIQJICTh MOHATHEM KacaTesbHas K TpaQuKy | - yMETh IPUMEHSTH MPU PEIICHUH 33724
(YHKIIUM U YMETh TPUMEHSATDH €T0 MPH CBOWCTBA HEMPEPHIBHBIX (DYHKITUN;
pELICHNH 3a/1a4; - YMETh IPUMEHSTH MPU PEIICHUH 3371249
- BJIQJICTh MOHATUSIMH IIEPBOOOpa3Has TeopemMbl BeliepmTpacca;
(byHKIIHS, OTIPEICIICHHBIA HHTErPaT; - YMETh BBITIOTHATH TPUOTMKEHHBIC
- IpuUMeHATh TeopeMy Hprorona—JIeiiOHMIa ¥ | BEIYUCIICHHS (METOIBI PEIICHUS
€€ CJIEJICTBUS ISl PEIICHUS 3aa4. YpaBHEHUH, BEIYMCIICHHS ONPEACIIEHHOIO
B nosceonesnoui scuznu u npu uzyyeHuu UHTErpana);
Opyeux yueOHblX NpeomMemos: - YMETb MIPUMEHSAThH MPUIIOKECHUE
- pemiath MpUKJIaJHbIe 3a/1a4y U3 OUOJIOTUH, | TIPOU3BOJHON U OIPEIETICHHOTO
(U3HMKYN, XUMUHU, SKOHOMHUKH U IPYTUX MHTErpajla K peieHuto 3a1a4
MPEAMETOB, CBS3aHHbBIE C UCCIIETOBAHUEM €CTECTBO3HAHUS;
XapaKTEPHUCTHUK ITPOLIECCOB; - BJIQJIETh NOHATUSAMH BTOpas
- UHTEPIIPETUPOBATH MOJy4YEHHBIE MIPOM3BO/IHAS, BBIITYKJIOCTh Tpaduka
pe3yibTaThl. (GyHKIMY U YMETh UCCIIEI0BAThH
(GyHKIHIO HAa BBITYKJIOCTb.
— OIIEPUPOBATH OCHOBHBIMHU OTIMCATEIILHBIMU | - MMETh NPEJCTABIEHUE O LIEHTPAJIbHON
XapaKTepUCTUKaMH YMCIOBOTO Habopa, MpeaebHON TEOPEME;
MOHATHEM I'€HEpaJIbHasi COBOKYIIHOCTb U - UMETb TIPEJICTABICHUE O BEIOOPOYHOM
BBIOOPKOM U3 HEeE; K02 pHITEHTE KOPPEAIUN U TMHCHHOM
Cratucruka | OIEpPHUPOBATH MOHATUAMU: 4aCTOTA U perpeccuu;
H Teopusi BEPOSITHOCTh COOBITHSA, CyMMa U - UMETh IIPE/ICTABIICHHE O
MIPOU3BEICHUE BEPOSATHOCTEM, BBIUUCIATh CTaTHCTUYCCKHUX TUITOTE3aX M IIPOBEPKE
BEPOSITHOC" | pepnogTHOCTH COOBITHI Ha OCHOBE MOJICYETA CTaTUCTUYECKOUN TUMOTE3bI, O CTATUCTUKE

Teil, JIOTHKa
H
KOMOHWHATO-

pHKa

YHUCJIa UCXOM0B;

- BJIaJICThb OCHOBHBIMU IIOHATUAMU
KOMOMHATOPHKHU U YMETh UX IPUMEHSATh IPU
pelIeHuu 3a1ay;

- UMETh Npe/ICTaBIeHUEe 00 OCHOBaX TEOPUHU
BEPOSITHOCTEM;

- UMETb IIPEJICTABIICHUE O AJUCKPETHBIX U
HEIPEPBIBHBIX CIIY4alHBIX BEJIUYMHAX U
pacupeneneHusax, 0 He3aBUCUMOCTH
CIIy4allHBbIX BEJINYUH;

KPUTEpHSI U €€ YPOBHE 3HAYMMOCTH;
- IMETb NPEJICTABIIEHUE O CBSI3U
HMIIUPHUECKUX U TEOPETHUECKUX
pacipenencHun;

- IMETb NPeJICTaBIEHHE O KOAUPOBAHUH,
JIBOMYHOM 3amlMCH, IBOMYHOM JIEPEBE;

- BJI/IETh OCHOBHBIMU TOHATHSAMHU
Teopuu rpacos (rpad, BepunHa, pedpo,
CTETIeHb BEPIUIMHBI, MyTh B rpade) u




- UIMETb MIPE/ICTABICHUE O MATEMAaTUYECKOM
0>KMJIaHUM U TUCTIEPCUU CITYHaMHBIX
BEJINYUH;

- UIMETb MIPEICTABICHUE O COBMECTHBIX
pacnpeeseHusX cly4yaiHbIX BEJINYUH;

- IOHUMAaTh CYTh 3aKOHA OOJIBLINX YHCEN U
BBIOOPOYHOTO METOAA U3MEPEHUS
BEPOSITHOCTEM;

- UIMETb MPE/ICTABICHUE O HOPMAILHOM
pacnpeiesieHuy U IpuMepax HopMalbHO
pacnpeeIeHHbIX ClIy4allHbIX BEJIUYNH;

- UIMETb IIPE/ICTAaBICHUE O KOPPEILUU
CIy4alHbIX BEJIMYHH.

B noeceonesnoti scuznu u npu usyuenuu
Opy2ux npeomemos:

- BBIUUCIISATH WU OLICHUBATH BEPOSTHOCTH
cOOBITHI B peasbHOM KU3HU;

- BRIOUpATh METOJIBI TTOIXO/ISIIIETO
MpeACTaBICHUS U 00paOOTKH JaHHBIX

YMETh IPUMEHSTh UX MPHU PEUICHUN
3ajady;

- IMETb MPEJICTaBIICHHUE O ICPEBbAX U
YMETh IPUMEHSTH MIPH PELICHUHN 3a7ay;
- BJIJICTh MIOHSATHEM CBSI3HOCTh H YMETh
IPUMEHSTh KOMIOHEHTHI CBSI3HOCTH IPH
pelIeHnH 3a/1a4;

- YMETb OCYUIECTBIIATH IIyTH IO pedpam,
00xomp!1 pebep u BepmuH rpada;

- UIMETh IIpeJICTaBIeHHE 00 iliepoBOM U
raMHJIbTOHOBOM ITyTH, UMETh
IPEICTaBICHNUE O TPYIHOCTH 3a1a4H
HAXOXJICHUS TaMUJIBTOHOBA TTYTH;

- BIIQ/ICTh TIOHATHSIMU KOHEUHBIE U
CYETHBIE MHOXKECTBA M YMETh MX
NPUMEHSTH MIPH PEIICHUHN 3a71ay;

- YMETh TIPUMEHSTH METOJ
MaTeMaTHYeCKOW HHIyKIINH;

- YMETh PUMEHSTH puHIUN [upuxie
IIPY PEUICHNH 33189

TekcToBBIC

3aMa4u

- pemiath pa3HbIC 3a/1a9H ITOBBIIIICHHOM
TPYAHOCTH;

- QaHAJTM3UPOBATH YCIOBUE 3a/1a49H, BHIOMPATH
ONTUMAITLHBIA METOJI PEIICHHUS 3a/1a4H,
paccMaTpuBasi pa3InIHbIC METOIBI;

- CTPOUTH MOJICNIb PEIICHUS 3aa4H,
MIPOBOJIUTH JIOKa3aTeIbHbBIC PACCYKICHUS IPU
peIICHUH 33]a4H;

- pemath 3a1a4yu, Tpedyromue nepedopa
BapHaHTOB, IPOBEPKH YCIOBUH, BRIOOPA
ONTUMAJILHOTO PE3YJIbTaTa;

- aHAIM3UPOBATH M HHTEPIPETUPOBATH
MOJTyYCHHBIC PEIICHHS B KOHTEKCTE YCIIOBUS
3aJauu, BBIOMPATh PEIICHHSI, HE
MPOTHBOPEUAIINE KOHTEKCTY;

- MIEPEBOMTH TIPU PEIICHUH 3a/1a41
UHGOPMAIIHIO U3 OJTHOU (POPMBI 3aITHCH B
JPYTy0, UCTIOJB3Ys TP HEOOXOIUMOCTH
CXEMBbI, TAOJIHUIIBI, TPAPUKH, THATPAMMBI.

B nosceonesnoti scusnu u npu uzyueruu
Opy2ux npeomemos:

- pemath MpaKTUYECKHUE 3a/1a4H U 33]1a41 U3
JPYTUX MPEMETOB

- YMETh pelIaTh pa3HbIe 3aJIa9H
MOBBIIICHHOW TPYIHOCTH;

- YMETh aHAJM3UPOBATh YCIOBHE 3aa4H,
BBIOMPATH ONTHMAJIBHBIN METOT PEIICHUS
3aJ]auM, pacCMaTpUBast Pa3JINIHbIC
METO/IBI;

- YMETh CTPOUTH MOJICITTh PEIICHUS
3aJ1a4uM, MPOBOJIUTH JI0OKA3aTEeIbHBIE
paccyXXJICHHUS NIPH PEIICHUH 33/1a4H;

- BJIQJICTh METOJIAMH PEIICHHs 3a/1ad,
TpeOyromux nepedopa BapuaHTOB,
NPOBEPKH yCIOBUH, BBIOOPA
ONITUMAIIBHOTO Pe3yJIbTaTa.

I'eomerpus

- BIIAJICTh TEOMETPUYECKIUMH TTIOHITUSIMH TIPU
pELIeHNH 3a1a4 ¥ IPOBEJICHUH
MaTeMaTHYeCKUX PacCyKACHHIHA;

- CAaMOCTOSITEIBHO (POPMYIHPOBATH
OTIPEICTICHUS] TEOMETPHUYECKUX (DUTYD,
BBIJIBUTATh THIIOTE3bI O HOBBIX CBOWCTBAX U
MpU3HAKaX F€OMETPHYECKUX QUTYP U
000CHOBBIBATh WJIH OMIPOBEPraTh UX,
0000111aTh MJIM KOHKPETU3HPOBATh

- UMCTb MIPCACTABJICHUC 00
AKCUOMAaTHYCCKOM MCTOEC,

- BJIQJICTh IOHATUCM I'COMECTPHUICCKUC
MECTa TOYCK B IPOCTPAHCTBE U YMCTb
MNPUMCHATH UX IJIS pCHICHUS 3a1a4;

- YMCTb IIPUMCHSATH AJId PCHICHUA 3a1a4
CBOMCTBA IIOCKHUX U ABYI'PAHHBIX YI'JIOB,
TPEXTPaHHOTO yTJia, TCOPCMbI KOCUHYCOB
1 CUHYCOB IS TPEXTPAHHOTI'O YTJId,




pe3yabTaThl HA HOBBIX Ki1accax Guryp,
MIPOBOJIUTH B HECJIOKHBIX CITydasiX
KJaccu(uKauio GUryp mo pasiIndHbIM
OCHOBAHUSIM;

- HCCIIE/IOBATh YEPTEKH, BKIIOUAS
KoMOMHaIu (puryp, U3BJICKATH,
MHTEPIPETHUPOBATH U MPEOOPA30BHIBATH
MH(OPMAINIO, TIPEACTABICHHYIO Ha
gepTeKax;

- pelIaTh 3a/1a4u TeOMETPHUIECKOTO
COJICpKaHUs, B TOM YHUCIIE B CUTYAIHSIX,
KOTJIa aJITOPUTM pEIICHUS HE CIIEAYeT SIBHO
U3 YCIIOBUS, BBITIOJIHATH HEOOXOIUMBIE IS
peleHus 3a/1a41 JOTOJTHUTETbHEIE
MOCTPOEHHUSI, NCCIIE0BATh BO3MOXKHOCTD
MPUMEHEHHSI TEOPEM U (POPMYJT JIJIsl pEIICHUS
3ajay;

- yMeTh (OPMYITHPOBATH U IOKA3bIBATH
TeOMETPUIECKUE YTBEPKICHUS;

- BIIQJICTh TIOHATHSIMHU CTEPEOMETPHH:
pu3Ma, napaieNenuIe]], TUpaMuIa,
TeTpasap;

- UIMETb MPE/ICTaBICHUS 00 akCHoMax
CTEPEOMETPHUH U CIEJICTBHUAX U3 HUX U YMETh
NPUMEHATH UX NIPU PEIICHNUN 3a/1ay;

- YMETh CTPOUTH CEYECHHSI MHOTOTPAHHHUKOB C
UCTIOJIb30BAHUEM PA3JIMYHBIX METOJIOB, B TOM
YHCIIe M METO/A CIICNIOB;

- IMETh TPE/ICTABICHUE O CKPEUIMBAIOIINXCS
IPSMBIX B IPOCTPAHCTBE U YMETh HAXOIANUTh
YrOJI ¥ PacCTOSIHUE MEXY HUMU;

- IPUMEHATH TEOPEMBI O MAPAIIIETBHOCTH
IPSMBIX U ITIOCKOCTEH B IPOCTPAHCTBE MIPU
pelIeHnH 3a/1ay;

- YMETh IPUMEHSTH MapajuieIbHOe
MPOEKTUPOBAHUE VIS H300pakeHUs QUTYD;

- YMETh MIPUMEHSTH IEPIECHANKYIIPHOCTH
NPSIMOY ¥ TUIOCKOCTH TPH PELICHUH 33]1a4;

- BIIAJICTh TIOHATUSMH OPTOTOHAIBHOE
IPOEKTUPOBAHUE, HAKJIIOHHBIE H X
MPOEKIIMHU, YMETh IPUMEHSATh TEOPEMY O TPeX
NEepIEeHNKYIIApax MpHU pelIeHu  3a/1ay;

- BJIQJIETh MOHATHIMHU PACCTOSHUE MEXKTY
¢urypamu B mpocTpaHCcTBe, 00NN
NEePIEeHANKYISP IBYX CKPEIIMBAIOLIUXCS
IPSMBIX U YMETh IPUMEHSTh UX TPH
pelleHNH 3a/1a4;

- BJIQIETh MOHATHEM YTOJ MEXYy NPSIMOH U
IUIOCKOCTBIO U YMETh IPUMEHSTh €ro Npu
peleHnH 3a1a4;

- BIIAJICTh TIOHATHUSMH JBYTPaHHBIN YTOJI,
YToJl MEXAY MIIOCKOCTSIMH,

- BJIAJICTh MMOHSATUEM MEPIICHAUKYISIPHOE
CCYCHHUE PU3MBI U YMETh IPUMCHSITh
€ro IPH PEIICHUH 3a/a4;

- IMETh MIPEJICTABICHHE O
JTBOMCTBEHHOCTH MPABUIIHHBIX
MHOTOTPaHHHUKOB;

- BJIAJICTh MMOHSATUSMU IICHTPAILHOE U
napajuIeIbHOE MPOCKTHPOBAHUE U
MPUMECHSITh UX IPU TIOCTPOCHUHN CCUCHUHN
MHOTOTPAaHHUKOB METOJ0M TPOEKITHH;

- IMETh TIPEJICTABIICHHUE O Pa3BEPTKE
MHOTOTpaHHHMKA M KpaTJalIieM MyTH Ha
MOBEPXHOCTH MHOTOTPAHHUKA,

- IMETh TIPEJICTABICHHE O KOHUYECKUX
CCUCHUSX;

- IMETh TIPEJICTABJICHUE O KACAFOIIIMXCS
cepax ¥ KOMOMHAIIMY TEJl BPAICHUS
YMETh MPUMEHSATH X TIPH PEIICHUN
3ajay;

- MPUMEHSTH MPU PEIICHUH 3a/1a4
bopMyIy pacCTOSIHUSI OT TOUKH 10
TIOCKOCTH;

- BJIAJICTh Pa3HBIMH CIIOCOOAMU 3a1aHUS
NpsIMOY ypaBHEHUSIMU U YMETh
MPUMEHSTH [IPU PEIICHUH 33]1aY;

- IPUMEHSATH NPU PEUICHUU 3a/1a4 U
JI0KAa3aTeNbCTBE TEOPEM BEKTOPHBII
METOJ1 U METOJ] KOOPIMHAT;

- UIMETh IpeJICTaBlIeHne 00 akcuomMax
00beMa, MPUMEHATHh GOPMYJIbI 00BEMOB
MPSIMOYTOJIBHOTO MapajuieNienunena,
MPU3MBI U TUPAMU/IBL, TETPAdIpa MPU
pellIeHnH 3a/1a4;

- IPUMEHSTH TEOPEMBI 00 OTHOLIECHUSIX
00BEMOB MpU PELICHUH 33/1a4;

- IPUMEHSTh UHTETPaJ AJs BBIYUCICHUS
00BEMOB U MOBEPXHOCTEH TEI
BpallleHUs, BEIUMCIICHUS TJI0LaAN
chepuyeckoro mnosica 1 oobeMa
[IApPOBOTO CIIOS;

- UIMETh MIPEJICTABICHHE O IBUKCHHIX B
MPOCTPAHCTBE: MapalljieIbHOM TepeHoce,
CUMMETPUU OTHOCUTENILHO TIIOCKOCTH,
HEHTPaIbHOW CUMMETPUH, TIOBOPOTE
OTHOCHUTEJIBHO MPSMOU, BUHTOBOU
CUMMETpPUH, YMETh TPUMEHSTh UX MPU
peIlIeHnH 3a/1ay4;

- UIMETh MIPEJICTABICHHE O TUIOMIAIN
OpPTOTOHAIILHOM MPOEKITNH;

- UIMETh MIPEJICTABICHHUE O TPEXTPAHHOM U
MHOTOTPaHHOM YTJIe U IPUMEHSTh
CBOMCTBA MJIOCKUX YTJIOB




NEePIEeHANKYIISPHBIE MJIOCKOCTH U YMETh
MPUMEHSTH UX TPU PEIICHUU 3a/1a4;

- BJIAJICTh MMOHSATUSMU MIPU3MA,
napajiesienumne]l ¥ MPUMEHATh CBOHCTBA
napaJiesienunesia npyu peleHny 3a1ay;

- BJIQJICTh MIOHSATHEM TIPSIMOYTOJIbHBIH
napaiesienune ]l ¥ IPUMEHSTh €ro pU
peleHUN 3a1a4;

- BJIAJICTh MOHATUSAMU MTHUPAMUIA, BH]IBI
MAPAMHU/I, YJIEMEHTHI IPABMIIHOM ITAPAMHUIBI
¥ yMETh IPUMCHSTH UX MPU PEIICHUH 33]1aY;
- UMETh TIPEJICTAaBIICHUE O TeopeMe Diliepa,
MIPABWJIBHBIX MHOTOTpPaHHHUKAX;

- BJIQJIETh TIOHATHEM IUTONIA/IA TOBEPXHOCTEH
MHOTOTPAaHHUKOB ¥ YMETh PUMEHSTh €T0
MIPH PEIIeHUH 3a71ay;

- BIIQJICTh TIOHATHSIMH TeJIa BPAIICHUS
(uunuHOp, KOHYC, Wap U chepa), UX CeUeHUs
¥ yMETh IPUMECHSTH UX MPU PEIICHUH 33]1aY;
- BJIQJICTh TIOHSATHSIMHA KacaTeIbHBIE MPSMbIE
Y TUTOCKOCTH M YMETh MIPUMEHSTH U3 TIPU
peleHun 3a1ag;

- IMETh MPEJICTABJICHUS O BIUCAHHBIX U
OTHCAHHBIX cepax U YMETh MPUMEHATh UX
MIpH pElIeHUHU 33]1aY;

- BJIaJIETh MOHATUSAMHU 00BEM, 0OBEMBI
MHOTOTPAaHHUKOB, TEJ BPALICHUS U
MPUMEHSTh UX MPU PELICHUH 331a4;

MMETh IPEJCTABICHUE O Pa3BEPTKeE
UWIMHPA U KOHYca, IJIONIaId TOBEPXHOCTH
UWIMHAPA U KOHYCa, YMETh IPUMEHSTh UX
P pELICHUH 3a]1aY;

- UIMETb Ipe/ICTaBJICHHE O IUIoaau chepsl u
YMETb MPUMEHSATH €ro MPU PElICHUH 3a/1aY;
- YMETb pemiath 3a/1a4i Ha KOMOMHALINH
MHOTOTPAaHHUKOB U T€J BpalCHUS;

- UIMETb IMPE/ICTaBJICHHE O MOJ00NH B
MIPOCTPAHCTBE U YMETh PellaTh 3aJa4d Ha
OTHOIIIEHHE 00BEMOB U IJIOLIAIeH
MOBEPXHOCTEN MOJAO0OHBIX (HUTYD.

B noeceonesnoti sxcuznu u npu usyuenuu
opyaux npeomemoa.

- COCTaBJISITh C UCMIOJIb30BAHUEM CBOWCTB
TeOMETPHUECKUX PUTYyp MaTeMaTHUeCKHe
MOJENH IJIsl peuIeHus 3a/1a4 MPaKTUIECKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX AUCIUILIUH,
UCCIIeI0BATh MOJIy4EeHHbIE MOACTH U
WHTEPIPETUPOBATE PE3YNIbTAT

MHOTOT'PAaHHOTO YTJia MPH PEeIIeHUH
3a1a4;

- IMETb MPEJICTABICHHS O
npeoOpa3oBaHu OO0, TOMOTETHH U
YMETh IPUMEHSTH UX [P PELICHUN
3am1a4;

- YMETh pemIaTh 3a7a4y Ha TIOCKOCTH
METOJJAMH CTEPEOMETPHH;

- YMETh IPUMEHSTH (HOPMYITBI 00HEMOB
IIpY PEUICHNH 3a/1a4

Bexrops! 1
KOOPAUHATDI

B

- BJIAJICTh NNOHATUAMU BEKTOPBI U UX
KOOPAWHATEI,

- YMCTH BBIIIOJIHATE ONI€palivi Hal
BCKTOpaMH;

- OICPpUPOBATH MMOHATHAMHA JICKAPTOBBI
KOOpPAUHATLI B IPOCTPAHCTBEC, BEKTOP,

MOJYJIb BEKTOpA, paBEHCTBO BEKTOPOB,
KOOpAWHATHBI BEKTOpA, YIroJl MCKAY




MPOCTPAHCT- | - UCIIOJB30BATh CKAIAPHOE IPOU3BEICHHUE BEKTOpaMH, CKaJIsIPHOE MPOU3BECHHE
Be BEKTOPOB IPU PEIICHUN 33]1aY; BEKTOPOB, KOJUTMHEAPHBIE BEKTOPHI;
- MPUMEHSTh YpaBHEHHE IIOCKOCTH, - HaXOJIUTh PACCTOSTHUE MEXK]TY IBYMSI
(hopMyITy pacCTOSIHHSI MEXKY TOUKAMH, TOYKaMH, CyMMY BEKTOPOB U
ypaBHeHUE cephl IPU PEIICHUU 3a/1a4; IIPOU3BEIECHNE BEKTOPA HA YUCIIO, Yol
- MPUMEHSATH BEKTOPHI H METOJT KOOPJMHAT B | MKy BEKTOPaMH, CKAIIIPHOE
MPOCTPAHCTBE MPHU PEIICHUH 33724 MIPOU3BENICHUE, PACKIAAbIBATh BEKTOP 110
JIBYM HEKOJUTMHEAPHBIM BEKTOPaM;
- 33/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B
JIEKapTOBOM CUCTEME KOOPIMHAT;
- peuaTh TPOCTEHIINE 3a1a9n
BBEJICHHEM BEKTOPHOTO 0a3uca;
- HaXOJIUTh 00bEM Mapaliesenumneaa u
TeTpas’pa, 3aJJaHHbIX KOOPANHATAMHU
CBOUX BEpIIIHH;
- 33J1aBaTh MPSIMYIO B IIPOCTPAHCTBE;
- HaXOJIUTh PACCTOSIHUE OT TOYKH JIO
IJIOCKOCTH B CHCTEME KOOPAMHAT;
- HaXOJIUTh PACCTOSTHAE MEXKTY
CKPEIIHUBAOIIUMHUCS TTPSIMBIMH,
3aJJaHHBIMH B CHCTEME KOOPJIUHAT
Wctopust - UMETb IIpe/ICTaBJICHHE O BKJIa/Ie - MPEACTABIIATH BKJIA/ BBITAFOIIIHXCS
BBIJIAFOIIUXCSI MATEMAaTHKOB B Pa3BUTHE MaTEMaTHKOB B Pa3BUTHE MaTEMaTHKH U
MaTEMATHKH | yaygy; UHBIX HaY4YHBIX 00JIacTei;
- IOHUMATh POJIb MAaTEMATUKHU B PAa3BUTHH - IOHUMATh POJIb MATEMAaTUKH B
Poccun pasButuu Poccun
- HCTI0JIb30BaTh OCHOBHBIE METO/IbI - IPUMEHSTH U3BECTHBIE METOIbI ITPU
JI0Ka3aTeIbCTBa, IIPOBOAUTE JOKA3aTEILCTBO peuieHur CTaHAAPTHBIX MAaTEMAaTHICCKUX
Y BBITIOJTHATH OTIPOBEPKECHUE; 3ajad,
- IPUMEHSTH OCHOBHBIE METO/IbI PEICHUS - 3aMC1aTh U XapakTCpU30BaTh
MATEMATHIECKHX 38185, MATEMATHYECKHE 3aKOHOMEPHOCTH B
OKpY)Karollen JeCTBUTENbHOCTH;
- Ha OCHOBE MaTeMaTHYECKUX
. - IPUBOJIUTH IPUMEPHI MATEMATHUECKUX
3aKOHOMCPHOCTCH B PUPOAC 3aKOHOMEPHOCTEH B IPUPOJIE, B TOM
Metomt XapaKTepU30BaTh KPacoTy U COBepmevHCTBo qHCIIe XapAKTEPH3YIOIHX KPaCOTy I
OKpYKalomero MHpa 1 Npous3BEACHUHN COBEPILIEHCTBO OKPYKAIOIIET0 MUpa U
MAaTeMAaTHKHU | UCKYCCTBa; MIPOU3BEICHUN UCKYCCTBA;

- IPUMEHSATH MPOCTEHIINE TPOrPAMMHEIE
CPENICTBA U JIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMBI [IPU PELICHUH MaTeMaTHYECKHX
3a/1a4;

- MOJIB30BAThCSI MPUKIIAHBIMH TPOTPAMMaMHU
Y TIPOTPaMMaM¥ CUMBOJIbHBIX BBIUHCIICHUM
JUISL UCCIIEIOBAHUS MaTEMATHUECKUX
00BEKTOB

- IPUMEHSTh MaTEMATUICCKUE 3HAHUS K
UCCIICIOBAHUIO OKPY)KAIOLIET0 MHUPa
(MonmenupoBaHue HU3HUECCKUX
NPOIIECCOB, 33]]a4l SIKOHOMHUKH )

Coaepikanue y4eOHOro Kypca, npeaMera
Aure0pa u Ha4YaJ1a aHAJIU3A
IloBTOpenue. Pemenne 3aaa4d ¢ UCIOJIB30BAHUEM CBOWMCTB UMCENl M CHUCTEM CUHCIICHHS,

JEIMMOCTH, JI0JIEW U 4acTeW, NMPOLIEHTOB, MOJYJeH uncen. Pemenne 3ajad ¢ MCHOIb30BAHUEM

CBOMCTB cTemeHell W KOpHEH, MHOTOWIEHOB, MPeoOpa3oBaHUK MHOTOWIEHOB M JPOOHO-

palOHaIbHBIX BRIp@KEHUN. Pelienne 3a1ad ¢ UCNOJIb30BaHUEM IPalyCHON MepHI yria. Moaynb




YUCJIa U ero CBoiicTBa. PeleHune 3a1a4 Ha IBUXKEHUE U COBMECTHYIO pabOTY, CMECH U CILIABHI C
MIOMOIIIBIO JTMHEHHBIX, KBaJJPATHBIX U APOOHO-PallMOHATIBHBIX YPAaBHEHUH U UX CUCTEeM. Pemienue
3aa4 C TMOMOIIBIO YHCIIOBBIX HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOM TMEPEeMEHHOU, C
NPUMEHEHHEM H300paKCHUsI YMCIOBBIX MPOMEXYTKOB. PelieHue 3amad ¢ HCIOIB30BAaHUEM
YUCIOBBIX (QYHKIMH M uxX rpadukoB. Mcnoip3oBaHuME CBONCTB W TpadUKOB JHMHEHHBIX M

KBaJ[PaTHYHBIX (DYHKIHIA, 0OpaTHON MPONOPIMOHATBHOCTH M (YHKIUH Y = \/; . I'papmueckoe

pelleHHEe ypaBHEHHW M HEpaBeHCTB. Vcmonb3oBaHue omnepanuii HaJg MHOXECTBAMU U
BBICKa3bIBaHUAMH. VICIOIb30BaHWE HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOU,
YHUCJIOBBIX IPOMEKYTKOB, UX OOBEIMHEHUN U mepecedeHuil. [Ipumenenue mpu peuieHud 3aaad
CBOMCTB apU(PMETHUECKON U TIeOMETPUYECKON IpOrpeccuy, CYMMHPOBaHUS OECKOHEUHOM
CXOJISIIIENCSI TEOMETPUUECKON MTPOTPECCHUH.

MHosxecTBa (YUCIIOBBIE, TIe€OMETpHUYecKUX (uryp). XapakTepuUCTUUECKOE CBOMCTBO,
3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEUHOE, OECKOHEYHOE MHOKECTBO. CTIOCOOBI 3a/1aHUsI MHOKECTB
[TonmuoxxkectBo. OTHOILIGHUS TPUHAMICKHOCTH, BKIIOUEHHUs, paBeHCcTBa. Oneparuu Haj
MHOxecTBamu. Kpyru Diinepa. Koneunbie u 6eCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOYKECTBA.

HctunHbIE W JIOKHBIE BBICKA3bIBAHUSA, OIEpAllMU HAJl BBICKA3BIBAHUSMU. Aneebpa
svickazviganui. CBsi3b BBICKAa3bIBAaHUN ¢ MHOXKecTBaMu. KBaHTOpPHI CyIIeCTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTUKU. OcCHOBHble no2udeckue npasuna. PenieHne IOTHYecKUX 3aaad ¢
HCI0JIb30BAHNEM KPYTroB Dilliepa, 0CHOBHbBIX 102UHeCKUX NPABUT.

YMmozakmouenuss. OOOCHOBaHMSI M JIOKA3aTebCTBO B MareMatuke. Teopembl. Buubl
MaTeMaTHYeCKUX YyTBEpXKIEHUH. Buoder odoxazamenvcms. Mamemamuyeckas uHOYKYuUs.
Ymeepowcoenusn: obpamnoe OanHOMY, NPOMUBONONONCHOE, 0OPAMHOE NPOMUBONOTOHCHOMY
oannomy. IIpu3HaKk u cBOMCTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIOBUSI.

OcHnosnass meopema apupmemuxu. Ocmamxu u cpasnenus. Anreopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema @epma. (-uunvie cucmemvl CUUCIEHUSL.
Dyuxyus Jinepa, Yucio u cymma oerumeeli HamypaibHo20 YUcid.

Panmnannas wmepa yria, TpPUTOHOMETpPHYECKAsh OKPYXKHOCTb. TpHroHOMETpHUYECKHE
¢byHKIMKM yucen U yriaoB. GopMyibl MPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKUX (YHKIIHM,
dbopMynbl  IBOMHOrO ¥ TMOJIOBUHHOTO aprymenTta. [IpeoOpa3oBaHue CymMMblI, pPa3HOCTH B
MIPOU3BEICHNE TPUTOHOMETPUUYECKUX (DYHKIUN, 1 HA0OOPOT.

Hynu ¢ynkuun, npoMexyTKd 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTh. HawuOonbiiee u
HauMeHblIee 3HaueHue Gpynkuuu. [lepuoanueckue QyHKIMK U HAMMEHbLIUI niepuoa. UeTHble U

HedeTHble PYHKUUU. PyHKYyuu «OpodHas yacme yuciay Y = {X} u «yenas yacmo yucna» Yy = [X]

Tpuronomerpuyeckre (PyHKIMM YUCIOBOTO aprymenra Y =COSX, y=sSinx, y=tgx,
y =ctg X. CpoiicTBa u rpaduKu TPUTOHOMETPUUECKUX (PYHKITHIA.

OOpatHble TPUrOHOMETPUUYECKUE (PYHKIMH, UX TJIaBHbIC 3HAUEHUs, CBOICTBA U IpaUKH.
Tpuronomerpruueckue ypaBHeHMs. OIHOPOAHBIE TPUIOHOMETPUYECKHE ypaBHEHHsA. Pemenue
IIPOCTEHIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. lIpocTeiiime cUCTEMbl TPUTOHOMETPHUYECKHUX
YPaBHEHUM.

Crenenp C JCUCTBUTENBHBIM IIOKa3aTeleM, cBoWcrBa creneHd. lIpocreitmne
NoKa3aTelbHbIe YpaBHEHUs U HepaBeHcTBa. [lokazaTenbHast QyHKIMS U ee CBOMCTBA U rpaduk.
Yucno € u pyHKIUSA y=€".

Jlorapugm, cBoiictBa sorapudma. JlecATHUHBIE W HaTypaJbHBIA  Jorapudm.
IIpeo6pazoBanue gorapupmMuyeckux BoipaxkeHuil. Jlorapudmudeckne ypaBHEeHHs 1 HEPaBEHCTBA.
Jlorapugmuueckast QyHKIHS U €€ CBOMCTBA U rpaduk.

Crenennas ¢pyHKIUS U ee CBoWcTBa U rpaduk. VppanroHanbHble ypaBHEHUS.

[lepBuuHblE TPEANCTABIEHUS O MHOXECTBE KOMIUIEKCHBIX 4Mcen. J[leicmeus ¢
KomnaeKcHbiMu uuciamu. Komnnexcno conpsadcennvie uucna. Modyne u apeymenm uucia.
Tpueonomempuueckas opma KOMnIEKCHO20 yucna. Pewenue ypasnenuii 6 KOMNIEKCHbIX YUCTAX.



MeTto MHTEpBAJIOB Ui pelieHus HepaBeHCTB. [IpeoOpasoBanust rpadukoB (QyHKIIHIA:
CHIBUT, YMHOXCHHE Ha YHUCIIO, OTPaKEHHE OTHOCHTEIBHO KOOPIMHATHBIX oceil. ['paduueckue
METO/Ibl PEIICHUS YPAaBHEHUUM U HEPaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJEPIKALIUX
IIEPEMEHHYIO 1101 3HAKOM MOJTYJISI.

CucTeMbl IOKa3aTeNbHBIX, JIOTAPU(PMUIECKUX M HPPALMOHATBHBIX yYpaBHEeHUNH. CHCTEMBI
[I0Ka3aTeJIbHbIX, JOrapuPMUUECKUX U UPPALUOHATILHBIX HEPABEHCTB.

Bsanmuo o6parnbie pyHkunu. I'paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHHUsI, CUCTEMBI YPABHEHUH C IIAPAMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypasnenuii cmenenu gviuie 2 CneyuanibHulx 6U008.
Teopema Buema, meopema be3y. Ilpusooumvie u mnenpugooumwvie muozouneHvl. OcCHOBHAs
meopema  aneeopvl. Cummempuueckue MHO204YneHbl. Llenouucnennvie u  yeno3HayHvle
MHO20YIeHbL.

Jluopanmosvl ypasnenus. Llennvie opoou. Teopema Pepma o cymme K8aopamos.

Cymmul u psiovl, Memoobvl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubUICEHUU OCTICMBUMETbHBIX YUCEN PAYUOHATLHBIMU.

MHnoorcecmea na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynsxosckozo, nepasencmeo Hencena, nepaserncmea o cpeouusx.

[lonste npenena QyHkuuu B Touke. [lowsamue npedena (yHKyuu 6 GecKOHeYHOCMU.
Acumnmomul epaghuxa ¢ynkyuu. CpasHenue OeCKOHEUHO MAbIX U OECKOHEYHO OONbULUX.
HenpepsiBHOCTH byHKku. Ceoticmsa nenpepwienvix ¢yuxkyui. Teopema Betiepwmpacca.

Hudodepenunpyemocts ¢yHkuuu. I[IpousBonnas ¢yHkiuum B Touke. KacarenpHas K
rpadpuxy ¢ynkuuu. I'eomerpuueckuil ¥ (GU3MYECKHM CMBICT TPOU3BOIHOWU. [lpumenenue
npou3800Hol 6 guzuke. IIpon3BoaHbIe AeMeHTapHbIX QyHKUKH. [IpaBuna quddepeHunpoBanus.

Bropas npou3BogHas, ee reoMeTpUIeCKuil U (U3MUECKHI CMBICIL.

Touku skcTpeMyma (MakcuMyMa U MUHUMYMa). MccienoBanue aneMeHTapHbBIX (YHKITUN
Ha TOYKH SKCTpeMyMa, HauOoJblliee W HAUMEHbIIEe 3HAYeHHE C IMOMOIIBI0 IPOU3BOIHOM.
Ilocmpoenue epaghurxos gyukyuti ¢ nomowpio npouzeoousix. llpumenenue npouzsooHol npu
peutenuu 3a0a4. Haxoorcoenue sxcmpemymos @hyHKyuii HeCKOIbKUX NepemMeHHbIX.

[TepBooOpa3nas. Heonpenenennsiit uaterpai. [leppooOpasHbie aeMeHTapHbBIX (PYHKITHIA.
[Tnomane kpuBoaMHEHHOM Tpanenuu. ®opmyna Herorona-Jleiioaumna. OnpeneneHHbI HHTErpall.
Buviuucnenue nnowadeii nnockux ¢pucyp u 06vemos mesn 8pawjeHusi ¢ NOMOWbI0 UHMe2pad..

Memoowi pewienus OyHKYUOHATbHBIX YPABHEHUL U HEPABEHCME.

I'eomerpust

[ToBTOpenue. Pemienue 3agau ¢ UCIOIb30BaHUEM CBOMCTB (DUTYp Ha TUIOCKOCTH. Pemienne
3aJla4 Ha JJ0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTPIIpUMepoB. [IpuMenenne npocTelmmx J0ru4eckux
mpaBui. PerieHue 3amad ¢ HCIOJNB30BAHMEM TEOPEM O TPEYroJbHUKAaX, COOTHOIICHHH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, ()AaKTOB, CBSI3aHHBIX C UETHIPEXYyroJlbHUKaMU. Pemenue 3aaau ¢
UCII0JIb30BaHNEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTAMHU. Pernenuwe 3agay Ha W3MepeHHS Ha
IJIOCKOCTH, BEIUMCIICHUS ATTUH U TUIOIIaiel. Pewerue 3a0ay ¢ nOMOWbio 6eKMOpPO8 U KOOPOUHAM.

Harnsanuas crepeomerpus. [Ipusma, napamienenunen, nupaMua, TeTpasp.

OcHOBHBIE TOHATHS TEOMETPUU B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3
HuXx. [lonamue 06 akxcuomamuyeckom memooe.

Teopema Menenas ona mempasopa. IloctpoeHne ceuyeHH MHOTOTPAHHHUKOB METOJIOM
cienoB. lleHTpanpHOe npoexkTtupoBaHue. I[locTpoeHue cedeHHii MHOTOIPAHHHUKOB METOJOM
MIPOEKIUH.

CkperuBaroiyecs npsiMble B IPOCTPAHCTBE. YTOI MEXy HUMHU. Memoobl HaxodcoeHus
PACCMOSHULL MedHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

Teopembl 0 mapauIeIbHOCTH MPSMBIX M IUIOCKOCTEN B IpocTpaHcTBe. llapamnensHoe
MIPOEKTUPOBaHKE U U300paxkenue Guryp. I eomempuueckue mecma modex 8 NPOCMpaHcmae.

[lepnenaukynapHOCTh TpSMONM M IIIOCKOCTU. OpPTOrOHalIbHOE IPOEKTHUPOBAHME.
Haknonnsle u npoekuu. Teopema 0 Tpex NEPIEHAUKYISIPAX.



Buowr  mempasopos.  Opmoyenmpuueckuii  mempa’op, KAPKACHbLL — mempasop,
pasnozpanublii mempal’op. Ilpamoyeonvroiii mempas’op. Meduanvt u bumeduanvt mempas’aopa.

Jocmpausanue mempasdpa 00 napannerenuneod.

Paccrosnus wmexnay ¢urypamu B mpoctpanctBe. OOmmiA MEePHIEHAUKYISAP ABYX
CKPEIIHBAIOIIUXCS MPSMBIX.

VYrasl B mpoctpaHcTBe. llepneHIuKynsipHbIE IUIOCKOCTH. [l10wadb 0opmozoHanbHOU
npoexyuu. Ilepnenouxynsproe ceuenue npusmol. Tpexepannvlii u Mmuocoepannsiii yeon. Ceoticmea
NIIOCKUX Y21108 MHO202panHo20 yena. Ceoticmea niocKux u 08y2paHHbIX Y2108 mpexepaHHo2o yeida.
Teopembl KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20 Veiq.

Bunsl  MHOTOTpaHHHMKOB. Pazéepmku  MmHocoepanuuka. Kpamuatiwue nymu Ha
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Oiinepa. llpaBuibHbIE MHOTOTPAHHUKH. /[BOUICMBEHHOCMb NPABULLHBIX
MHO202PAHHUKOS.

[Tpuszma. [Tapannenenunen. CpoiicTBa  mapajuieienunesa. [IpssmoyronbHbII
napajutenenunes. HaknoHHbIe TPU3MBL.

[Mupamuna. Buapl nupamua. OneMeHThl NpaBWIbHOW mupamuabl. [lupamuasl ¢
PaBHOHAKJIIOHEHHBIMU peOpaMul U TPaHSIMH, KX OCHOBHBIC CBOMCTBA.

[Tnommamym moBepXHOCTEH MHOTOTPAaHHHUKOB.

Tena Bpamienus: nHIMHIP, KOHYC, map U cdepa. CeueHus MIIUHAPA, KOHYca W MIapa.
[ITapoBoii cerMeHT, IMapoBO CIOM, ITAPOBOM CEKTOP (KOHYC).

YceueHHass MUpaMuIa U YCEUYSHHBIH KOHYC.

Onemenmsi cghepuueckou ceomempuu. Konuueckue ceyeHus.

KacarenpHble TIpsiMble W IUIOCKOCTH. Brimcansbple u omucaHHble cdepsl. Kacarowuecs
chepol. Kombunayuu men epawyenus.

Bekrtopsl u koopauHaTel. CymMmMa BEKTOPOB, YMHOKEHHUE BEKTOPA HA YUCIIO. YTOJI MEXKIY
BekTopamu. CKalspHOE ITPOU3BEACHHUE.

VYpaBuenue miockoctu. DopMynia pacCTOSHHS MEXKIYy TOYKaMHU. YpaBHEHHE chepsl.
Dopmyna paccmoanus om mouxku 0o niockocmu. Cnocoowl 3a0aHusi NPAMOU YPaGHEeHUSMU.

Pewenue 3a0au u oOokazamenbcmeo meopem ¢ NOMOWBIO BEKMOPO8 U MemOOOM
KOOpOUHam. DnemMeHmyl 2eoMempuu Macc.

[Tonsitne o6bpema. OOBEMBbI MHOTOTPaHHUKOB. OOBEMBI TeJ BpalleHusl. Akcuomuvl 06vema.
Bv1600 hopmyn o6vemos npsmoyeonvrhoco napanienrenunedd, npusmol u nUpamuosl. Popmynst s
Haxoxcoenusi oovema mempasopa. Teopemvl 06 OMHOULEHUAX 0OBEMOS.

Ipunooscenuss unmezpana K GulYUCIEHUIO 00bEMO8 U NOBEPXHOCMEU Mmel 8PAUEHUS.
IInowaos cghepuueckozo nosica. Obwvem waposozo cnos. llpumenenue ob6vemos npu peuieHuu
3a0au.

[Tnomanpe chepsr.

Paszeepmra yurunopa u konyca. Ilnomaas TOBEpXHOCTH LHWIMHAPA U KOHYCA.

KoMOuHaImm MHOTOrpaHHUKOB U TEJ BPAIl[CHUSI.

[Togo6ue B mpocTtpancTBe. OTHOIIEHNE 00BEMOB U TUIONIA/IeH TOBEPXHOCTEH MOI0OHBIX
dburyp.

suoicenust 6 npocmparcmee. napauiebiblll NePeHoc, CUMMEMPUL OMHOCUMETbHO NIOCKOCHIU,
UEHMPATIbHASL CUMMEMPUS, NOBOPOM OMHOCUMETLHO NPSIMOIL.

Ilpeobpazosanue nooodus, comomemus. Pewenue 3a0au Ha NIOCKOCMU C
UCNONIL30BAHUEM CINEPEOMEMPUYECKUX MEMO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpHsi rpadoB 1 KOMOUHATOPHKA

[ToBTOpenue. Mcnonp3oBanue TabIUIl ¥ AUArpaMM JJIs PEACTaBIECHUS TaHHBIX. Perenne
3alad Ha TPUMEHEHHE OTMHCATEIbHBIX XapaKTePUCTHK YHCIOBBIX HAOOpPOB: CpEIHHX,
HauOOJBIIET0 U HAaWMEHBIIIETO 3HAYEHHUs, pa3Maxa, JAUCIEPCHH W CTaHAAPTHOTO OTKIOHEHHUS.
Brruncnenue 4acToT M BEpOSITHOCTEH COOBITHI. BbIuncieHne BepoOsSTHOCTEH B OMBITax C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU HcXoaaMu. Mcnons3oBanne koMmOMHATOpUKU. Berancienue



BEPOSATHOCTEH HE3aBUCUMBIX cOObITUH. Mcmonb3oBanue (GopMysbl CIOKEHHS BEPOSTHOCTEH,
auarpamm Dinepa, 1epeBa BeposTHOCTEH, popmybl bepHyu.

Beposamnocmnoe npocmpancmeo. Axcuomvl meopuu 6eposimmocmel.

VYcnoBHas BeposTHOCTb. IlpaBuno ymHOXeHMs BeposTHOCTeH. Popmyna IOJIHON
BeposiTHOCTH. Popmyna baiteca.

JluckpeTHble ciydyaiiHble BEIUYMHBI U pactpeneneHus. CoBMECTHBIE pPACIpENEICHHUS.
Pacrnipenienenne cyMMbl U IPOW3BEACHUS HE3aBUCUMBIX CIIydallHBIX BEIMYMH. MaTemMaTH4ecKoe
O’KUJaHHUE U AUCTIEPCHS CIy4aliHON BeIMYMHbBI. MaTeMaTnyeckoe 0KUAAHUE U IUCIIEPCUSI CYMMBI
CIy4alHbIX BEJIMYHH.

bunapHas cinydaitHas BenuuuHa, pacnpeaeiieHue  bepHymm.  ['eomerpuueckoe
pacnpeneneHue. buHOMManbHOE paclpesieleHue U €ro CcBOWCTBA. [ unepceomempuyeckoe
pacnpeoenenue u e2o ceolicmaa.

HenpepbiBHble  ciiydaitHble  BenuuuHbl.  [lmoTHOCTH  BeposTHOCTH.  DyHKIUA
pacnpeneneHusi. PaBHoMepHOe pacrnpeesieHue.

IlokaszamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbnoe pacnpeneneHue. OyHKIUsS
Jlanmaca. IlapameTpsl HOpManbHOrO pacnpeaeneHus. IIpumepbl ciay4allHBIX — BEJIMYHH,
MOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPEUTHOCTh U3MEPEHHH, poCT uenoBeka). [leumpanvras
npeodenvHas meopema.

Hepasencmeo UYebwiwesa. Teopema Hebviwesa u meopema Bepuyninu. 3axkon doavuiux
yucen. Boibopounviti memoo uzmepenus eepoamuocmei. Ponb 3akona donvuiux yucen 8 Hayke,
npupooe u obujecmae.

KoBapmamust aByx ciyuaiiHbIX BenmuuuH. l[loHATHE O KO3(DdUIIMEHTE KOPPEISIIHH.
CoBMecTHbIE HAOMIOJCHUS IBYX CIIy4allHbIX BEIMUUH. Boibopounblil koaghhuyuenm koppensayuu.
Jlunetinas pecpeccusi.

Cmamucmuueckasn eunomesa. Cmamucmuka Kpumepusi U ee YPO8eHb 3HAYUMOCHIU.
IIposepka npocmetiwiux eunomes. Imnupudeckue pacnpeoeieHusi U Ux cés3b ¢ meopemuiecKkumu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuui. Hnvexmugnvle U CIOPLEKMUBHbIE COOMEEMCMEUSL.
buexyuu. [{uckpemnas nenpepvienocme. Ilpunyun [upuxne.

Koouposanue. Jleouunas 3anuce.

OcHosnbie nowsamusi meopuu epagos. Jlepesvs. [Jlsouunoe oOepeso. (Cesa3Hocmb.
Komnonenmot ceésasnocmu. Ilymu na epaghe. diineposol u I amuibmornosvl nymu.

TemaTn4deckoe IJIAHUPOBAHHUE C ONIPEACICHUEM OCHOBHBIX BUA0B y‘lCﬁHOfl JACATECJIBbHOCTHN

Ne Tema, pa3znen KoJa-Bo XapakTepucTHKA OCHOBHBIX BU/IOB J1esi-
4acoB TeJbHOCTH YYeHHUKA (HA YPOBHE Y4eOHbIX
JeiicTBUiIl)
Paznen «Axareodpa»
10 xaxacc
IToBTOpEHUE MaTepurana 7- 4
9 kimaccoB
1 | JlelicTBUTEIIbHBIC YHCIIA 12 DopMynHpoBaTh ONpeAeNeHUs] HanOOIbIIEro U

HaMMEHBIIEr0 3HAaYeHUH QYHKIMH, YETHOU U
Heu€THOU GyHKIMI. POpMYIHPOBATH TEOPEMBI O
cBOMcTBaxX rpaMKOB YETHBIX U HEUETHBIX
¢ynkuuii. Haxoaute HanbosbIee u
HaMMEHblIIee 3HaUeHUs (PYHKIIMH HAa MHO>KECTBE
no e€ rpaduky. MccnenoBaTh GyHKIHIO,
3aJaHHyI0 (popMynol, Ha 4€THOCTh. CTPOUTH
rpaduku GyHKIUH, UCIIONIB3Ys YETHOCTD WU
HEYETHOCTD. BBINOIHATE TEOMETPUYECKHE




Ywucnosble GQyHKIMN
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npeoOpa3oBanus rpaguKoB GyHKIUH, CBSI3aHHbIE
C IapajuieIbHBIMU IEPEHOCAMHU, PACTSKEHUSIMU,
CKATUSIMU U CUMMETPUSMHU, OTHOCUTEIILHO
KOOPJAMHATHBIX OCEH.

dopmynupoBaTh onpezaeaeHne o0paTuMon
¢ynkiun. Pacno3HaBate 00paTUMyr0 (QYHKITUIO
o e¢ rpaduky. YcTaHaBIMBaTh 0OPATUMOCTh
GyHKIIUY 110 €€ BO3pacTaHHIO WK yOBIBAHUIO.
DopMyIMpoBaThH ONPEAEICHUE B3aUMHO
oOpatHbIxX QyHKIMHA. [TpoBEpATH, SBIAIOTCS TN
JIBE TaHHBIE (PYHKIIMH B3aNMHO OOpaTHBIMH.
Haxomuts 00paTtHyt0 QyHKINIO K TaHHOMN
obpatumoii ¢pynkuuu. Ilo rpapuky naHHoM
(GyHKIMH CTPOUTH Ipaduk 0OpaTHON QyHKIUH.
VYcranaBnuBath Bo3pacTanue (yObIBaHHE)
00paTHON (YHKIMH 110 BO3PACTAHUIO
(yObIBaHNI0) JaHHON (PYHKIIMH.

DopMmyarpoBaTh onpeAeaeHus odnacTu
OTIpe/ieNieHUs] ypaBHEHH (HEpaBeHCTB),
PaBHOCHJIbHBIX YpaBHEHUI (HEPaBEHCTB),
ypaBHEHUM-CIIEICTBUHN (HEPAaBEHCTB-CIIEICTBU),
MOCTOPOHHETO KOpHS. DPOpMyIHpOBaTH TEOPEMBI,
OTIMCHIBAIOIIME PABHOCHIIbHBIE TPE0Opa3oBaHUs
ypaBHeHUH (HepaBeHCTB). [IpumeHsTs MeTO
PaBHOCWIIBHBIX MPe00pa30BaHUN ISl PEIICHUs
ypaBHEHUH 1 HepaBeHCTB. Haxonuth 06macth
OIIpe/ICIEHUs] YPAaBHEHUI U HEPAaBEHCTB.
[IpuMeHsATh METOA CIIEICTBUM JIJIs1 PEIICHUS
ypaBHEHUH. Pemiath HepaBeHCTBA METOIOM
UHTEPBAJIOB

Tpuronomerpuyeckue
byHKIMH
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dopmynupoBaTh ONpeAeIeHUE PAJUaHHON MephbI
yria. HaxouTh painaHHyo Mepy yrJia o ero
I'paJyCHOM Mepe U I'paJyCHYIO Mepy yIJia o ero
panuaHHOM Mepe. Bbunciare AiauHbl 1yr
OKpykHOcTel. POpMyNIUPOBATE ONPEIEIICHUS
KOCHHYCa, CHHYCa, TAH['€HCa U KOTaHIeHca yriia
HOBOPOTA. BBISICHATE 3HAK 3HAUEHUI
TPUTOHOMETPHUUYECKUX (PYHKLUH. YIIPOIIaTh
TPUTOHOMETPUUYECKHE BBIPKEHUS, UCIIOJIb3Ys
CBOICTBA YETHOCTH TPUTOHOMETPUUYECKUX
bynkuuii. @opMynupoBaTh ONpeeeHus
NEepuoIN4ecKoil pyHKIMHU, €€ IIIaBHOTO Meproa.
VYnpoiars TPUrOHOMETPHUUECKUE BBIPAKEHHUS,
UCTOJIb3Ysl CBOWCTBA MEPHOANYHOCTH
TPUTOHOMETpHUUYECKHX QYyHKIMH. OnuchBaTh
CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIIUH.
Crpouts rpaduku pyHKIMH HA OCHOBE rpauKoB
4eTBIPEX OCHOBHBIX TPUTOHOMETPUYECKUX
¢ynkiuii. [Ipeo6pazoBrIBaTh
TPUTOHOMETPUUYECKHE BBIPKEHHUS HA OCHOBE
COOTHOILIEHUH MEX1y TPUTOHOMETPHUECKUMHU
(GYHKIIMSIMU OJTHOTO M TOTO ke aprymenTa. Ilo




3HAQ4YECHUSM OJIHOM TPUTOHOMETPUYECKOU
(YHKIIUN HAXOAUTh 3HAYECHUS OCTATBHBIX
TPUTOHOMETPHUUYECKUX (PYHKIUH TOTO Ke
apryMeHra.

[IpeoOpa3oBbIBaTh TPUTOHOMETPHUYECKHE
BBIPA)XEHUS HA OCHOBE (POPMYIT CIIOKEHUSL.
Omnupasice Ha (GOPMYJIIBI CIIOKEHUS, JTOKA3bIBATh
(dbopmyIbl mpuBeeHUs, GOPMYITBI IBOHHBIX
YIJI0B, (GOPMYIIBI CYMMBI H Pa3HOCTH CHHYCOB
(kocuHYCOB), (hOpMYIIBI TPeoOpa3oBaHUS
IPOM3BEACHUS TPUTOHOMETPUIECKUX (DYHKIUH B
cymmy. [IpeoOpa3oBbIBaTh TPUTOHOMETPUYECKHE
BBIPA)XCHHUSI HA OCHOBE (POPMYJT TIPUBEACHUS,
(dopMys ABOMHBIX U TIOJOBUHHBIX YIJIOB, (hopmMy
CYMMBI U Pa3HOCTH CHHYCOB (KOCHHYCOB),
dbopmyn mpeoOpa3zoBaHus MPOU3BEICHUS
TPUTOHOMETPHUYECKUX QYHKIIUI B CYMMY

Tpuronomerpuueckue
YpaBHEHUS
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DopMyIHpoBaTh ONpeAETICHUS apKKOCUHYCA,
apKCHHYCa, apKTaHI'e€HCa, apKKOTaHTeHca.
Haxoauts 3HaueHust 0OpaTHBIX
TPUTOHOMETPUIECKUX (PYHKITUHN IS OTIACIBHBIX
TaOIMYHBIX 3HAUE€HUH aprymeHnTa. Mcnonb3ys
MOHSTHSI APKKOCHHYCA, apKCUHYCa, apKTaHTeHca,
apKKOTaHI€HCa, peliaTh MpocTeiime
TPUTOHOMETPHYECKHUE YPAaBHEHUS.
dopMynmHpoBaTh CBOMCTBA OOPATHBIX
TpUroHoMeTpuieckux Gpynkiuit. CTpouTh
rpaduku QyHKIMI Ha OCHOBE IpaduKOB YETHIPEX
OCHOBHBIX OOpaTHBIX TPUTOHOMETPHUECKUX
dbyHkuMiA. Yopouars BeIpaKeHus, coaepxKaline
oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUU.
Pacnio3naBaTh TpPUTOHOMETPUYECKUE YPABHEHHUS
U HepaBeHCTBA. Pemars TpuroHoMeTpuyecKkue
ypaBHEHUS, CBOAAIIMECS K aIreOpanvyeckum
YpaBHEHUSIM, B YACTHOCTH PEIIaTh OJTHOPOIHbIC
TPUTOHOMETPHUECKUE YPaBHEHUS IEPBOU U
BTOPOI1 CTETIEHH, a TAK)KE PelIaTh
TPUTOHOMETPHUECKUE YPAaBHEHUS, IPUMEHSA
METO/1 Pa3/IoKeHHsI Ha MHOKUTENH. Permats
pOCTEIINe TPUTOHOMETPUUYECKHE HEPABEHCTBA

[IpeobpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAXKCHUI
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[TpeoOpa3oBbIBaTh TPUTOHOMETPUUYECKHE
BBIPAYKEHUS HA OCHOBE COOTHOILIEHUN MEXITY
TPUTOHOMETPUUYECKHUMH (DYHKLIUSMHU OJTHOTO U
TOTO K€ aprymeHTa. I1o 3HaueHusIM 0JHOM
TPUTOHOMETPUUYECKON (PYHKIIUN HAXOUTh
3HAUEHUS OCTaJIbHBIX TPUTOHOMETPUYECKHUX
(GyHKIUI TOTO XK€ apryMeHTa.
[IpeoOpa3oBbIBaTH TPUTOHOMETPUUYECKHE
BBIP)XEHUSI HA OCHOBE (POPMYJT CIIOKEHHUSL.
Onwupasice Ha (GOPMYIBI CIOKEHHSI, JOKA3bIBATh
(dopMmyIbl mpuBeaeHUs, HOPMYITBI IBOHHBIX
yIJ10B, GOPMYIIBI CYMMBI U Pa3HOCTH CHHYCOB




(kocuHyCOB), (hopMYIBI IPeoOpa3oBaHUS
HPOU3BEICHUS] TPHTOHOMETPHYCCKUX (DYHKIIHIA B
cymmy. [IpeoOpa3oBbIBaTh TPUTOHOMETPUUCCKHUE
BBIPOKCHUSI HA OCHOBE (POPMYIT IPUBE/ICHHS,
(dopMyI1 IBOMHBIX M MOJIOBUHHBIX YIII0B, (OPMYII
CYMMBI M Pa3HOCTH CHHYCOB (KOCHHYCOB),
dbopMy IpeoOpa3oBaHUs TPOU3BEICHUS
TPUTOHOMETPUYCCKUX QYHKIMI B CYMMY

KoMmriuiekcHble uncia

DopMynHpOBaTh ONPEACTICHUS KOMIUIEKCHOTO
gucla, apupMEeTHIeCKUX JCHCTBHM C
KOMIUIEKCHBIMU YHUCJIAMHU, ICMCTBUTEIILHON 1
MHHMOM 4acTeH KOMIIIEKCHOTO YHCIIa,
anreOpandeckoil opMbI 3aMUCH KOMIUIEKCHOTO
YuCia, MOy KOMIUIEKCHOTO YHCIIa U €ro
apryMeHTa, COMPSHKEHHBIX KOMIUIEKCHBIX YHCEIL.
BoinonHATh apudmernyeckue AeUcTBUS C
KOMIUIEKCHBIMH unciamMu. HaxoauTs
JEHCTBUTEIbHYIO 1 MHUMYIO YaCTH
KOMIUIEKCHOTO YHCIIa, MOy b KOMIUIEKCHOTO
YHUCJIa ¥ €T0 apTyMEHT, KOMIUIEKCHOE YHCIIO,
conpspKEHHOE K TaHHOMY. DOpMyTupoBaTh
oTpeieNIeHne TPUTOHOMETPUUIECKOU (DOPMBI
3aMUCcU KOMILIEKCHOTO uncia. M3o0paxkaTh
KOMILIEKCHBIE YMCJIa HA KOMIUIEKCHOM
IJI0CKOCTH. HaxoauTh KOMIUIEKCHYIO
KOOpAMHATY uncia. [IpencraBiars KOMIIIIEKCHOE
YHCIIO B TPUTOHOMETpUYECKO (hopMme.
BBITIOTHATE YMHOXKEHHUE, JEJIEHUE U BO3BEIACHUE
B HATYPAJIbHYIO CTEIIEHb KOMIUIEKCHBIX YUCEII,
3aMKUCaHHBIX B TPUTOHOMETpUYECKO popme.
[IpuMeHATh KOMIUIEKCHBIE YKCTIA AJIs PEILICHUS
anredpanvyeckux ypaBHEHUH, B YaCTHOCTU
KBaJPAaTHBIX YPaBHEHUU C IEHCTBUTEIbHBIMU
K03hdUIUEeHTaMH U OTPULIATEIIbHBIM
JUCKPUMHUHAHTOM. POPMYIHPOBATH OCHOBHYIO
TEOpeMy anreopbl

IIpousBogHas
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YcraHaBIMBaTh CyIIECTBOBAHKE Tpeesa
(YHKIIUM B TOYKE U HAXOJUTH €r0 Ha OCHOBE
rpaduka ynkuuu. Paznuyares rpaduku
HETPEPHIBHBIX U Pa3pPBIBHBIX (QYHKITHUA.
HaxoauTe npupamieHmue aprymenra u
npupanienre GyHKIMN B TOUKe. BIaucisTh
CPEIHIOI0 CKOPOCTh BUKEHHS MaTePHAIbHOM
TOYKH T10 3aKOHY €€ JIBIKEHUSI.
DopMyarpoBaTh OMpeAeeHUE MPOU3BOIHOMN
GbyHKIMM B TOYKE, MPABUIIA BHIYUCICHUS
MPOU3BOIHBIX. HaXoauTh IPOU3BOIHBIE
GyHKIMIA, ypaBHEHHUS KacaTelbHBIX rpaduka
(GyHKIIMHM, MTHOBEHHYIO CKOPOCTh JIBH>KEHUS
MaTepuaabHOU Touku. Mcrons30Bath
MEXaHUYECKUI 1 T€OMETPUIECKHII CMBICIT
MPOU3BOJTHOM B 3a/1a4aX MEXaHUKU U T€OMETPUU.




®opmynTupoBaTh MPU3HAKU MIOCTOSHCTBA,
BO3pacTaHus U yobiBauus Gpyakiuu. Haxonuts
IPOMEXYTKH BO3pAcTaHUs U yOBIBAaHUS
dbyHKIMH, 3a1aHHOHN POPMYIIOH.
DopMynTupoOBaTh OMPEIACTICHUS TOUKU
MaKCUMyMa M TOYKA MHHUMYMa, KPUTHIECKOM
TOYKHU, TEOPEMBI, CBSI3BIBAIOIINE TOUYKU
AKCTpeMyMa ¢ Ipou3BoaHONM. HaxoauTe TOUKn
IKCTpeMyMa (PYHKIIMH, HAHOOJbIIICE U
HaMMEHBIIIee 3HAYCHUST (PYHKIMH Ha
IPOMEXYTKE.

HccnenosaTh cBoicTBa (PYHKIIMH C TOMOIIBIO
IPOU3BOJIHOM U CTPOUTH rpauku GyHKIUN

KomOunaTtopuka u
BEPOSITHOCTh

Hcnonb3oBaTh METOT MaTEMaTUYECKOM
WHIYKIAX TIPH JJOKA3aTeIbCTBE PAaBEHCTB
(HEepaBEHCTB, YTBEP>KICHHUM O JETMMOCTH LENbIX
YKCell), 3aBUCSIINX OT IEPEMEHHOI,
MIPUHUMAFOIICH HATYpaTbHbIC 3HAUCHUS.
PaznuyaTe MHOKECTBA M yITOPSIOYCHHBIC
MHOkecTBa. DopmynupoBaTh OnpeeneHus
NepeCTaHOBKU KOHEYHOTO MHOKECTBA,
pa3MenIeHus U3 n AIEMEHTOB 10 K, coueTaHust
(xomOuHaIMM) U3 n AeMeHTOB 10 k. Beraucists
KOJIMYECTBO MEPECTAHOBOK KOHEYHOTO
MHO>KECTBa, pa3MEeIEeHUH 13 N AIIEMEHTOB 10 K, a
TaK)Ke KOJIMYECTBO COUETAaHUI U3 N JIEMEHTOB
no k. I[lpumensars popmyny 6unoma HeroToHa 1
TpeyroabHuk [lackans ams cokpanéHHoro
YMHO>KEHUS

O06o0maromiee
MMOBTOpPEHUE
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1 kJiacce

[ToBTOpenue marepuana 10
KJjlacca

BeimonHsTh apudmMeTHueckne 1eicTBus, coyeras
YCTHBIE U TUCBMEHHBIE IPHEMBI, IPIMEHEHHUE
BBIYMCIIUTEIIBHBIX YCTPOUCTB; HAXOIUTh
3HAYEHHsI KOPHS HaTYpaJIbHOW CTENECHH, CTETICHH
C pallMOHAIBHBIM ITOKA3aTeNIeM.

[TpoBOaUTE 1O M3BECTHBIM (OpPMYIaM U
npaBuiiaM peoOpazoBaHusi OyKBEHHBIX
BBIPQ)KCHUH, BKIFOUAIOIUX CTEIICHHU, paiKalIbl
Y TPUTOHOMETPHUYECKHE (YHKIIUH, BEIYUCISATD
YHCJIOBOE 3HaUeHHE OYKBEHHOTO BBIPAKEHUS.
HaxoauTh npousBojHbIe QYHKIMHA, TOJIB3YSCh
npaBuiaMu auddepeHupoBaHmsl.

HaxoauTh npousBoHbIe QYHKIHHA, TOJIB3YSCh
npaBuiaMu auddepeHupoBaHmsl.

[IpuMeHsATh NPOU3BOAHBIE [T UCCIIEA0BAHUS
(GyHKIMI 1 TOCTpOeHHsI UX IPaUKOB B
HECIIOKHBIX cilydasx. B nmuanore ¢ yunrenem
COBEpILIEHCTBOBATH CAMOCTOSITEIHHO
BbIpAOOTaHHbIE KPUTEPHH OLIEHKH.




Hcnonb3oBaTh JOKa3aTENbHYI0 MATEMATHYECKYIO
peub. Pabotatek ¢ mHGOpMAIUEH, B TOM YUCIE U C
pa3IMYHBIMUA MATEMATUYECKUMHU TEKCTAMHU.
Hcnonb30BaTh MaTeMaTUYECKUE CPEACTBA IS
M3YUYCHHS U ONUCAHUS PEATBHBIX MPOLIECCOB U
SIBJICHUM.

MHuorousieHnl
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3HaTh apupMeTHYECKHE OTIepaluy HaJl MHOTO-
YIeHaMH OT OJHOU IIEpEMEHHOH, Teopemy besy.
JlenuTh MHOTO4WIEH Ha MHOTOYJIEH C OCTaTKOM,
pacKiIapIBaTh MHOTOUYJIEHBI HA MHOKHUTEIH.
Nwmerts npencraBiaeHre 06 0AHOPOIHbIX,
CUMMETPHUYECKUX MHOTOWIEHAX OT HECKOJIBKUX
IIEPEMEHHBIX, BO3BPATHBIX YPABHECHHUSIX.

3HaTh GOPMYIIBI COKPAIIEHHOTO YMHOKEHHUS JIJIsS
CTapUINX CTENEeHEH, CIocOObl peleHus
YpPaBHEHUH U CUCTEM YPAaBHEHU; METOIbI
peuieHusl ypaBHEHUH BBICIIMX CTEIIEHEN: METO
Pa3JIoKEHUST HA MHOKUTENIN U METO/1 BBEJCHUS
HOBOM NEPEeMEHHOM, PYHKIIMOHAIBHO-
rpaduyeckue npuémMpl

Crenenu 1 KOpHH.
Crenennsle QpyHKIUN
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BpInoIHATE OCHOBHBIE IEUCTBUS CO CTEIIEHSIMHU C
[EJIBIMHU M PallMOHATBHBIMH ITOKA3aTEIISIMU.
IIpuMeHATH CBOMCTBA KOPHS N-M CTENEHN IS
BBIYMCIICHHS 3HAaYEHUHN U TIPeoOpa3oBaHU
YHCIIOBBIX BBIPAXKEHUM, COJEPKAIUX KOPHU N-I
CTEIEHHU.

3HaTh CBOMCTBA CTEMEHHBIX (DYHKIIMI U yMETh
MIPUMEHATh UX IIPU PELICHUN TPAKTUYECKUX
3azay.

Hcnonb30BaTh NproOpeTEHHBIE 3HAHUS U YMEHUS
B IIPAKTHUYECKOU JIEATEIbHOCTH U IOBCEIHEBHOM
YKU3HHU JUIS BBITIOJTHEHHS pacyeToB Mo (popmynam,
cocrtaBiieHus1 (GOpMYJI, BBIPAKAIOIINX
3aBUCUMOCTH MEXIY PEAJIbHBIMU BEJIMUMHAMH.
BBINIOIHATE OCHOBHBIE JEHUCTBUSI CO CTENIEHSMH C
panMoOHaIbHBIMH ITOKA3ATESIMU.

[TpuMeHsTh Ha MPAKTHKE MHOTO0Opas3ue CBOICTB
U TpauKOB CTETIEHHON (PYHKIIUU B 3aBUCIMOCTH
OT 3HaYCHU OCHOBAaHMI U MOKa3aTese CTeNeHHU.
Boigensats u GopMyaupoBaTh M03HABATEIBHYIO
ueiab. OCO3HaHHO U MPOU3BOJIBHO CTPOUTH
peUeBbI€ BBICKA3bIBAHMS B YCTHOW U MUCbMEHHOM
dopme;

CraBuTh yueOHYIO0 3a/1a4y Ha OCHOBE
COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOEHO,
U TOTO, YTO elle Hen3BecTHO. C JOCTaTOYHOM
MOJHOTON ¥ TOYHOCTBIO BBIPAXKATh CBOU MBICIIU B
COOTBETCTBUU C 33/1a4aMU U YCIOBUSIMHU
KOMMYHUKAIIIH.

BriiensTe 1 0co3HaBaTh TO, UTO YK€ YCBOECHO,
0CO3HABaTh KAY€CTBO U YPOBEHb YCBOCHHUS.




[Toka3arenpHas u
norapudmmuyueckas

byHKIHS

31

HmeTh HarnsaHoE MpecTaBieHust 00 OCHOBHBIX
CBOMCTBaX MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
byHKIHA.

KoHcTpynpoBath S5KBUBaJIEHTHBIE PEYEBBIE
BBICKA3bIBaHUS C MCIIOJIb30BAaHUEM
anredpanvdeckoro U reOMETPUUECKOTO S3bIKOB.
N300paxkats rpaduku IOKa3aTEIbHBIX U
JorapuPMUUECKUX GYHKIUH.

BoiaBurars Bepcuu perieHus npooiieMsl,
OCO3HaBaTh (M UHTEPIPETUPOBATH B CIIy4ae
HE0OX0IMMOCTH) KOHEUHBIH pe3ybTarT,
BbIOMpATh CPEACTBA JOCTUKEHUS 1IETTH U3
IPEJUIOKEHHBIX, a TAKXKE YUUTHCSI UCKaTh UX
CaMOCTOSITENBHO.

CoctaBasaTh (MHAMBUAYAIBHO WIN B IPYIIIE)
IUTaH PEIIeHUs IPOOJIEMBI.

Hcnonb3oBath MaTeMaTHUECKUE 3HAHUS IS
pelIeHUsl pa3IMYHbIX MaTeMaTHUECKUX 3a/1a4 U
OIICHKH MOJY4YEHHBIX PE3YJIbTaTOB.
Hcnonb30Bath AOKa3aTeNbHYIO MATEMAaTHYECKYIO
peub. Pabotate ¢ nHGOpMaIueii, B TOM YUCIE U C
Pa3IUYHBIMU MaTEeMAaTUYECKUMU TEKCTaMH.
Hcnonp30BaTh MaTeMaTHUYECKHUE CPEJICTBA IS
W3YYEHUS U ONKMCAHUS PealbHBIX MPOIIECCOB U
SBJICHUI.

OnuceIBaTh CBOMCTBA MOKA3aTEIbHBIX U
norapud-Mudeckux QyHKIHUHA, ONTUPasCh Ha
rpaduk.

Pemartp nokazarensHbie U TIorapupmMuiecKue
YpaBHEHUS.

Pemate npocreiiiine noka3aTesibHble U
JorapudMuuecKre HepaBeHCTBA.

HmeTh HarisAHOE Npe/cTaBlieHuss 00 OCHOBHBIX
CBOMCTBaX MOKa3aTeIbHBIX U JOrapupMuueckux
GbyHKIMI, yMETh WJUTIOCTPUPOBATD UX C
MOMOIIBIO TpadUYeCcKUX U300paKeHHIA.
Hcnonb3oBath CBOICTBA PYHKUIUU IS
CpaBHEHHMsI U OIICHKH €€ 3HAUCHUH.

PemaTh nokazaTenbHbie U TorapupMuyecKue
YpaBHEHUS U HEPABEHCTBA, IPUMEHSISI pa3JIMYHbIC
METO/IbI UX PELICHUS.

BoiaBurats Bepcuu perieHus mpooieMsl,
0CO3HaBaTh (M UHTEPIIPETUPOBATh B CIIydyae
HE00XO/IMMOCTH ) KOHEUHBIN pe3ybTart,
BBIOMPATH CPEACTBA JIOCTUKEHHUS LENTH U3
MPEUIOKEHHBIX, a TAKKE YIUThCSA UCKATh UX
CaMOCTOSITENBHO;

CocTaBasaTh (MHANBUAYAILHO WIN B TPYIIIE)
IUIaH perieHus npooiemMsl. Mcnoab3oBath
MaTeMaTUYECKHE 3HAHUS JUIsl PEeIICHUs
pa3IMYHBIX MATEMATHYECKUX 3a/1a4 U OIEHKU
IIOJIYYEHHBIX pe3ynbTaroB. Mcnosip3oBaTh




JI0KA3aTEJIbHYI0 MaTeMaTUYECKYIO PEYb.
PaboTtarts ¢ mHpOpMAaIUEH, B TOM YUCIIE U C
pa3IMYHBIMUA MATEMATUYECKUMHU TEKCTAMMU.
Hcnonb30BaTh MaTeMaTUYECKUE CPEACTBA IS
M3YUYCHHS U ONUCAHUS PEATBHBIX MPOLIECCOB U
SIBJICHUI.

[TepBooOpa3zHas u
HHTETpa

Haxoauth nepBooOpa3Hbie, MOIB3YICH TAOIUIICH
epBOOOPA3HBIX.

3HaTh CBOMCTBO IMEPBOOOPA3HOM, MpaBUiIa
HAXOXKJICHUSI IEPBOOOPA3HBIX.

Brruucnsate UHTErpasibl B TPOCTHIX CIyYasix.
HaxonuTe miomaae KpUBOJIMHEUHOW TPaIEINu.
OcCBOUTH TEXHUKY HaXOXKJIEHHSI IEPBOOOPA3HBIX.
Y CBOUTH r€OMETPUYECKUI CMBICII HHTErPAJIa.
BocrponsBoauths GopMyIHMpOBKH ONPEIEIEHUH,
KOHCTPYHPOBATh HECIIOKHBIE ONPEICTICHUS
CaMOCTOSITENBHO.

Boigensats u hopMynupoBaTh 03HaBATEIbHYIO
1enb. OCO3HaHHO M MPOU3BOJIBHO CTPOUTH
peyYeBbI€ BHICKA3bIBAHUS B YCTHOM U MUCbMEHHOM
dbopwme.

CraBuTh yueOHYIO0 3a/1a4y Ha OCHOBE
COOTHECEHMS TOTO, YTO YK€ U3BECTHO U YCBOEHO,
M TOTO, 4TO emie Heu3BecTHO. C 1oCcTaTOYHOM
MIOJTHOTOM ¥ TOYHOCTBIO BBIPAKATh CBOM MBICIIHU B
COOTBETCTBUU C 33/1a4aMU U YCIOBUSMHU
KOMMYHUKaluu. Oco3HaBaTh Ka4eCTBO U
YPOBEHb YCBOEHHSI; CTPYKTYPUPOBATh 3HAHUSI.

DJIEMEHTHI TEOPUH
BEPOSITHOCTEH U
MaTeMaTH4eCcKOn
CTaTUCTUKH

Pemars koMOMHATOpHBIE 3a]a4H.

W3Bnekats nHdopmaiuio, mpeicTaBiICHHYIO B
Tabnuuax, Ha AarpaMMax, rpagukax.
CocTaBisaTh TaOJIULbI, CTPOUTH AUATrPAMMBI,
rpaduKH.

BbruncnsaTh cpeHie 3HaueHUs Pe3yibTaToB
HU3MEpPEHUI.

HaxoauTs BeposITHOCTH CiTydallHBIX COOBITHII B
MPOCTEHIIINX CITydasX.

Haxoauth yacToTy COOBITHS, UCTIOTB3YA
coOcTBEeHHbIE HA0JIIO/ICHUS U TOTOBBIE
CTaTHUCTUYECKUE JIaHHBIE.

Hcnonb3oBath MproOpeTeHHbIE 3HAHNUSA U YMEHUS
B MIPAKTUYECKOMN JAESITETbHOCTU U TIOBCETHEBHOM
YKU3HHU IS PEIIeHUs] y9eOHBIX U TPAKTHUECKUX
3a/1a4, TpeOYIOMINX CHCTEMAaTUYECKOTO mepedopa
BapHaHTOB.

Hcnonb3oBath MpHOOpEeTEHHBIE 3HAHUS U YMEHUS
B MIPAKTUYECKON JAESITETbHOCTU U TIOBCETHEBHOM
JKU3HHU I CPABHEHHMSI IIAHCOB HACTYIIJICHUS
CITy4alfHbIX COOBITHH, OIICHKU BEPOSTHOCTU
CIIy4aifHOTO COOBITHSI B MPAKTHYECKHUX




CUTYaLUsIX, COIIOCTaBIEHUS MOJEIIH C peabHOU
cutyanueil. [lonumars paznuynsie
CTaTUCTUYECKUE YTBEPIKICHUS.

Boiiensats u popMynupoBaTh Mo3HABATEIBHYIO
1enb. OCo3HaHHO U IPOU3BOJIBHO CTPOUTH
peYeBbIE BBICKA3bIBaHUSA B YCTHOW U MHCbMEHHOU
dopme.

CraButh yueOHYIO0 3a/1a4y Ha OCHOBE
COOTHECEHMS TOTO, YTO YK€ U3BECTHO U YCBOEHO,
U TOTO, 4TO ellle Heu3BecTHO. C aocTraToyHOU
IIOJTHOTOM ¥ TOYHOCTBIO BBIPAKATH CBOU MBICIIU B
COOTBETCTBUU C 33J1a4aMU U YCIOBUSMHU
KOMMYHUKAIIUH.

BriiensaTe 1 0CO3HABaTh TO, YTO YK€ YCBOCHO U
YTO €Il MOJIEKUT YCBOCHHIO, OCO3HABATh
Ka4eCTBO U YPOBEHb YCBOCHHSI.
CrpykrypupoBaTh 3HaHus. Vcnoab30BaTh
JI0Ka3aTeJIbHYI0O MAaTEMAaTHYECKYIO PEYb.
PaGotate ¢ unpopmanueil, B TOoM 4ucie u ¢
pa3JINYHBIMU MAaTEMATUYECKUMH TEKCTAMHU.

YpaBHeHud u
HepaBeHCTBa. CHCTEMBI
YpaBHEHUI U HEPABEHCTB
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Pemate pannonanbpHbIC, TOKA3aTEIbHBIC U
norapu(MHUIecKre YpaBHCHHsI M1 HEPABEHCTBA,
MIPOCTEHIINE UPPATHOHAIBHBIE U TPUTOHOMETPH -
YECKUE YPABHEHHUS, UX CUCTEMBI.

CocTaBiATh ypaBHEHUSI U HEPABEHCTBA IO
YCJIOBHUIO 3a/Ia4H.

Hcnons30BaTh MpuoOpeTEHHBIE 3HAHUS U YMECHHS
B MPAKTUYECKOMN AEATETLHOCTH U MOBCETHEBHOM
JKU3HH JIJIS1 IOCTPOEHUS U UCCIIEAOBAHUS
MPOCTEUIINX MATEMATUYECKUX MOJICIICH.
Pemuiats ypaBHEHUsI 1 HEPABEHCTBA, UCTIOJIb3YSI
Pa3JIMYHbIE METOJIbl UX PEIICHUS.

3HaTh ¥ MOHUMATh TEOPEMBI O PABHOCHUIILHOCTH
ypaBHEHUH, YMETh UCIO0JIb30BaTh UX HA
MpaKTHKE.

[IpumeHsTh pa3nuyHbie GOPMBI CAMOKOHTPOJISA
IIPU BBITIOJIHEHUH TTPEOOpPa30BaHMM.

BriensaTe u 0cO3HaBaTh TO, UTO YK€ YCBOECHO U
YTO €Ill€ MMOJIEKUT YCBOCHHUIO, OCO3HABATh
KaueCTBO U YPOBEHb YCBOCHHUSI.

[IpencraBisiTh KOHKPETHOE COJIEPKAHUE U
coo01IaTh ero B MUCbMEHHOM U YCTHOH opme.
C 10CTaTOYHOM MOJTHOTOM M TOYHOCTHIO
BbIpakaTh CBOM MBICIIU B COOTBETCTBUU C
3a/1a4aMU U YCIOBUSIMU KOMMYHUKALIUH.
PaGotast mo miany, cBEpsATh CBOU JACHCTBHS C
HENbIO U, TPH HEOOXOIUMOCTH, UCTIPABIIATH
OIINOKH CaMOCTOSITEIILHO.

BocmpousBouth GopMyITHUPOBKH ONIPEICICHUN,
KOHCTPYUPOBATh HECIIOKHBIEC OTIPEICTICHUS
caMocTosTeNbHO. Mcroabp30BaTh JOKA3aTENbHYIO
MaTE€MaTHYECKYIO peYb.




Paborath ¢ nHpOpMAaLMEd, B TOM YUCIIE U C
pa3IMYHBIMU MaTEMaTUYECKUMHU TEKCTAMHU.
CocTaBiiaTh (MHAMBUAYAIBHO WIN B IPYIIIE)
IUIaH penieHus npooneMel. PaboTats ¢
uHpOpMalKei, B TOM YHUCJIE U C Pa3IMYHBIMU
MaTeMaTHYEeCKUMHU TEKCTaMHU.

Oo6ob61aromiee
MTOBTOPEHHUE

12

I'eomerpus

10 xaacc

Hexortopslie cBeeHus: U3
IVIAHUMETPHH.

Vsl 1 OTpe3KHy,
CBSI3aHHBIE C
OKPYXHOCTBIO.

Pemenue TpeyroabHUKOB.

Teopema Menenas u
Uessl.

Onmunc, runepooia u
napaboJa.
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DopMyIHpOBaTh U JI0KA3bIBATh TEOPEMBI 00
yrie
MEX/1y KacaTeJIbHOM 1 XOpAoH, 00 oTpe3Kax
nepe-
CEeKaIoUIUXcs XOp, O KBaJpare KacaTeJIbHOM; BbI-
BOJUTDH (POPMYIIBI /17151 BEIUMCIICHUS YIIIOB MEXKIY
JBYMsI TIEPECEKAIOIIMMHUCS XOpJIaMH, MEXKIY
JIBYMSI
CEKYLIUMU, TPOBEAEHHBIMHU U3 OJJTHOU TOUKHU;
op-
MYJIUPOBATh U JOKA3bIBATh YTBEPKAECHUS O CBOM-
CTBaXxX U MPHU3HAKax BIMCAHHOTO U OMUCAHHOTO
YeThIPEXYTOJIbHUKOB; peIIaTh 3a/1a4uu C
HCIIOJIB30-
BaHHEM U3YYEHHBIX TEOPEM U POPMYII.

BreiBoauTh (hopMyiibl, BeIpaXKaroue MeIaHy

U OMCCEKTPUCY TPEYTOJIbHUKA YePe3 ero
CTOPOHBI,
a TaKKe pa3auydHble POPMYIIBI TUIOIIA U
TPEYrojb-
HUKa; (GOPMYIUPOBATh U JOKA3bIBATh
YTBEPKACHUS
00 OKpY)KHOCTH U NIPsAIMOM Diijiepa; peraTh 3a/1a-
YH, UCTIOJIb3YS BBIBEACHHBIE (POPMYIIHI.

DopMyIHpPOBATH U I0KA3BIBATH TEOPEMBI
Memnenas 1 YeBbl ¥ HCTIONB30BATh UX MPU
pEIIeHUH 3a]au.

DopMyIHpOBaTh ONPEAETICHUS IUIUIICA, TUIIEP
-00J1bI ¥ 1apaboIibl, BBIBOAUTH UX KAHOHUYECKUE
ypaBHEHHUS U W300pakaTh STU KPUBBIC HA

pHCYHKE

Beenenue.
[Ipenmer crepeomerpun.
AKCHOMBI CTEPEOMETPHH.

HeKOTOpLIe CICACTBUA U3
AKCHUOM.

[lepeuncnarb OCHOBHBIE (PUTYPHI B
MPOCTPAHCTBE (TOUYKA, MPAMast, TNIOCKOCTH),
dbopMynupoBaTh TPH aKCHOMBI 00 X B3aUMHOM
PacoJIOKEHUHU U WLTIOCTPUPOBATH 3T aKCUOMBI
npuMepaMu U3 OKpyKaromieid 00CTaHOBKH.

DopMynHpOBaTH U JI0KA3bIBATh TEOPEMY O
IUIOCKOCTH, MPOXOALIEHN uepes3 NpsAMYIO U He
JIEKALLYI0 Ha HEH TOUKY, U TEOPEMY O




IUIOCKOCTH, TPOXOJISIICH Yepe3 J1Be
TIEPECEKAIOIIUECS TIPSIMBIC.

IMapaJteabHOCTH
NPSAMBIX U IIOCKOCTEHA.
IMapaJjtesbHOCTH
NPSAMBIX, PSAMOI U
IIOCKOCTH.
[TapamiensHbIe IpsiMBIE B
IIPOCTPAHCTBE.
[TapamrenbHOCTB TPEX
MPSIMBIX.
[TapamiensHOCTB IPAMOM
U TUIOCKOCTH.

B3anmHoe pacnoJio:xkeHue
NpsAMBbIX B
NPOCTPAHCTBE. YTO0JI
MeXKAY AByMS

NpPpAMBbIMH.
CkpenuBaromuecs
MpsIMBIE.

VYTl ¢ coHanpaBiIeHHBIMU
CTOPOHAMH.

Yroa Mex 1y npsIMbIMU.
KonTposbHasi padora Ne
1 (20 mun)

ITapanyeabHOCTH
IVIOCKOCTEH.
ITapannensHbie
IJIOCKOCTH.

CBoiicTBa napajuieinbHbIX
IIJIOCKOCTEM.
Terpasap u
napaJulesenuines.
Terpasap.
[Tapamienenumnen.
3aiauu Ha IOCTPOEHUE
CEYCHU.

KonTpoabHnas pabora Ne
2
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DopMynHpOBaTH ONPEACICHHAE MTAPAUIECIIBHBIX
IPSMBIX B IIPOCTPAHCTBE, (POPMYIHPOBATH U
JIOKa3bIBaTh TEOPEMBI O IAPAJUIEIbHBIX MPAMBIX;
00BSACHATh, KAKHE BO3MOKHBI CITy4al B3aUMHOTO
pAacIoJIOKEHUS TPSMOM U TIJIOCKOCTH B
IIPOCTpAaH-

CTBE, ¥ IPUBOJIUThH WILITIOCTPUPYIOLINE IPUMEPBI
u3

OKpYyXarolei 00cTaHOBKH; (OPMYIHPOBATh
ompe-

JICTICHUE TapAJUIENIBHBIX IIPSIMOM U INIOCKOCTH,
(bopMynupoOBaTh U JOKA3bIBATH YTBEPHKIAECHUS O
na-

paUIeTbHOCTH TIPSIMOM M TNTIOCKOCTH (CBOMCTBA
U IIPU3HAK); pelIaTh 3a/1a4y Ha BBIUMCICHHUE U
Ao0-

Ka3aTeJIbCTBO, CBSI3aHHBIE CO B3aUMHBIM
pacmoso-

YKEHUEM MPSAMBIX U TUIOCKOCTEH.

OOBACHATDH, KaKH€ BO3MOXHBI CITydan
B3aMMHOTI'O PACIOJIOKEHUS ABYX NMPSIMBIX B
MIPOCTPAHCTBE, U MPUBOJUTH WILTIOCTPUPYIOIIHE
npuMepsl; GOopMyIUpOBaTh ONpeeICHHE
CKPEILMBAIOIIUXCS MPAMBIX, (GOPMYIUPOBATH U
JI0OKa3bIBaTh TEOPEMY, BBIPAKAIOLIYIO TIPU3HAK
CKPELIUBAIOIINXCS MPSAMBIX, U TEOPEMY O
IJIOCKOCTH, MPOXOALIEN Yepe3 OJHY U3
CKPELIUBAIOIIMXCS MPSAMBIX U MapajlIeIbHON
JIpyrou mpsiMoit; 0OBbSICHATh, KaKue JBa Jy4ya Ha-
3BIBAIOTCS COHANPABICHHBIMH, POPMYIUPOBATH
U JI0Ka3bIBaTh TEOpEMY 00 yriiax ¢ COHAIpPaBIICH-
HBIMH CTOPOHAMH; OOBSICHATD, YTO HA3bIBACTCS
YTJIOM MEXIY E€PECEKAIOIUMUCS TPSIMBIMU
U YIJIOM MEXY CKPEIIMBAIOIIUMHUCS MPIMbIMU;
penaTh 3aJja4i Ha BBIUMCICHUE U
JI0Ka3aTesIbCTBO,

CBSI3aHHBIE CO B3aUMHBIM PACHOJIOKEHUEM JIBYX
NPSMBIX U YTJIOM MEXAY HUMHU.

DopMynHpoOBaTH ONPEAETICHNE MapaIeIbHbIX
IocKocTel, GopMyarpoBaTh U 10Ka3bIBaTh
YTBEPKACHUS O IPU3HAKE U CBOMCTBAX
NapauIeIbHBIX TUIOCKOCTEH, NCIIOJIB30BATh 3TH
YTBEPKJICHUSI IPU PELICHUU 3a]1a4.

OOBsCHATD, Kakasi purypa Ha3pIBaeTCs TETPad-
JIPOM U Kakas MapajuieNeNnuIe oM, MoKa3biBaTh
Ha
yepTexkax U MOJAEIIX UX 3JI€MEHTHI, H300pakaTh
9TH QUTYPHI HA PUCYHKAX, HIUTFOCTPUPOBATH C UX




3auér Ne 1

MOMOIIBIO PA3JIMYHBIE CIIydyal B3aUMHOTO Pacro-
JIOXKCHUA MPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE;
(dbopMynUpPOBaTh U JOKA3BIBATH YTBEPKACHUS O
CBOMCTBaX mapasuieNenure1a; OObsCHATh, YTO
Ha3bIBACTCS CEYCHUEM TeTpadpa
(mapasnnenenurie-

71a), penIaTh 3a1a4M Ha IIOCTPOCHUE CEYCHUH Te-
Tpad/pa ¥ napajuiesienunea Ha YepTexe.

IlepneHAUKYISAPHOCTH
NPAMBIX U IVIOCKOCTEHA.
IlepneHAUKYJISAPHOCTH
NPAMOI U IIOCKOCTH.
[IepnenqukynspHbie
IIpsIMBIE B ITIPOCTPAHCTBE.
[TapamensHbIe IPSIMBIE,
MIEPIEHIUKYISIPHBIE K
IIJIOCKOCTH.

[Ipu3Hak nepneHaAuKyIsp-
HOCTH IIPSIMOU U
IIJIOCKOCTH.

Teopema o npsimoit,
MEePIEHUKYISIPHON

K IJIOCKOCTH.

IMepnenauKyJasAp U
HAKJIOHHBIE. YT0JI MeKILy
NPSIMOM M MJI0CKOCTHIO
Paccrosiaue ot Touku 10
IJIOCKOCTH.

Teopema o Tpéx
MEePHIEHIUKYIIApaXx.

Yron mexay npsamMoun u
IJIOCKOCTBIO.

JAByrpaHHbIi yroJ.
IlepneHAUKYIAPHOCTH
IVIOCKOCTEH.
JIByrpaHHBIN yroJl.
[Ipu3Hak nepneHauKyIsp-
HOCTH JBYX IUIOCKOCTEM.
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DopMynHMpoOBaTh ONPEACICHHAE
MEPHEHANKYIIAP-HBIX MPSMBIX B TPOCTPAHCTBE;
(dopMynupoBaTh U JOKa3bIBaTh JEMMY O
NEePIEeHIUKYISIPHOCTHU ABYX MapalJIeIbHBIX
IPSIMBIX K TPETheH NpsAMOii; popMynnpoBaTh
OIIpeNIeTICHUE IPSIMOM, IIEPIIEHIUKYIIIPHON K
IUIOCKOCTH, U IPUBOIUTH WIUTFOCTPUPYIOLIUE
IPUMEPHI U3 OKpYXKaroUleil 00CTaHOBKH;
(bopMynupoBaTh U JOKa3bIBaTh TEOPEMBI
(mpsiMy10 U 0OPaTHYIO) O CBSI3U MEXY
NapauIeIbHOCTHIO MPSAMBIX M X
NEePIEeHIUKYISAP-HOCTBIO K IIIOCKOCTH, TEOPEMY,
BBIPAXKAIOLIYIO TPU3HAK MEPIEHIUKYIIPHOCTH
MPSMOU U TUIOCKOCTH, U TEOPEMY O
CYLIECTBOBAaHUH U €JUHCTBEHHOCTH MPSMOIA,
MPOXOISIIEH yepe3
JAHHYIO TOYKY Y IEPIECHIUKYIAPHON K TAaHHOU
IJIOCKOCTH; peIIaTh 3a/1a4¥ Ha BBIYHUCIEHUE U J0-
Ka3aTeNIbCTBO, CBSA3AHHBIE C MTEPIEHIUKYIISIPHOC-
ThIO MPAMOM U TJIOCKOCTH.

OOBACHATD, YTO TaKOE MEPIEHIUKYIIAP U
HAKJIOHHAs K INIOCKOCTH, YTO Ha3bIBAETCS
MIPOEKUMEN HAKIIOHHOM, YTO Ha3bIBAETCS
PacCTOSTHUEM: OT TOUYKH JI0 TUIOCKOCTH, MEXIY
NapajyieIbHBIMU TUIOCKOCTAMU, MEXKY
NapajuIeIbHBIMU IPSIMOM U INIOCKOCTBIO, MEKTY
CKPEIIUBAIOIIUMHUCS MPSMBIMU; (OPMYITUPOBATH
Y JIOKa3bIBATh TEOPEMY O TPEX MEPHEHAUKYIIAPAX
U IPUMEHSATH €€ MPU PelIeHUH 3a1a4; OObICHSITH,
YTO TAKOE OPTOTOHAIbHAS MPOEKIUS TOUKH
(urypsl) Ha IIOCKOCTb, U JOKA3bIBATh, YTO
MPOEKUUEN MPSAMOI Ha MIIOCKOCTh, HE
NEePHEHANKY-JIIPHYIO K 3TOM IPSIMO, SIBISIETCS
npsiMasi; OOBSICHITh, YTO Ha3bIBACTCS YTIIOM
MEXIY
IPSIMOM M TUIOCKOCTBIO ¥ KAKUM CBOWCTBOM OH
00-
nanaeT; oOBSCHATH, UTO TaKOE IIEHTPaIbHAS
MPOEK-1IMsl TOUKH ((PUTYpPBI) HA MIOCKOCTb.

OOBsCHATD, Kakas Gurypa Ha3bIBaeTCA
JIBYTpaH-

HBIM YIJIOM U KaK OH U3MEpSETCS; I0KAa3bIBaTh,
4TO




[IpssMOyroabpHBI
napauleIenuIe.
TpéxrpaHHbIi yrosi.
MHororpasHsii yroJi.

KonTpoabHnas paGora Ne

3
3auért Ne 2

BCE€ JIMHEUHBIE YIJIbI JBYTPAHHOTO yIjla paBHBI
JPYT OPYTY; OOBSACHATH, YTO TAKOE YrOJl MEXTY
MEPECEKAIOIIUMHUCS TIOCKOCTSIMHU M B KaKHX
npezenax OH u3MeHseTcs; (GopMyIupoBaTh
ompeieNIeHue B3aUMHO MEPIICHIUKYIISIPHBIX
TUTIOCKOCTEH, (GOpMyIIMpOBaTh M IOKA3bIBATh
TEOpEMY O IIPU3HAKE MEPIICHAUKYIISIPHOCTH JIBYX
MJIOCKOCTEH; O0BSACHATh, KAKOW MapasiIesIeIHIIe T
Ha3bIBACTCS MPSIMOYTOJILHBIM, (JOPMYIIUPOBATH U
JI0OKa3bIBaTh YTBEPHKACHHS O €T0 CBOMCTBAX;
00BSCHATH, Kakas (pUrypa Ha3bIBACTCS
MHOTOTPaHHbIM (B YaCTHOCTHU, TPEXTPAHHBIM )
YIJIOM ¥ KaK Ha3bIBAIOTCSI €0 DJIEMEHTHI, KaKOU
MHOTOT'PaHHBINA YTrOJ1 HA3bIBAE€TCS BBITYKJIIBIM;
bopMyIHpPOBaTh U I0KAa3bIBATh YTBEPKIACHUE O
TOM, YTO Ka)KJIbIW IJTIOCKUI YroJl TpEXTPaHHOIO
yrila MEHBIIIE CYMMBI JIBYX IPYTUX TIOCKHX
YIJIOB, U TEOPEMY O CyMME INIOCKUX YTJIOB BBIITY-
KJIOTO MHOTOTPaHHOTO YIjla; pelarh 3aa4y Ha
BBI-

YUCJIEHUE U J0KA3aTEIbCTBO C UCIOJIb30BaHUEM
TEOPEM O MEePIEHANKYISIPHOCTH MPSAMBIX U TIJI0-
CKOCTEH, a TAaK)Ke 33/1a4¥ Ha IOCTPOEHUE
CEYEeHUI

IPSIMOYTOJIBHOTO MAapajuIeICUIIeIa HAa YepTexe

MHOrorpaHHMKH.
IonsiTue MHOIOTpaH-
Huka. [Ipusma.

[TonsiTue MHOTOTpaHHUKA.
I'eomeTrpuueckoe Tero.
Teopema Diinepa.

[Tpuszma.
[IpoctpancrBeHHas
teopema ITudaropa.

IMupamuna.

IIupamuna.
[IpaBunbHas nupamua.
Yceu€Hnas nupamuaa.
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OOBACHATD, Kakas (pUrypa Ha3bIBACTCS MHOTO-
IPaHHUKOM U KaK Ha3bIBAIOTCS €r0 AJIEMEHTHI,
Ka-

KOW MHOTOTPaHHUK Ha3bIBAETCS BBIMYKJIBIM, MTPH-
BOJUTD IIPUMEPbI MHOTOTPaHHUKOB; OOBIICHSITD,
YTO TaKOE€ FT€OMETPUUECKOE TeJIO;
dbopmyIupoBaTh

U JI0Ka3bIBaTh TeOpeMy Dijiepa i BBITYKIIBIX
MHOTOTPaHHUKOB; OOBSICHATH, KAKOW MHOTOTpaH-
HUK Ha3bIBAETCS MPU3MOM M KaK Ha3bIBAIOTCS €€
JJIEMEHTHI, KaKasi Ipu3Ma Ha3bIBAETCS MPSIMOH,
HAKJIOHHOM, MPaBUJIbHON, N300paXKkaTh MPU3MBI
Ha

PHUCYHKE; OOBACHATD, YTO HA3bIBACTCA IIOIAIBIO
MoJTHOM (OOKOBOI) TOBEPXHOCTH MTPU3MBI, U JIO-
Ka3bIBaTh TEOPEMY O IIOIIa 1 OOKOBOM MOBEPX-
HOCTH MIPSIMOU TIPU3MBI; BEIBOJIUTEH (POPMYITY
io-

a1 OPTOTOHAIEHOM MPOEKIIHH
MHOTOYTOJIbHUKA

U JI0Ka3bIBaTh MIPOCTPAHCTBEHHYIO TEOPEMY
[Tucdaropa; pemarh 3a/1a4u Ha BEIYUCIICHHE U J0-
Ka3aTeIbCTBO, CBSI3aHHBIC C TIPU3MOM.

OOBACHATH, KAKOW MHOTOTPAHHHUK HA3bIBACTCS
MUPAMHION M KaK HA3bIBAOTCS €€ AIIEMEHTHI, YTO
HA3bIBAETCS TUIOIIA/IBI0 IOHOM (OOKOBOIN)
MOBEPX-




HOCTHU IIUpaMUIBI; O6’b$ICHSITb, Kakas nupamMuia
Ha3bIBACTCA HpaBHHBHOfI, AOKa3bIBATb YTBCPIKIC-
HHE O CBOMCTBax €€ OOKOBBIX PEOEp U OOKOBBIX
rpaHell U TeopeMy O IIOMaau OOKOBOH MOBEPX-
HOCTH MIPABHJILHOY MUPAMUJIBI; OOBSICHSTH,
Kakou

MHOT'OI'DAaHHUK Ha3bIBACTCS YCEYEHHON IMPAMMU-

I[IpaBuiabHbIe 5 JIOM 1 KaK Ha3bIBAIOTCS €€ AIIEMEHTHI,
MHOTOTPAHHUKH. JIOKa3bIBaTh
CummeTtpus B TEOpEeMy O TUIOIIA U OOKOBOW MOBEPXHOCTH TTpa-
IIPOCTPAHCTBE. BWJIBHOW YCEUEHHOM NUPaMU/bl; peuiaTh 3a1a4u
[TonsiTHE TPaBUIBHOTO Ha BBIUMCJIEHNE U JI0Ka3aTeIbCTBO, CBA3aHHbIE
MHOTOTpaHHUKA. C IMpaMuJamMu, a TaKXkKe 3a7a4d Ha TOCTPOEHUE
DneMEeHTbl CUMMETPUN CEUEHUI MUPaMHJI Ha YEepTEXKeE.
MIpaBUJIbHBIX MHOTOTpaH- OOBACHATDH, KaKM€ TOUKH HA3bIBAIOTCSI CUMME-
HUKOB. TPUYHBIMH OTHOCUTEJIBHO TOUYKH (TIPSMOIA, I1JI0-
CKOCTH), YTO TaKo€ LEHTP (0Chb, INIOCKOCTh) CUM-
KonrpoJubHas padora Ne MeTpuu (pUrypsl, IPUBOJUTH IPUMEPHI PUTYP,
4 1 00J1aIatoNNX JIEMEHTAMH CHMMETPHH, 8 TaKKe
3auér Ne 3 IIPUMEPBI CHMMETPUHN B APXUTEKTYpE, TEXHHUKE,
npupojie; OObSACHATh, KAKOH MHOTOI'PaHHUK
Ha3bI-
BaeTCs IPABUJIbHBIM, IOKa3bIBaTh, YTO HE CYILIE-
CTBYET IIPABUJIBHOTO MHOTOTPAHHHKA, IPAHAMUA
KOTOPOTO SIBJISIFOTCSI IPaBUJIBHBIE N-YTOJIBHUKH
pU N > 6; O0BICHATH, KAKUE CYLIECTBYIOT BU/IbI
IIPABWJIBHBIX MHOTOTPAaHHUKOB M KAKMMH
JJIEMEH-
TaMH CUMMETPUHU OHH 00J1aJal0T
3aKJIIOUUTENBHOE 6
IIOBTOPEHUE Kypca
reomerpun 10 kiacca
1 kiace
HuauHAp, KOHYC U IIap. 16
Humnap. 3 OOBACHATH, UTO TAKOE LMJIMHAPHYECKAs
[lonsTne numuHApa. IOBEPX-
[Inomans noBepxHOCTH HOCTBb, €€ 00pa3yrolue U 0Cb, KaKoe TeJI0 Ha3bl-
LWIMHIpA. BaeTCs LWIMHIPOM U KaK Ha3bIBalOTCS €ro dJe-
MEHTBI, KaK ITOJIy4YUTh HUIMHIDP IIYTEM BpalCHUS
IpSAMOYTOJIbHUKA; U300paXkaTh LIMJIMHAP U €ro
ce-
YEHMS TNIOCKOCTBIO, TPOXOIAIIEH Yepe3 OCh,
U TUIOCKOCTBIO, IEPIIEHAUKYIISIPHOM K OCH;
00Bsic-
HSTh, YTO MPUHUMAETCS 3a MJI0IIa b OOKOBOII Mo-
BEPXHOCTH LWIMHJPA, U BEIBOAUTH (POPMYIIbI JUIS
Konyec. 4 BBIUMCIIEHUS] OOKOBOM M MOJHOM MOBEPXHOCTEN

ITonATHE KOHYCA.
[Inomaas noBepxHOCTH
KOHYyca.

VY ced€HHBIN KOHYC.

[WIMH]IPA; PEIlaTh 33a/1a4i Ha BEIYUCIICHUE U JI0-
Ka3aTeJNbCTBO, CBA3AHHBIE C IWIUHAPOM.
OOBACHATD, UTO TAKOE KOHUYECKAs
MOBEPXHOCTH, €€ 00pa3yrolIne, BEpIINHA U OCh,
KAaKO€ TeJI0 Ha3bIBAETCSI KOHYCOM U KaK




HA3bIBAIOTCS €r0 JIEMEHTHI, KaK MOJYyYUTh KOHYC
nyTéM BpalleHUs IPSIMOYTOJILHOTO
TPEYroJbHUKA, N300pakaTh KOHYC M €T0 CEUSHUS
IJIOCKOCTBIO, MPOXOIAIIEH Yepe3 OChb, U
MJIOCKOCTBIO, IEPIECHANKYISAPHON K OCH;
O0OBSICHATH, YTO IPUHUMAETCS 32 IJI0IA/Th
OOKOBO MOBEPXHOCTH KOHYCA, U BEIBOJAUTH
dbopMyIIbI IS BEIYUCIICHHS TUIOIaAe O0KOBOM
Y TIOJTHOM TIOBEPXHOCTEN KOHYCA; OOBSCHATD,
KaKO€ TeJI0 Ha3bIBACTCA YCEUEHHBIM KOHYCOM U
KaK €ro MOJIyYUTh MMyTEM BpaIICHUS
MPSIMOYT'OJIBHOM Tpamneuu, BEIBOAUTH (OPMYITY

Cdepa u map. 7 JUTSL BBIYMCIICHUS TUTOIIA I OOKOBOM
B3aumHoe pacnonoxeHue MOBEPXHOCTU YCEUEHHOTO KOHYCA; pelaTh
cdepbl ¥ MIOCKOCTH. 3a/1a4M Ha BBIYMCIICHUE U JJOKA3aTeNbCTBO,
KacarenbHast minockocTb K CBS3aHHbBIE C KOHYCOM U YC€UEHHBIM KOHYCOM.
cdepe. dopmynupoBaTh ONpeAesieHUus cPephl U 1apa,
[Tmomane chepsr. ux
B3aumHoe pacnonoxeHue LEHTpa, paguyca, TMaMeTpa; UCCIeI0BaTh
cdepbl ¥ IpIMOi. B3alMHOE PACIoyIoKeHHe chepbl U TUIOCKOCTH,
Cdepa, Bnucannas B bopMynupoBaTh onpeesieHne KacaTeIbHON
HHAJIMHIPUYECKYIO IUIOCKOCTH K cdepe, GopMyaupoBaTh 1
MTOBEPXHOCTb. JIOKa3bIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE
Cdepa, BnucanHas B KacaTeJIbHOM MJIOCKOCTH;, 00BICHATE, YTO
KOHHUYECKYIO TOBEPXHOCTb. NpPUHUMAETCA 32 IJIoaab chepbl U Kak OHa BbI-
Ceuenust HIMITMHAPUYECKOM paxkaercs yepe3 paanyc cepsl; HCCIeA0BATh
MTOBEPXHOCTH. B3alMHOE PACIoJIoKeHHE chepbl U MPSAMOii;
CedeHus KOHUYECKOU 0OBSICHATH, Kakas cepa Ha3bIBaeTCS BIMCAHHOU
MTOBEPXHOCTH. B LWJIMHIPUYECKYIO (KOHHYECKYIO) IIOBEPXHOCTh
Kountponsnas padora Ne 1 1 U KaKHle KpUBBIE MOJIY4alOTCs B CEUCHUAX
3auét Ne 1 1 HWIMHAPUYECKON U KOHUYECKOU MOBEPXHOCTEM
pa3IMYHBIMU IJIOCKOCTSAMU; PeIlIaTh 3aa4uu, B
KOTOPBIX GUTYPUPYIOT KOMOMHAITUN
MHOTOTPaHHUKOB U TE€J BPAILICHU
Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPAMMBbI IIPU
M3YYEHUHU MOBEPXHOCTEH U TeJ BpalICHHUSI.
O0BbéMBI TeJT. 17
O0BbéM NpsIMOYT0JILHOTO 2 OOBACHATD, KaK U3MEPSAIOTCA 00BEMBI TE,
napaJjJesjenurnesna. MIPOBO-
[Tonsitre 06bEMa. ISl aHAJIOTHIO ¢ U3MEPEHHUEM ILIOaAed MHOTO-
OO6BEM PSIMOYTOJIBHOTO YTOJIBHUKOB; (JOPMYITHPOBATH OCHOBHBIE
napajuieJenumnesa. CBONCTBa
O0BEémbI NpsIMOi 3 00BEMOB U BBIBOJIUTH C MX IIOMOLIBIO GOPMYITY
NPU3MBbI M IUJIMHAPA. 00BEMa MPSIMOYTOJILHOTO Mapajuiesenunesa.
OO0BEM TIPSIMOIA TPU3MBL. ®opMynupoBaTh U JOKa3bIBaTh TEOPEMBI 00
O0BEM nUIMHIpA. 00BEMeE MpsIMOi TPHU3MBI U 00BEME UIIUH/IPA;
O0BbEMBI HAKJIOHHOM 5 pelaTh 3a/1a4i, CBA3aHHbIE C BBIYMCIEHUEM

NPU3MBbI, IUPAMU-

AbI M KOHYCA.
Brruncienue 00EMOB Tel
C IIOMOLBIO UHTErpaa.

00BEMOB 3TUX TeN.

BbiBoauTh HHTETpANIbHYIO (GOpMYITY JUIst
BBIYHCIICHUS] 00BEMOB TEJI M JOKA3bIBATh C €€
MOMOIIIBIO TEOpEMBI 00 00BEME HAKIIOHHOM
npu3Mbl, 00 00bEMe TpamMuibl, 00 00bEME




O0BEM HaKIIOHHOM
MPU3MBI.
O0BEM nupamMubl.

KOHYCa; BEIBOJAUTH (POPMYJIBI JUIsi BEIYMCIICHUS
00BEMOB yCEeUEHHON TUPAMUJIBI U YCEUEHHOTO
KOHYCa; pellaTh 3a1a4i, CBSI3aHHbIE C BBIYMCIIC-

O0BéM KoHYyCA. 5 HUEM 00BEMOB ITHX TEll.
O0bém mapa u nJIomAagbL DopMyIMpOBATH U JI0Ka3bIBaTh TEOPEMY 00
cepsl. 00BEMeE 11apa U ¢ e€ MOMOILbIO BHIBOJAUTH
O6béM mapa. dopmyny momaau cepsl; BEIBOIUTH HopMyITy
OO0BEMBI 111apOBOTO JUI BBIYMCIIEHUSI 00BEMOB LIAPOBOTO CETMEHTA U
CErMEHTa, 111apOBOI0 IIapOBOTO CEKTOPa; peliaTh 3aJjauu ¢
CJIOSI ¥ IAPOBOTO CEKTOPA. 1 npuMeHeHHeM GopMyll 00BEMOB PA3IUIHBIX TE.
[Tnomans chepsr. 1
KonTtponsnas padora Ne 2
3auér Ne 2
BexTopsl B 6
NPOCTPAHCTBE.
IlonsiTne BexTOpa B 1 ®opMyIHpoBaTh ONpEAETICHUE BEKTOPA, €T0
NPOCTPAHCTBE. JUIN-
[onsiTne BexTOpA. HBI, KOJUTMHEAPHBIX W PABHBIX BEKTOPOB, MPHUBO-
PaBeHCTBO BEKTOPOB. IATH TTPUMEPBI PU3MIECKIX BEKTOPHBIX
Cio:xeHue U BbIYUTAHHE 2 BEJIMYMH.
BEKTOPOB. Y MHOKEHHE
BEKTOpPAa HA YHUCJIO. OOBSCHSTD, KaK BBOJATCS ICHCTBHSI CIIOKESHUS
CrnoxeHne M BEIYUTaHHE BEKTOPOB, BEIYNTAHUS BEKTOPOB U YMHOKEHHSI
BEKTOPOB. BEKTOpa Ha YHUCJI0, KAKUMH CBOMCTBaMH OHH 00-
CyMMa HECKOJIbKUX JaJIal0T, YTO TAKOE MPABUIJIO TPEYTOJIbHUKA,
BEKTOPOB. paBU-
YMHOXKEHHE BEKTOpa Ha JI0 TapajiesIorpaMMa 1 paBUiIo
YHCIIO. MHOTOYT'OJIbHUKA
Komnuianapusie CJIO’KEHUS BEKTOPOB; PELIATh 3ajauil, CBA3aHHBIE
BEKTOPBI. 2 C IeHICTBUSIMU HaJl BEKTOPaMH.
KommuianapHbie BEKTOPbI
[IpaBuno napannenenu-
nena.
PaznoxeHnue BekTopa 1o OOBACHATD, KaKue BEKTOPbl Ha3bIBAIOTCS
TPEM HEKOMITJIAHAPHBIM KOMIUIaHApHBIMU; (OPMYJIUPOBATh U JOKA3bIBATh
BEKTOPaM. YTBEP)KJCHHE O NMPU3HAKEe KOMIUIAHAPHOCTHU TPEX
BEKTOPOB; OOBSACHATH, B YEM COCTOUT IIPABUIIO
3auér Ne 3 1 napaenenunesa caoXkeHus Tpéx HeKoMILIaHap-
HBIX BEKTOPOB; (OPMYJIMPOBAThH U JJOKA3bIBATh
TEOpEMY O PA3JIOKEHHH JTF000ro BEKTOPa MO
TpEM
JTAHHBIM HEKOMILJIAHAPHBIM BEKTOPAM;
IPUMEHSTh
BEKTOPBI ITPH PELICHUU T€OMETPUUYECKHX 3a/1a4.
Meton koopauHAT B 15
NPOCTPaHCTBE.
JABuxeHus.
KoopauHatbl TOUKHM 1 4 OOBACHATH, KaK BBOAUTCS MPSMOYTOJIbHAS

KOOPAMHATHI BEKTOPA.
[IpssmoyronpHas cucreMa
KOOpJMHAT B
IIPOCTPAHCTBE.

CHUCTEMa KOOPJMHAT B POCTPAHCTBE, KaK
OTIPENEIIAIOTCS KOOPANHATBI TOUKH U KaK OHU
Ha3bIBAIOTCS, KAK ONPEIEIIAIOTCS KOOPANHATEI
BEKTOpa; GOPMYJIMPOBAThH M JOKa3bIBATh




KoopauHatsl BekTOpA. YTBEPXKACHUS: O KOOPAMHATAX CYMMBI U
CBsi3b MEXKTY Pa3HOCTH JIBYX BEKTOPOB, O KOOPAWHATAX
KOOpJIMHATAMH BEKTOPOB MIPOM3BE/ICHUS BEKTOPA HA YKCIIO, O CBSI3U MEXKY
Y KOOPJMHATAMHU TOYEK. KOOpJMHATAMH BEKTOPa M KOOPJIMHATAMH €TO
[Ipocretimue 3axa4uu B KOHIIA ¥ Ha4yaJla; BEIBOJIUTH U UCTIOJIH30BATh MPH
KOOpIMHATAaX. penreHnn 3a1a4 GopMyITbl KOOPIMHAT CePEIUHBI
YpaBHernue chepsl. OTpe3Ka, JUTMHBI BEKTOPA U PACCTOSTHUS MEXKTY
JIBYMsI TOYKaMU; BBIBOJIUTEH YpaBHEHHE cHephl
JAHHOTO pajJiyca ¢ IEHTPOM B JaHHOH TOYKE.
CxansipHoe 6 OOBACHATD, KaK OIPENENSIETCA YTOJl MEXAY
Npou3BeieHNEe BEKTOPOB. BEeKTOpamu; (hopMyITHpOBATEH ONPEICICHHIE
YT0J MEXKTy BEKTOPAMH. CKaJISIPHOTO TIPOU3BE/ICHUST BEKTOPOB;
CkansipHO€ MTPOU3BEICHUE (bOopMyITUPOBATh U JOKA3BIBATh YTBEPKIACHUS O
BEKTOPOB. €r0 CBOMCTBAX; OOBICHATH, KAK BEIYUCIUTH YTOJ
Brrurcnenue yrioB Mexy MEXTy IBYMS TIPSIMBIMH, a TAKXKE YroJI MKy
MPSIMBIMH U TUTOCKOCTSIMH. MPSIMOM U TUTOCKOCTBIO, HCIIOJTh3Ys BEIPAKEHUE
YpaBHEHUE MJIOCKOCTH. CKaJISIPHOTO TIPOM3BEICHUSI BEKTOPOB Yepe3 HX
KOOPJIMHATHI; BBIBOIUTH YPABHEHHE IIOCKOCTH,
IIPOXOJAIIEH Yepe3 JaHHYIO TOUKY U
MIEPIICHIUKYISIPHON K JAHHOMY BEKTOPY, H
(bopMyITy pacCTOSIHHS OT TOYKH JIO INIOCKOCTH;
MPUMEHSITh BEKTOPHO-KOOPIUHATHBIH METOJI IPH
pEIICHHH TEOMETPHYCCKUX 3a/1a4.
JBuKeHHS. 3 OOBACHATD, UTO TAKOE OTOOpAKEHHE
LlenTpanpHasi CUMMETpHSI. pOCTpaH-
OceBasi cuMMeETpUSL. CTBa Ha ce0s U B KAKOM CITyyae OHO Ha3bIBaeTCA
3epkaibHasi CHMMETPHSL. JBUKEHHEM MPOCTPAHCTBA; OOBICHATD, UTO
[TapannensHbINA IEPEHOC. TaKoe
[IpeoOpa3zoBanue mogoous. LEHTpajabHasi CAMMETPHS, 0OCEBasi CHMMETPU,
3ep-
KaJbHasi CUMMETPUS U MapajlieIbHbIN IepeHocC,
000CHOBBIBATh YTBEPKJIEHUS O TOM, YTO 3TH OTO-
OpakeHHs MPOCTPAHCTBA Ha ce0sl SBJISIOTCS JBU-
KEHUSMU; OOBICHITH, YTO TAKOE LIEHTPAJILHOE
1no-
nobue (roMoTeTHs) U mpeoOpa3oBaHue MOA00HS,
Kontponsnas padora Ne 3 1 KaK C MOMOIIbI0 TPeoOpazoBaHus M0100Us BBO-
3auét Ne 4 1 TUTCSI TIOHSATUE TOJOO0HBIX QUTYp B
IPOCTPAHCTBE;
MPUMEHSTH JBUKEHHS U TPeoOpa3oBaHUs MO0~
Ousl IpU PElICHUH TeOMETPHUECKUX 3a/1a4.
3akiIounTeIbHOE 12
NOBTOpPEHHE

Y4e0HO — MeTOAMYECKOe U MATePHATBLHO-TEXHHYECKOe o0ecneyeHne.
OcHnatienue mpoiecca 00ydeHus MareMaTuke odbecreunBaeTcs OMOITHOTEUHBIM (POHAOM,

MIEYaTHBIMU TTIOCOOUSIMH, a TaKkKe HHOOPMAMOHHO -KOMMYHHKATUBHBIMH CPEACTBAMH, SKPaHHO-
3BYKOBBIMHU TIOCOOHSME, TEXHUIECKUMH CPEACTBAMH 00Yy4EHUS, y4eOHO-TIPAaKTHYECKUM H
y4eOHO- 1abopaTOpHBIM 000PYIOBAHUEM.
HopmaTuBHbBIE TOKYMEHTBI:

1. TIporpamma s 001e00pa3oBaTENbHBIX KO, THMHA3HM, JTUIIEEB:



Co6opuuk “IIporpammesl it 0011€00pa30BaTENbHBIX KO, TUMHA3UH, JHIieeB: MaremaTuka. 5-
11 kn.”/ Coct. ' M.Ky3nenosa, H.I'. Munatok. — 3-e usf., crepeotun.- M. Jlpoda, 2002; 4-e
3. —2004r
2. CranaapT oCHOBHOTO 0011ero oOpasoBanus o maremaruke. CTaHaapT OCHOBHOTO
obmiero o0pazoBanus Mo mareMatuke //Matematuka B mkose. — 2004r,-Ne4,
3. COopHUK HOPMAaTUBHBIX JOKyMeHTOB. Matemaruka / Coct. D. JI. {aenpos, A. I
ApkaneeB. — M.: [Ipoda, 2004.

Y4eOHO-MeTOoAUYeCKUI KOMILIEKC:

1. Mopakosuu A. I'. Anrebpa u Hauana maremarudeckoro aHanusa. 10 xiiacc. B2 4. Y. 1.
Y4eOHuK 111 001eo0pa3oBaTeNIbHBIX YIPEKICHHH (ITPO(QUIBHBINA YPOBEHB). - M.:
Muemosuna, 2011.

2. Mopakosuu A. I'. Anrebpa u Hadana MmareMaTndeckoro aHanuza. 10 kmace. B 2 4. Y. 2.
3anaqHuK A715 0011e00pa30BaTeIbHBIX YUPEXKIeHUHN (IPOGUIBbHBIN YPOBEHB). - M.:
Muemosuna, 2011.

3. Aranacsu JI.C., Byry3zoB B.®. Kagomues C.b. u ap. ['eomerpust, 10-11. YueOHuK st
0011e00pazoBaTeNbHBIX yupexaeHuit.- M.: [Ipocsemenne, 2010.

4. Mopakosuu A. I'. AnreOpa 1 Hayasia MmaTemaTuyeckoro aHanusa. 11 kmace. B2 4. Y. 1.
Y4eOHuk /1 0011eo0pa3zoBaTeNbHbIX yupexaenuit - M.: Muemo3una, 2011.

5. Mopakosuu A. I'. Anrebpa u Hadana MareMaTudeckoro aHanuza. 11 xmace. B2 4. Y. 2.
3amauyHuK U1 0011e00pa3oBaTenbHbIX yupexaeHul . - M.: MuemosuHa, 2011.

IleyaTHble MOCOOHS:

Tabmuie! o anredpe U HadaiaM MateMaTudeckoro aHanmsa s 10-11 kimaccos.

CHucoK JuTepaTypsl 1Jsl yUUTesI:

1. AnreOpa 1 Havajia aHaJM3a: METOIMYecKoe nocooue st yuurens / A. I'. MopakoBuy. —
M: Muemo3suna, 2012

2. Anrebpa. [Toypounsie mansl o yaueOHuky nop peaakiueii A. H. Koamoroposa 10 kimacc/
coct. T. JI. Adanacwena, JI. A. Tanmnuna-Boarorpan: Yautens, 2010

3. Adanacnena T. JI., Tamununa JI. A. AnreOpa u Hayana ananu3a. 11 kiacc: moypodHbie

manel o yueOHuky A. H. Koamoroposa u np. — Boarorpan: Yautens, 2008.

4, I'eometpus. [Toypounsie mnansl mo yueoHuky JI. C. Atanacsuna, B. @. byrysoga, C. b.
Kanomuera u ap./I". . KoBanea-Bonrorpan: Yuurens,2005

5. I'eometpust. 7-11 kiacchl: pa3BepHYTOE TeMaTUUYECKOE TIaHupoBaHue. bazoBriil 1
npobuabHbIN ypoBeHb. JIunus JI. C. Atanacsina/ aBT.-coct. T. A. Canosa.-Boarorpan:
Yuurens

6. JlunakTuueckue Matepualsl o anredpe u Hayanam aHanusa s 10 kinacca / b. M. HBnes,
C. M, CaaksH, C. U. lBapubdypa.- M.: Ilpocsemenue, 2006

7. Junaktuyeckue wmatepuainbl 1o reometpum s 10 kmacca/ b, I, 3uB-M.:
[Ipoceenienue,2004

8. Jlnnaktuueckue MaTepuabl o anredpe 1 Havanam aHanuza i 10 kiacca/ b. M. VBres,

C. M. CaaksH, C. W. lIBapudypr- M.: IIpocsemmenue, 1994
9. Nzyuenue reomerpun B 10-11 xnaccax/C. M. CaaxksH, B. @. byry3zos- M.:
IIpocsemenue, 2004

10. KoHTponpHO-u3MepuTenpHble MaTepuaibl. Anredpa u Hadana aHanusa: 10 kmace/ A. H.
Pypyxun- M.:BAKO, 2012
11.  TloypouHoe miaHupoBaHHe Mo anredpe 1 Hadyanam aHaiau3a 10 knacc/O. B. Makaposa -M:

Ok3amen, 2007
12. IToypounsie pa3paboTtku no reomerpun 10 knacc B.A. SIpoBenko Mocksa «BAKO» 2006
ron



13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

Paboune nporpaMmel o anredpe U HavaaM MaTteMatuieckoro anammza: 10-11 kmaccel/
cocr. I'. 1. MacnakoBa.- M: BAKO, 2012

COOpHMK HOpPMATUBHBIX JTOKyMeHTOB. Marematuka./ coct. D. [I. Jmempos, A. T.
Apkanbe.-M.: Ilpoda, 2007

CaMmocTosATenbHbIE U KOHTPOJIbHBIE pa0dOThl MO anredpe M Havanam aHanusa anas 10-11
knaccos /A. I1. Epmosa, B.B. I'ono6oponsko - M.: Unekca, 2006

CamocrosiTenpbHbIE U KOHTPOJIbHBIE padoThl 1o reomerpun it 10-11 kmaccos / A. T1.
Epmora, B.B. T'omo6opoasko - M.: Unekca, 2006

CrnpaBounuk yuurens maremaruku./ H. A. Kum -Bonrorpan: Yuurens, 2012.
Temarnueckuit KOHTPOJIB o anredpe u HavasnaMm ananu3za. 10-11 knaceer./JI. O.Jlenuiesa,
H. B. Kuproxuna, M. b. Munmtok- M.:Uuaremnexr-Lientp, 2005

Hynuuneia FO. T1. Anrebpa u Havyana MareMaTuyeckoro ananusa. 11 kmacc.
KonTtponsabie paboTel B HOBoM dopmare.- M.: Unutemnekt-Lentp, 2011.

10.  Komanera I'. U. I'eometpus. 11 xmacc: moypounsie Turanel mo yaeOnuky JI. C.
AtanacsiHa u 1p.- Bonrorpan: Yuurens, 2012

Maxkaposa O. B. [loypounoe rmiianupoBanue 1o anredpe u Hadangam aHanusa: 11 kiacc:
o yueonuky A. H. Konmoroposa u ap.- M.: U3parensctBo «OKk3amen», 2008.

Pypykun A. H., Macneanukosa 1. A., Mumuna T. I'. [Toypounsie pa3paboTku 1o anredpe
" Havayiam aHaiu3a : 11 kimace.-M.:BAKO, 2011.

Pypykun A. H. KontponbHo-u3mepuTenbHble MaTepransl. Anredpa u Havyana aHanu3za: 11
knacc.:- M.:BAKO, 2011

SAposenko B. A.,IToypounsie pazpabotku no reomerpuu: 11 kimacc.-M. BAKO, 2007

Cnucok 1J151 y4ammxcs:

Marematuka. TpeHUpOBOUYHBIE TEMAaTUUECKUE 3a1aHUS TOBBIIEHHO M CIIOKHOCTH C
OTBETaMu I MoAroToBKU K EI'D u k Apyrum ¢opmam BBIITYCKHOTO M BCTYNHUTEIBHOTO
sk3ameHoB / cocT. .M. KoBanesa, T.U. by3ynuna, O.JI. be3pykosa, FO.A. Po3ka —
Bonarorpan: Yuurens, 2005;

I'.B. Hopodees, I'.K. Mypabun, E.A. Cenoa CO0pHUK 3ajaHUi ISl TTIOJATOTOBKHU U
MPOBEJICHUS MUCbMEHHOTO 9K3aMeHa 1o MaTeMaTuke (Kypc A) u anredpe U Havanam
ananm3a (kypc B) 3a kypc cpeaneii mkoussl. 11 k1. M.,JIpoda, 2004;

®.D. JIsicenko Matematuka EI'D —2007, 2008. Y4eOHO-TPEHUPOBOYHBIE TECTHI. —
PocroB-na-Jlony: Jlernos;

®.®D. JIsicenko Tematnueckue tectol. Matematuka EI'D —2007, 2008. — PocroB-Ha-
[Hony: Jlernos;

HNudopmannonnsbie cpeacrea

1. Komnnekius MenuapecypcoB, SJIEKTPOHHbBIE 0a3bl JaHHBIX.

2. DnexkTpoHHBIE 00pa30BaTENbHBIE PECYPCHI:

http://www.edu.ru - ®enepanbubiii mopran Poccuiickoe obpa3zoBaHue
http://www.school.edu.ru - Poccuiickuii 001ieo0pa3oBaTebHbIH MOpTal
www.1september.ru - Bce npuiioxeHus K rasere «1ceHTaops»
http://school-collection.edu.ru — eaunas komnekiys MUPPOBBIX 00PA30BATEIBLHBIX PECYPCOB
http://vschool.km.ru Bupryanbhas mkona Kupumia u Medoaus
http://mat-game.narod.ru/ maremaTuyeckas THMHACTHUKA

http://mathc.chat.ru/ maremaTuyeckuii KanenoCKOI

http://www.kokch.kts.ru/cdo/ TectupoBanue online (5—11-¢ kmaccor)
http://teacyer.fio.ru nemarornveckast Macrepckas, ypoku B IHTepHere
http://www.edu.secna.ru/main/ HoBbIe TEXHOJOTHH B 00pa30BaHUN
http://www.uic.ssu.samara.ru/nauka/ myreBoauTenb «B Mupe HayKu» JUIs IIKOITEHUKOB
http://www.videouroki.net Bugeoypoku npe3eHTauuu K ypokam

http://present.griban.ru npesenraiuu Kk ypokam



http://www.edu.ru/
http://www.school.edu.ru/
http://www.1september.ru/
http://school-collection.edu.ru/
http://vschool.km.ru/
http://mat-game.narod.ru/
http://mathc.chat.ru/
http://www.kokch.kts.ru/cdo/
http://teacyer.fio.ru/
http://www.edu.secna.ru/main/
http://www.uic.ssu.samara.ru/nauka/
http://www.videouroki.net/
http://present.griban.ru/

http://nsportal.ru coraneHas ceth pabOTHUKOB 00pa30BaAHHMS

http://pedsovet.su pa3paboTku ypoKoB, IPE3EHTAIIUH, METOIUUECKIEC MAaTEPHAIIBI
http://www.uchportal.ru pa3paboTku ypokoB, Ipe3eHTallH, METOINYECKUE MaTEPUAIIbI
http://metodisty.ru pa3paboTku ypokoB, pe3eHTalNU, METOANYCSCKHE MaTePHAIIbI
http://www.rustest.ru ¢enepanbHblii IEHTP TECTHPOBAHUS

https://resh.edu.ru poccutickas 3JeKTpOHHAS MIKOJIA

http://www.school.edu.ru poccuiickuii 001e00pa30BaTeIbHBINA TOPTAI

http://ege.edu.ru mopran uHGOPMAIIMOHHOM MOJEPKKK ENMHOr0O rocy1apCTBEHHOT0 YK3aMeHa
https://ege.sdamgia.ru caiitT moaroroBku k sx3ameHam «Caam ['MA: pertry EI'D»
https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika KT B o6pa3oBanuu
http://alexlarin.net caiiT moaroToBKM K 3K3aMeHaM Asekcanzpa Jlapuma

JKPaHHO-3BYKOBbIE OCOOUS
BI/I)IeO(bI/I.HBMBI 06 I/ICTOpI/II/I pa3BI/ITI/IH MaTeMaTI/IKI/I, MATECMATHUYCCKUX MeTOILOB, BHUICO ypOKI/I.
Texnnueckue cpeacTrBa o0yyeHust

1.
2.
3.

KommproTep.
MNHTtepakTuBHAas 10OCKa.
HoytOyku ans obyuarommxcsi.

Y4eOHO-IpakTHUYeCKOe U YUeOHO-/1a00paTOpHOe 000py/i0BaHHE

1.
2.
3.

Jlocka MarHuTHASI.

KoMrmiekT 4epT&KHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3faTOYHBIX ).

KoMITIeKThI TUTAHUMETPUIECKIX U CTEPEOMETPHUECKIX TeN (IEMOHCTPAIIMOHHBIX U Pa3aaTov-
HBIX).


http://nsportal.ru/
http://pedsovet.su/
http://www.uchportal.ru/
http://metodisty.ru/
http://www.rustest.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://ege.edu.ru/
https://ege.sdamgia.ru/
https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika
http://alexlarin.net/

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

IO MATEMATUKE,
10 KUIIACC

Paznien, Tema ypoka

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A (136 YACOB)

IHOBTOPEHUE MATEPHAJIA 7-9 KIIACCOB (4 YACA)

1 YrporuieHue parMoHaIbHBIX BRIPOKCHUN
2 Pemrenne ypaBHEHUI 1 HEPABEHCTB U UX CUCTEM
3 Pemrenne ypaBHEHUI 1 HEPABEHCTB U UX CUCTEM
4 Bxoonaa konmponvnasn paboma
JTENCTBUTEJBHBIE YHCJIA (12 YACOB)

5 | HarypanbHble U 11eble yncia

6 | HarypaibHbie U 1IeTbIe YnCIIa

7 | HarypanbHble U 11eble ynciia

8 | PanmonansHbIe ynciia

9 | UppaunoHanpHbIE YUCIIa

10 | UppanmoHaisHBIC YHCITA

11 | MHOXECTBO IEHCTBUTEIILHBIX YUCEIT

12 | Moaynb IeCTBUTEIHHOTO YHCIIA

13 | Moaynb IeHCTBUTEIHHOTO YHCIIA

14 | Konmponsnasn pavoma Nel «/[eiiccmeumenvuvie uuciar

15 | MeTtoa MateMaTH4eCKOW MHTYKITUN

16 | MeTtoa MaTreMaTH4e€CKOW HHIYKITUN

YUCJIOBBIE ®YHKIIUU (10 YACOB)
17 | Onpenenenue yucnoBoi Gpyakuu. CriocoObl 3aaHUsT YUCITIOBON
byHKIMH
18 | Onpenenenue yucnoBoi Gpyakuuu. CriocoObl 3aaHUsT YUCIOBOK
GbyHKIIII

19 | CgoiicTBa QyHKIIUU

20 | CpoiictBa (hyHKIIHH

21 | CpoiictBa (hyHKIHH

22 | Ilepuoanueckue GyHKIUU

23 | O6patHast pyHKIMA

24 | O6patHast QyHKIMA

25- | Konmponvnas paboma no meme Ne 2 «Hucnoevie pynxyuu»
26

TPUT'OHOMETPUYECKHUE ®YHKIINUH (24 YACA

27 | YucnoBast OKpYXKHOCTb

28 | YucnoBast OKpYXKHOCTb

29 | YucnoBast OKpYKHOCTb Ha KOOPAMHATHOM MIOCKOCTH

30 | Yucnoast OKpYKHOCTb Ha KOOPAMHATHOM MIOCKOCTH




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

32 | Cunyc, KOCHHYC, TAHT€HC U KOTaHT€HC

33 | CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC

34 | TpuronomeTpuueckue PyHKIIMH YUCIOBOTO apryMeHTa

35 | Tpuronomerpuueckue QyHKIIMH YUCIOBOTO apryMEeHTa

36 | Tpuronomerpuueckue GPyHKIHMH YIIOBOTO apryMeHTa

37 | ®ynkums Y = SiN X, y = oS X, UX CBO¥CTBA U rpaduK

38 | ®ynkums Y = SiN X, y = COS X, UX CBO¥CTBA U rpaduK

39 | dyHkuums Y = SiN X, y = COS X, KX CBOWCTBA U rpaduK

40 | Konmponvnas paboma Ne 3 no meme « Tpuzonomempuueckue
GPyHKYUU UUC106020 U Y2106020 AP2yMEHMa)

41 | Mocrpoenue rpaduka Gy y=mf(x)

42 | Mlocrpoenue rpaduka pyukipn y=mf(x)

43 | [loctpoenue rpaduka pyukimn y= f(kx)

44 | Tloctpoenue rpaduka pyukimn y= f(kx)

45 | I'padmik rapMOHUYECKOTO KOJICOaHUS

46 | dyHKIHH y= tg X, y= Clg X, UX CBOWCTBA U TpadrKH

47 | OyHkuM y= tg X, y= ctg X, UX CBOMCTBa U rpaduku

48 | ObpaTHbIE TPUTOHOMETPUUYECKHUE PYHKITIH

49 | ObpaTHbIe TPUTOHOMETPUUYECKHE PYHKITIH

50 | O6paTHBIC TPUTOHOMETPUUYECKHUE (PYHKITIH

TPUT'OHOMETPUYECKHUE YPABHEHMUS (10 YACOB)

51 | IIpocreiime TpPUrOHOMETPUUYECKUE YPaBHEHUS U HEPABEHCTBA

52 | IIpocreiinye TPUrOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA

53 | [Ipocreiinye TPUrOHOMETPUYECKUE YPAaBHEHHS M HEPABEHCTBA

54 | IIpocreiinye TPUrOHOMETPUYECKUE YPABHEHHS M HEPABEHCTBA

55 | MeTtojpl pelieHus: TPUrOHOMETPUYECKUX YpaBHEHUN

56 | MeTojpl pelieHus: TPUrOHOMETPUYECKUX YpaBHEHUN

57 | MeTtojpl pelieHus: TPUrOHOMETPUYECKUX YpaBHEHUN

58 | MeTtojpl pelieHus: TPUrOHOMETPUYECKUX YpaBHEHUN

59- | Konmponwsuasn pavoma Ned no meme « Tpuzonomempuueckue
60 | ypasnenusn»

MPEOBPA3OBAHUE TPUTOHOMETPUYECKHUX BBIPAKEHHUH (21 YACQ)

61 | CuHYyC U KOCMHYC CyMMBI U Pa3HOCTH apTyMEHTOB

62 | CuHYC U KOCHHYC CyMMBI U Pa3HOCTH apryMEHTOB

63 | CuHYC U KOCHHYC CyMMBI U Pa3HOCTH apryMEHTOB

64 | TanreHc cyMMbl M pa3HOCTH apryMEHTOB

65 | TanreHc cyMMbI ¥ pa3HOCTH apryMEHTOB

66 | ®opmyIbl IpUBEACHUS

67 | ®opMmyIbl NpUBEACHUS

68 | ®opmyibl ABOHHOTO aprymenTa. @opMysibl HOHM)KEHUS CTETIEHH




69

@opMyiibl ABOMHOTO aprymeHTa. @opmysbsl IOHWKEHNS CTEIICHU

70 | ®opmyibl ABOHHOTO aprymenTta. @opMysibl HOHMKEHUS CTETICHH

71 | IlpeoOpazoBaHKe CyMMBI TPUTOHOMETPUYECKUX (DYHKIMIL B
MIPOU3BEICHNE

72 | IlpeoOpazoBaHye CyMMBI TPUTOHOMETPUYECKUX (DYHKIMIA B
MIPOU3BEICHNE

73 | IlpeoOpa3zoBaHme CyMMBI TPUTOHOMETPUYECKUX (DYHKIIHIA B
MIPOU3BEICHNE

74 | TlpeoOpa3zoBaHue IPOU3BEACHUS TPUTOHOMETPHUIECKUX (PYHKINH B
CyMMy

75 | IIpeoOpa3zoBanue NPOU3BEACHUS TPUTOHOMETPUUYECKUX QYHKIUI B
CyMMy

76 | IIpeoOpazoBanue Beipakenus ASinx + B cosx k éudy C sin (x+t)

77 | Metopl pelieHus: TPUrOHOMETPUYECKUX YpaBHEHUN

78 | MeTobI penieHnst TPUTOHOMETPUIECKAX YPaBHEHHH

79 | MeTop! penieHnst TPUTOHOMETPUIECKAX YPaBHEHHH

80- | Konmponsnasn paooma Ne 5 no meme «Ilpeoopaszosanue

81 | mpuzonomempuueckux gviparcenuity

KOMIUIEKCHBIE YNCJIA (9 YACOB)

82 | KommiekcHble yncia u apuMeTHIECKUEe OTIEpAIK HaJl HUMH

83 | KommiekcHble uncna u apuMEeTHIECKUE OTIEpAIH HaJl HUMHU

84 | KomruiekcHbIe Ynciia ¥ KOOpIMHATHAS TIJIOCKOCTh

85 | Tpuronomerpuyeckas popma 3amucy KOMIUIEKCHOTO YHCIIa

86 | Tpuronomerpuyeckas Gpopma 3amucy KOMIUIEKCHOTO YHCIIa

87 KomruiekcHble uncia u KBapaTHbIE ypaBHEHUS

88 | Bo3BeneHune KOMIUIEKCHOTO YKCia B CTENEHb. M3BieueHne
KyOH4eCcKOIro KOpHS U3 KOMIUIEKCHOTO Yuclia

89 | Bo3BeneHune KOMIUIEKCHOTO YKCia B CTENEHb. M3BieueHne
KyOH4eCKOro KOpHs U3 KOMIUIEKCHOTO Yuclia

90 | Koumponvnasn paooma Ne6 «Komnnexkcuwvle uucnay

IMPOU3BOJHASA (29 YACOB)

91 | YucnoBble OCae10BaTEIbHOCTH

92 | YucnoBble oCae10BaTeIbHOCTH

93 | IIpenen 4Mca0BOM MOCIEAOBATEILHOCTH

94 | Tlpenen 4McaOBOM MOCIEA0BATEILHOCTH

95 | Ilpenen dpyHkIMH

96 | IIpenen ¢pyHkumMn

97 | Onpenenenue MPOU3BOIHOM

98 | Ompenenenue MPOU3BOAHOM

99 | BeruncneHue mpou3BOIHBIX

100 | Beruncnenune mpoOU3BOTHBIX

101

Brruncienue IMPOU3BOAHBIX




102

HuddepenuupoBanue ciaoxuoi pyaknun. uddepernuporanue
oOpartHoii HyHKINN

103 | Iuddepenuupoanue cnoxuoii pyHkmu. Juddepennupopanue
oOpartHo#i HyHKINUU

104 | YpaBHeHue KacaTeIbHOM K Tpaduky QyHKIUH

105 | YpaBHeHue KacaTeIbHOM K Tpaduky QyHKIUH

106 | YpaBHeHuUe KacaTeIbHOM K Tpaduky QyHKIUH

107- | Koumponsnas paboma Ne 7 no meme «Onpedenienue npou3eo0noi

108 | y ee evruucnenue»

109 | IMpumeHeHHe POU3BOAHOMN JUTS UCCISIOBAHMS (YHKIUI

110 | [MpumeHeHe IPOU3BOAHOM JUTS UCCICIOBAHMS (YHKIUI

111 | [IpumeHeHe POU3BOAHOMN JUTS UCCIACIOBAHMS (YHKIUI

112 | TocTpoenue rpadukoB QyHKIUIT

113 | IMocTpoenue rpadukoB GyHKIHIT

114 | IIpumeHeHHE POU3BOIHON JUIS OTHICKAHHS HAMOOJBIINX U
HaMMEHbBIINX 3HAYCHUI BEJTMYMH

115 | [MpumeHeHHe TPOU3BOIHON /ISl OTBICKAHHS HAMOONBIIINX U
HAMMEHbBIINX 3HAYCHU I BEJTMYMH

116 | [pumeHeHHE POU3BOIHON /ISl OTBICKAHHS HAMOONBIIINX U
HaMMEHBIINX 3HAYCHUI BETMYHH

117 | [IpumeHeHHEe MPOU3BOTHOM SIS OTHICKAHUS HAUOOJIBIIHX |
HaMMEHBIINX 3HAYCHUI BETHYNH

118- | Konmponvnasa paboma Ne 8 no meme «llpumenenue

119 nPOU3600HOI»

KOMBUHATOPUKA U BEPOATHOCTD (7 YACOB

120 | TIpaBuiio ymHoxeHus1. KomOuHaTtopHbie 3aqa4n. [lepectaHOBKH U
(hbakTopuabI

121 | TIpaBuiio ymHoxxenusi. KombunaropHusie 3a1aun. [lepecTaHoBKY 1
(hakTopHaBI

122 | Bb10Op HECKOJIBKHX AJIEMEHTOB. BHHOMUaBbHBIE KO DHUIIUCHTHI

123 | Bb10Op HECKOJIBKHX AJIEMEHTOB. BHHOMUaIbHBIE KO DHUIIUCHTHI

124 | CnyvaiiHbie COOBITHS M UX BEPOSITHOCTD

125 | Cnyuaiinbie COOBITHS M UX BEPOSITHOCTD

126 | Konmponsnas paboma Ne 9 no meme «Kombunamopuka u
6€POAMHOCHIb

OBOBUIAIONIEE TOBTOPEHME (14 YACOB)

127 | JleificTBHTENBHEIE YKCIIA

128 | YucnoBble GyHKIUH

129 | TpuroHomeTprueckue HyHKIIUU

130 | TpuroHomerpuveckue ypaBHEHHs 1 HEPaBEHCTBA

131 | TpuroHomerpudeckue ypaBHEHHs 1 HEPaBEHCTBA

132

TpI/IFOHOMeTpI/I‘{eCKI/IC YpaBHCHUA U HCPABCHCTBA




133

[IpeoOpazoBaHme TPUTOHOMETPHUECKUX BBIPAKCHUN

134 | TIpeoOpa3zoBaHKE TPUTOHOMETPUUYCCKUX BBIPAKCHHIMA
135 | [Ipou3BoHas U €€ IPUMECHEHHE
136 | Hmozosas konmponvnas paboma
TFEOMETPUS (68 YACOB)
HEKOTOPBIE CBEJAEHUSA U3 IVIAHUMETPHMU (12 YACOB)
1 | Yrusl 1 OTpe3KH, CBA3aHHBIC C OKPYKHOCTBIO
2 | Vribl ¥ OTPE3KH, CBSI3aHHBIE C OKPYKHOCTHIO
3 | Vsl ¥ OTpe3KH, CBSI3aHHBIE C OKPYKHOCTBIO
4 | YTIBl U OTPE3KH, CBS3aHHBIE C OKPYKHOCTBIO
5 | Pemenue TpeyroapHUKOB
6 | Pemenue TpeyroJibHUKOB
7 | Pemenue TpeyroibHUKOB
8 | Pemenue TpeyroJibHUKOB
9 | Teopema Menenas u Uersl
10 | Teopema Menenas u UeBbl
11 | Dnnunc, runepOosia 1 mapadosa
12 | Dnnunc, runep6osia u mapadoia
BBEJIEHUE (3 YACA)
13 | [Ipeamet crepeoMeTpuu. AKCHOMBI CTEPEOMETPHH.
14 | HekoTopsie CIEACTBUS U3 AKCUOM
15 | Pemenue 3aga4y Ha IPUMEHEHUE aKCHOM CTEPEOMETPHHU U UX
CIIEICTBUU
MNAPAJVIEJIBHOCTD MPAMBIX U IIVIOCKOCTEH (16 YACOB)
16 | I[lapannenbHble MpsIMBbIE B IPOCTPAHCTBE
17 | IMapamieabHOCTH TPEX MPSIMBIX
18 | ITapannenbHOCTh NPSIMOM M INIOCKOCTH
19 | Pemenue 3amau «llapanienbHOCTh NPSMBIX, PSIMOM U IIIOCKOCTH)
20 | CxpemuBarmmecs npsiMbie
21 | Yruel ¢ COHANPBICHHBIMU CTOPOHAMU. YTOJ MEXY NPSIMBIMH
22 | Pemenue 3aa4 1o Teme «B3anMHOe pacrioyioxKeHue MpsiMbIX B
MIPOCTPAHCTBE. YTOJI MEXAY ABYMSI TPSIMBIMI)
23 | Pemenue 3aa4 o reme «B3anMHOE pacrosioKeHUe MPSIMBIX B
MIPOCTPAHCTBE. YTOJ MEXAY MPSIMBIMU.
Konmponvnas paooma Nel no meme «llapannenvnocmo npamoix,
npamoit u nnockocmuy 20 mun.
24 | IlapannenbHble MIOCKOCTH
25 | CpoiicTBa napajuieabHbIX IIOCKOCTEH
26 | Tetparap
27 | lapannenenunen
28 | 3ajaun Ha MOCTPOEHUE CEUECHUH
29 | Pemenue 3ana4 no treme «IlapamnenbHOCTh MIIOCKOCTEH»
30 | Konmponwvnas paboma Ne2 no meme «Ilapannensnocmep

niaockocmen»




31

3auem Ne 1 no meme «llapannensnocms npamvix u na0CKocmeil)

NEPHEHAMKYJSAPHOCTD NPAMBIX U INIOCKOCTEM (17 YACOB)

32 | IleprieHauKyIsipHBIC TIPSIMBIC B TIpocTpaHcTBe. [lapannensabie
IpsIMbIE, IEPIIEHAUKYISIPHBIE K MIJIOCKOCTH

33 | Ilpu3Hak nepneHuKyISIpHOCTH IPSMOU U TNIOCKOCTH

34 | Teopema 0 MpsIMOH, MEPIEHAUKYIISIPHON K TNIOCKOCTH

35 | Pemenne 3aay Ha NEPHIEHANKYISIPHOCTD MPSIMOM U TUIOCKOCTH

36 | Pemenne 3aay Ha NEPIEHANKYISIPHOCTD MPSIMOH U TUIOCKOCTH

37 | PaccTostHHE OT TOYKH JI0 TUIOCKOCTH. Teopema o Tpéx
MEPIICHANKYIIIpax

38 | Yroa Mex 1y npsiMOi M TIOCKOCTBIO

39 | Pemenwne 3a1au Ha MPUMEHEHHE TEOPEMBI O TPEX MEPIICHANKYIAPaX,
Ha YTOJI MEX]Ty IPSMOH 1 TNIOCKOCTBIO

40 | Pemenue 3a/a4 Ha MPUMEHEHHE TEOPEMBI O TPEX TEPICHIUKYIISAPaAX,
Ha YTOJI MEX]Ty IPSMOH U TNIOCKOCTBIO

41 | Pemenue 3a/1a4 Ha MPAUMEHEHHE TEOPEMBI O TPEX MEPICHIUKYIISIPaX,
Ha YTOJI MEX]Ty IPSMOH 1 TNIOCKOCTBIO

42 | Pemenue 3a1a4 o Teme «lleprieHquKyasp 1 HaKIIOHHBIC. YTOI
MEXKy NPSIMOMN U IIIIOCKOCTBIO»

43 | JIByrpaHHBIH yroi

44 | Ilpu3Hak nepneHIMKyIsIpHOCTH JBYX INIOCKOCTEH

45 | TlpstMmoyroJIbHBIN TapaylIeIeTHIIE]T

46 | Tpéxrpanublii yroys. MHOTOTpaHHBIN yroJ

47 | Konmponvnas paboma Ne3 no meme «Ilepnenouxynapuocmo
NPAMBIX U NJIOCKOCH Ell»

48 | 3auem Ne 2 no meme «llepnenOuKyIapHoCmbd RPAMbBIX U
njaocKkocmei)

MHOI'OI'PAHHUKMH (14 YACOB)

49 | Tlonstne MHOrOTpaHHuKa. [ 'eomeTprdeckoe teno. Teopema Ditnepa

50 | IIpusma. IIpoctpancTBennas teopema Iludaropa

51 | Pemenue 3amau o teme «lIpusmar

52 | Ilupamuna

53 | IlpaBwibHas TUpamMuaa

54 | Pemenne 3ama4 no teme «llupamuga»

55 | Yceuénnas nupammia

56 | CuMMeTpusi B IPOCTPAHCTBE

57 | IloHsTEe MPaBMILHOTO MHOTOTPAHHUKA. DIIEMEHTHl CUMMETPUU
MIPaBUJILHBIX MHOTOTPAHHUKOB

58 | Pemenue 3ana4 no teme «lIpaBuiibHble MHOTOTPAHHUKI

59 | Pemenue 3agau no teme «IIpaBuiibHbIE MHOTOTPAHHUKI

60 | Pemenue 3agay no reMe «MHOTOIpaHHUKID)

61 | Konmponvnas paboma Ned no meme «Muozozpannuku

62 | 3auem Ne 3 no meme «Mnozozpannuxuy

SAK/IIOYUTEJBHOE TIOBTOPEHUE KYPCA TEOMETPUHN 10 KJIACCA
(6 YACOB)

63 | IToBTOpeHue o TeMe «AKCHOMBI CTEPEOMETPHH U MX CIEICTBUS.
[TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN»

64 | IloBTOpeHue o TeMe «AKCHOMBI CTEPEOMETPHUU U UX CIEJICTBHSL.

HapaJ'IJ'IeJ'ILHOCTL IPSAMBIX U ILIOCKOCTE»




65

IToBTOpenue no reMe «lleprneHauKyIIPHOCTD IPSAMBIX U
IIJIOCKOCTEN. MHOTOrpaHHUKW

66 | IToBropenue no Teme «lleprneHaAUKyYIIPHOCT NPSAMBIX U
IIJIOCKOCTEN. MHOTOrpaHHUKW

67 | [loBropenue mo Teme «MHOTOTPaHHHUKI

68 | IToBTOopenne no Teme «MHOTOTPAHHUKIY




