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[NOACHUTEJIBHAA 3AIINCKA

I'1aBHOM 1e/bI0 HIKOJIBHOIO 00pa30BaHMs SBISETCS pa3BUTHE peOEHKAa KaK KOMIIETEHTHOCTHOH JIMYHOCTH IyTE€M BKJIIOUYEHHUS €ro B
pa3NuYHbIC BUIBI [ICHHOCTHOW YEIOBEYECKOH NEesATEIbHOCTH: yueba, Mo3HaHMsI, KOMMYHHKAUS, MPO(ecCHOHANTBHO-TPYA0BOM BBHIOOD, JIMYHOCTHOE
CaMOpa3BUTHE, LIECHHOCTHbIE OPUEHTALMU, TIOUCK CMBbICIIA KU3HEAEATEIbHOCTH. DTHX MO3ULUI 00y4eHHUs] pacCMaTPUBACTCS KaK MPOLECC OBJIAJECHUS
HE TOJIbKO OIPEAEICHHON CyMMOI 3HAHUN M CUCTEMOM COOTBETCTBYIOIIMX YMEHMHM M HAaBBIKOB, HO M KaK IIPOLIECC OBJIAJACHMS KOMIIETEHIMEH. OTO
OIIpEAEINIIO HeJIM 00y4eHus1 ajiredpe U Ha4aJIaM AHAJIHU3A!

e @OopmMupoBaHMe NPEACTABJICHUN O MATEMAaTUKE KaK YHUBEPCAJILHOM SI3bIKE HAYKH, CPEACTBE MOJECIUPOBAHUM SIBJIEHUN U IIPOLIECCOB,
00 HIIesIX ¥ METOJIaX MAaTEeMaTHKH;

e Pa3BuTHEe JIOTHYECKOIO MBIIIJICHUS, POCTPAHCTBEHHOTO BOOOPAXKEHMS, aJITOPUTMHUUECKON KyJIbTYphl, KPUTUYHOCTU MBIIIJIEHUS Ha
YPOBHE, HEOOXOUMOM JUIs Oyayliel npodeccnoHaIbHOM 1eATeIbHOCTH, a TaK XKe MOCIeAYIOIIEro o0y4eH s B BbICLIEH IIKOJIE;

e OpjageHne MaTeMaTHYeCKHUMH 3HAHMSAMM W YMEHHUSIMH, HEOOXOJMMBIMH B ITOBCEJHEBHOM MXHU3HU, Ui M3YUYEHHS IIKOJbHBIX
€CTECTBEHHOHAYYHBIX AUCLUIUINH, /Ul OJTy4eHUs: 00pa3oBaHMs B 001aCTAX, TPEOYIOIIUX yri1yOJIeHHOM MaTeMaTH4eCKOM MOIrOTOBKH;

e Bocnuranme cpencTBaMM MAaT€MaTUKU KYyJIbTYphl JIMYHOCTH, MOHMMAaHMSI 3HAYMMOCTHM MaTE€MaTHKU JUISl HAyYHO-TEXHUYECKOTO
Iporpecca, OTHOLIEHUS K MaTeMaTUKe Kak K 4YacTh OOIIe YeJIOBEYECKOM KyIbTYpbl 4€pe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS
MaTEMaTHKH, BOIIOLUEH MaTeEMaTUYECKUX UACH.

Jannast pabouas mporpaMma 1o anredpe u Maremarudeckomy aHanu3y s 10-11 kmaccoB (Mpo@IIbHBIN YPOBEHB) peain3yeTcsl Ha OCHOBE
CIIEQYIOINX TOKYMEHTOB:

1. ®denepanbHbIil KOMIIOHEHT TOCYIapCTBEHHOTO CTaHIapTa CpelHero (IOJHOro) ooiero oopazoBanus Ha 0a30BOM YpOBHE

2. IlpumepHast mporpaMma cpeAHero (IMOJHOro) oobmero oOpa3oBaHMs [0 MaTeMaTHKe Ha NPOQWIBHOM YpPOBHE, PEKOMEHJIO0BaHHAs
MunucrepcTBoM 00pa3zoBanus 1 Hayku P® / COOpHUK HOpMAaTHBHBIX IOKyMeHTOB. Marematuka / coct. D.J1. /lnenpos, A.I'. ApkaaseB. — 2-¢
u3[. crepeotun. — M.: JIpoga, 2010

3. ABtopckas nporpamma: IIporpammel. Matemaruka. 5 — 6 kiaccel. Anredpa 7 — 9 knaccsl. AnreOpa ¥ Hayajla MaTeMaTHYecKoro aHaiauza. 10 —
11 xmaccsl (mpoduiabHEI ypoBeHb) / aBT.- coct. M.W. 3ybapesa, A.I'. MopakoBud. — 2-e u3f., uctp. u jnor. — M.: MuemosuHa, 2009. — 63 c.

Oowan xapakmepucmuka yuedoHo2o npeomema

B npodunsHoM Kypce copepxanre 00pa3oBaHus, MPEACTaBIEHHOE B OCHOBHOM IIKOJIE, pa3BUBAETCA B CIIEIYIOIIMX HAMpPaBICHUIX:

« CHCTEMaTH3allMsl CBEJCHUN 0 yuciax; popMUpOBaHUE MPEACTABICHUN O PACIIMPEHUH YMCIOBBIX MHOKECTB OT HATYPAIBbHBIX 10 KOMIUIEKCHBIX
KaK crocobe MOCTPOeHUs: HOBOTO MaTeMaTHUYECKOro armapara JUlsl pelleHus 3a/ayd OKPYXKarollero MUpa U BHYTPEHHHUX 3a/1a4 MaTEeMaTHKU;
COBEpPIICHCTBOBAHNE TEXHUKU BBIYHUCIICHUI;

o Ppa3BHUTHE U COBEPIICHCTBOBAHUE TEXHUKH alredpandeckux npeoOpa3oBaHui, pelIeHUs] YPaBHEHH, HEPABEHCTB, CUCTEM;



cUCTEeMaTHU3alus U PaCHIMPeHHE CBEACHHH O (PYHKLHUSAX, COBEPLICHCTBOBAHME IrpaUuecKX YMEHHIi; 3HAKOMCTBO C OCHOBHBIMU HJIESIMH U
METOJaMH MaTeMaTHYeCKOro aHajam3a B 00beMe, IO3BOJSIOIIEM HCCIENOBaTh OJJEMEHTAapHble (YHKIMM W pemars IpocTeiime
reoMeTpruecKue, (hu3nyecKue u Apyrue NpUKIaIHbIEC 3aJa4u;

pacIpeHue CHCTEeMbl CBEIEHHH O CBOMCTBaX IUIOCKUX (Hryp, CHCTEMAaTHYECKOE M3y4YCHHE CBOWCTB IMPOCTPAHCTBEHHBIX TEJ, Pa3BUTHE
MPEJCTABICHUN O TEOMETPHUECKUX U3MEPEHUSIX;

pa3BHUTHE MPECTABICHUH O BEPOITHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B OKPYKAIOIIEM MHUDE;

COBEPILICHCTBOBAHHE MAaTEMAaTUYECKOTO PA3BUTHUSA 10 YPOBHS, MO3BOJIAIONIETO CBOOOJHO MPHUMEHSATh H3y4YCHHbIE (DAKTBI U METOABI IpHU
PELICHUH 3aa4 U3 Pa3IMYHbIX Pa3esioB Kypca, a TaKkKe HCIOIb30BaTh X B HECTAHAAPTHBIX CUTYALUsX;

(bOpMI/IpOBaHI/Ie CIIOCOOHOCTH CTPOUTL U HCCICAOBATH HpOCTCﬁH.IHG MAaTeMaTUYCCKUEC MOACIIM IIPU PCIICHUU NPHUKIIAAHBIX 3a4ad, 3ada4d H3
CMEXXHBIX JIMCIHIUINH, YTITyOJIeHue 3HaHUI 00 0COOCHHOCTSIX MPUMEHEHUSI MaTEMaTHYECKHX METOJIOB K HCCIICOBAHUIO MIPOLIECCOB U SIBICHUN
B IIPUPO/IE€ U OOLIECTBE.

Tpebosanusn K ypoeHio mamemamudecKoil n0020Mo6KuU

B pe3yjibTaTe U3YUCHUA MATCMATUKN HA HpO(i)I/IJ'IBHOM YPOBHC B CTapmeﬁ HIKOJIC YYCHUK HOJIKCH

3HATh:

3HAUEHUE MaTEeMaTUYEeCKOW HAyKH JJI PEUICHMWs 3a/lad, BO3HMKAIOUIMX B TEOPUM U INPAKTUKE; HIMPOTY U OTPAaHMYEHHOCTb IPUMEHEHUS
MaTEeMaTHYECKUX METOJIOB K aHAJIU3y U UCCIIEIOBAHUIO IIPOLIECCOB U SIBJICHUM B IPUPOJE U OOLIECTBE;
3Ha4YeHHE MPAKTUKU U BOIPOCOB, BOZHUKAIOLIUX B CAaMOW MaTeMaTHKe, /Ui (POPMUPOBAHUS U PA3BUTHUSI MaTEMAaTUUECKONW HAYKH;
UJIeN pacIIMPEHUs] YUCIOBBIX MHOXKECTB KaK CIoco0a MOCTPOEHUSI HOBOIO MaTeMAaTUYECKOro ammapara Juis pelieHus MpakTHYeCKUX 3a7ad U
BHYTPEHHUX 3a7]a4 MaTEMaTUKH;
3HaYeHHUE UJIed, METOOB U PE3YyJIbTATOB AIreOpbl U MaTEMATHUECKOI0 aHaJIW3a JUIsl IOCTPOEHUS MOZIeNIeN peallbHbIX MPOLIECCOB U CUTYalUH;
BO3MOKHOCTH T€OMETPUYECKOTO A3bIKA KaK CPEJACTBA ONUCAHUs CBOMCTB pealbHbIX IPEAMETOB U UX B3aUMHOI'O PACIIOIOKEHHUS;
YHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MaTeMaTHYECKHUX PpacCyXACHHHM, MX NPUMEHHUMOCTb B PA3JIMYHBIX OO0JIACTSAX 4YeIOBEYECKOM
JEeATEIbHOCTH;
pasnuuue TpeOOBaHUM, MPENbABISEMBIX K JOKa3aTelbCTBaM B MaTeMaTHKE, €CTECTBEHHBIX, COLUAIbHO-3KOHOMHYECKUX M T'yMaHUTapHBIX
HayKax, Ha IPAKTHKE;
pOJIb aKCHOMAaTHKH B MaTEMaTHKE; BO3MOXKHOCTh TOCTPOEHUSI MATEMaTUYECKUX TEOPUA HA aKCHOMAaTUYECKONW OCHOBE; 3HAYEHHE aKCHOMAaTUKHU
JUIsL APYTUX O0JIacTel 3HAHUS U IS IPAKTUKY;
BEPOATHOCTHBIX XapAKTEP PA3JIMYHBIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKPY’KAIOIIEr0 MUPA.

Yucnosvie u OyK6eHHbIE GbIPAINCEHUSA

YMeTh:

BBIIIOJIHATH apI/I(I)MCTI/I‘-ICCKI/IC HeﬁCTBHH, COoUuCTasd YCTHBIC U IMHUCBMCHHBIC IPUCMbI, NPUMCHCHHUC BbIYUCIINTCIBbHBIX YCTpOﬁCTB; HaxXoauThb
3HAYCHHUA KOPHMA HaTypaﬂLHOﬁ CTCIICHNU, CTCICHW C pPaluOHAJIbHBIM II0Ka3aTejICM, norapmi)Ma, HCIIOJIB3YsS IIPU H€O6X0)II/IMOCTI/I
BBIYHUCIINTCIBHBIC YCTpOf/'ICTBa; MOJIb30BAaThCS OLICHKOM U HpPIKH,Z[KOﬁ IIpU MMPAKTUYCCKUX paCUCTaAX;



o TPUMEHSTH MOHATHUS, CBA3aHHBIC C JEIMMOCTbBIO LENbIX YUCEN, IPU PEIICHUU MaTEMAaTUYECKUX 3a/1a4;
e HAXOJIUTh KOPHU MHOTOYJIEHOB C OJTHOM NIEPEMEHHOM, PACKIIabIBaTh MHOTOWIECHBI HA MHOKUTEIH;
¢ BBINOJHATH JIEUCTBUS C KOMIUIEKCHBIMU YHCJIAMH, MOJb30BAThCSI T€OMETPUUYECKON MHTEPHIpETalueid KOMIIEKCHBIX YHCEN, B MPOCTEUINX
Clly4asix HaXOAUTh KOMIUIEKCHbIE KOPHU YPAaBHEHUH C IeHCTBUTENBHBIMHU KO3 puirenTamu;
« TPOBOJUTH MPEOOPA30BAHUS YMCIOBBIX M OYKBCHHBIX BBIPAKCHHM, BKIIOYAIOIIUX CTEHICHH, PaUKaNbI, JOrapu(Mbl U TPUTOHOMETPHUCCKUE
byHKIHIH.
Hcnoab3oBaTh NpuodpeTeHHbIE 3HAHNS U YMEHHUS B IPAKTHYECKOH 1esiTeJIbHOCTH M NMOBCEIHEBHOM KU3HU IS
+ TPAKTUYECKUX PACUETOB IO GopMmyram, BKIOUas GOPMYJIbl, COJIEpKaIIe CTEICHU, PaIUKaJIbl, Jorapu(Mbl U TPUTOHOMETPUUECKHE (PYHKIIUH,
IPY HEOOXOIMMOCTH UCIIOJIB3Ys CIIPABOYHBIC MAaTEPUAIBI M POCTEHUINTNE BRIYUCIUTEIHHBIC YCTPOHCTRA.
Dyukyuu u cpaguxu
YmMmerb
« ONpeneNsITh 3HaueHue (PYHKIIMH 110 3HAYSHUIO apryMeHTa NP pa3IndHbIX clloco0ax 3a1anus QyHKIUY;
« CTPOUTH IpaUK¥ U3YICHHBIX (DYHKIIMHN, BBIIOIHATH TPEOOpa30BaHus rpaduKoB;
+ ONUCHIBATH IO rpaduKy U 1o popmyIie MoBeJAeHHE U CBOMCTBA (DYHKIIUIA;
« peuIaTh ypaBHEHUs, CHCTEMbI YPaBHCHHI, HEPABCHCTBA, UCIIOJIB3Ysl CBOMCTBA (DYHKIMIA U X TpadUuecKue MpeCTaBICHUS.
Hcnoab30BaTh NpuoOpeTeHHbIE 3HAHNSA U YMEHHS B IPAKTHYECKOH JeSITeJIbHOCTH M NOBCEAHEBHOM KU3HU 15
o OIHUCAHUS W WCCICAOBAHHS C IMOMOIILI0 (YHKIUH pEalbHBIX 3aBUCUMOCTEH, MPEACTABICHUS HX TpapUUeCcKH; WHTEpIpETalnu TpadruKoB
peanbHBIX MPOLIECCOB.
Hauana mamemamuueckozo ananusa
Ymernb
+ HaxOJIUTh CyMMYy OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOI MPOrpeccuy;
+ BBIYHCIATH MPOU3BOJHBIE U MEPBOOOpPA3HBIE dIIEMEHTApHBIX (PYHKIMN, MPUMEHSsI MpaBujia BBIYUCICHUS MPOU3BOAHBIX U MEPBOOOPA3HBIX,
WCIIONB3YS CIIPABOYHBIE MaTEPHUAIIbI;
« HccrenoBaTh GYHKIUU U CTPOUTH UX TpadUKH ¢ TOMOIIBIO IPOU3BOIHOM,;
e pelaTh 3a/1a4u C IPUMEHEHUEM YPaBHEHMsSI KacaTeIbHOU K rpaduKy QyHKIINU;
+ pemaTh 33/1a4M Ha HaXOXJIeHHWE HAaOONBIIEro ¥ HaMMEHBIIIETo 3HaUeHUs (DYHKIIUU Ha OTPE3KeE;
e BBIYUCIATH IUIOLIAb KPUBOJIMHEWHOW TPAICINH.
Hcnoab3oBaTh NpuodpeTeHHbIe 3HAHNSA U YMEHHS B IPAKTHYECKOH 1eSITeJIbHOCTH M NMOBCEAHEBHOM KU3HU JIJIs1
e PpEIIEeHUS TeOMETPUUECKUX, (PU3NIECKUX, IKOHOMHUUECKUX U JPYTUX MPUKIATHBIX 33/1a4, B TOM YMCJE 3a7a4 Ha HanOObIINEe U HAUMCHBIIIHE
3HAUYEHMs C MPUMEHEHHEM anmnapara MaTeMaTUueCKoro aHallu3a.
Ypaenenus u nepasencmea
Ymern
e pemaTrh panuMoHANIbHBIC, TOKa3aTeNbHBICE U JOrapu(MHUUECKUE YpPAaBHEHHUS W HEPABEHCTBA, HPPAIMOHAIBHBIE W TPUTOHOMETPHUUECKHUE
YpaBHEHUS, UX CUCTEMBI;
 JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA;



peuiaTh TEKCTOBBIE 33[1a4d C IIOMOIIBIO COCTaBJICHUs YPAaBHEHUM, U HEPABEHCTB, UHTEPIIPETUPYS PE3YJIBTAT C Y4ETOM OTPAHUYEHUN YCIOBUSA
3a/1a4y;

n300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH MHOYKECTBA PEILICHUH YpaBHEHHUI U HEPABEHCTB C IBYMS [IEPEMEHHBIMH U UX CHCTEM.

HaXO/AUTh NPUOIMKEHHbIE PEILICHHs YPaBHEHHH U UX CHCTEM, UCIOJIb3Yys I'padUuecKuil METO;

pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHHEM Tpa(UuuecKuX MpeaCTaBICHHNA, CBOUCTB (DYHKINH, TPOMU3BOIHOM.

Hcnonb30BaTh NpHOOPeTEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOI 1eATeJIbHOCTH U NMOBCEHEBHOM KU3HM JJIA

IOCTPOCHUA U UCCIICAOBAHUS HpOCTGfIH.IPIX MAaTEMAaTHYCCKHUX MO,Z[GJIGI\/JI.
dnemenmeol KOM6unam0pm<u, cmamucmuKu u meopuu eepwlmnocmeﬁ

YMmerh:

pemars mpocreiie KOMOMHATOPHBIE 33J]a4l METOJIOM Iepedopa, a TaKKe C HMCIOJIb30BaHHEM M3BECTHBIX (opMyll, TpeyronbHuka [lackamns;
BBIUUCIIATH KO3 unments 6mHomMa HeioToHA MO (popMyIie U ¢ UCTIONB30BaHUEM TpeyroibHuKa [lackars;
BBIYHCIIATH, B IPOCTEHIIINX CITy4asiX, BEPOITHOCTH COOBITUH Ha OCHOBE IOJICUETA YNCIIA HCXO/IOB.

Hcnoab3oBaTh npnoﬁpeTeHHme 3HAHUA H YMEHUSA B HpaKTI/I‘leCKOﬁ JesITeJIbHOCTH U NMOBCETHEBHOM KU3HMU IS

aHaIM3a peaJbHBIX YHCIOBBIX JAHHBIX, NPEICTABICHHBIX B BHUJAE AMarpamMM, rpadukoB; mus aHaimu3a HH(OOpMALUU CTaTUCTHYECKOTO
Xapakrepa.

Oouwieyuednvie ymeHus, HABbIKU U CROCOOBL OeamelbHOCImU

B xone u3ydeHus MaTeMaTuKd B NMPO(UIBHOM Kypce cTapuiel LIKOJbl ydyalluecsl MPOJO0JKAIOT OBJIAJCHHE PasHOOOpa3HBIMHM CIIOCOOaMHU
NeSITeIbHOCTH, TPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:

NIPOBE/ICHUS JIOKA3aTeIbHBIX PAaCcCYKICHHUH, JOrMYECKOro OOOCHOBAaHMS BBIBOAOB, MCIOJb30BAHUS PA3NUYHBIX S3bIKOB MaTEMaTHUKU JUIs
MJUTFOCTPALIMK, UHTEPIIPETALIUH, apTyMEHTALIUU U I0KA3aTENbCTBA;

peLIeHUs IUPOKOro Kilacca 3a1ad U3 pas3InyHbIX pa3[eioB Kypca, IOUCKOBOW U TBOPUYECKOHN AEATENbHOCTH IIPU PELICHUH 3a/1a4 ITOBBIIICHHOU
CJIOKHOCTH M HETUIIOBBIX 33]1a4;

IJIAHUPOBAHUSA M OCYILECTBIICHHS AITOPUTMUYECKOU JACATEIBHOCTH: BBIIIOJIHEHUS M CAMOCTOSITEIBHOIO COCTaBICHUS aITOPUTMUYECKUX
MpeNNUCaHuil U MHCTPYKUUI Ha MaTeMaTHYecKOM MaTepuase; HCIOJIb30BAHUS U CaMOCTOSITEIbHOTO COCTaBJIEHUS (OpPMYyJT Ha OCHOBE
0000I1IeHHUS YaCTHBIX CIIy4aeB U Pe3yIbTaTOB SKCIIEPUMEHTA; BBIMOJIHEHHS PACUETOB MPAKTUUYECKOT0 XapaKkTepa;

ITIOCTPOEHHUS U UCCIENOBAHMUS MATEMATHYECKUX MOJENEH JUIsl ONMCAHMS W PEIICHMs NMPUKIAJHBIX 3a/ad, 3a7a4 U3 CMEKHBIX JUCLUIUIMH U
peanbHON KHU3HH; MPOBEPKM U OLIEHKU PE3yJlIbTaTOB CBOEH pPabOThI, COOTHECEHUS MX C IMOCTABJICHHOM 3ajadeld, ¢ JMYHBIM KU3HEHHBIM
OIBITOM;

CaMOCTOSITENIbHOW  pa0OThl C HMCTOYHMKAMU HWHQPOpPMALlMU, aHajau3a, OOOOLIEHHS M CHCTEeMAaTHU3alud TMOJY4YeHHOW MHpOpMaInH,
WHTETPUPOBAHHUS €€ B IMYHBIN OIIBIT;

BO3MOKHOCTH T€OMETPUYECKOTO SA3bIKA KAK CPEJCTBA OIMCAHUS CBOMCTB PEaJIbHBIX IIPEAMETOB U UX B3aMMHOTI'O PACIIOIOKEHHUS.

B nmamHOM Kypce eedywumu memooamu o0oOyuenus npeomemy A@aAOMCA: OOBICHUTEILHO-WUIIOCTPATUBHBIA W PENPOJAYKTHUBHBIM, XOTS
UCMOJIb3YeTCs] M YaCTMYHO-TIOUCKOBBIA. Ha ypokax MCIONB3yIOTCS 2/1emMenmpl c1e0yrouiux mexnoa02uil: TMYHOCTHO OPUEHTHPOBAHHOE 00y4eHHe,
oOyueHue ¢ MPUMEHEHNEM KOMITETEHTHOCTHO-OpUEHTUPOBaHHbIX 3ananuii, UKT.



Cooeprcanue mem yuedbno2o Kypca

Ne
n/n

Tema

Conepxanue

Aﬂreﬁpa H HAYAJAa MATEMAaTHYCCKOI'0 aHaJiu3a

YucnoBele 1
OYKBCHHBIE
BBIPAKEHUS

Henumocts nenbix yucen. [enenue ¢ ocratkoM. Cpasnenus. Perienue 3a1a4 ¢ 1eJI0YUCIICHHBIMUA HEU3BECTHBIMU.

KommiekcHple uucna. ['eomerpuueckass MHTEpIpeTalns KOMIUIEKCHBIX yucen. JleicTBUTEnbHAass WU MHHUMasl 4acTb,
MOJIyJIb U apryMEHT KOMILIEKCHOTO 4ucia. AnreOpanyeckas W TPUTOHOMETpHUYecKash (OPMBI 3allMCH KOMIUICKCHBIX YHCEIL.
ApudmeTnueckue AEUCTBUS HAJl KOMIUIEKCHBIMU YMCIaMHM B pasHbIX (Qopmax 3anmucu. KOMIUIEKCHO COMpsKEHHbIE YHUCIA.
Bo3sBenenue B HaTypalibHYIO cTeneHb (hopmyna Myaspa). OcHOBHAsI TeopeMa aareopel.

MHorouieHsl OT OJTHOM NEePEeMEHHOMN. JleTMMOCTh MHOTOWICHOB. JleneHre MHOTOWIEHOB ¢ OCTaTKOM. PannoHanbHbIe
KOPHH MHOTOWICHOB C IelIbIMU Kod(ddummentamu. Pemenne mensix anreOpandeckux ypapHenmit. Cxema ['opaepa. Teopema
be3y. Hucno xopHeil MHOrowieHa. MHOrouiIeHbl OT JBYX HNEpeMEHHbIX. POpMYIbl COKPALIEHHOTO YMHOXXEHHS JUIsl CTapIInuX
creneHed. bunom HproToHa. MHOTOWIEHBI OT HECKOJIBKUX IMEPEMEHHBIX, CAMMETPUYECKNE MHOTOUJICHBI.

Kopenb crenenu n>1 u ero cBoictBa. CTeNneHb ¢ pallMOHAILHBIM MOKa3aTeeM U ee cBoicTBa. [loHsTHE O cTeneHu ¢
JIEMCTBUTENIbHBIM NTOKa3aresieM. CBOICTBA CTENEHU C ACHCTBUTEIbHBIM IOKA3aTEJIEM.

Jlorapudwm uncna. OcHOBHOE JorapudMuUecKoe TOXIECTBO. Jlorapudm nMpou3BeACHHS, YaCTHOTO, CTETICHHU; TIEPEX0.T K
HOBOMY OCHOBaHHIO. J{eCATUUHBIN U HATypalbHbBIN JOTapu(MBbI, YUCIIO e.

[TpeoOpazoBanus BeIpaKEHUM, BKIIOYAIONIUX apu(PMETHUECKUE ONepalliy, a TaK)Ke Orepaldy BO3BEECHUS B CTEIIEHb U
norapuMUpoOBaHUSI.

Tpuronomerpus

Cunyc, KOCHHYC, TaHI€HC, KOTAHI€HC IPOM3BOJBbHOrO yria. PaaguanHas mepa yria. CuUHYC, KOCHHYC, TaHI€HC H
KOTaHreHc uncia. OCHOBHbIE TPUTOHOMETpUUECKHE ToKAecTBA. Dopmynbl npuBeneHus. CUHYC, KOCUHYC U TaHT€HC CYMMBI U
pasHocTd ABYX yrioB. CuHYC M KOCHHYC ABOWHOro yria. @opMmynsl mnonoBuHHOro yria. IIpeoOpa3oBaHust CyMmbl
TPUTOHOMETPUUYECKUX (YHKIMI B MpoM3BeleHHE M MPOU3BEACHUS B CyMMY. BbIpa)keHHE TPUTOHOMETPUYECKHX (DYHKIUI
yepe3 TaHI'€HC MTOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanusi TPUrOHOMETPUUECKUX BBIPAXKEHUH.

[Ipocreiimme TPUroHOMETPUUYECKNE YPAaBHEHHUS U HEPABEHCTBA.

ApKCUHYC, apKKOCHHYC, apKTaHI'€HC, APKKOTaHT€HC.

OyHKIUU

@Oynkiun.  OOnacTe ompeneneHuss U MHOXecTBO 3HaueHui. ['papuk ¢ynkuuu. [Toctpoenue rpapukoB (QyHKIHIA,
3aJJaHHBIX pa3IUYHbBIMU crocoOamu. CBoiicTBa (PyHKIMI: MOHOTOHHOCTb, YE€THOCTh M HEYETHOCTh, MEPUOJUYHOCTD,
OorpaHu4eHHOCTh. IIpoMexyTku Bo3pacTaHus U YyObIBaHMs, HauOoJblllee M HAaWMEHbIEE 3HAUYEHHUS, TOUYKH DKCTpEeMyMa
(JlokanbHOTO MakcUMyMa M MUHUMYMa). Beimyknocts @ynkuuu. ['padudeckas untepnperanus. [Ipumepsl pyHKIIMOHATBHBIX
3aBHCHUMOCTEH B peabHBIX MPOIeccax U SBICHUSX.

Cnoxnas ¢yHkiusa (kommnosunus (yHknwii). B3aumuo oOpatneie ¢yHknumu. OOnacTe ompeneneHuss U 00JacTh
3HayeHu oopatHoi GpyHkuuu. ['paduk obpatHOi pyHKumu. Haxoxenue GpyHKIMU, OOpaTHON TaHHOM.

CrenenHas (QyHKIUMS C HaTypaJbHBIM IOKa3areneMm, e€ cBoiicTBa M rpaduk. BepTukanbHble W TOPU3OHTAJIbHBIE




n/n

Tema

Conepxanue

acuMIToThl rpadukoB. ['paduku 1poOHO-ITMHEHHBIX HYHKINH.

Tpuronomerpuueckre QYHKIMHM, HX CBOWCTBA M TpauKH, IEPHOIUYHOCTb, OCHOBHOW mepuon. OOparHbe
TPUTOHOMETpHUUYECKHE (DYHKIMH, UX CBOHCTBA U TpaduKH.

[TokazaTenpHas GyHKIMS (SKCTIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuueckas GpyHKIus, e€ cBOHCTBA U rpaduk.

[TpeoOpa3oBanust rpauKOB: MapauICIbHBI MEPEHOC, CUMMETPHS OTHOCHTENBHO OCEH KOOPAMHAT W CHUMMETPHUS
OTHOCHTENILHO Hayajla KOOPIMHAT, CHMMETPHS OTHOCHTENILHO NPSAMOH 1 = x , PACTSIKEHHUE U CKATHE BIOJb OCEH KOOPAUHAT.

Hauana
MAaTEMATHYECKOT'O
agajn3a

[lonstTue o  mpegene  mocnepoBarenbHocTu.  CyllecTBoBaHME — Ipeseida  MOHOTOHHOM — OTpaHHMYEHHOM
noceA0BaTeNbHOCTH. JlTMHA OKPYKHOCTH U IJIOLIA/b Kpyra Kak MIpesenbl mocienoBarenbHocTeld. beckoHeuyHo yObIBaromas
reOMETPHUYECKasl POrpeccrs U ee cymMma. TeopeMsl o npezeax nocienoBarenbHocTel. [lepexon k npenenam B HEPaBEHCTBAX.

[Tonsitue o HenpepbiBHOCTU (HYHKIIUU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIUAX.

[TonsTue o mpenene pyHKUU B Touke. [loBenenne GpyHkmii Ha 66CKOHEYHOCTH. ACHMIITOTEHI.

[TonsiTre o mpousBoaHON (HYHKIUU, (PU3NUECKHI U TE€OMETPUUECKHI CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelbHOU K
rpaduky ynkmun. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, MPOM3BEACHUS M 4YacTHOTO. [IpOM3BOJHBIE OCHOBHBIX AIIEMEHTAPHBIX
byukuii. [IpousBoaHbie cioxkHOM 1 0OpaTHON QyHKUMNA. BTopas mpousBogHas. [IpuMmeHenne npous3BoIHON K HCCIEI0BAHUIO
¢byHKIMI 1 nocTpoeHuto rpapukoB. Mcrnonb3oBaHne MPOU3BOAHBIX MPU PELIEHUH YpPaBHEHUH M HEPABEHCTB, IPU PELICHUU
TEKCTOBBIX, PU3NUECKUX U T€OMETPUUYECKHX 3aj1ay, HaX0K/IEHUH HauOOIBbIINX U HAMMEHBIINX 3HAYCHUH.

[Tnomane xpuBonuHEHOW Tpanenuu. [lonsitne 00 ompenenenHoMm wuHTerpaie. llepBooOpasnas. IlepBooOpasHbie
sneMeHTapHbIX (yHKuui. [IpaBuna Berarciaenus nepsoodpaszueix. @opmyna Hetorona-JleiibHuna.

[IpuMepsl HCHONB30BaHUS IPOU3BOAHOW I HAXOXKJICHHS HAWIYYIIEro peIeHus B NPUKIAAHBIX 3aJadax.
HaxosxneHue ckopocTH AJis mpolecca, 3aaHHoro ¢popmysnoi uimm rpagukom. IIpumMepsl mpuMeHeHUs: HHTerpaia B GU3UKe U
reomeTpun. Bropas npousBojHas u ee GU3NUECKUN CMBICIL.

YpaBHeHus U
HEpPaBEHCTBA

Perienue panmoHanbHbIX, NOKa3aTeIbHbIX, JOrApUPMHUUECKUX YpaBHEHUH 1 HepaBeHCTB. Perienne nuppanvoHaabHbIX U
TPUTOHOMETPUUECKUX YPaBHEHUI U HEPABEHCTB.

OCHOBHBIE TIPUEMBI pEIICHUS CHCTEM YpaBHEHHUIl: IOJCTAaHOBKA, alreOpanveckoe CJIO0XKEHHE, BBEJIEHHE HOBBIX
NEePEeMEHHbIX. PaBHOCUIBHOCTh ypaBHEHUH, HEPaBEHCTB, CUCTEM. PelleHne CUCTeM ypaBHEHHUH C JBYMs HEHU3BECTHBIMU
IPOCTEHIINX TUIIOB. PeleHne cucTeM HEPABEHCTB € OJIHOM MEPEMEHHOM.

Jloka3zaTenbcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpeiHEM apU(PMETHUECKOM U CPETHEM T'€OMETPUUYECKOM JIBYX YHUCE.

Hcnonb3oBaHue CBOWCTB M TpaguKOB (QYHKIUN NpU pELICHUHM YpPaBHEHWA M HEPaBEHCTB. MeTOoJ HWHTEPBAJIOB.
N300paxeHne Ha KOOPAWHATHOW TUIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHHUIl M HEPaBEHCTB C JBYMsI IEPEMEHHBIMH U HX
CUCTEM.

[IpumeHeHne MaTeMaTHYeCKMX METOJOB JJIsi PELICHUsl COJIEP’KaTeNbHBIX 33Jad U3 Pa3IMYHBIX o0nacTedl HayKu H




I‘Di Tema Conepxanue
IpakTUKU. VIHTepnperanus pe3ynbTara, yueT pealbHbIX OTPaHUYECHUH.
Tabnuunoe u rpaduyeckoe MpeacTaBIeHUE JaHHBIX. UMCI0BbIE XapaKTEPUCTUKU PSIIOB ITaHHBIX.
DneMEHTbI [ToouepenHblii MU OJHOBPEMEHHBIM BBIOOP HECKOJBKHX 3JEMEHTOB M3 KOHEYHOro MHOXkecTBa. Dopmynbl yucia
KOMOWHATOPHKHU, | MEPECTAHOBOK, COYETAHWM, pa3MmelleHuid. PemeHne komOWHATOpHBIX 3amad. Dopmyna OmHomMa HeroTona. CBoiicTBa
6 | ctaTucTHKH H OouHomuanbHBIX KodduuuenToB. Tpeyronsuuk [ackans.
TEOpUu OneMeHTapHble M CIOXHbIE COObITHs. PaccMOTpeHue ciay4aeB M BEpOSTHOCTb CyMMbl HECOBMECTHBIX COOBITHI,
BEPOATHOCTEN BEPOSITHOCTH MPOTHBOIOJIOKHOTO COOBITHs. [loHATHE O HE3aBUCUMOCTH COOBITHH. BeposATHOCTh M CTAaTUCTHUYECKAs 4acTOTa
HACTYIUICHUsI COOBITHSI.
7 | IloBropenue [loBTOpEeHMEe Kypca anreOpsl U Hayan MareMaTudeckoro aHanusa 10-11 knaccos.
T'eomempusn
IIpenmer crepeomeTpun. AKCMOMBI cTepeoMeTpun. HeKoTopele ciecTBUS U3 aKCHOM.
5 | Beenenue Heab: chopMupoBarh NpPEICTaBICHUE YYallUXCsl 00 OCHOBHBIX IOHSATUSX M AaKCHOMax CTEPEOMETPUHU, HX
VICII0JIb30BAaHUE NPU PELIEHUH CTaHJAPTHBIX 3a1au.
[TapannenbHOCTb IPSIMBIX, MPSAMOM U IJIOCKOCTH. B3anMHOe pacrnosokeHue npsiMbiX B IPOCTPAHCTBE, YTOJI MEXKIY
aByms ipssmbiMu. [lapannensHocTs mockocteit. TeTpasap u napauienenunent.
6 [TapannenbHOCTb Heab: naTh yyamumMmcs: CUCTEMATUYECKUE CBEICHUS O MApaJIEIbHOCTH MPSAMBIX U TNIOCKOCTEN B IIPOCTPAHCTBE.

MpsAMBIX U ILIOCKOCTEH

[Ipu u3yyeHun mMarepuana TeMbl ClieAyeT oOpaTUTh BHUMaHHME Ha YacTO MCIOJb3YEMbIH METO]] J0Ka3aTeabCTBa OT
MPOTUBHOIO, 3HAKOMBIM YdallUMCSi W3 Kypca IJJaHUMETPUU. YUalluecs 3HAKOMATCA C pa3IU4YHbIMU CIOCOOaMH
n300pa’keHMsI TPOCTPAHCTBEHHBIX (PUTyp HA MIIOCKOCTH.

[lepnieH IUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEN

[lepneHUKyYIAPHOCTD NPSIMOU M INTIOCKOCTH, [IeprieHIuKyIsp M HAKIOHHBIE. YTOJI MEXIY MPSMON U IIIOCKOCTBIO.
JByrpanHsblii yroiu. IlepneHauKyIsspHOCTb IIJIOCKOCTEM.

Heab: 1maTte yyammMmcs CHCTEMATHYECKUE CBEACHHMS O MEPHEHIUKYISPHOCTH MNPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE, BBECTHU MOHATHE YIOJ MEXAY IPSMBIMU U IUIOCKOCTAMM, MEKY INIOCKOCTSMH.

MHororpanHuku

Bepmmnsl, pebpa, rpann MHOTOrpanHuka. Pa3zsepTka. MHororpanssie yribl. Beimykiible MHOrOrpaHHUKH. Teopema
Oiinepa.

[Ipuzma, ee ocHOBaHHsA, OOKOBbIE peOpa, BbBICOTa, OOKOBas MOBEPXHOCTh. [IpsiMas W HakJIOHHAs NpU3Ma.
[TpaBunbHas npusma. [lapamnenenunen. KyoO.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBAsi TOBEPXHOCTh. TpeyroibHas nupamua. [IpaBunpHas
nupaMuia. Y cedeHHasi MupaMuaa.

Cummerpun B KyOe, B mapajuienenumnene, B npusme u nupamujae. [loHsTHe 0 cHUMMeTpUM B NPOCTPAHCTBE
(ueHTpanbHasi, oceBast, 3epKanbHas). [I[puMepbl cCHMMETPUH B OKPY>KalOIIeM MUDE.

Ceuenus Ky0a, IPU3MbI, MUPAMUJBL.




Tema

Conepxanue

[IpencraBieHre 0 MPaBUIBLHBIX MHOTOTPAHHUKAX (TETPadIp, KyO, OKTadAp, JOACKAIP H UKOCAdP).

[ToBTOpEHME

IToBTOpenue, 060061IeHNE U cUCcTeMaTH3alus 3HaHUH, YMEHUH U HaBBIKOB 3a Kypc MatemaTku 10 kiacca.

11 kaacce

Anzebpa u nauana ananuza

[lepBoobpaznas
Y MHTETpa

[lepBooOpasnas. IlepBooOpa3Hbie CTEMEHHOW (YHKIMM € LENbIM IOKazaTeleM (n#—1), CHHyca M KOCHUHYCA.
[Tpocreiimuye npaBuiIa HaX0XXJEHUS IEPBOOOPA3HBIX.

[Tnomans xpuBonuHeiHo# Tpameuuu. Murterpan. ®opmyna Herotona-JleitOnuma. IlpuMenenne wHTErpamza kK
BBIYUCIICHUIO IJI0LIa1ell U 00BEMOB.

esab: 03HAKOMHUTH C UHTETPUPOBAHHEM KaK Olepanueit, o0paTHOi nuddepeHIpOBaHNI0, TIOKA3aTh PUMEHEHHE
MHTETpaJla K PEIICHUIO0 TEOMETPUUYECKUX 3a1a4.

3amada OTpaOOTKM HABHIKOB HAXOXKACHUS IEPBOOOPA3HBIX HE CTABUTCS, YIMPAXKHEHUS CBOIATCA K IMPOCTOMY
OPUMEHEHUIO TaOJIHIl U MPaBUJI HAXOKIEHUS IEpBOOOPA3HBIX.

WHTerpan BBOIUTCS Ha OCHOBE PACCMOTPEHHUS 3a/ladd O IUIOLIAJAM KPUBOJIMHEMHOM Tpameuuud U IMOCTPOCHUS
uHTerpanbHbIX cymMmM. Popmyna HeroTona-JIeiiOHnIIa BBOJUTCSA HA OCHOBE HAIVIAIHBIX [TPEICTABICHUM.

B kauecTBe WLIIOCTpallMy NPUMEHEHUSI UHTErpaja paccCMaTpUBalOTCA TOJBKO 33Ja4l O BBIYHUCICHUM IJIOLIAAEH U
o0beMoB. Cienyer ydecTb, 4To popMynna oObema I1apa BRIBOAUTCS NMPU U3YUYEHUH JaHHOW TEMbl M HCIIOJIb3YETCS 3aTEM B
Kypce reOMeTpUH.

Marepuai, kacaroumiics paboTel HEPEMEHHOM CHUIIBI U HaX0XKJICHUS LIEHTpa Macc, He SBIseTCsS 00s3aTelbHbIM.

[Ipu u3yyeHnn TeMsbl 11€7€CO00pPa3HO MUPOKO NPUMEHATh Ipa)UyeCcCKre WILTOCTPALIUH.

TlokazarenpHas u
norapudmudeckas

byHKIIT

[lonsTHE O CTENEHNU C MPPALIMOHAIBHBIM MOKa3aTeneM. Pelienne nppanoHanbHbIX YPaBHEHUH.

[TokazarenbHas QyHKIUS, ee cBOMCTBA U rpapuk. TokIeCTBEHHbIE TPEOOPa30BaHUsI MOKAa3aTENbHbIX YPaBHEHUH,
HEPABEHCTB U CUCTEM.

Jlorapu¢gm uymcna. OcHOBHblE cBoicTBa yorapudmoB. Jlorapupmuueckass QyHKIMs, €€ CBOWCTBa U TpaduK.
Pemenue norapupmMuueckux ypaBHeHUI U HEPABEHCTB.

[IpousBonHas nokazaTesnbHON QyHKIMH. Ynciao e u HaTypainbHbli orapudm. [IponsBoanas creneHHONW QyHKIUU.

Ieasb: mpuBecTH B cucTeMy U 0000IIUTH CBEJCHHS O CTENEHSX; 03HAKOMUTH C MOKa3aTeIbHOH, JorapudMudeckoi
U CTeneHHOW (YHKIMSIMH M HMX CBOWCTBAMHU; HAyuuTh pEIIaTh HECJOXKHBIE IOKa3aTelbHble, Jorapu@muueckue Hu
VPpaLMOHAJIbHBIE YPABHEHUS, UX CUCTEMBI.

Crnenyer ydecTb, 4TO B Kypce aareOpbl NEBSTHJIETHEH IIKOIBI BOMPOCHI, CBSI3aHHBIE CO CBOMCTBAMHU KOpHEH N-it
CTETIEHU M CBOMCTBAMU CTETIEHEH C pallMoOHATbHBIM IIOKa3aTeIeM, BO3MOXHO, HE pacCMaTPUBAINCh, U3YYEHHE MOTJIO ObITH
OTPAaHUYEHO JCUCTBUSMHU CO CTEIECHSIMH C LEJIbIM NOKa3aTelleM M KBaJpPaTHbIMU KOpPHSAMHU. B 3aBUCMMOCTH OT pealbHON
MOJTrOTOBKHM KJlacca 3Ta TeMa M3y4yaeTcs JIM0O B BUE MOBTOPEHUS, TMOO0 KaK HOBBIN MaTepHal.

Cepbe3Hoe BHHMaHHE CJIEAYeT YICIUTh paboTe C OCHOBHBIMHU JIOTApU(DMHUYECKUMU U TOKa3aTEIbHBIMU




I‘Di Tema Conepxanue
TOXIECTBAMH, KOTOPBIE MCIOJIb3YIOTCS KaK IIPU U3JI0KEHUU TEOPETUYECKUX BOIIPOCOB, TAaK U IIPU PELLIECHUN 3a/1a4.
HccnenoBanue nokasarenbHOH, JorapuMuyeckol U cTeneHHOM (yHKUMH MPOBOAUTCS B COOTBETCTBUU C paHee
BBEZICHHOM cxeMoil. [IpoBoauTcs kpatkuii 0030p CBOWCTB 3TUX (DYHKIMIA B 3aBUCIMOCTH OT 3HAYEHUH ITapaMeTpoB.
PackpbiBaeTcs poib MOKa3aTeNbHOM (QYHKIMM Kak MaTeMaTH4YeCKOM MOJENIH, KOTopas HaXxOIMUT LIMPOKOe
IIPUMEHEHHUE ITPU U3YYECHHUH PA3JINYHBIX [IPOLIECCOB.
Marepuan 06 oOpaTHOM PYHKITUU HE SBIISETCSA 00513aTEIbHBIM.
IIpounsBoaHas [IpousBonnas mokaszarenbHOM QyHKiuu. Yucno e. I[lpomsBoxnas norapudmuueckord ¢yHkuuu. CreneHHas
3 II0Ka3aTeIbHON U ¢bynkuus. [Tonstue o quddepeHranbHbIX ypaBHEHUSAX.
J0rapupMUUECcKOn Henb: HayunTh HAXOAUTDH IIPOU3BOJIHBIE [TOKA3ATENBHON U JIOTapU(PMUUECKON (QYyHKIUI
byHKIUH

T'eomempusn

Koopaunats! u

JlexkapToBbl KOOpJIMHATHl B IpocTpaHcTBe. DopMysa pacCTOSIHUS MEXKIY ABYMsl TOUKaMH. YpaBHEHUs chepbl U
10cKocTH. PopMysia paccTOSIHUA OT TOYKHU A0 IUVIOCKOCTH.

Bekropel. Monyib BekTopa. PaBeHCTBO BekTOpOB. Cll0jK€HHE BEKTOPOB M YMHOKEHHME BEKTOpa Ha 4MCIO. YTOI
Mexny BekTtopamu. Koopaunatel Bekropa. CkansipHoe mpousBeneHUe BeKTOpoB. KoiumHeapHble BeKTOpBI. Paznoxkenue
BEKTOpa II0 JBYM HEKOJUIMHEAapHbIM BekTopaMm. KomiuianapHsele BeKTOphl. Pa3nokeHHe 0 TpeM HEKOMIUIAHAPHBIM

4 BeKTOpbI BekTopaMm. KoopanHaThl TOUKM U KOOPAMHATHI BeKTOpa. CKaIsipHOE IPOU3BEIEHUE BEKTOPOB.
Heab: chopmupoBaTh yMEHMsSI NPUMEHSATh KOOPJAWHATHBIA M BEKTOPHBIM METOJbl K pEIIEHUIO 3ajad Ha
HaXOXIACHUC NJIMH OTPE3KOB M YIJIOB MCXKAY MIPAMBIMU U BEKTOPAMU B ITPOCTPAHCTBE.
B xone n3ydeHuHs TeMbl 11e1eco00pa3HO HCIOIb30BATh AHAJOTHIO MEXJY paccMaTpUBAaeMbIMU MOHSATHSAMU Ha
IUIOCKOCTH M B TPOCTPAHCTBE. DTO MOMOXKET yJamuMcst Oonee rIyOOKO M OCO3HAHHO YCBOWUTH M3y4aeMbIil MaTepHal,
YSICHUTB COZIEP’)KaHUE U MECTO BEKTOPHOI'O ¥ KOOPJIMHATHOTO METOJIOB B Kypce Ir€OMETpHUH.
Hunuuap v koHyc. YceueHHbI KoHyc. OCHOBaHHeE, BbICOTAa, OOKOBas MOBEPXHOCTh, OOpa3yrollas, pa3BepTKa.
OceBble CeUeHNUS U CEUCHHUS, MapajlIeIbHbIE OCHOBAHUIO.
5 Tena u noBepxHOCTH Hlap u cepa, ux ceueHus, kKacaTeabHast IIIOCKOCTh K cdepe.
BpallleHUs OO6beMsbl Ten U mIomaau ux nosepxuocteit. [lonstue 06 oobeme Tena. OTHOIIEHHE 00BEMOB MOJOOHBIX TET.
dopmyiel 00beMa Kyba, MPSIMOYTOIbHOTO NapaieNenunena, Npu3Mpl, TWIMHApA. PopMyIibl 00beMa MUPaMUIbI 1
KoHyca. POpMyIIBI TITONTA M TOBEPXHOCTEH MIMHAPA U KoHyca. @opMyrisl o0beMa mapa 1 IIonam chepsl.
O6wem mpsiMOyroJbHOTrO mapaienenunena, OobemM MmpsMoil mpu3mbl U HWIMHApPA. OObeM HAKIOHHOW MPU3MBI,
nUpaMuIbl 1 KoHyca. O0beM mapa ¥ 1Iomaas chepsl.
6 | O6bembl TEN Hesab: NpoIOKUTh CUCTEMAaTHYECKOE M3y4eHHEe MHOTOIPDAaHHHKOB M TeJl BpAIlleHUs B XOJ€ PeUIeHHs 3ajad Ha

BBIUHMCIIEHUE X 00BEMOB.
B kypce crepeomerpuu moHsATHE 00BEMa BBOJUTCS MO AHAIOTHHM C TMOHSATHEM IUIOMIANM IUIOCKUX GUTYp U




Tema Conepxanue
n/n Aep
(bOpMYyIUPYIOTCS OCHOBHBIE CBOWCTBA 00BEMOB
7 | IloBTOpeHue [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHWM, YMEHUH U HABBIKOB 3a Kypc MaTteMaTuku 10-11 kimaccoB.
Konmponw yposus ooyuennocmu
Ne .
/i Jara Tema KOHTPOJILHOI PaboOTHI Bua xontpos
10 kaacce
Bxoonasa konmponvuas paboma Nel . .
1 | 2 uenens Bxoonoti admunucmpamueénsiii KOohmpo.o
«llosmopenue kypca aneebpol 7 — 9 knaccoey
Konmponvnas paboma Ne2 .
2 | 4wuenens . Texywuu konmponw
«/[eticmeumenvuvie uuciay
Koumponvnas paboma Ne3 .
3 | 7wuenens Texywuu konmponw
«Hucnosvie ghynkyuuy
Konumponvuas paboma Ne4 .
4 | 11 nenens Texywuu konmponw
«Tpuconomempuueckue gynkyuu»
Konmponvnas paboma Nes .
5 | 13 mepens P p Texywuii koHmponb
«llocmpoenue epaghuxosy
Tlpomesicymounwiii aOMuHUCMPAMUBHDLL
5 | 15 wenens | Illpomescymounas aomunucmpamusnas Konmponvnas paboma No6 P Y P
KOHMPO.b
Konumponvnasa paboma Ne7 .
6 | 16 Henens . Texywuti KOHMpPOb
« Pewenue mpuzoHomempuieckux ypagHeHuiLy
7 | 18 nenenst | Konmponvnasa paboma Ne8 « Tpuconomempuueckue 8ublpasxcenusty Texywuii KOHMpPO.b
Koumponvnasa paboma Ne9 «Illpeobpazosanue mpuconomempuieckux .
8 | 21 mepens P aap peoop P P Texywuu koHmpo
BbIPANCEHULLY
9 | 23 wenens | Konmponvuas paboma Nel() «lIpeden dhynxyuuy Texywuii KOHMpPoOb
Koumponvnasa paboma Nel .
10 | 25 Henens P p Texywuti kKoHmponb
«Bwiuucnenue npousgo0nsixy
Koumponvnasa paboma Nel?2 .
11 | 28 Henens P p y Texywuti kKoHmponb
«IIpumenenue npou3800HOUY
12 | 30 venens | Koumponvnas paboma Nel3 Texywuu KOHMpOb




«Komnnexchvle wuciay

Konmponvnas paboma Nel4

13 | 32 nenens Texywuii KOHMpob
A «Kombunamopuka u 6eposamHocmb» Y P
14 | 34 venens | Umoeosas aomunucmpamusnas koumpoavhas paboma Nel5 (2 uaca) HUmozcoswiii koHmponb
11 kaace
Bxoonas xonmponvnas paboma Nel «Iloemopenue Kypca aneebpol u Hauan . .
1 | 2 Henens Bxoonoti admunucmpamuénwiii KOohmpo.o
Mamemamuyeckozo ananuza 10 knaccay
2 | 4wuenens Konmpoaonas pagoma Ne2 Texywuii KOHmMpoOb
«Mmnocounenwvl» Y P
Konmponvnas paboma Ne3 .
3 | 8mHemens Texywuii KOoHmpob
«Cmenenu u KOpHU»
Konmponvnas paboma Ne4 .
4 | 10 nepens Texywuu konmponw
«CmenenHvle pyHKyUU»
Koumponvuas paboma Ne5 .
5 | 14 venens Texywuu konmponw
«lloxazamenvnasn gpynkyusay
Tlpomesicymounniii aOMunUCmMpamusHbll
6 | 16 Henens | [Ipomedcymounas aOMuHUCMPamuHas KORmMpoabHas paboma Neb P Y P
KOHMPOJb
Koumponvnas paboma Ne7 .
7 | 18 Henens Texywuu konmponw
«Jloeapugpmuueckan hynxyusy
Konmponvnas paboma No§ .
8 | 20 memens P P Texywuii koHmponb
«llepsoobpasnas u unmezpany
Konmponvnas paboma No9 .
9 | 26 Henens P p Texywuti kKOHmpobL
«Vpasnenus u nepasencmear
Konmponvnas paboma Nel( .
10 | 29 menens P p N Texywuii KOoHmpob
«Cucmemvl ypagHeHUll U HEPABEHCNE»
11 | 33 menens | Umoeosasn admunucmpamusnas konmpoavnas paboma Nell (2 uaca) Hmoeoswiti konmpons

Kpurepun u HOpMbI OLICHKH 3HAHUI, YMEHHH M HABBIKOB 00YYAKOIIUXCH 110 ajredpe U Ha4Yaj1aM aHAJIN3a

1. OuneHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OTBeT OLIEHUBAETCSI OTMETKOM «5», eCIu:
paboTa BBITIOTHEHA TIOJTHOCTHIO;

B JIOTUYECKHUX PACCYKJECHUSIX U 000CHOBAHUH PEIICHHS HET MPOOETIOB U OMHO0K;




¢ B pCHICHUU HCT MATCMATHYCCKUX OIINOOK (BOSMO)KHa OaHa HCTOYHOCTb, OITMCKA, KOTOpas HC ABJIACTCA CICACTBUCM HC3HAHUWA UIINU
HETMOHUMAaHUs y4eOHOTo MaTepHana).
OtMmeTtka «4» CTaBUTCA B CIETYIOMINX CITydasx:
e paboTa BBHINOJHEHA MOJHOCTHIO, HO 0OOCHOBAHMS IIIATOB PELICHUS HEJTOCTATOYHBI (€CIIM yMEHNE 0OOCHOBBIBATh PACCYKACHUS HE SBISIIOCH
CTeIUATbHBIM 00BEKTOM IPOBEPKH);
® JIONYIICHBI OJ{HA OIMIMOKA WM €CTh JBa — TPU HEA0UETA B BHIKIIAJIKAX, PUCYHKAX, YepTeXax WK rpadukax (eciu 3TH BUIBI paboT He SBISIINCH
CTeUUAIbHBIM 00BEKTOM MPOBEPKN).
Otmerka «3» cTaBUTCS, €CIN:
e JomyuieHo Oosiee 0AHOM OmMOKM Uil 0oJiee IBYX — TPEX HEJ0UETOB B BHIKJIAKAX, YepPTekKax MU rpadukax, Ho oOyJaromuics odnagaer
00s3aTeNIbHBIMU YMEHUSIMHU 110 IPOBEPSIEMON TEME.
OTMeTKa «2» CTaBUTCS, €CIIU:
e JIOMYIICHBI CYIICCTBCHHBIC OMTUOKH, MIOKA3aBIIIKe, YTO 00yJaroNuiics He 001a1aeT 00s3aTeIbHBIMA YMEHUSMH 110 TAHHOW TEME B TTOJTHON
mepe.
VY4uTesb MOXKET NOBBICUTh OTMETKY 32 OPUTMHAIBHBIA OTBET Ha BONPOC WM OPUTMHAIIBHOE PEIIEHUE 3a/1a41, KOTOPbIE CBUAETENILCTBYIOT O BBICOKOM
MaTeMaTU4eCKOM Pa3BUTHH 00Y4YaIOIIErocs; 3a pelieHne 06oee CI0KHOHN 3a/1aud UM OTBET Ha 00JIee CIIOXKHBIN BOIIPOC, IPEATI0KEHHBIC
00y4aroIeMycsi IOMOJHUTEIFHO TTOCIIE BBIMOJIHEHUS UM KaKUX-JIM00 IPYrux 3aaHui.
2. OneHka yCTHBIX OTBETOB.
OTBeT OlLIeHUBAETCS OTMETKON «5), €CIIM YUEHUK:
® TIOJIHO PACKpPBUI CO/IEPKAHNE MaTepHaja B 00beMe, IPelyCMOTPEHHOM ITPOrPaMMOil U yIeOHUKOM;
®  H3JIOXWI MaT€puall IPaMOTHBIM SA3BIKOM, TOYHO HUCIIOJIB3YA MATEMATUYCCKYIO TCPMUHOJIOTHIO U CUMBOJIMKY, B OHpGI{CJ’ICHHOfI JIOTUYECKOM
HIOCJIEI0BATENbHOCTH;
® [IPAaBUJIHHO BBIOJHWI PUCYHKH, YEPTEXHU, TPaQUKH, COMYTCTBYIOIIUE OTBETY;
e [I0Ka3aJl yMEHHE WITIOCTPUPOBATh TEOPUIO0 KOHKPETHBIMU ITPUMEPAMU, IPUMEHSATh €€ B HOBOM CUTYaI[MH ITPH BHIMOJIHEHUH TPAKTUYECKOTO
3aJIaHHs;
® [IPOAEMOHCTPUPOBAJ 3HAHUE TEOPUU paHEe U3YUEHHBIX COMYTCTBYIOIUX TEM, CPOPMHUPOBAHHOCTb M YCTOMUMBOCTB MCIIOJIb3YEMbIX MIPU
OTBETE YMEHMI U HABHIKOB;
® OTBEYAJI CAMOCTOSATENHHO, 0€3 HaBOAIINX BOIIPOCOB YUUTEIIS,
® BO3MOXHBI OJHA — IB€ HCTOYHOCTHU ITPU OCBCHICHUEC BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPBIC YUCHUK JICTKO UCIIPABUII ITOCJIC
3aMCUYaHUA YUUTCIIA.
OTBeT OlLIEHUBAETCS OTMETKON «4», €CITH YI0BJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO IPU ATOM UMEET OJIMH U3 HEJJOCTAaTKOB:
B U3JI0)KCHUU JIOMYIIEHBI HEOObIITHE TPOOETIBl, He MCKAa3UBIIIEe MATEMAaTHUECKOE COJIepKaHNE OTBETA,
e JIONYULICHbI OIUH — J[Ba HEJ0YETa MPH OCBEIIEHNH OCHOBHOI'O COJIEpKAHUs OTBETA, UCIIPABJICHHBIE TIOCIIE 3aMEYaHUs YUUTEIIS;
e JIONYHIEHbI OMKOKA UK OoJiee BYX HEJOYETOB IPH OCBELICHUH BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAJKaX, JIETKO HCIIPABICHHbIE ITOCIE
3aMeYaHus YUUTeIs.



OTMeTKa «3» CTaBUTCS B CICAYIOIIUX CIy4asxX:
® HEMOJIHO PacKpbITO COZEp KaHUE MaTepuaia (CoaepKaHue N3JI0KEHO pparMEeHTapHO, HE BCEr/ia MOCJIe0BaTeNIbHO), HO I0Ka3aHo oliee

IIOHUMaHHE BOIIPpOCa U IMMPOACMOHCTPHUPOBAHBI YMCHHS, JOCTATOYHBIC JJIs1 YCBOCHUS ITPOrpaMMHOI'0 MaTe€puaa,
¢ HMMCIIHMCH 3aTPYAHCHUA W JOIMYIICHBI OIIMOKH B OIpCaACICHUN MaTeMaTH4YeCKOM TCPMUHOJIOTUH, YCPTECIKAX, BbIKIJIAJIKAX, UCIIPABJICHHLIC

IMOCJIC HCCKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA,
® YYCHHK HC CIIpaBHJICA C IPUMCHCHHUEM TCOPUHA B HOBOM CUTyalllH IIPU BBIIIOJHCHHUHU IIPAKTHYCCKOI'O 3aJaHNs1, HO BBIIIOJHUII 3alaHNA

00513aTENILHOTO YPOBHSA CI0KHOCTHU IO JAHHOU TEME;
® [IpU JOCTATOYHOM 3HAHUM TEOPETUYECKOI0 MaTepHasa BbIsBIEHA HEJOCTAaTOUYHAs CPOPMHUPOBAHHOCTh OCHOBHBIX YMEHHMH U HABBIKOB.
OTMmeTKa «2) CTaBUTCA B CIEAYIOIIUX CIyYasX:
® HE PACKpPbITO OCHOBHOE COZEpkKaHUe yueOHOro MaTepuaa;
e 0oOHapy)KeHO HE3HAHHE YYCHUKOM OOJIbIIeH WM Hanbosee BaXKHOM yacT yueOHOro MaTepHaa;
® JIONMYyNICHBI OMMOKU B ONPEACTICHUN IOHATHH, IPU MCIIOJIb30BAaHINH MAaTEMaTHIYECKOW TEPMUHOJIOTHH, B PUCYHKAX, YePTEKax UM rpadukax, B
BBIKJIAJIKaX, KOTOPHIE HE UCIIPABJICHBI ITOCIIE HECKOJIBKUX HABOIAIUX BOIPOCOB YUUTEIS.

Dopmbl KOHmMPONA

Dopmvl nPOMEHCYMOUHOU U UMO2060i ammecmayuu: IIpoMexyToyHas aTTecTalMsi MPOBOAUTCS B (GOopMe MaTeMaTHYECKUX JUKTAHTOB,
KOHTPOJIbHBIX U CAMOCTOSITENIbHBIX PaloT.

meKywjuil: CaMoCTOsITeNIbHAs paboTa, IpoBepoyHas paboTa, MaTeMaTUUECKUN JUKTAHT, TECT, OIPOC;

memamuyeckull: 3a4eT, KOHTPOJIbHAs paboTa.

Konmpons ypoens 3suanuii
CucremMa KOHTPOJUPYIOUIMX MaTepHalIOB, MO3BOJIIONIMX OIEHUTHh ypOBeHb U KauecTBO 3YH oOydaromuxcss Ha BXOAHOM, TEKYIIEM H
UTOTOBOM 3Talax U3y4yeHus MpeaAMeTa BKII0YaeT B ce0s COOPHUKU TECTOBBIX U TEKCTOBBIX 3a/laHUM



Ka.rlem)apno-m emamudyecKoe nianuposanue

10 knacc (npogpunvnewiir)

A Obopyooeanue ons Jama
- Kon-60 | Ocnoenvie mepmunul demoHcmpayuil u Ilpumeuan
ypoKa Tema pazoena, ypoka 3HaHuA, yMEeHUs U HABLIKU npoeeoeHus
yacoe U NOHAMUS npakmuueckux ue
n/n (naan)
pabom
1 2 3 4 5 6 7 8
1 |IloBropenue matepuana 7-9 1 [Ipe3enTanus
KJIACCOB.
2 |IloBropenue matepuana 7-9 1 [Ipesenranus
KJIACCOB.
3 |IloBTOpenue matepuana 7-9 1 [Ipesenranus
KJIACCOB.
I'nasa 1. lelicTBUTE/IbHBIE 12
yucia.
4 |§1. HarypanbHble U 11eNbIe 1 |HarypanbHbie u 3HaTh ONpEEICHNE HATYpPaIbHBIX U Y4eOHUK.
yucla. 1IeTIbIC YnCIa. LETTBIX YUCET.
YMmers Haxoaut HOK 1 HO/J uncen.
5 |§1. HarypanbHblie u 1ienbie 1 HOK u HO/{ uucen. 1 A YuebHUK,
YMeTh NpUMEHSITh PU3HAKU .
yucna. pa3naToYHbIN
JIETMMOCTH, PaCKJIaJbIBaTh COCTABHOE
Marepual.
YHUCJIO HA TPOCTHIE MHOKUTEIIH.
6 |[§1. HarypanbHble u nesbie 1  |IIpuzHaku
YHcla. JIETTUMOCTH.
7 | §2. PauoHanbHbIE YnCIa. 1 |PanumoHanbHBIC 3HaTh ONpeeIeHNE PallMOHATBHBIX Y4eOHUK, ClaiIb.
quca. quces.
YMeTb 3anuchIBaTh PallMOHAIEHOE
YHUCIIO B BUJIE IECITUYHON KOHEYHOM
1100 OECKOHEUHOH MepuoInYecKoi
TpooH.
8 | §3. UppanmonanbHpie Ynca. 1 HppaunonanbHbie 3HaTh ONpeeIICHIE UPPAITHOHAIBHBIX | YUYEOHUK.




qucija.

YHUCCII.
VYMmeTs pa6OTaTB C JaHHBIMH YHCJIaMH.

9 |§3. UppaunoHanbHbIe YnCIa. 1 Y4eOHuK,
pa3aaTOYHbIMI
Marepua.
10 |§4.MuoxecTBO 1 JleicTBUTEIbHBIC 3HaTh CBOMCTBA YHCIIOBBIX HEPABCHCTB, | Y YCOHHK, CITAMIbI.
JIEHCTBUTEIbHBIX YHCEI. 4uca, CBOMCTBA 0003HAaYCHHUE TTPOMEKYTKOB.
YHUCIIOBBIX YMeTh ynTaTh HEPABEHCTBA, PEIIATh
HEPaBEHCTB. HEPaBEHCTBA.
11 |§5. Moaynb AeiCTBUTEIHLHOTO 1 [TonsiTue Mmonyis. YMeTh NPUMEHSTH OIpPEICIICHUE
qyucia. MOJIYJISI IIPU TIOCTPOSHUU TPaPUKOB,
o coJiepKalluX 3HaK MOAYJIs, peliaTh o
12 |§5. Moaynb AeCTBHTEIHLHOTO 1 ACp7KallL Ay, p Y4eOHHUK, CIanbl.
ypaBHEHUS U HEPABEHCTBA.
quca.
13 | Koumponvnaa paboma Nel 1 YmeTs 060011aTh 1 KoHTtponbHO-
«/leticmeumenvHble yucaay CUCTeMAaTHU3UPOBATh 3HAHUS U YMEHHS | U3MEPUTEIbHBII
10 TEME. muddepeHIpoBaHH
BIl MaTEpHAIL
14 | §6. MeTon maTeMaTHIeCKOU 1 3HaATh U yMETh MPUMEHSTH METO/T [Ipe3enTanus,
WHAYKIINU. MaTeMaTH4YeCKON MHAYKIIUU. y4eOHUK.
15 |§6. MeTon maTeMaTH4eCcKOU 1 3HaATh U yMETh MPUMEHSTH METO/T [Ipe3enTanus,
UHAYKIINU. MaTeMaTH4YeCKON MHAYKIIUH. y4eOHUK.
I'nasa II. YucnoBbie 10
pynxuun.
16 |§7. Onpenenenve 4ucIOBON 1 OyHKIMS, apryMeHT, |3HATh MOHATHE (PYHKIIUU U IPYTHE Y4eOHMK, CITaiIbl.
dbyaknun. CriocoOsI ee obnacTe onpeneneHus | (QyHKIIMOHATbHBIE TEPMUHOJIOTHH.
3a/laHusl. ¢GbyHKIMH, 00J1aCTh YMers!
3HaYeHUN QYHKIHUH, |- IPAaBUIBHO YIOTPEOIATh
rpaduk QyHKIHU. (YHKIIMOHATBHYIO TEPMUHOJIOTHIO,
. TTOHUMATh €€ B TeKCTE, B PEUH YUUTEISI
17 |§7. OnpeneneHue 4ucIoBOi 1 - B P ¥ > | YueOHMK,
B (hopMynHupoBKe 3a71a4; .
¢ynkuuu. CiocoOsl ee pa3aaTouHbII




3aJaHusl.

- HaXOJWTh 3HAUCHUS (PYHKITHA,
3a/IaHHBIX (OPMYIION, TAOJIHUIICH,
rpadMKOM U pemaTh 0OpaTHYIO

Marepual, caanmsl.

18 8. CBoiicTBa KIIMH. 1 Hymu @ynkiuu, Y4eOHUK, CITal bl
y 3aﬂaqy. ] )
MIPOMEXYTKH ’ pa3naToYHbIN
- BBITMOJIHATH IPpeo0pa3oBaHus
3HAKOIIOCTOSIHCTBA, i MaTepuail.
BO3pacTaolas u rpaduxos;
19 |§8. CpoiicTBa QyHKIHH. 1 GLIIDBaIOHlaSI - HCCIeIoBaTh QYHKITUIO HA Yu4eOHuK,
é} - MOHOTOHHOCTh, Ha OTPAaHHUYEHHOCTb, Ha | IEMOHCTpALUs] HA
YHIIUH YETHOCTH; JI0CKe, pa3gaTOYHbIN
Orpann4eHHOCTh
yHKIIH - HaXOJIUTh HauOoOIbIIIee U MaTepual.
o ‘ HauMEHbBIIICE 3HAYCHUS KIIUH;
20 |[88. CaoiicTBa GbyHKIUY. 1 YetHocTh PyHKINH, ysermm; VYueOHUK,
- CTPOUTH NepUOANYECKUe QYHKIUU.
Hap[60)]],mee, HWJUIFOCTPAlMU Ha
HauMEHBIIICe JIOCKE.
21 [§9. [lepuoanueckue GyHKIUU. 1 SHa"CHUC. Y4eOHuK,
pa3aaTOYHbIMA
MaTepua.
22 |810. ObparHast GHyHKIHS. 1 OOpatHas ¢pyHKIMA. |3HATH ONpenereHre 00paTHOU VY4eOHUK.
GbyHKIUH.
YMeTh HaxoIuTh OOpaTH KITHEO -
23 |8 3. O6parHas GHyHKIIHS. 1 PaTHyIo dyHKI VY4eOHUK, Caiibl.
U CTPOUTH ee TpaduK.
24-25 | Konmpoavnas paboma Ne2 2 YmeTs 060011aTh U KonTponbHo-
«Hucnoevie hynkyuuy. CUCTeMAaTHU3UPOBATh 3HAHUS U YMEHHS | U3MEPUTEIbHBII
110 TEME. muddepeHpoBaHH
BIl MaTEpHAIL
I'nasa 111 24
Tpuronomerpuyeckue
pynxuun.
26 [§11. YucoBast OKpYKHOCTb. 1 Uucnoast 3HaTh OMpeeIeHNE YUCTOBOM VYyebHUK,

OKPYKHOCTb, IJIMHA

OKPYKHOCTH €€ JTyTH.

OKPYKHOCTH, JJIMHBI OKPY’KHOCTH €€
JyTH.

JEMOHCTpALIUS Ha
TIOCKEe, CIaMIbL.




27

§11. Yucnosast OKpyKHOCTb.

Cnannpl,
WJUTFOCTPAIMK HA
JIOCKE.

28 |§12. YucnoBas OKpYKHOCTh 3HaTh BUJ YMCIOBOW OKPYKHOCTH B Paznarounsrit
Ha KOOPJAMHATHOM MJIOCKOCTH. JIEKapTOBOH cucTeMe KOOPAMHAT. MaTepua, ciaalbl.
YMeTh HaX0AUTh abcUcCy U OpIUHATHI o
29 [§12. YucnoBasi OKpYy>KHOCTh 5 ey 1 opa PaznaTounsrit
. TOYEK Ha OKPY>KHOCTH.
Ha KOOPJAMHATHOM MJIOCKOCTH. MaTepua.
30 |813. CuHyc ¥ KOCUHYC. CuHyc, KOCUHYC. 3HaTh onpe/eieHne CHHYCa U KOCHHYCca | Y UeOHHK, CIaiiIbl.
YHCIIOBOTO apryMeHTa, CBONCTBA
CHUHYCa U KOCHHYCA. o
31 |813. Cunyc ¥ KOCHHYC. CuHyC U KOCHHYC. Y Y . PaznaTounsrit
YMeTh pemath npocTenInme
MaTepua.
TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEpaBEHCTBA.
32 |813. TaHreHC U KOTAHTEHC. TanreHc, KOTaHTeHC. |3HATh ONpeIeNieHne TaHTeH ca U WNnnroctpanus na
KOTaHT€HCa YHCIIOBOTO apTyMEHTa. JOCKe, pa3aaTOYHbIN
MaTepual.

33 |§14. TpuroHomeTrpuyeckue Tpuronomerpuuecku |3HaTh onpeieneHue VY4eOHuUK,
(YHKIINY 9UCIIOBOTO e QyHKIIMHN TPUTOHOMETPUUYECKHUX (PYHKIIUH pa3aaTouHBIN
apryMeHTa. YHCIIOBOTO YHCIIOBOTO apr'yMEHTa, COOTHOLIEHUsI | MaTepuall, CJaiibl.

apryMeHTa. MEXTY 3TUMH (QYHKITUSIMHU.

34 |§14. TpuroHoMeTpUYIECKUE Paznarounsrit
(YHKLIUU YHCIOBOTO Mmarepual.
apryMeHra.

35 |§15. Tpuronomerpudeckue Panuan. 3HATh ONpEEIICHUE paguaHa. VY4eOHUK,
(GYHKIINU YTIIOBOTO YMeTh MpOU3BOIUTH MEPEXO]] OT pa3aaTouHBIN
apryMeHra. TpagyCHOM MepHI K paJIMaHHON U MaTepua.

Ha000pOT.
36 |§16. Oynkms y = Sin X, ee 3HaTh CBOMCTBA (PYHKIMH Y=SINX. VY4eOHUK, Calpbl.

CBOIicTBa U rpaduk.

YMeTh cTpouTh rpa@uk GyHKIUH Y =




37 |§16. Odynkuus y = sin X, ee sin X. Y4eOHMUK,
CBOiicTBa U rpaduk. pa3aToO4HbIN
Marepual, caanmsl.
38 |§16. dyHkmus y = COS X, ee 3HaTh CBOMCTBA (YHKIIMH Y=COSX. YueOHUK,
CBOWCTBA U TpaduK. YMeTb cTpouTh rpaduk QYHKIUN Y = | pa3aaTOuHBII
COS X. MaTepual, ciaaiabl
39 | Konmponvnas paboma Ne3 YmeTs 060011aTh U KonTponbHo-
«Tpuzonomempuueckue CHCTEMaTU3HPOBATh 3HAHUS U YMEHHS | U3MEPUTEIIbHBIN
dynkuyuuy. 10 TEMe. muddepeHIUpoBaHH
bl MaTepuall.
40 |[§17. loctpoenue rpadpuka Wmets HaBBIKH B TOCTpoeHUU Tpaduka | Craiasl,
bynkim y=mf(X). byukun y=mf(x) n y=Ff(Rx), [IPE3EHTALHS.
UCTIONB3Ys TpapuK kuuu  Y=f(X).
41 |§17. Iloctpoenue rpadpuka ya rpaduic gy y=f(x) [IpesenTanus,
bynxin y=mf(X). YUCOHUK.
42 |§18. [Tocrpoenue rpaduka Crnaiipl,
byukimn y= f(RX). MIPE3CHTAIHS.
43 |§18. [Tocrpoenue rpaduka Cnaiinpl,
Gynkuun y=Ff(RX). Npe3eHTaIHs.
44 |819. I'paduk rapMOHHYECKOTO 3HaTh U yMETh YUTATh IpauK Cnaiinpl,
KoJIeOaHusl. rapMOHUYECKOT0 KoJeOaHMs. IIpe3eHTaLHs.
45 |§20. Oynkuu y =tgx,y = 3HaTh cBOMCTBA QYHKIMM Y =tg X, Y = | YueOHUK,
Ctg X, X CBOMCTBA U rpaduKH. ctg X. pa3aaTouHbII
VIMeTh HaBBIKH CXEMaTHUECKU MaTepual.
46 |§20. Dymxn y =tg X, y = n300paxkaTh rpaduKu ATUX QYHKIIHIA; N —
. HaxoauTh D(Y) u E(Y), mpomMexxyTku .
ctg X, X cBOMCTBA U TpadUKH. pa3aaTouHBIN
BO3pacTaHMs U yOBIBaHUS,
Mmatepual.

3HAKOTIOCTOSIHCTBA, HYJIH (PYHKIINH,

BBIIIOJIHATH npeo6pa30BaHmI Tpa(bI/IKOB.




47 |§21. ObpatHbIe 1 ApKKOCHUHYC. 3HaTh ONpEEICHUE aPKKOCUHYCA. Y4eOHHUK, CTalbl.
TPUTOHOMETPUYCCKHE YMeTh pemiaTh ypaBHeHHE BHjIa COSt=a.

GyHKITHIH. NmMeTh HaBBIKU TIO PEIICHUIO

48 |§21. O6parHbIe 1 ApKcHHYC. yPaBHEHHH BUJla COSt=3, sint=a, a PasmaTrounsrit
TPUTOHOMETPUYECKHUE TAIOKE LIPU PCILICHII Marepual.
F— TPUIrOHOMETPUYECKUX HEPABEHCTB

cost>a, cost<a, sint>a, sint<a. 3Harthb

49 |§21. O6parHbIe 1 ApKTaHTeHC, onpeie/ieHHe apKTaHIeHca 1 VueOHUK, craanbl,
TPUTOHOMCTPUYCCKUC APKKOTAHI'CHC. apKKOTaHI'€HCa, Q)OpM}’JIBI pemeHHﬁ pa3I[aTO‘-IHLII71
GyHKIUH. ypaBHeHUs BUaa tgX=a, ctgx=a. marepual.

Taasa IV, 10
Tpuronomerpuieckue
YPaBHEHUA

50 [§22. Ipocteitmue 1 3HATh METO/IbI PEIICHUS VY4ueOHUK, claanIbl,
TPUTOHOMETPUUCCKHE TPUTOHOMETPUUYECKUX YPABHEHMIA: pa3naTovYHbIN
YpaBHEHUS U HEPaBEHCTBA. BBE/ICHHE HOBOW IMEPEMEHHOM, Marepual.

51 [§22. IlpocTeitmue 1 PAsIIOACIHC Ha MHOMUTEH, Y4eOHuK,
TPUTOHOMETPUYECKHE OMHOPOJHAIC TPUTOHOMCTPHHCCKHIE JIEMOHCTpALIUS Ha
ypaBHEHUS U HEPABEHCTBA. YPABHCHIA. JTIOCKE.

YMeTh permaTrh TPUrOoHOMETPUUYECKHE

52 |§22. Ilpocreiimme 1 ypaBHEHHUs PA3IMYHBIMK criocoOamu. | Y YEOHUK,
TPUTOHOMETPUYECKHUE J€MOHCTpAIHs Ha
YpaBHEHUS U HEPaBEHCTBA. JTOCKE,

pa3aaTOYHbIN
Marepual.

53 [§22. IpocTeitmme 1 Y4eOHuK,
TPUTOHOMETPUYECKHUE JI€MOHCTpAIHs Ha
YpaBHEHUS U HEPaBEHCTBA. JTIOCKE, pa3aaTOYHBIN

MaTepua.

54  |§23. MeTtons! penieHus 1 YMeTh pemarth TPUTOHOMETPUYECKHE | YUeOHUK,

TPUTOHOMETPUYECKUX
YpaBHEHUM.

YpaBHCHHS pa3JIMdYHbIMUA cIoco0aMu.

ACMOHCTpalursa Ha
JOCKCE.




95 [§23. MeToasl peuieHus 1 VYMeTb pemarb TPUroHOMETpUdYeckue | Y4eOHUK,
TPUTOHOMETPHUECKUX ypaBHEHHUS Pa3IMYHBIMU CIIOCOOAMH. | IEMOHCTpAIUs Ha
YpaBHEHUH. JOCKE.

56 |§23. MeToub! pemeHus 1 YMeTh peraTh TPUrOHOMETpUUYECKHEe | YUCOHMK,
TPUTOHOMETPHUYECKHUX ypaBHEHHS PA3JIMYHBIMH CIIOCO0AMH. | IEMOHCTpalus Ha
ypaBHEHUH. JIOCKe.

57 |§23. MeTob! pemieHus 1 YMeTh peraTh TPUrOHOMETpUUYECKHEe | YUCOHMK,
TPUTOHOMETPHUYECKHUX ypaBHEHHS PA3JIMYHBIMH CLIOCO0AMH. | IEMOHCTpalus Ha
yYpaBHEHUH. JIOCKe.

58-59 | Konmponvnasn paboma Ned 2 YMers 006001aTh 1 KontposbHo-
no meme CUCTeMAaTHU3HPOBATh 3HAHUS U YMEHHS | U3MEPUTEIbHBII
«Tpuzonomempuueckue 10 TEME. i depeHIrpoBaHH
YPasHeHus». BIif MaTepuai.
I'nasa V. Ilpeodpa3zoBanne 21
TPUTOHOMETPUYECKUX
BbIPAKEHUI.

60 |824. CuHyC U KOCHHYC CyMMBI 1 CuHyc CyMMBI, 3HaTh GOPMYIIBI AJi BEIUUCTICHUS VY4eOHuK, crnaipl,

U Pa3HOCTH apr'yMEHTOB. KOCHHYC CYyMMBI. CHHYCa CYMMBI U Pa3HOCTH, KOCHUHYCa | pa3aTOYHBbIHI
Cunyc pa3HOCTH, CYMMBI ¥ pa3HOCTH. MaTepual.
KOCHHYC Pa3HOCTH. | YMETb IPUMEHSATh UX, BBITOJIHSAS
61 | §24. Cunyc 1 KOCHHYC 1 yep p ’ VY4eOHUK,
TPUTOHOMETPHUUYECKHE MTpeoOpa3oBaHusl. .
CYMMBI ¥ pa3HOCTH pa3aaTouHBIN
apryMeHTOB. MaTepua.

62 |[§24. Cunyc ¥ KOCHHYC CYMMBI 1 YyeOHUK, cnaiibl,

U pa3HOCTH apryMEHTOB. pa3naToYHbIN
MaTepual.

63 |[§25. TaHreHC CyMMBI U 1 TaHreHc cyMmslI 1 3HaTh (hOPMYJIBI TAHTEHCA CYMMBI U VYuebHuK, crnaiapl
Pa3HOCTH apryMEHTOB. pa3HOCTH. Pa3HOCTH apryMEHTOB.

YMeTh IPUMEHSATh UX Ha TIPAKTHKE.

64 |[§25. TaHreHC CYMMBI U 1 p p VY4eOHuK,
Pa3HOCTH apryMEHTOB. pa3naToYHBIN

Marepuan




65 |§26. ®opmynbl NpUBEIACHHUS. ®opMyiibl YMeTb npuMeHsTh (PopMyIIbI Nnmoctpanus Ha
IIPUBEJICHHUS. IIPUBEJICHHUS. J0CKe, YUeOHUK,
66 |§26. DopMynbl IpUBEICHHUS. YMeTb npuMeHsITh (PopMyIIbI VY4eOHUK,
IIPUBEJICHHUS. pa3aaTouHbIN
MaTepuail.

67 |§27. Dopmyibl IBOMHOTO ®dopmyJibl CUHYCA, 3HaTh (GOPMYIIBI IBOMHOTO apryMeHTa, |Y4eOHHK,
aprymenTa. ®@opmMyiisl KOCHHYCA U TaHTeHCa |(OpMyIIbl HOHUKEHUS CTETICHH. JIEMOHCTpaLus Ha
HOHUKEHUS CTEIICHH. JIBOMHOTO yTJIa. VYMeTb ux UCnosab30BaTh B JIOCKE,

TPUTOHOMETPHUYECKUX pa3aaTouHbIN
peoOpa3oBaHUSAX. marepuall.

68 |[§27. ®opmynbl ABOWHOTO Dopmyisl VY4ebHUK,
apryMeHTa. MTOHMKCHUS CTETICHH. pa3aaTouHbII

MaTepual, ciaanbl

69 |[§27. ®opmyIbl ABOWHOTO Y4eOHUK, CITalIbI,
aprymenTa. ®opmyiisl pa3aaTouHbIN
NOHWKCHUS CTETICHH. MaTepuall.

70 |§28. IlpeobpazoBaHue cyMm 3HaTh GOPMYIIBI 10 TPe0Opa3oBaHNI0 | YUeOHHUK, ClIaiiibl,
TPUTOHOMETPHUYECKUX CYMM TPUTOHOMETPUYECKUX (PYHKIHIA B | pa3IaTOYHBIHI
(GyHKUUI B IPOU3BEICHHSL. MIPOU3BECHUS. Mmarepuai.

YMeTh uX UCIOJIb30BaThH B
71 |§28. IlpeobpazoBaHue cyMMm VY4eOHUK,
TPUTOHOMETPUUYECKUX
TPUTOHOMETPHUYECKUX JIEMOHCTpanus Ha
. peoOpa3OBaHUSX. .
(GyHKUUH B TPOU3BEICHHSL. JI0CKE, pa3aTOuHbIN
MaTepual.

72 | §28. IIpeobpa3zoBaHue Cymm VY4eOHHUK, CIalbl,
TPUTOHOMETPHUYECKUX pa3aaTouHBIN
(GyHKLIUH B TPOU3BEICHHS. Mmatepual.

73 |829. IIpeobpa3oBanue 3HaTh GOPMYIIHI 110 TPEOOpa3OBaHMI0 | YUEOHHK, CITalIHl,
IPOU3BEACHUS MIPOU3BECHUS TPUTOHOMETPUUECKUX | yuyeOHHUKa,
TPUTOHOMETPHUYECKUX GyHKINH B CyMMY. pa3aaTouHBIN
GyHKLIUH B cCyMMY. YMeTb uxX UCHOJIb30BaATh B Mmatepual.




74 829. IIpeoOpa3oBanme TPUTOHOMETPUUECKUX VY4eOHHUK, Canbl,
IPOU3BEICHUS peoOpa3OBaHUSAX. pa3naToyHbIN
TPUTOHOMETPUYECKHIX MaTepuail.
GYHKIHHA B CYMMY.

75 |830. [Ipeobpa3oBanue 3HaTh GOPMYIIHI 110 TPeOOpazoBaHMI0 | YUEOHHK, CTalIbl,
BeIpaXKeHHUs ASiNx + B COSx Kk MIPOU3BEICHUS TPUTOHOMETPUUYECKUX | yueOHUKa,
eudy C sin (x+t). bYHKIHIA. pa3IaToO4HBIN

MaTepua.

76 |831. Mero/pl perieHus YMeTh pemath TPUTOHOMETPUYECKHE | YUEOHHK, CIaiabl,
TPUTOHOMETPHUYECKUX ypaBHEHHS. yueOHHUKa,
ypaBHEHUH (MPOJIOIKEHUE). pa3naToYHbIN

MaTepuall.

77 |831. Meropl perieHus YMeTh pemiath TPUTOHOMETPUYECKHE | YUEOHHK, CIaiabl,
TPUTOHOMETPHUYECKUX ypaBHEHHS. yueOHHUKa,
ypaBHEHUH (MPOJIOIKEHUE). pa3naToYHbIN

MaTepuall.

78 |831. Meronpl pemeHus VYMeTs pemarb TpUroHoMeTpudeckue | Y4eOHMK, CIaibl,
TPUTOHOMETPHUYECKUX ypaBHEHWUS. yueOHHUKa,
ypaBHEHMH (IPOJIOIDKEHUE). pa3naToYHbIN

MaTepual.
79-80 | Konmponavnasn paboma Ne5 Ymers 00600maTh u KonTtpomnsHo-
no meme "Illpeoopazoeanue CHCTEMaTU3UPOBATh 3HAHUS U YMEHHS | U3MEPUTENIbHBIN
mMpuU2oHOMempu4ecKux 0 TEMe. g depeHIpoBaHH
6BIPANCCHUIL), BIl MaTEpHAIL
I'masa VI. Kommuiekcusble
YyucJa.

81 |§32. KoMIuieKkCHBIE YKCia U KommiekcHple uncna |3HaTh omnpeereHne KOMIJIEKCHOTO V4eOHUK, claanbl,
apudMeTHUeCKue oneparu qucra. pa3naToYHbIN
HaJ] HUMH. YMeTh BBINIOJTHATH ACHUCTBHS C Marepuail.

KOMIUIEKCHBIMHU YHCIIaMHU o
82 |§32. KoMmIiekcHbIe Ynciia u ’ VYueOHuK, craiijsl,

apudMeTHUECKUE oneparu

I10JIB30BaThHCA FCOMCTpH‘-ICCKOﬁ

pa3aaTOYHbIN




HaJ HUMH.

HHTEPIIpEeTAlluel KOMIIJIEKCHBIX
YHCEN, B MPOCTEUIINX CIIydastx
HaXOJUTb KOMIUIEKCHBIE KOPHU

MaTepual.

83 | §33. KommiekcHbIe yucia u 1 . . VY4eOHHUK, Canbl,
YpPaBHEHUH C JICHCTBUTEILHBIMHU N
KOOpJIWHATHAS TUIOCKOCTb. pa3aaTouHbIN
K03 punreHTaMu.
MaTepuail.

84 |§34. Tpuronomerpuueckas 1 Y4eOHUK, CTaiIbl,
¢dopma 3armcu KOMIUIEKCHOTO pa3aaToYHBIN
qrca. MaTepual.

85 |§34. Tpuronomerpuyeckas 1 Y4eOHUK, CanIbl,
¢dopma 3armucu KOMIUIEKCHOTO pa3naToOYHBIN
quca. MaTepuall.

86 |§35. KommiekcHble yucia u 1 VY4eOHHUK, CTanbl,
KBaJ[paTHbIC YPABHCHUSI. pa3aaTouHbIN

MaTepual.

87 |§36. Bo3Benenue 1 Y4eOHuk
KOMIUIEKCHOTO YHCIIa B
cTeneHb. M3BneueHue
KyOMUY€eCKOro KOpHs U3
KOMIUIEKCHOTO YHCIIA.

88 |§36. Bozeenenue 1 Y4eOHUK, CanIbl,
KOMIUIEKCHOTO YHCIIa B pa3naToOYHBIN
ctenenb. M3BneueHue MaTepua.
KyOMUY€eCKOro KOpHs U3
KOMIUIEKCHOTO YHCIIA.

89 |Koumponvnasn paboma Ne6 1 YMeTh 0000111aTh 1 KontposbsHo-
«Komnnexcuwle yucnay. CUCTeMAaTHU3UPOBATh 3HAHUS M YMEHHS | U3MEPUTEIbHBIN

10 TEME. nuddepeHnpoBaHH
BIl MaTEpHAIL
I'nasa VII. IIpousBoanas. 29




90 |§37. Yucnossie Yucnosas 3HaTh ONpeeIeHne YHUCIOBON VYueOHuK, crnaisl,
MOCIIE0BATEIHHOCTH U UX MOCJIEZI0BATEIBHOCTD | IOCIIE0BATEILHOCTH, CBOWCTBA pa3naToyHbIN
ceoctia. [Ipenen YHUCIJIOBBIX IIOCIIE0BATEIBHOCTEN Marepuail.
MOCIIEI0BATEIHbHOCTH.

91 |§37. Yucnossie VYueOHuK, craisl,
MOCIIE0BATEIHLHOCTH U HX pa3naToYHbIN
CBOMCTBA MaTepuall.

92 |§38. Ilpenen uucnoBoi Cymma 3HaTh GOpMyILy CyMMBbI OECKOHEYHOH | YUeOHHMK, CIaiIbl,
MOCIIEI0BATEIbHOCTH reOMEeTPHUECKOM TreOMETPUUYECKOM MPOTPECCUHU. pa3naToYHbIN

MPOTPECCUU YMeTb NPUMEHSTH €€ MPU PEIICHUN Marepual.
N 3aJaHuM.
93 |[§38. IIpenen yncnoBoii 8 Y4eOHuK,
MOCJIEI0BATEILHOCTH pa3iaToOYHbIN
MaTepua.
94 [§39. llpenen byHKIUM. [Ipenen Gyukuu Ha |3HATH TEOPEMBI O MPEEIax YyebHuk,
0OECKOHEYHOCTH MOCIIeI0BATEILHOCTH. pa3naToYHbIN
OyHKIHS YMeTb BBIYUCIATH IPEAEIbl (PYHKIIUU B | MaTepHal.
HETpepbIBHAS B TOUKE | TOUKE.
95 [§39. Ilpenen pyHKIUM. pep Y4eOHuK,
JEMOHCTpALIUS Ha
JTIOCKE

96 |§40. Onpenenenue MIPOU3BOAHAS 3HaTh ONpeeNeHNe MPOU3BOIHOM, VueOHUK, caanIbl,

IIPOU3BOJHOM. reoMeTpUUYecKuil U GU3NYECKUil ee pa3aToO4YHbIN
CMBICII, QITOPUTM OTBICKAHMS Marepuail.
N MPOU3BOAHOMN KA N

97 | §40. Onpenenenue DuU3NYECKUIl CMBICIT p A pynkn VY4eOHUK, Caibl.
MIPOU3BOJAHOM. MIPOU3BOJHOMN

98 |§41. Beiuncaenue Tabmauma NmeThs mpakTUYecKre HaBBIKK VYu4eOHuk, crnaisl,
MPOU3BOJAHBIX. MIPOU3BOTHBIX MpUMEeHEHUST (POPMYIT BEIYHCICHUS pa3iaToO4YHbIN

[IpaBuna MIPOU3BOTHOMN Marepuainl.
uppepenpoBanms

99 |[§41. Beruuciienue Anepenuup Y4eOHUK.

CYMMBI,

IMPOU3BOAHBIX.




100 |§41. BoruucieHue MPOU3BEICHUS, VYueOHUK, Claiibl.
MIPOU3BOIHBIX. 4acTHOTO

101 |842. TuddepenumpoBanue VY4eOHUK.
CJIOKHOHM ()YHKIIUH.

102 |§42. Tuddepennupoanue VY4eOHUK.
o0paTHO# (YHKIIUH.

103 |§43. YpaBHEeHHE KacaTeIbHOM YpaBHCeHHE 3HaTh aJITOPUTM COCTABIICHUS Y4eOHUK, CITalIbI,
K rpaduky GyHKIUU. KacaTelbHOHU K ypaBHEHHUS KacaTeIbHOM. pa3naToYHbIN

rpaduKy QyHKIIUU YMeTb NpUMEHSTH €r0 TPU PelIeHu: | MaTepHuall.
o 3ajau. -

104 |§43. YpaBHeHHE KacaTeIbHOM a VY4ueOHUK, claanpl,
K rpaduky GyHKIUU. pa3naTovYHbIN

MaTepuall.

105 |§43. YpaBHeHHE KacaTeIbHOM Y4eOHUK, Canbl,

K rpaduKy QyHKIIHH. pa3aaTOYHbII
Mmarepual.

106- | Konmponwvnasn paooma Ne7 YmeTs 060011aTh U KoHnTtponbHO-

107 |no meme «Onpeodenenue CUCTEMATHU3UPOBATh 3HAHUS U YMEHMSI | U3MEPUTENBHBIN
npou3600HOIl U ee 10 TEME. ¢ depeHIpOBaHH
8LIYUCTICHUA). BIii MaTepHal.

108 |§44. [Ipumenenue ITpomexyTku YMeTh HaXOAUTh IPOMEXKYTKH VY4eOHUK, calbl,
TIPOM3BOTHON JIJISt MOHOTOHHOCTH, MOHOTOHHOCTH (DYHKITHH C TIOMOIIBIO | pa3/1aTOYHBIN
uccle10BaHusl (PyHKITHHA. TOYKU MUHUMYMa, MPOU3BOIHOM, TPUMEHSTH AIITOPUTM Mmatepual.

TOYKH MaKCHMyMa WCCIIEIOBaHHSI HENPEPHIBHOU KIIUA o

109 |§44. [IpumeHenwue yMa, a1 pep byHKu VYu4eOHuk, crnaisl,

. CTallMOHAPHBIE, Ha MOHOTOHHOCTB M 9KCTPEMYMBI. .
POM3BOTHON ISt pa3aaTouHbII
. KPUTHUYECKHE TOUKU
UCCIIeTOBaHMS (DYHKITHIA. MaTepual.
110 |§44. [Ipumenenue VYueOHuK, craijsl,

MPOU3BOAHON 1A
UCCIIeIOBaHMs (PYHKIIHA.

pa3aaTOYHbBIN
Marepuail.




111 |§45. Iloctpoenue rpapukoB BEPTUKAJIbHAS U VimeTh HaBBIKH 10 MPUMEHEHHIO CXeMbI | YUeOHHK,

(GyHKLIUH. TOPU30HTAJIbHAS uccieloBaHusl (PyHKIMM ¢ TOMOLIbIO | JEMOHCTpALUs Ha
ACHMIITOTBI MIPOU3BOIHOM U TIOCTPOEHUS TPapUKOB | TOCKE.

112 |§45. ITocTtpoenue rpadukoB Y4eOHUK, CTaiIbl,

GyHKINH. pa3aToOYHbIN
Mmatepuall.

113 |§46. IIpumenenue HauGosnpiee 3HaTh OCHOBHBIC IPUEMbI HAXOXKJICHUS | YUYEOHHUK, CIIal/IbI,
POM3BOIHON JJIS1 OTBICKAHUS 3Ha4eHHEe PYHKUMU  |HAauOOJBIIETO U HAMMEHBIIET O pa3aaTouHbIi
HauOOJIBIINX BEJTMYUH U 3Ha4eHUs QYHKLUU B IPOMEXKYTKE. Mmarepuall.
HaMMEHBIINX 3HAYCHHH. 3HaTh TPH dTana MaTeMaTUYECKOTO

MOJIETTUPOBAHUS 3aa4 Ha o

114 | §46. Ilpumenenue Haunmenbiiee LD A Y4eOHUK, Canbl,

. ONITUMH3AIHIO .
IIPOM3BOIHON JJISI OTBICKAHUS 3Ha4YeHHE PYHKIUU I pa3aaTouHbII
HauOOJIBIINX BEJIUYUH U Mmarepuall.
HAaVMEHBIINX 3HAYCHUH.

115 |§46. [Ipumenenue Y4eOHuK,
IIPOU3BOJHOM ISl OTBICKAHMS pa31aToO4HbIN
HauOOJBIINX BETUYUH U Mmatepual.
HaVMEHBIINX 3HAYCHUM.

116 |§46. [Ipumenenwne VY4ueOHUK, claalIbl,
IPOM3BOIHON JJIS1 OTBICKAHUS pa3aaTouHbIi
HanOOJBIINX BEJTMYUH U MaTepua.
HaMMEHBIINX 3HAYCHUH.

117 - | Konmponvnasa paooma Ne§ YmeTs 060011aTh U KonTponbHo-
118 |«lIpumenenue npouse00noit» CHUCTEMATHU3UPOBAaTh 3HAHUS U YMEHMSI | U3MEPUTEIBHBIN
10 TEME. g depeHInpoBaHH
BIl MaTEpHAIL
I'naBa 8. KomOuHaTopuka u
BEPOSITHOCTH

119 |§47. IIpaBusio yMHOXKEHUSI. Komb6unaropuxka, YMeTh pemiath KOMOMHATOPHBIE 331a4H | Y UeOHUK, Claiabl,
KombunaTtopHsle 3a1auu. ¢akropuan. [IpaBuno |myTém cucTeMaTHYHOro nepedopa pa3aaTouHbII
[lepecTanoBku U pakTOpUabI. YMHOKEHHUSL. BO3MO>KHBIX BAPHAHTOB, A TAKIKE C Mmarepuai.




120 |§47. [IpaBuiio yMHOKEHHS. 1 MCIOJIb30BaHNUEM TIPABHIIA YMHOXKEHUS;, | Y USOHHK, CIANIbI,
KomMOuHaTopHbIe 3a/1a4n. HaxOJIUTh YAaCTOTY COOBITHS, UCITONB3YsI | pa3aTOUYHbIN
[lepecTanoBku U pakTOpUAIBI. coOCTBEeHHBIC HAOIIOIEHUS U TOTOBBIE | MaTepHall.

CTaTHUCTUYCCKHE TaHHBIC; HAXOIUTh -

121 |§48. BeiO0op HECKOJIBKUX 1 a L a . VueOHUK, craanIbl,

BEPOSITHOCTH CITy4ailHBIX COOBITUH B N
3JIEMEHTOB. BUHOMUHAIBHBIC . pa3aaToYHBIN
MPOCTEHUIINX CITydasX.
KO3 PHUITUEHTBI. Marepual.

122 |§48. BeiOOp HECKOJIBKUX 1 VueOHUK, craanbl,
3JIEMEHTOB. bBUHOMUHAIbHBIE pa3aaTOYHbIMA
KO3 PHUITUEHTBI. Marepuat.

123 | §49. Ciyqaiinbie cOOBITHS 1 1 VY4ueOHUK, claanpl,
BEPOSITHOCTH. pa3naTovYHbIN

MaTepual.

124 | §49. Cny4aiinbie cOOBITHS U 1 VYueOHuK, craipl,

BEPOSATHOCTH. pa31aToO4HbIN
Marepuat.

125 |§49. Cnyuaiinbie cOOBITHS U 1 VYueOHuK, crnaipl,

BEPOSTHOCTH. pa3aToO4YHbIN
MaTepua.
O06o0maronee NnoBTOPeHUE 11

126 | Ypok-moBTOpEeHUE paHee YMeTh paboTaTh C ICHCTBUTEIIBHBIMU H
W3YYEHHOTO MaTepuaa KOMILUIEKCHBIMH YHCIIAMHU.

"Uucia v BeIYUCIIeHUs ",

127 | Ypok- pemieHue 3aaad.

128 | Ypok-moBTOpEeHUE paHee YMeTh BBINONHATH Pa3InyHbIC

U3y4EHHOI'0 MaTepuana
"BoIpakeHus u
npeobpazoBanus'.

npeoOpa3oBaHMs YHCIOBBIX U
OYKBEHHBIX BBIPKECHUH.




129

YpOK-TIOBTOpEHUE paHee
U3y4EHHOI'0 Marepuana
"BbIpakeHus u
npeoOpa3zoBaHus".

130

YpoK-noBTOpEHHUE paHee
M3YYEHHOI0 MaTepuala

"VpaBHEHUS U HEpPABEHCTBA'.

131

YpoK-oBTOpEHHUE paHEe
M3Y4EHHOT0 MaTepualia

"VpaBHEHUS U HEpABEHCTBA'.

132

YpoK-TIOBTOpEHHE paHee
U3y4EHHOI'0 MaTepuana
"OyHkuun".

133

YpoK-noBTOpEHHUE paHEe
M3YYEHHOT0 MaTepuala
"OyaKuun".

134

YpOoK-nIOBTOpEHHE paHee
U3Y4YEHHOI0 MaTepuala
"@yHKIMN".

135

YpOK-TIOBTOpEHHE paHee
M3Y4YEHHOT0 MaTepuaa
"OyHkuun".

136

YpOoK-nIOBTOpEHHE paHee
U3Y4EHHOI0 MaTepuala
"OyHKIun".

ViMeTh HaBBIKH B TIOCTPOCHUH rpaduKa
byukuun y=mf(x) u y=f(Rx),
ucnonb3ys rpaduk pynkuuu y=f(x).
VMeTh HaBBIKH CXEMATHYCCKH
n300paxaTh rpaduku GyHKIUH;
HaxoauTh D(Y) u E(Y), mpomexxyTku
BO3pACTaHUsI U YObIBAHUS,
3HAKOMOCTOSIHCTBA, HYJTU (DyHKITHH,
BBITTOJIHSTH MPeoOpa3oBaHus rpaduKoB.
VMeTh HAXOAUTh MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUH C TOMOIIIBIO
MPOU3BO/HOM, TPUMEHSTH AITOPHTM
MCCIIeIOBAHMSI HETPEPHIBHON (PYHKIINH
Ha MOHOTOHHOCTH U 9KCTPEMYMBI.




