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IIOAICHHTEJIPHAA 3AITHCKA
Pabouas mporpamma no anredpe st 10 kimacca cocraBieHa B COOTBETCTBUU ¢ HOPMATHBHO-TIPABOBBIMHU JIOKYMEHTAMH:
o denepabHBII KOMIIOHEHT FOCYIAPCTBEHHOIO CTaHAapTa o0miero oopasosanus. Matemartuka \upruka3s MO Poccun «O06 yTBep»KIeHUH
(benepanbHOro KOMIIOHEHTA TOCYJaPCTBEHHBIX CTaHAAPTOB HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO U CPeHEro (MOIHOr0) 00111ero 0opa3oBaHus »
ot 05.03.2004r. Ne1089 \

o OenepabHbIi 0a3UCHBIN YUeOHBIN IUIaH U IpUMEpHbIe yueOHbIe porpaMMel \ iprka3 MO Poccuu «O0 yrBepkacHuN BeaepaabHOro 0a3ucHOro

y4eOHOT0 IJIaHa I Ha4albHOro OOIIEro, OCHOBHOTO OOIIETO U CpeaHero (MoHoro) obiiero oopazosanus » oT 09.03.2004r. Ne1312 \
e [lpumepHas nporpamMma cpeHero oOuiero oopasopanus 1o maremaruke, 2004
e IIporpammsr Anrebpa u Havyana aHanmza 10-11 kmacesr /A.I'. Mopakosud/, 2007.
A.T. Mopakosuy, I1. B. CeménoB. «Anrebpa 1 Hauyana aHanu3a. 10 kinace» , 4 yaca B Hezento, Becero 140 yacos.
KanenmapHo — TemaTuyeckoe miaHUpoOBaHUE pa3paboTaHO B cOOTBETCTBUU ¢ [IprMepHBIMU ITpOorpaMMaMu CpeHero (MOIHOro) o0Iero oopa3oBaHus Mo
MaTeMaTHKe MPO(UIBHOTO YPOBHS, C YU4ETOM (enepaabHOro KOMIIOHEHTa CTaHIapTa CpenHero (MOJHOro) obmero oOpa3oBaHUs, HA OCHOBE aBTOPCKHX
nporpamm A. I'. MopakoBuya
['maBHOW HENBIO MIKOJIBHOTO 0Opa3OBaHUs SABISETCS pa3BUTHE PEOEHKA KaK KOMIIETEHTHOW JIMYHOCTH MYTEM BKIIOYCHHS €T0 B PAa3JIMYHBIC BUIBI
[IEHHOCTEH YelIOBEUYECKON NesSTENIbHOCTH: yué0a, Mo3HaHue, KOMMYHUKAIUA, MPo(eccnOHaIbHO-TPYI0BOM BBIOOP, TMUHOCTHOE CAMOPA3BUTHE, IEHHOCTHBIE
OpUEHTAINM, TIOUCK CMBICIOB XH3HeAesTeabHOoCTH. C 3TUX NO3UIMHM oOyueHue paccMaTpUBaeTCsi KakK IMPOLECC OBJaJ€HHWE HE TOJbKO OMNpEeNes€HHOM
CyMMOM 3HaHUM, HO U CUCTEMOM COOTBETCTBYIOIIMX YMEHUN U HABBIKOB , KAK IIPOLIECC OBJIAJACHUS KOMIIETEHLIUH.
DTO ompenenuio e o0ydeHHs aliredpe U HayaaaMm aHallu3a:
o dopMupoBaHHE MPECTABICHUN O MaTeMaTHKE KaK YHUBEPCAILHOM S3bIKE HAyKH, CPEICTBE MOJACITUPOBAHUS SIBICHUNH M MPOIECCOB, 00 UAEIX U
METOJIaX MaTeMaTHKU;

e Pa3BuTHS JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, AJITOPUTMHYECKON KyJIbTYPhl, KPUTHYHOCTH MBIIUICHUS Ha YpPOBHE,
HeoOxoauMoM Aiis Oyymieit npodeccoHalbHON AEATENbHOCTH, a TAKXKe MOCIeIYIOIEero 00y4eHus B BbICIIEH IIKOJIE;

e OBnazeHUs MaTeMaTUYECKUMHU 3HAHUSIMU U YMEHUSMU, HEOOXOJUMBIMHU B TTOBCETHEBHOW KU3HH, JIJISI M3YUYEHUS IIKOJbHBIX €CTECTBEHHOHAYYHBIX
JUCIUIUIMH Ha 0230BOM YPOBHE, JJIsl IOJy4yeHUs: 00pa3oBaHMsI B 00JIACTAX, HE TPEOYIOIMX YriyOJI€eHHOM MaTeMaTH4eCKON OArOTOBKY;

e Bocnuranue cpeacTBaMH MaTeMaTHKH KYJIbTYPhl JHYHOCTH, MOHMMAHUS 3HAYMMOCTH MaTEeMaTHKU MJIi HAyYHO-TEXHHYECKOTo Iporpecca,
OTHONIICHHUS K MaTeMaTHKe KaK K YacTh OOIIEeYEeNIOBEYECKOW KYNbTYphl Yepe3 3HAKOMCTBO C HCTOPHEH pPa3BUTHS MATEMATHKH, SBOJIOIHEH
MaTeMaTUYECKUX HJIEH.

Ha ocnoBanuu tpebGoBanuii ['ocymapcTBeHHOr0 oOpazoBaTenpbHOro cranmapra 2004 roga B coaep:kaHUU KaJeHAAPHO-TEMAaTUYECKOTO TIAHUPOBAHUS
MPEeJIoIaraeTcs pean30BaTh aKTyalbHbIE B HACTOSIIEE BPEMs CHCTEMHO-IESTEIbHOCTHBIN TOIX0/T, KOTOPBIH OMpenessieT 3a1a4i 00yIeHHS:
e [IpuoOpeTeHne MmaTeMaTHYECKUX 3HAHUM;



e OsnaaeHust 0000IMEHHBIMU CITOCOOAMH MBICTUTEIHLHOM, TBOPUYECKOM JIEATEILHOCTH;

e (OcBoeHHE KOMIICTEHIMI: y4yeOHO-TIO3HABATENbHOM, KOMMYHUKATUBHOM, pPE(IEKCUBHON, JHMYHOCTHOTO CaMOPA3BUTHS, ILIEHHOCTHO-
OpPHEHTAIIMOHHON U TPO(heCcCUOHATILHO-TPY0BOIO BEIOODA.

COJAEPKAHME ITPOI'PAMMBI

YucaoBble yHKIUMN
Omnpenenenne YnucioBoi GyHKINU U criocoOb! e€ 3axanus. CroiicTBa GpyHkiuii. [lepruonnueckne n odpaTHbie (yHKIHU.

Tpuronomerpudeckne QyHKIUH.

Yucnosas OKPY’KHOCTb Ha KOOp,I[PIHEITHOfI IIIIOCKOCTH. Onpez[eneHI/Ie CHHYC4, KOCUHYCA, TAHI'CHCA U KOTAHTCHCA. TpI/Il"OHOMeTpI/I‘IeCKI/Ie q)YHKI_II/II/I

YHCIOBOTO W YIJIOBOTO apryMeHTa, HMX cBoiictBa u rTpaduku. Cxartme W pacTshkeHHe rpadukoB TpUTOHOMETpHUeckuX ¢GyHKuuid. OOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIHH.

Tpuronomerpuyeckne ypapHeHHs U HEPABEHCTBA.

[Ipocreiimne TPUTrOHOMETPUYECKHE YPABHEHHSI M HEPABEHCTBA. METO/ bl PEIICHHs] TPUTOHOMETPUUYECKUX YPAaBHEHNN: METO/IbI 3AMEHBI IEPEMEHHON,
METOJ1 Pa3JIOKEHUS Ha MHOKUTEIIN, OJHOPOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS.

IIpeoOpa3zoBanne TPUTOHOMETPHYECKHX BbIPAKEHHUIA.

@opMysbl CIIOKEHMSI, NPUBEIEHUS, JIBOMHOIO aprymMeHTa, MOHWXKeHHs creneHu. [IpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUUYECKUX (QYHKIMH B
NPOM3BEACHUE U TPOU3BEACHUS B CyMMY. MeTO/Ibl pelIeHUs] TPUTOHOMETPUYECKUX YpaBHEHHUH (TIPOJIOJIKEHNUE).

IIpousBoanas.

Onpenenenre YUCIOBOM MOCIEN0BATEILHOCTH, CIIOCOOB! €€ 3ajaHus U cBoicTBa. [Ipenen uncioBoi mocneaoBaTenbHOCTH, CBOMCTBA CXOMSAIIUX CS
nocienosarenbHocTeil. Cymma OeCKOHEUHOM reoMeTpudeckoit nporpeccun. Ilpeaen pyHkunm Ha 6€CKOHEUHOCTH U B TOUKE.

3agaum, TPUBOJAIINE K MOHATHIO MPOU3BOAHOM, ONMpEeIEHHEe MPOU3BOIHON, BHIYMCICHHE MPOU3BOIHBIX. [[oHsATHE MPOM3BOAHON T — rO MOPSIAKA.
HuddepennupoBanue cinoxHoi ¢yHkuuu. JuddepenuupoBanue oOpaTHOW (yHKIMH. YpaBHEHHE KacaTeldbHOM K Tpaduky (yHKIUH. YpaBHEHHE
KacarenbHOU K rpaduky Qynkiuu. [I[puMeHenre mpou3BOIHOM I UCCIeT0OBaHUus QYHKIIMM HAa MOHOTOHHOCTb M DKCTpeMyMbI. [IpuMeHeHne mpon3BOHOM

JUIsL TOKa3aTeabCTBA TOKIECTB U HepaBeHCTB. [locTpoenue rpadgukoB GyHkuuil. [Ippmenenue npou3BoJHOM Uil OTHICKAHUS HauOOJbIIET0 U HaW MEHBIIETO
3HauUEHUH HEeNpepbIBHON PYHKIIMM HAa IPOMEXYTKE. 3aJjaui Ha ONTUMHU3ALIUIO.



TPEBOBAHHUA K YPOBHIO IIOAT'OTOBKHU YYAILIIUXCA 10-11 K/TACCOB

B pe3ynomame uszyuenusa mamemamurku Ha npogunbHom YPOBHE yuaujuecs 001x4cHbl 3HAMb:

3HaueHUEe MaTEeMaTHMYECKOM HayKu JUIsl PELIEHUs 3a/jad, BO3ZHUKAIOIIMX B TEOPUM M IPAKTUKE;, IIMPOTY U OIPAHMYEHHOCTh IHPUMEHEHUS
MaTEMaTUYECKHUX METOJOB K aHAJIU3y U UCCIIEOBAHUIO IPOLIECCOB U SIBJIEHUM NIPUPOJE U OOLIECTBE;

3Ha4yeHue NPaKTUKU U BOIPOCOB, BOZHUKAIOLIUX B CaMOW MaTeMaTHKe, Ul (POPMUPOBAHUS U PAa3BUTUS MaTEMAaTUYECKON HAYKH;

Wnen pacummpeHusi 4UCIOBBIX MHOXECTB KakK CHOCOOBI IMOCTPOEHUS HOBOI'O MAaTeMaTHUYECKOro ammapara Juis pelleHHs MPaKTUYeCKUX 3ahad U
BHYTPCHHUX 3a7a4 MaT€MAaTHUKU;

3HaueHue ujel, METO0B U Pe3yIbTaTOB AIreOpbl U MaTEMaTUUECKOI0 aHaJIU3a JUIsl IOCTPOEHUS MOZIENIeH pealbHbIX MPOLIECCOB U CUTYaLU;
VYHuBepcalbHbI XapakTep 3aKOHOB JIOTUKM MAaTEMaTUYECKUX PpacCyKICHHM, HX MPUMEHMMOCTb B pa3IMYHbIX OOJACTIX YeIOBEUYECKOU
JeATEIbHOCTH;

Paznuumne tpeboBaHuil, IpeabABISEMBIX K JOKA3aTEIbCTBAM B MAaT€MaTUKE, ECTECTBEHHBIX, COLIMAIbHO-DKOHOMUYECKUX U F'YMaHUTapHbIX HAayKax,
Ha IIPaKTHKE;

BeposATHOCTHBIN XapaKTep pasjIMYHbIX IPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAIOLIETO MUpa.

YuciaoBble u 6yK88HHble 8blpajrcenun

YMmerh:

Beimonuate apudpmernyeckue AECUCTBUS, COoUYeTas YCTHbIE M MUChbMEHHbIE NPUEMBI, NPUMEHEHUE BBIYMCIUTENIBHBIX YCTPOWCTB; MOJIb30BaThCA
OLICHKOW M MPUKHUJKOHN IPU NPAKTUYECKUX PacUETax;

Haxonute KOpHH MHOTOUWIEHOB C OJHOW IEPEMEHHOM, PACKJIaAbIBATh MHOIOUYJIEHBI HA MHOXKUTEIH;

Hcnonp3oBath MprHOOpEeTEHHBIE 3HAHMSI U YMEHMSI B MPAKTUUYECKOH NEATENbHOCTH M TMOBCEIHEBHOW XU3HU JJISl MPAKTUYECKUX PpPacdyEToB IO
dbopMynaM, BKIOYas (OpMyNbl, coaepiKallie TPUTOHOMETpUYecKhe (YHKIUHU, HCIONIBb3YsSd NpPU HEOOXOAUMOCTH CIIPAaBOYHBbIE MaTepuaibl U
IIPOCTEMIINE BEIUNCIUTEIBHBIE YCTPOUCTBA.

DYyHKUMH U rPpapuKu

YMmerh:

OnpenensaTs 3HaYeHUE QYHKLUU 110 3HAUCHUIO apryMEHTa MPH pa3IMYHbIX C0oco0ax 3a1aHus QyHKIUH;
Crpoutsb rpaduku U3y4eHHbIX (YHKIUN, BBIIOIHATH TpeoOpa3oBaHus rpadukos;



OnuceiBath 1o rpaduky u mo Gopmysie MoBeJAeHUe U CBOMCTBA (PYHKIINIA;

Pemarh ypaBHEHUs, CUCTEMBI ypaBHEHHI, HEPABEHCTBA, UCIIOJIb3Ys CBOMCTBA (PYHKIMIA U UX rpaduyecKue NpeCcTaBICHHUS;

Hcnonp3oBaTh npuoOpeTéHHbIE 3HAHUS M YMEHUS B MPAKTHUYECKON EATEIbHOCTH M IOBCEAHEBHOM JKMU3HM JJISl OMUCAHUS M HCCIEIOBaHUS C
NOMOIIbIO (QYHKIUI pealbHbIX 3aBUCUMOCTEH, PeICTaBICHUS X Ipaduyecku; HHTepIpeTalnuu rpaduKoB peabHbIX MPOIECCOB.

Hauano MaTeMaTHYECKOI0 aHAJIH3Aa

YMeTh:

Haxonuthk cymmy 6eckoHeuHO# yObIBaroIel T€OMETPUYECKON MTPOrpeccuu;

Bbraucnare mpou3BoAHBIE W MEPBOOOpPA3HBIC 3JEMEHTApHBIX (YHKIWH, TPUMEHSSI TNpaBWJIa BBIYUCICHHS MPOM3BOJHBIX M IEPBOOOPA3HBIX,
UCIIOJIb3YS CIIPABOYHBIE MAaTEPHUAIbI;

HccnenoBaTh PyHKIIUN U CTPOUTH MX TPAPHUKH C TIOMOIIBIO TIPOU3BOTHOM;

Pemrate 3amaun ¢ npuMeHEeHNEM YpaBHEHHS KacaTeNbHOM K rpaduky QyHKINH;

Pemate 3amaun Ha HAXOXKAEHNUE HANOOIBIIETO U HAMMEHBIIIETO 3HAYCHUS! (PYHKIIUU Ha OTPE3KE;

BpranciisaTe miomaabs KpUBOJIUHENHON TpaneuuH;

Ucnonb3oBath mpuoOpeTéHHBbIE 3HAHUS U yYMEHUS B MPAKTUYECKOH NESATENbHOCTH W TOBCEAHEBHOW >KM3HHM JJIsl PEUIEHHUs] Te€OMETPUUYECKHUX,
(bu3NYECKNX, SKOHOMHUUECKUX U JAPYTUX NMPUKIIAJHBIX 3a/1a4, B TOM YHCIIE 3a]]a4 Ha HanOoJblllee 1 HauMEHbIIIee 3HaUe€HUs C IPUMEHEHUEM anmnapaTa
MaTE€MaTU4YECKOro aHaIu3a.

YpaBHeHHS U HEPABEHCTBA

YMmerh:

Pemwrats panuoHaibHble ypaBHEHUS U HEPABEHCTBA, UPPALIMOHATIBHBIC U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

Jloka3bIBaTh HECIIOKHBIE HEPABEHCTBA,

Pemrate TeKCTOBBIE 3a/1a4 C IOMOIIBIO COCTABIICHNS YPABHEHUI, U HEPABEHCTB, MHTEPIPETUPYS PE3YJIBTAT C YUIETOM OTPAHUUYEHUHN YCIOBUS 3a/1a4U;
N306paxarh Ha KOOPJUHATHOM MIIOCKOCTH MHOKECTBA PELICHUIM ypaBHEHUI U HEPABEHCTB C ABYMS [IEPEMEHHBIMHU U UX CHCTEM;

Haxonuth npubnnxEHHble perieHus] ypaBHEHUH U UX CUCTEM, UCIIONb3Ys IrpaduuecKuil METO/;

Pemath ypaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C IPUMEHEHUEM IpapUuecKUX MpeICTaBIeHUH, CBOMCTB (PYHKUINN, TPON3BOIHOM;

Hcnonp3oBaTh NproOpeTEHHBIE 3HAHUS M YMEHHS B MPAKTUYECKOW AESITENbHOCTH M TOBCEIHEBHOM XU3HU JUIsI MMOCTPOCHMSI U HUCCIIEIOBAHUS
IIPOCTEUIINX MAaTEMAaTUYECKUX MOJIEIIEH.

[IpennoyTuTeILHBIMH METOAAMHU 00YUYEHHS SBISIOTCS: 00BICHUTENbHO-UIUTFOCTPATUBHBIN METOI, PENIPOIYKTHBHBIA METOI, METO MIPOOIEMHOTO
W3JI0KEHUS, TTIOMCKOBBIM METOJI, pelieHre 3a/1a4; paboTa ¢ KHUTOM, IEMOHCTpAIlUs TabJInIl, MOACIICH U Jp., UCIIOJIb30BAHNE TEXHUYECKUX CPEJICTB.



®opmupoBanme YY/I:
PeryasiTuBHble:
— onpedenamp 1EIb AEATEIBHOCTH Ha YPOKE C TIOMOILBIO YUUTENS U CAMOCTOSTEINIBHO;
— YYHUTbCA COBMECTHO C YUUTEJIEM OOHAPYXKHUBATh U popmyauposams yuebHyro npooiemy;
— YUYUTbCA NIAHUPOEAMb YIEOHYIO IE€ATEIIbHOCTh Ha YPOKE;
— B8bICKA3bIBANb CBOIO BEPCHIO, IIBITATHCS MpeyIaraTh crocol e€ NpoBepKH (Ha OCHOBE NMPOIYKTUBHBIX 33aHUI B yUeOHUKE);
— paboras Mo NpeAoKEHHOMY IUIaHY, UCHOIb3068amMb HEOOXOAUMBIE CpeAcTBa (YU4eOHHK, KOMIBIOTEP U UHCTPYMEHTHI);
— onpedesimp yCIEIHOCTD BHIITOJIHEHHS CBOETO 33JaHHs B JHAJIOTE C YUUTEIICM.
CpenctBoM (OpMHPOBAHUS PETYIATUBHBIX IEHCTBHIA CITy’KaT TEXHOJIOTHS MPOOJIEMHOT0 AHMAajora Ha dTare W3ydeHHsl HOBOTO MaTepHajia U TeXHOJIOTUs
OLICHUBAaHUS 00Pa30BATENbHBIX JOCTUXKEHHUM (Y4COHBIX YCIIEXOB).
Ilo3HaBaTenbHBIE:
— OpHUEHTHUPOBATHCS B CBOEH CHUCTEME 3HAHUN: nOHUMAMb, YTO HYXKHA JONOJHUTEIbHAs HHPOpMaLUs (3HaHUS) JUIsl pellieHHs] yueOHOil 3a/1auu B OJJUH
11ar;
— Oenams NIPEABAPUTEIBHBIN 0mMOOp UCTOYHUKOB HH(OpMAIIHH [T PEIICHUs y4eOHOH 3a1a4H;
— J00BIBaTh HOBBIC 3HAHMSL: HAX0OUMb HEOOXOAUMYIO HH(POPMAIIHIO, KaK B yUeOHUKE, TaK U B IIPEAJIOKECHHBIX YUUTEIIEM CIOBAPSX, CIIPABOYHUKAX U
MHTEpPHET-pecypcax;
— J00bIBaTh HOBBIE 3HAHMSL: U3671eKamb UH(HOPMAIIHIO, TPECTABICHHYIO B pa3HbIX (opMax (TEKCT, Tabiuia, cXxema, WUTFCTpalus U JIp.);
nepepadaTbIBaTh MOJYYECHHYIO HH(POPMALUIO. Habaio0ams u 0enams CaMOCTOATENbHBIE 661600b1. CpecTBOM (POPMHUPOBAHUS MO3HABATENbHBIX JEHCTBUI
CIly’)KUT y4eOHBIN MaTepuai U 3a/laHus yueOHMKa, 00ecTIeurBaloLIe EPBYIO JIMHUIO PAa3BUTHS - YMEHHE OOBSICHATH MUP.
KommyHukaTuBHbIC:
JIOHOCHUTH CBOIO TIO3HIIUIO 0 IPYTHX: 0)opMIsimb CBOIO MBICITH B YCTHON M MUCHMEHHOM pedl (Ha YpOBHE MPEIOKEHUS HITH HEOOJIBIIIOTO TEKCTA);
CJIyIIATh ¥ TIOHUMATh peub Opy2ux;,
— BBIPA3UTEIBHO YUmMams U nepecKkasvléams TEKCT;
eécmynams B Oecelly Ha ypOKe U B KU3HHU;
COBMECTHO 00208apu6ambvcs O paBUiIaX OOIIEHUS U MOBEIEHHS B IIIKOJIE U CJIE0BATh UM;
— YUYHUTBCS 8bINOIHAMS PA3TUYHBIE POJIU B TpyNIe (JIUaepa, UCIIOTHUTENS, KPUTHUKA).
CpenctBoM pOpMHPOBAHUS KOMMYHUKATUBHBIX JIEHCTBHH CIIy»KaT TEXHOJIOTHS MPOOJIEMHOTO inanora (moOyxIarommuii 1 MoABOIAIIMNA AUAJIOT),
TEXHOJIOTHUS TIPOTYKTUBHOTO YTCHHUS M OPTaHU3aIUsl padOTHI B MAJIBIX TPYIITAX.



JINYHOCTHBIE JOCTHKEHHS] Yuyamuxcs

e Pa3BuBarh ymMeHHE SCHO, TPAMOTHO, TOUYHO M3JaraTh CBOM MBICIH B YCTHOW M MUCbMEHHOH (opme, POpMHUPOBATH KAUeCTBA JIMYHOCTH, HEOOXO TUMbIE
YeJIOBEKY /JIsl OJIHOLIEHHOM KHU3HU B COBPEMEHHOM OOIIECTBE, TIOHUMATh CMbICI IOCTABJICHHOH 3a/1a4ui, BBICTPAaUBasi apryMEHTALUIO, IPUBOIUTh
IPUMEPBI U KOHTPIPUMEPHI, TIPOCTPAHCTBEHHOE BOOOPaKEHHE, MHTYHIIUH, IOTHYECKOTO MBIIIUICHUS;

e Pa3BuBaTh KPUTUYHOCTH MBILICHHSI, yMEHUE PACIIO3HATh JOIMUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (PaKTa;

e Pa3puBark npezacraBieHue 00 UIEsX U METOaX T€OMETPUU KaK YHUBEPCAIBHOI'O SI3bIKa HAYKU U TEXHUKH, CPEJCTBA MOJICIIMPOBAHUS SIBICHUN 1
IIPOLIECCOB.

e Pa3BuBarh KPEATUBHOCTH MBILIUICHNS, MHUI[MATUBY, HAXOAYNBOCTh, aKTUBHOCTb IIPH PELICHUU CTEPEOMETPUUECKUX 3a7aY;

e Pa3BuBaTh yMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YJIbTAT YUEOHOU NEATEIBHOCTH;

e Pa3BuBaTh CIOCOOHOCTH K SMOLIMOHATIBHOMY BOCIIPHUATHIO TEOMETPHUUECKUX O0BEKTOB, 33/1a4, PELICHUH, pacCyXIeHHH

XapakTepucTHKA OCHOBHBIX COJlePKATEIbLHBIX JTUHUH
BBoaHoe moBTopeHue
JleicTBHsI ¢ LIETBIMUA YHUCIAMH, C JPOOSIMH U C KOPHSIMH, UCHONB3YS (OPMYIBI COKPALICHHOIO YMHOXXEHHUS; NCHCTBUS HaJ MHOTOYJIECHAMH, C
anredpandeckKuMu JpoOsiMU U ¢ UpPAllMOHAIBHBIMHU BBIPAKEHUSMH; PEIICHHE LIENbIX aareOpanyecKux ypaBHEHUH, JPOOHO-PALMOHAIBHBIX YpaBHEHUH U
UPpAIMOHATIFHBIX YPaBHEHH; paCCMOTPETHh U3BECTHBIE dNIEMEHTapHbIe PYHKINH, X rpa@uKku GyHKIUI U UX CBONCTBA.

OcHoBHas HeJIb

- (opmMupoBaHue PEACTABICHUI O IIEJTOCTHOCTH U HEMPEPHIBHOCTH Kypca anredpsl 9 kiacca;

- OBIJIaJIeHHE YMEHHEM 00OOIIeHHS U CHCTeMaTH3alliK 3HAaHUN y4allluXxcsl 0 OCHOBHBIM TeéMaM Kypca anreOpsl 9 kiacca;

- pa3BUTHE JIOTUYECKOTO, MAaTEMAaTHUYECKOTO MBIIIICHUSI U MHTYUIIUU, TBOPUYECKUX CIIOCOOHOCTEN B 00JIACTH MaTEeMAaTHKH.

B pe3yabTare udyyeHus JaHHOM TeMbl 00y4aIOIMIACH JOJIZKEeH:

3HATH/TIOHUMATD.

- TOPSAOK JACUCTBUH C IEIBIMU YHCIIaMHU, C APOOSMHU U C KOPHSIMH, UCTIONIB3YsT (POPMYJITBI COKPAIIIEHHOTO YMHOKEHNS,

- TOPSAOK JACUCTBUI HAJ MHOTOUYJICHAMH, C AJITEOpandeCKUMU APOOSMU U C UPPAMOHATLHBIMHI BBIPAKEHUSIMH;

- TMpaBWIa PEIICHUs MENIbIX areOpandecKnX ypaBHEHUH, TPOOHO-pAIMOHAIBHBIX YPAaBHEHUIN M UPPAIMOHAIBHBIX YPaBHEHUI;

- cBoMCTBa QyHKIH.

YMeThb!
- BBINOJHATH AEHCTBUSA C LIEIBIMU YUCIIAMH, C IPOOSIMHU U ¢ KOPHIMH, UCIIOJIb3YS (POPMYIIbI COKPAIIEHHOI'O YMHOXKEHHS;



- BBINOJHATH AEHCTBUS HAJl MHOTOYJICHAMH, C aIreOpandecKuMH JIpOoOsSMU U C UPPALIMOHAIBHBIMH BBIPKEHUSMU;
- pemaTts Melble anredpanyecKkue ypaBHEHUs, IPOOHO-paIlMOHATBFHBIC YPaBHEHUS U HPPAIIMOHAIBHBIC YPABHCHHS;
- cTpouTh rpaduku QyHKIINHN.
YYA
KomMMyHukaTuBHbBIE:
ApPryMEHTHPOBAThH CBOIO TOUKY 3pEHUS, CIIOPUTh U OTCTAUBAThH CBOIO IMO3HIIUIO HEBPAXKICOHBIM JJIsI OTIIIOHEHTOB 00pa3oM; pa3BUBATh YMEHUS
MHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMHU.
PerynsiTuBHbIe:
Brocuths HE0OX0AMMBIE TOMOTHEHUS M KOPPEKTHUBHI B TUIAH U CIIOCOO IEHCTBUS B ClIydae pacXOKIACHHs 3TalIOHA, PealbHOTO ACUCTBUS U €ro pe3yibTara.
ITo3HaBaTe/IbHBIE:
Ocy1ecTBISITh CpaBHEHUE U KJIACCU(DUKALIUIO 110 3aJJaHHBIM KPUTEPHUSIM.

Yucaosblie pyHKUUH
Omnpenenenne YnucioBoi GyHKINU U crtocoOb! e€ 3axanus. CroiicTBa GpyHkiuii. [leprnonnveckne n odOpaTHbie (yHKIHU.

OcHoBHas 1eJb-(hOpMUPOBAHKE TPEACTABICHUS O YUCIOBOH (PyHKIMH, crioco0ax e€ 3a/laHusl, O CBOMCTBAX 1eMEHTapHbIX (QYHKIMIA, (hopMUpOBaHUE
YMEHUS HAXOJIUTh 3HAUYCHHUE YMCIOBBIX (DYHKIIMIA, OBJIaICHUE HAaBBIKAMH U YMEHUSMH ITOCTPOEHUS TpaUKOB AIeMEHTapHBIX (DYHKIIHA, pa3BUTh TBOPUYECKHE
CHOCOOHOCTH B MMOCTPOEHUM T'padUKOB (PYHKIIHIMA.
B pe3yabTare u3y4yeHus JaHHOI TeMbl 00YYAIOLIUIACS 10JIKEH:
3HATh/TIOHUMATH.

- OIpeeseHne YUCIOBON (DYHKIIMU U CIIOCOOBI ee 3a/1aHus;

- cBoiicTBa QYHKIUH,

- TMOHsATUE 00paTHbIe (PYHKIINU.

yMeTb:
- pemarth 3aJlaHus 10 TEME,
- TPUMEHSTH CBOWCTBA (DYHKIIUU MPHU BHIMOIHEHUN 3aJJaHUIl 110 TEME;
- HaxoJuTh oOpaTHbIE PYHKIIUHU.

YVA:
KommyHunkaTuBHbIC:
CrnymaTh U cabllIaTh IPYT Ipyra; NPeACcTaBlIATh KOHKPETHOE CoJIep:KaHue U coo0IIaTh ero B MMCbMEHHOW U YCTHOM popme.
PeryasiTuBHblie:



[IpuHUMATh MMO3HABATENIBHYIO 11€JTb, COXPAHATH €€ MPHU BBIMIOJHEHNN YUeOHBIX JEHCTBHIA, PETYIMPOBATh BECh MPOIECC WX BBIMOJHEHUS U YETKO BBHITTOIHITH
TpeOOBaHUS TIO3HABATEIHLHOM 3a/1a4H.

Ilo3HaBaTeJbHBIE:
BBIBOI[I/ITB CJICOCTBUA N3 UMCHOIIIUXCA B yCJ'IOBI/II/I 3ada4u JaHHBIX; yCTaHaBJII/IBaTb HpI/I‘-II/IHHO-CJIeILCTBeHHBIC CBA3U.

Tpuronomerpuyeckue PyHKIMH.
UwmcnoBas OKPYKHOCTh Ha KOOPJIWHATHOW mtockocTh. OmnpeneieHne CHHyca, KOCUHYCa, TAHTeHCa W KOTaHTeHca. TpuroHoMeTpuyeckue (GyHKIUN
YHUCIIOBOTO W YIJIOBOTO aprymMeHTa, uX cBoiictBa u rpaduku. Cxarue U pacTsbDkeHue rpadukoB TpuroHomerpudeckux ¢GyHkiuil. OOparHble
TPUTOHOMETpHUUYECKHE (DYHKIIMH; PACCMOTPETh U3BECTHBIEC dIIEMEHTapHbIE PYHKINH, UX Tpaduku QYHKIHIA U UX CBOHCTBA

OcHoBHasl 1eJib -POPMUPOBAHUE IPEACTABICHUS O YHCIOBOW OKPYKHOCTH, O YHCJIOBOH OKPYKHOCTH Ha KOOPIWHATHOW IUIOCKOCTH, (POpMHUpOBaHUE
YMEHHsI HaXOJUTh 3HaYeHHe CUHYCa, KOCUHYCa, TAHTeHCAa U KOTAaHT'€HCa Ha YUCIIOBON OKPY>KHOCTH, OBJIQJICHHE YMEHUEM MPUMEHSITh TPUTOHOMETPHUECKUE
(GYHKIIMM YHCIIOBOTO apryMEHTa, NpH MpeoOpa3oBaHUM TPUTOHOMETPUUYCCKUX BBIPAKCHHUH, OBIIQJICHHE HABBIKAMH M YMEHHUSMH TIOCTPOSHUS IpadHKOB
byHKIMA y=SINX, y=COSX, y=tgX,y=CtgX , pa3BUTh TBOPUYECCKHE CITOCOOHOCTH B IIOCTPOCHUU TI'PAPUKOB (YHKIIHIA.
B pe3y/abTare usyueHus JaHHOH TeMbl 00y4aIOIIMIACH 10JI2KEH:
3HATH/IOHUMATD.

- TIOHSTHE YUCIOBOIN OKPYXKHOCTH;

- TIOHSTHUE YUCIOBOHN OKPYKHOCTH Ha KOOPJMHATHOM MIIOCKOCTH;

- TIOHSATHUS CHHYCa U KOCHHYCa, UX CBOMCTBA;

- OompeJereHne TAaHTeHCa U KOTAHTeHCa, UX CBOMCTBA;

- TIOHSATHE TPUTOHOMETPUIECKON (DYHKITUU YHCIOBOTO apTyMEHTa;

- OCHOBHBIE ()OPMYIIBI OJHOTO APTYMEHTA TPUTOHOMETPHUSCKUX (PYHKITHIA,
- TIOHATHE TPUTOHOMETPUIECKON (DYHKITUHU YTIIOBOTO apryMEHTa;

- TIOHATHE paJlMaHHON MEpPHI yIia;

- (opmyssl TpUBeICHUS;

- rpaduku GyHKIUHU y = sin X, Y = Sin (X+a), Y = Sin X +B, y=C0S X, y=CO0S (X+a), Y = C0S X+B, Yy=tg X, y=Ctg X ¥ UX CBOWCTBA;
- TMOHSTHE OCHOBHOTO MEPHOa TPUTOHOMETPHUECKHUX (YHKITHIA;

- anropuT™ npeodpa3oBaHus rpauKoB TPUTOHOMETPHUUECKUX (YHKITHIA.

yYMeTh!



- 3aIMCBIBATh MHOKECTBO YUCEJI, COOTBETCTBYIOINX HA YMCIOBOU OKPYKHOCTH TOYKE; HAXOAWUTH HA YHCIOBOM OKPYKHOCTH TOUYKY,
COOTBETCTBYIOIIYIO JAHHOMY YHCIIY;

- COCTaBJIAThH TaOIMIly 3HAUCHUH; HAXOIUTh HA YUCIOBOM OKPYXHOCTH TOUKU C KOHKPETHBIM 3HaYEHHUEM a0CIIMCChl M OPJIMHATHI, ONpPENeNIATh KaKUM
YHUCJIaM OHU COOTBETCTBYIOT;

- COCTaBUTH TAOJMUIy 3HAUCHHH CHHYCa, KOCHHYCA, TAHT€HCA U KOTAHTEHCa,

- yIpoulath BBIPaKEHUS C IPUMEHEHHEM OCHOBHBIX ()OPMYIT OTHOTO apryMEHTa TPUTOHOMETPHUECKUX (DYHKIIUH;

- TEpeBOJIUTH PAJMAHHYIO MEpY yria B TPAJAYyCHYIO M Ha000pOT;

- pemarb 3aJaHus HA PUMEHEHHe (HOpMyIT IPUBEACHUS;

- CTPOUTH IpaMKu TPUTOHOMETPHUECKUX (DYHKIIHH.

YVI:
KommyHukaTuBHbIe:
Craymate ¥ ciblaTh ApYT Apyra; NpeACTaBIsTh KOHKPETHOE COep KaHue U COOOLIaTh ero B MMCbMEHHOM U YCTHOM (opMme.
PeryasituBHble:
[TprHUMAaTh NO3HABATENIBHYIO L€Nb, COXPAHATH €€ MPHU BHIIIOJHEHUU YU€OHBIX IeHCTBUMH, peryiupoBaTh BECh MPOLIECC UX BBITOJHEHUS U YETKO BBINOJIHAThH
TpeOOBaHUS MO3HABATEIbHON 3a/1a4H.
ITo3naBaTenbHbBIE:
BI)IBOI[I/ITB CJICACTBUA U3 UMCIOIUXCA B YCIIOBUM 3aJ1a41 JAHHBIX; YCTAHABJINWBATH NPUYIUHHO-CIICACTBCHHBIC CBA3H.

Tpnr0HOMeTquec1me YPaBHECHHUA M HEPABCHCTBA.
HpOCTCfIH.IHG TPUTOHOMCTPUYICCKUEC YPABHCHHUA N HCPABCHCTBA. Metoasl peuieHus TPUTOHOMETPUICCKUX ypaBHeHHﬁZ MCTOJbI 3aMCHBI nepeMeHHoﬁ,
MCTO/I PA3JIOKCHUA Ha MHOXHTECIN, OJHOPOJHBIC TPUTOHOMETPUUCCKHUE YPABHCHU .

OcHoBHas1 neab -popMUpoBaHUE NMPEACTABICHUI O PEIIEHUU TPUTOHOMETPUUECKUX YPAaBHEHUN Ha YUCIIOBOM OKpPYKHOCTH, 00 apKKOCHHYCE, apKCHHYCE,
ApPKTaHI€HCE U apPKKOTAaHI'€HCE, OBJIAJICHUE YMEHUEM PELICHUS TPUTOHOMETPUUYECKUX YPABHEHUN METOJOM BBEACHHE HOBOW IEPEMEHHOM, pa3IOKECHUS Ha
MHOKUTENH, (OPMUPOBAHHWE YMEHHH  peIIeHHUs OJHOPOAHBIX TPUTOHOMETPUYECKHX YpaBHEHHUH, paclIUpUTh M O0OOOIIUTH CBEIEHUS O BHJIAX
TPUTOHOMETPUYECKUX YPABHEHUM.
B pesyabTare u3y4eHus JaHHOM TeMbI 00y4alOLMIACH 0JI7KEeH:
3HATh/TIOHUMATD!

- TIOHATHE APKKOCUHYCAa U ypaBHEHHUSA COS a =t;

- TIOHSTHE apKCHHYCAa M ypaBHEHUs sina =t;
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- IIOHATHUE apKTaHIeHca U ypaBHeHus {ga=t;
- TMOHATHUE apKKOTaHIe€HCca U ypaBHeHus ctga =t;
- IPOCTEHIINE TPUTOHOMETPUUYECKHUE YPABHEHUS.

yYMeThb.:
- pemarh ypaBHeHHs C0Sa =t,sina=t,tga=t,ctga=t;
- pelath MpOCTEUIINE TPUTOHOMETPUUECKUE YPAaBHEHUSI.

Yya
KoMmyHunkaTuBHbIe:
O0OMeHuBaThLCs MHCHUSIMU, IIOHUMATh ITO3UIINIO HapTHépa, B TOM YHUCJIC U OTIIMYHYIO OT CBOGﬁ; 3a1aBaThb BOIPOCHI, CJIYHIATh U OTB€YATh HA BOIIPOCHI
Ipyrux, GopMyIHpOBaTh COOCTBEHHBIE MBICIIU, BBICKA3bIBaTh U OOOCHOBHIBATh CBOIO TOUKY 3PEHUSI.
PeryasituBHbie:
[TnanupoBath (B COTPYIHUYECTBE C YUUTEIEM U OJHOKIACCHUKAMU WJIM CaMOCTOSATEIbHO) HE00X0AUMBIE AEHCTBUSL, Ollepalui, IeHCTBOBATh 10 IUIAHY;
CaMOCTOSITENILHO IJIAHUPOBATh HEOOXOUMBbIE IEUCTBHUS, ONEpaLIH.
ITo3naBaTenbHbBIE:
AHanu3upoBaTh YCIOBHS U TpeOOBaHUS 3a/1a4H; IPOBOJAUTH AHAIM3 CIIOCOOOB pEIIEHUS 3a/1a4l C TOUKH 3pEHHsI UX pallMOHAIN3aM1 U S KOHOMUYHOCTH.

IIpeoOpa3zoBaHue TPUTOHOMETPHYECKHX BbIPAKEHUIA.
@opMysbl CIIOKEHMSI, TPUBEIEHUS, BOMHOIO aprymMeHTa, MOHWXeHHs creneHu. [IpeoOpa3oBaHune CyMMbI TPUTOHOMETPHUUECKUX (QYHKIHMH B
IPOM3BEACHUE U TPOU3BEACHUS B CyMMY. MeTO/Ibl pelIeHUs] TPUTOHOMETPUYECKUX YpaBHEHHH (IIPOJIOJIKEHNUE).
OcHoBHas nesab -popmMrpoBaHue NpeaAcTaBIeHU 0 GopMyiax CHHYCa, KOCUHYCA, TAHT€HCA CYMMBbI M Pa3HOCTH apryMeHTa, (hOpMYJIbl IBOHHOTO
aprymMeHTa, GopMyJibl IOJIOBUHHOTO YIiia, (GOpMYJibl IOHWKEHHUS CTETIEHH, OBJIA/IEHUE YMEHHUEM MPUMEHEHHUE 3TUX (GopMyJ, a TaKkKe POPMYIIbI
npeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B Ipou3BeieHue U (hopmyibl Ipeodpa3oBaHus IPOU3BEIEHUS TPUTOHOMETPUUECKUX (QYHKIIHI B
CYMMY, PaCHIMPUTh U 000OIUTH CBECHUS O MPeoOpa30BaHUU TPUTOHOMETPHUECKUX BBIPAXKEHUSX, IPUMEHSISI pa3IndHble (OPMYIIBL.
B pesyabTare u3y4eHus JaHHOM TeMbI 00y4alOLMIACH 0JI7KEeH:
3HATh/TIOHUMATD!
- (hopMyJBl CHHYCa, KOCMHYCA, TAHT€HCA, KOTAHT€HCA CYMMBI U Pa3HOCTH apryMEHTOB,;

(GhopMyIIbI TBOHOTO apTyMEHTa;

(dbopMmyIbl MpeodpazoBaHMsl CyMMbI TPUTOHOMETPHUECKUX (DYHKIMN B IPOU3BEICHUE
- (opmyisl mpeobpa3oBaHus TPUTOHOMETPUUYECKUX (PYHKLIUN B CyMMY;
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- (opmynsl mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX (QYHKIUN B CYMMY;
- mpeoOpa3oBanue BeipakeHust Asinx + B cos x k Buay C sin (x+t).

yMeEThb:
- TIpUMEHATH (POpMYIIBI CHHYCA, KOCHHYCA, TAHT€HCA, KOTAHT'€HCA CYMMBI U Pa3HOCTH apryMEHTOB IIPU PELICHUH 33/1aHUl;
- TOpUMEHATH (POPMYIIBI ABOWHOTO apryMEHTa MPH PELICHUN 3aaHUH;
- TpHUMEHATH (POPMYIIBI TPeoOPa30BaHUS CYMMBI TPUTOHOMETPUIECKUX (PYHKIMIA B TPOM3BEACHUE TIPU PEIICHUH 3a/1aHU;
- (opmymsl TpeoOpa3oBaHUs TPUTOHOMETPHUECKUX (DYHKIUN B CYMMY IIPH PEUICHUN 3aaHUH.
YV
KoMMyHuKaTHBHBIE:
[IpencraBisiTh KOHKPETHOE COJICPKAHUE M COOOIIATh €r0 B MMCbMEHHON M yCTHOU (opMme;
YMeTh (MK pa3BUBATh CIIOCOOHOCTH) C MOMOIIIBIO BOIIPOCOB JIOOBIBATH HEJIOCTAOIIYI0 HHPOPMAIIHUIO.

PeryasituBHblie:
CraBuTh yueOHYIO 3a/1a4y Ha OCHOBE COOTHECEHUS TOTO, YTO yXKE€ H3BECTHO, YCBOCHO, U TOTO, YTO €IIé HEM3BECTHO;

CamocrosiTeTbHO (OPMYITHUPOBATH MMO3HABATEIBHYIO 11€JIb U CTPOUTH ICUCTBUS B COOTBETCTBUU C HEM.
Ilo3HaBaTe/LHBIE:
[IpoBoaNTH aHAIN3 CIIOCOOOB peIIEHUs 3a/1a4.

IIpousBoanas.

Omnpenenenre YUCIOBOM MOCIEI0BATEILHOCTH, CIIOCOOBI €€ 3ajaHus U cBoicTBa. [Ipenen uncioBoi mocineaoBaTenbHOCTH, CBOMCTBA CXOMSAIIUX CS
nocienosarenbHocTell. Cymma OeCKOHEUHOM reoMeTpudeckoit nporpeccu. Ilpeaen pyHkuu Ha 6ECKOHEYHOCTH U B TOUKE.

3anauyu, NPUBOJAAILIUE K MOHATUIO IPOU3BOJHOMN, ONpeAeseHNe MPOU3BOIHOM, BbIUMCIEHUE MPOU3BOIHBIX. [oHATHE TPOM3BOAHON I — O MOpsKa.
HuddepenunpoBanue cinoxHoi ¢yHkuuu. JuddepennupoBanue oOpaTHOW (yHKIMU. YpaBHEHHE KacaTelbHOM K Tpaduky (QYHKUMU. YpaBHEHHE
KacarelnbHOU K rpaduky Qynkiuu. [I[puMeHenne nporu3BOAHON IJisl KCClieoBaHUs (YHKIIMNA HA MOHOTOHHOCTh U dKCTpeMyMbl. [I[pruMeHenne nmponsBoTHON
JUIs TOKa3aTeabCTBA TOKIECTB U HepaBeHCTB. [locTpoenue rpadgukoB GyHkuuil. [Ipumenenue npou3BoJHOM Uil OTHICKAHUS HAaMOOJBIIEro U HAMMEHBIIIETO
3HauUEHUH HEeNpepbIBHON (PYHKIINN HA TPOMEXYTKE. 3a7aun Ha ONTUMHU3ALINIO.

OcHoBHas1 Heab-POPMUPOBAHUE YMEHUIN MPUMEHEHUS MPaBUJl BRIYUCIEHUS TPOU3BOIHBIX U BBIBOAA (POPMYJI MPOU3BOAHBIX 3JIEMEHTAPHBIX (PYHKIIHHA,
(dbopMHpOBaHUE MPEACTABICHHUS O OHATHH MIpE/eia YNCIOBON MOCIEI0BATEIBHOCTH U (QYHKIIUH, OBJIAZICHUE YMEHHEM UCCIIe0BaHMs (DYHKIINH, C
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MOMOIUIbIO TPOU3BOJHOMN, COCTABIISITh YPAaBHEHUSI KacaTeIbHOU K rpaduky QyHKIUU, TPUMEHEHUS TPOU3BOIHON JUISl KCCIIeI0OBaHUs (PYHKIIMM Ha
MOHOTOHHOCTh M SKCTPEMYMBI B IOCTPOCHHS TPAPUKOB (yHKITHIA.

B pe3yabTare uzy4eHusi JaHHOUW TeMbl 00Y4aIOUIUIICS OJIKEH
3HATh/TIOHUMATD!
- IIOHATHUE YUCIIOBOM MOCJIEA0BATENLHOCTH U €€ Mpejiena:
- CBOICTBA CXOASILIUXCS MOCIEI0BATENbHOCTEN;
- MOHATHE OECKOHEYHOH reOMEeTpUYECKOM POrpeccuu;
- TOHATHE Npezena GyHKIUN Ha OECKOHEUHOCTH U B TOUKE;
- IIPaBUJI BBIYUCIICHUS IPOU3BOIHBIX 3JI€MEHTAPHBIX (DYHKIIHIA;
- (hopMyJIBI IPOU3BOTHBIX AIIEMEHTAPHBIX (DYHKIIHIA;
- IOHATHE NpeJieNa YUCIOBOM MMoCIe10BaTeIbHOCTH U (YHKLIUY;
- ypaBHEHHE KacaTeJbHOH K rpaduky QyHKINY;
- QITrOpPUTM HUCCleIoBaHMsl PYHKIIMM Ha MOHOTOHHOCTB M 3KCTPEMYMBbI ¢ IPUMEHEHUEM POU3BOTHOM;
- IOHATHE HAUOOJIBUIMX M HAUMEHBUIMX 3HAUYE€HUH BEITMYMH.

- HaxOJUTh MPEJEI YUCIOBOU MOCIEN0BATEIBHOCTH;

- HaXOJUTh CyMMY O€CKOHEYHON reOMeTpUYECKOM MPOrpeccHH;

- HaxoIuTh npefen GyHKIUU Ha OECKOHEUYHOCTH U B TOUKE;

- BBIUUCIIATH POU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUI ¢ TpUMeHeHHeM (OpMYIT UX MPOU3BOAHBIX;

- HaxoJuTh Mpejes YUCIOBOU MOCIeA0BATENbHOCTH U (PYHKIINH;

- COCTaBJIATh ypaBHEHUE KacaTelbHOH K rpaduky pyHKIUY;

- HccaenoBaTh GQYHKIMM Ha MOHOTOHHOCTB M KCTPEMYMBI C IPUMEHEHUEM ITPOU3BOJIHOM;

- CTpOUTb rpaduKu QPYHKIUI ¢ IPUMEHEHUEM NTPOU3BOAHOIM;

- HaxoJuTh HauOoJsblliee U HaMMEHbIIIee 3HaU€HNE BEIMYHUH.

YVA
KoMmyHuKaTuBHBIE:
OOMeHUBaTbCI MHEHUSMH, IIOHUMATh TIO3ULIUIO MTAPTHEPA, B TOM YHUCIIE U OTJIMYHYIO OT CBOEH;
3aaBaTh BOMPOCHI, CIYIIATh U OTBEYATh HAa BOIIPOCHI IPYTUX, POPMYIUPOBATH COOCTBEHHBIE MBICIIH, BBICKA3bIBATh U 00OCHOBBIBATH CBOIO TOUKY 3PEHUSI.
PeryasiTuBHblie:

[TnanupoBath (B COTpYIHUYECTBE C YUUTEIEM U OJJTHOKIACCHUKAMH UJIM CaMOCTOSITEIbHO) HEOOXOAUMBbIE IEHCTBUS, Ollepalliy, AeMCTBOBATh 0 IUIaHY;
CamocTosTeNbHO MIIaHUPOBATh HEOOXOIUMBIE ICHCTBUSA, ONIEPALIUH.
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IHo3naBaTenbHbIE:

AHaIM3upoBaTh YCIOBHS U TPEOOBAHUS 331a4H;
[TpoBoauTH aHaNKM3 CIOCOOOB PELICHUS 3aa4u C TOUKU 3PEHUS UX PAllMOHATIN3alUN U S KOHOMHUYHOCTH.

Hrorosoe noBropenue
OcHoBHas1 HeJib- (pOpMUPOBAHUE MPEICTABICHUN O LIETOCTHOCTH U HEMIPEPHIBHOCTHU Kypca aiareOpsl M Havaja aHalu3a, OBJIaJIeHUE YMEeHUEeM 0000IeHus U
CHUCTEMaTH3alluy 3HAHWK Y4YaIIMXCsl MO0 OCHOBHBIM TeMaM Kypca aiareOpbl W Havana aHanuza 10 kiacca, pa3BUTHE JIOTMYECKOTO, MAaTEMAaTHYECKOTO
MBILUICHUS U UHTYULIMU, TBOPUYECKUX CIIOCOOHOCTEH B 00JIaCTH MaTeMaTHKU.

Yya

KoMmyHnkaTuBHbIe:
ApPryMEeHTHpPOBATh CBOIO TOUKY 3pEHHS, CIOPUTH U OTCTanBaTh CBOIO TO3UIIMIO HEBPAXKICOHBIM ISl ONIITOHEHTOB 00Pa30M; pa3BUBATh YMEHHS
MHTETPUPOBATHCS B IPYIIIY CBEPCTHUKOB M CTPOUTH IPOJYKTUBHOE B3aUMOJIEUCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH.

PeryisiTuBHbIE:
BHocuTh HE0OX01MMBbIE IOMOHEHUS U KOPPEKTHBBI B IIJIaH U CIIOCO0 JIEHCTBUS B Cllyyae pacXoKACHUs 3TalOHa, PeaIbHOro JICHCTBUS U €ro pe3yJbTara.
IIo3HaBaTenbHBIE:
Ocy1iecTBIATh CpaBHEHHUE U KIaCCU(UKALMIO 110 3alaHHBIM KPUTEPUSIM.
Crpykrypa Kypca
Ne Tema KonnuecTBo yacos
1 BBonHOE OBTOpEHUE. 6
2 YucnoBsle QyHKINU. 7
3 Tpuronomerpuyeckue GyHKIUH 23
4 TpuroHomeTpuyeckre ypaBHEHUS 17
5 [TpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAXKEHUI 17
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6 [IpousBoanas 28

7 HTOroBoe OBTOPEHHE 42

Hroro 140

YueOHO-MeTOANMYECKOE 00ecIIeUeHne:

e Mopakosuu A. I'. Anre6pa u Hadana ananu3a. 10-11 kmace: yuebuuk 6a3oBoro ypoBHs / A. I'. Mopakosuy, I1. B. Ceménos. — M.: Muemo3uHa,
2005.

e MopnkoBud A. I'. Anre6pa u Havana ananu3a. 10-11 kmace: 3amauank 6a3oBoro yposHs / A. I'. Mopakosuy, I1. B. CeménoB. — M.: MHemo3uHa,
2005.

e T['nmun3bypr B.. AnreOpa u nHauyana ananuza. 10 kinacc. KontponbHbie paboThl, 6a30BbIi ypoBeHb. — M.: MHemo3uHna, 2009.

e Aunekcanapona JI.A. Anrebpa n Havaiia aHayimza. 10 kimacc. CamocrosiTennbHBIE paOboThI, 0a30BBIN ypoBeHB. — M.: MHeMo3uHa, 2009.

e COopHMKH A5 TOAroToBKHU U npoBeaenust EI'D /2020

HNHuTepHeT-pecypcebl:
-DeepabHBI HHCTUTYT MEAarorn4eckux u3mepenuit Wwwi.fipi.ru
-DenepanbHblil HEHTP TECTUPOBAHUS WWW.rustest.ru
-PocO6pHan3op www.obrnadzor.gov.ru
-Poccuiickoe obpa3oBanue. Penepanbubiii moptan edu.ru
-DeiepanbHOE areHCTBO 10 0Opa3zoBaHuio PO ed.gov.ru
-OenepanibHBIN COBET M0 yueOHMKaM MUHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu http://fsu.edu.ru
-OTKpBITHIN OaHK 3a7aHuil o MatemaTuke http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

15


http://www.fipi.ru/
http://www.rustest.ru/
http://www.obrnadzor.gov.ru/
http://edu.ru/
http://ed.gov.ru/
http://fsu.edu.ru/
http://www.mathgia.ru:8080/or/gia12/Main.html?view=TrainArchive

KosaunuecTBO 4acoB:

- Ha y4eOHbIii roa: 140

- BHenemo: 4

I[11aHOBBIX KOHTPOJIbHBIX YPOKOB —/.
[11aHOBBIX THATHOCTHYECKHUX PadoT —2.

KaHeHI[apHO-TeMaTI/I‘lECKOC IIAaHUpPOBaHUE

Ne Tema ypoka Pemaemeie IInanupyemsie pe3yiabTarsl (B cooTrBeTcTBHU ¢ PT'OC) Hdara
npoodIeMbl NMpoOBeIeHUus
A IpeaMeTHbIe VI JInuHOCTHBIE Ilnan | ®akr
pe3yJabTaThl pe3yabTaThl
BBoaHoe moBTOpeHne 6 4acon
Hucnoseie - (hopmupoBane JIEUCTBUS C Ymems ApryMeHTUpOBaTh HCIIONE30BATE
BRIPAKCHUA npejcTaBIeHuit o | HEIBIMU YHCIAMH, | BBITIOTHATH CBOIO TOUKY SPCHUA, | nyno6perennbie
[EJIOCTHOCTH U C Ipo0AMH 1 ¢ NeCTBUS C CIIOPUTB Y| sHamus ¥ yMeHus B
HerepBIBHOCTI/I KOpHSIMI/I 5 IIEJIBIMHA OTCTanBaTh CBOIO HpaKTI/IquKOﬁ
Kypca anredpel 9 | yenonpsys YHCIIAMH, C HOSHIHO ACATCIBHOCTH 1
KJIacca; bo 6 HEBPAKICOHBIM U1 MOBCETHEBHOM KU3HHU
- OBJAJICHHE PMYIH! APODIMIIL € OIMOHCHTOB JUTSL IPAKTUYECKUX
yMeHHEM COKpalm€HHOIo KOpHAMU, 06pa30M; pa3BHUBaTh paC‘IéTOB o
0600IIEeHHs 1 YMHOXKCHU. HCIOJIB3YA YMCHHA dopMynam, ucHosb3ys
cUCTEMaTHU3aIliuU opmyibl MHTCTPUPOBATLCA B pu HE0OXOIUMOCTH
3HaHUM ydaluxcs COKpAIIEHHOTO TPYHIy CBEPCTHUKOB | riyapoumbie
10 OCHOBHBIM YMHOKEHHUS. EpO)IYKTI/IBHOC:pOHTL MaTepnme u
TeMaM Kypca : npocreiime
BykBenHnbie anreOpsl 9 Kiacca; | melicTBUA HaL Ymemso B3AUMOICUCTBUC  CO | pprypcnmrenbHbie
BBIPAKCHHA - Pa3BHUTHC MHOTOWIEHAaMH, C | BBIIIOJIHSATH CREpeTHIKAMH | yerpoiicra, s
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bykBenHnbie
BBIPAKCHUS

YpaBHeHust

JIOTHYECKOTO,
MaTEMATHYECKOTO
MBIIIJIECHUS U
HUHTYHIINH,
TBOPYECKUX
CIIOCOOHOCTEH B
obOnacTu
MaTeMaTHUKHU

anredpanvyecKuMu
JIpOOSIMU U €
HppalOHAIbHBIM
Y BBIPOKEHHSIMH.

JIECUCTBHUS HAL
MHOTOYJICHAMHU,
c
anreOpanvdecKum
U ApOOSIMU U C
HUPpALMOHATILHBI
MH
BBIPKCHUSIMH.

pEeLIeHuE 1EIIbIX
anredpanvecKux
YpaBHEHUH,
JIpOoOHO-
paloOHaIbHBIX
YpaBHEHUH U
MppalMOHAIBHBIX
YPaBHEHHUH.

Ymems pematp
Lenble
anreOpanvecKue
YpaBHCHUS,
JIPOOHO-
parroHaIbHbIE
ypaBHEHUS U
UPpalMOHATIEHBI
€ YpaBHEHHSI.

B3pPOCJIBIMHU.

Baocuts
HEOOXOIUMBbIC
JIOTIOJTHECHUS Hu
KOPPEKTUBBI B IUIaH
U CI0oCco0 NeficTBUS B
ciydae
PacxoXKICHUS
STaJOHa, PEATbHOTrO
NEUCTBUSI HU  €r0
pe3yJibTaTa.

Ocy1iecTBIAThH
CpaBHEHHE U
KJIacCU(UKALIHIO 110
3aJaHHBIM
KPUTEPHSIM.

OIIMCaHHS U
HCCIICIOBAHUS C
MTOMOIIBIO () YHKIIHIA
pealbHBIX
3aBHCHMOCTEH,
MPEJICTABICHUS UX
rpaduvecku;
HHTEPIIPETAINH
rpauKoOB peabHBIX
MIPOIIECCOB.

17




S YpasHenns 3aKpEIHTh Vmemn peruath
HABBIKH PEIIeHHs | LETbIe
1IEJIBIX anreOpanyecKue
anrebpanyeckux | YPaBHCHIA,
. 00HO-
ypaBHEHMUIA, AP
AIMOHABHBIC
JIpOOHO- p
ypaBHEHUS U
palOHAIBHBIX
o I/IppaHI/IOHaJII)HI)I
YPaBHCHIH 1 ¢ YpaBHCHHUSI.
MPPAIMOHAIBHBIX
YpPaBHEHU.
6 Konmponwvnaa

paooma Nel no
meme:
«lloemopenue
Kypca 0CHOBHOUL
WIKOJIbL)

Texnonozuu: 310poBbecOSPEIKECHNUS, TNYHOCTHO-OPUCHTHPOBAHHOTO 00

YUYCHUS, IIEAAarOruKa COTpyJHUYICCTBA

I'maBa 1.YuncaoBbie pyHkuuu 7 4acoB

7

Ornpenenenue
YHCIIOBOM
byHKIMA 1
CITIOCOOBI €€
3a7aHus.

-(opmMupoBaHue
IPEJCTAaBICHUS O
YUCIIOBOM

GbyHKIIH,
crocobax eé

Omnpenenenne
YHUCIIOBOH
byHKIMH 1
CIIOCOOBI €€
3a7aHus.

Ymemo pemarn
3a/laHus 110 TeEME

Cnymats u
CITBIIIATH IPYT
ApyTa; IPeACTaBIATH
KOHKPETHOE
coiepKaHue U

UCIIOJIb30BaTh
npuoOpeTeHHbIe
3HAHUA U YMEHUS B
[IPaKTUYECKOU
NeSITeNIbHOCTH U
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8 Onpenenenue 3aJIaHusd, O €O000I11aTh €ro B
YHCJIOBOM CBOMCTBax MUCbMEHHOM U
byHKIMH 1 3JIEMEHTAPHBIX yCTHOM popme.
CIIOCOOBI e GyHKIHH.
3a/IaHMS. -opMHpOBaHUE [IpuHuMath

9 CsaoiicTBa yMeHust HaxoauTb | CBoicTBa Ymemo M03HABATEJIbHYIO
byHKIHi. 3HAYEHUE GbyHKIH. IPUMEHSATH Le/b, COXPAHATh €&

10 Crolicrsa HHCIIOBBIX CROMCTRA TpH BBITONHEHAN
by, GbyHKIHH. (byHKLIM TpH y4eOHBIX IeHCTBUH,

-OBJIaJICHUE peryaupoBaTh BeCh
HaBBIKAMH U BBITOTHCHIH MPOIIECC UX
YMEHUSIMU 3aJ1aHuH 110 BBITNIOJIHEHUS U
MTOCTPOCHUS TEME. YETKO BBITIOJIHATH
rpaduKoB TpeOOBaHMS

11 O6patHblie 3JIEMEHTAaPHBIX OopatHsbie Ymemo MMO3HaBaTeIbHOU
(ynxumn. byHKIHIA. GyHKIMH. HaXOIUTh 3a7a4H.

“pa3BUTh oOpaTHbIe

TBOPYECKHUE dyHKIHK BriBoauts

CIIOCOOHOCTH B CIIEJICTBUS U3

MTOCTPOEHUU HMEIOIIMXCS B

rpadukoB YCIIOBUU 3a71au

byHKIHIA. JTAHHBIX;
yCTaHaBIUBATh
MPUYUHHO-
CJIE/ICTBEHHbBIE
CBSI3H.

12 Konmponvnasn

paboma Ne2 no
meme: «Hucnoevie

dyukuuuy»

HOBCG,Z[HCBHOﬁ KHU3HHU

JUISL TPAKTUYECKUX
pacd€ToB Mo

dbopMyaM, UCTIOTB3YS

IIpU HEOOXOIUMOCTH
CIPaBOYHbIE
Marepuaibsl U
IIpOCTENIINE
BBIYMCIIUTEINIbHbBIC
YCTPOMCTBA.

yMEHUE
KOHTPOJINPOBATh

IIPOLIECC U PE3YJIBTAT
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13

AHanu3
KOHTPOJIBHOM
pabotsl. Permenue
3azad.

yaeOHOMI
MaTeMaTUYECKOU
NEITENbHOCTHU

Texnonozuu: 310poBbecOepekeHus, MpodIeMHOro 00ydeHwus, T HEPSHIIMPOBAHHOTO MOIX0/a B 00YYSHHH, MTEIarOTMKa COTPYAHINYECTRA,

KOMMYHHKAIIMOHHBIC TEXHOJIOT'NU

I'naBa 2. Tpuronomerpuyeckue pynkuuu 23 yaca

14

YucnoBas
OKPY>KHOCTh

-(popmMupoBaHue
MPEJICTABJICHUS O
YHCIOBOM
OKPYKHOCTH, O
YHCIOBOM
OKPY’KHOCTH Ha
KOOPJIMHATHOMN
IUIOCKOCTH.
-popmMupoBaHue
YMEHUS HaXO/IUTh
3HaYECHHE CHUHYCA,
KOCHHYCA,
TaHreHCca U
KOTaHI¢Hca Ha
YHCI0BOM
OKPY>KHOCTH.

MOHSTHE YHUCIOBOH
OKPY>KHOCTH;
MHO>KECTBO YHCElI,
COOTBETCTBYIOIIMX
Ha YMCIIOBOM
OKPYKHOCTH
TOYKE;

Ymemso
3aHCHIBaTh
MHO>KECTBO
Yypced,
COOTBETCTBYIOL]
UX Ha YHUCJIOBOM
OKPYKHOCTH
TOYKE, HaXOJUTh
Ha YHCJIOBOM
OKPYKHOCTH
TOYKY,
COOTBETCTBYIOILL
YIO TaHHOMY
YUCITY.

Cnywmats u
CJIBIIIATH APYT
IpyTa; MPEICTaBIATh
KOHKPETHOE
COJIep)KaHUe
€Oo00I1IaTh €ro B
IMMCHMEHHOMN 1
yCTHOH (opme.

[IpuanMaTs
M03HABATEIbHYIO
1IeJIb, COXPAHATH €€
MIPY BBITIOJIHEHUT
yueOHBIX IeUCTBUH,
peryimpoBarh BeCh
nporecc ux

HCII0JIb30BATh
puoOpeTeHHbIE
3HAHUS U YMEHUS B
MPaKTUYECKOU
JESITEIbHOCTH U
MIOBCETHEBHOM KU3HU
JUIS IPaKTUYECKUX
pacy€ToB 1o
dbopmynam, BKIIIOUast
bopmysl,
coJieprKalue
TPUTOHOMETPUUECKHE
(GYHKIMY, UCTIONIB3YS
IpU HEOOXOIUMOCTH
CIPaBOYHbIE
MaTepHalbl U
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15

Ywucnosas
OKPY>KHOCTb Ha
KOOPJIMHATHOMN
IUIOCKOCTH.

16 CuHyC 1 KOCHHYC.
17 Tanrenc n
KOTaHTeHC.

-OBJIa/ICHUE
yMEHUEM
MIPUMEHSITD
TPUTOHOMETpPUYEC
Kue QyHKIIUN
YHCIIOBOTO
apryMeHrTa, npu
peoOpa3oBaHuU
TPUTOHOMETPHYEC
KHMX BBIPQ)KCHUH.
-OBJIa/ICHUE
HaBBIKAMHU U
YMEHUSIMH
MOCTPOCHHS
rpadukoB
byHKIMiA y=SinX,
y=COSX,
y=tgx,y=Cctgx .
-pa3BUTh
TBOpYECKHE
CIOCOOHOCTH B
MOCTPOSHHUH
rpauKoB
byHKIMIA

YUCII0Bas Ymemnw BBITIOJTHEHUS U
OKPY>XKHOCTb Ha COCTaBIATH Y€TKO BBIIIOJIHATD
KOOPJAMHATHOM Ta0MIuUILy TpeboBanms 5
N MMO3HABATEJIbHOMN
IUIOCKOCTH; 3HAaYCHUI;
3aJa4m.
Tabauna HaXOJHUTh Ha
3HAUYCHMI; YHUCI0BOM BLIBOIUTE
OKPY>KHOCTH CICICTBUS U3
TOYKH C MMEIOILIUXCS B
KOHKPETHBIM YCJIOBHH 3a]a4H
3HAYCHHUEM AQHHBIX,
yCTaHaBJIUBATh
a0CIIUCCHI U
MIPUYUHHO-
OpAMHATEL, CJICZICTBCHHBIC
OnpeaesaTh CBSI3IA.
KaK{UM 4YHCIaM
OHU
COOTBETCTBYIOT.
MOHATUA CUHYca U | Ymems Cotymath u
KOCHHYCa COCTaBHUTh CIIBITIIATD JPYT
TaOIUIy UX Jpyra; MpeICTaBIATh
3HAYEHUH. KOHKPCTHOC
coJiepKaHue u
ompeeeHue Ymemo coo0IIaTh ero B
TaHT€HCA U COCTaBUTh MTMCbMEHHOU 1
KOTAHT€HCa; MX TaOJHILY UX yCTHOH dopwme.
CBOICTBA; 3HAYCHHIL,

[IpuanMats

MPOCTEUIIINE
BBIYUCIIUTEIIbHBIC
YCTPOMCTBA, 1151

OIIMCaHUS U
HCCJICOBAHUS C
MTOMOIIBIO () YHKIIHMA
peaTbHBIX
3aBHCHUMOCTEH,
MIPEIICTABICHUS UX
rpaduvecKu;
HHTEPIIPETAINH
rpauKoOB peabHBIX
MIPOIIECCOB.

HCI0JIb30BATh
npuoOpeTeHHbIe
3HAHUA U YMEHUS B
[IPaKTUYECKOU
NeSITENIbHOCTH U
[TOBCEHEBHOM KU3HU
JUIS IPaKTUYECKUX
pacy€ToB 1o
dbopmynam, BKIIIOUast
bopmysbl,
coJieprKalue
TPUTOHOMETPUUECKHE
(GYHKINH, UCTIONIB3YS
IpU HEOOXOIMMOCTH
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18

Tpuronomerpuuec
Kue GyHKIUU

YK CIIOBOT'O
apryMeHra

19

Tpuronomerpuuec
Kre GyHKIUU
YHCIIOBOTO
apryMeHTa

MOHATHE
TPUTOHOMETPUYEC
KO QyHKITUH
YHCIIOBOTO
apryMeHTa;
OCHOBHBIE

Ymemo
yIIpOIIaTh
BBIPKEHUS C
MIPUMEHEHUEM
OCHOBHBIX
(dhopMys1 0OJTHOTO

(GhopMyIbl OTHOTO | apryMeHTa
aprymeHTa TPUTOHOMETPHUYE
TPUTOHOMETPUYEC | CKUX (DYHKIIMMA.
KX (QYHKIUH;

MOHSATHE Ymems
TPUTOHOMETPHUYEC | YIPOIIATh

KOU (hYHKITUU BBIPAKEHHUSI C
YHCIIOBOTO MIPUMEHEHUEM
apryMeHTa; OCHOBHBIX
OCHOBHEIE dbopMyI o1HOTO
(hopMyIbI OTHOTO | apryMeHTa
aprymeHra TPUTOHOMETPHUYE
TPUTOHOMETPHYEC | CKUX (PYHKIIHIA,
KUX (PYHKITHH;

MI03HABATEJIbHYIO
LIeJIb, COXPAHATH €€
IIPHU BBINOJHEHUN

y4eOHBIX ICHCTBUH,

pEryaupoBaTh BEChH
MpoLecc ux
BBITIOJTHEHUS U
YETKO BBINOJHSITH
TpeOOBaHMS
IMO3HABaTCIILHOM
3a7a4H.

BriBoants
CIICZICTBUS W3
HMEIOIINXCS B
YCJIOBUH 3a7a41
JIaHHBIX;
YCTaHaBJINBATh
IIPUYUHHO-
CIICICTBEHHEIC
CBSI3H.

CIIpaBOYHbIE
MaTepuaibl U
MPOCTEUIIINE
BBIUHCIIUTENbHbIE
YCTPOWCTBA, 151

OIMCAHUS U
HCCJICIOBAHUS C
MOMOIIBIO (YHKIUI
peaTbHBIX
3aBHCHUMOCTEH,
MIPEIICTABICHUS UX
rpaduvecKu;
HUHTEPIIPETAIINH
rpauKoOB peabHBIX
MIPOIIECCOB.

HCII0JIb30BATh
IpUOOpETEHHBIE
3HAHUA U YMEHHUS B
MIPaKTHYECKON
JESTENIBHOCTH U
MOBCEIHEBHON XU3HU
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20

Tpuronomerpuuec
Kue GyHKIUU
YIII0BOTO
apryMeHra

21

Tpuronomerpuuec
Kue GyHKIUU
YTJIOBOT'O
apryMeHTa

TIOHSATUE Ymemo

TPUTOHOMETPUYEC | MEPEBOJUTH

KO QyHKITUH pasvaHHyIo

yTJII0BOTO Mepy yria B

apryMeHTa; rpagyCHYIO U

MOHSITHE HA00O0pOT.

paZnaHHO MephI

yria;

TIOHATUE Ymemso Cnymars u

TPUTOHOMETPHUYEC | MEPEBOIUTH CJIBIIATH JAPYT

KO QyHKITUH paauaHHyO ApYyra, IIpEICTaBIIATh

YIJIOBOTO Mepy yriia B KOHKPETHOC

apryMeHTa; IpalyCHYIO H COACPRANIC 1
cO001IaTh €ro B

MOHSATHE HA000POT. IHCBMEHHOM 1

pazuaHHON Mephbl
yria;

22

®opMyiibl
[IPUBECHUS

(bopMmyIbI
NIPUBE/ICHMS;

Ymemo pemarn
3aJ]aHuA Ha
pUMEHEHHE
TUX GOPMYIL.

yCTHOU popme.

[IpuHnMaTh
MO3HABATENIbHYIO
LIEJTb, COXPAHSTH €€
P BBINOJHEHUHU
y4eOHBIX JIEWCTBHM,
pEeryiImupoBaTh BECh

JUTSl IPAKTUYECKUX
pac4€ToB 1o
dbopMynam, BKITIOYast
bopmybl,
coJiepKalime
TPUTOHOMETPUUECKHE
(GYHKINH, UCTIONB3YS
IIpU HEOOXOIUMOCTH
CIIPaBOYHbIE
MaTepuaibl U
MPOCTEUIIINE
BBIUHCIIUTENbHBIE
YCTpOWCTBA, 151

OIUCAHMS U
MCCIICIOBAHMSI C
MOMOIIBIO (PYHKIMH
peaTbHBIX
3aBHCHUMOCTEH,
MPEJCTaBICHUS UX
rpauyuecKy;
MHTEPIpETANN
rpaMKOB peabHbIX
MIPOLIECCOB.

23




23

DopMyiibl
IIPUBEJCHUS

24

Konmponvnasn
paoomahNe3  no
meme:
«Onpeoenenue

mpucoHomempuue

CKUX (PyHKyuiL»

(bopmyIbI
NIPUBE/ICHMS,

3uamuv hopmymsl
PUBEICHUS;
Ymems pematp
3aJjaHus Ha
pUMEHEHHE
3TUX POPMYIL.

MpoIIecC UX
BBIIOJIHEHHS U
4ETKO BBIIOJHATH
TpeOOBaHUS
IMO3HABaTCIILHOM
3aJ1auH.

BriBomuts
CIIeACTBUS U3
AMEIOIHNXCS B
YCIIOBHHM 337a4H
JTAHHBIX;
yCTaHaBJIUBATh
MPUYUHHO-
CIIeICTBEHHEBIC
CBSI3H.

25

AHanu3
KOHTPOJIbHOU
paboThI

YMCHHE
KOHTPOJIHPOBATH
MPOLIECC U PE3YNIbTAT
yaeOHOI
MaTeMaTH4eCKOn
JNEATEILHOCTH

24




26

®Oynkuuus y = Sin
X, €€ CBOMCTBa M
rpadux

rpaduk GyHKINHU Y
= sinx, ee
CBOWCTBA U TpaduK

Ymemo cTpouts
rpaduk GyHKIUN
y =sin X,
UCIIOJIb30BaTh
CBOMCTBA.

rpaduku GyHKIHIA

Ymemw cTpouth

27 OyHKIMH Y = Sin
X, €€ CBOMCTBa M
rpaduk

28 OyHKIMU Y = COS
X, €€ CBOICTBaA B
rpaduk

29 DyHKIMH y = COS

X, €€ CBOICTBA U
rpaduk

y=dnlxtd) rpaduk
u¥= sinx +h q)YHKHI/II/I
y=dn{x*a),
F=snx xh
rpaduk GyHKIUU y | Ymemsb CTPOUTH
= COX, CBOWCTBa rpaduK GyHKIUU
GbyHKIUH. y = COS X,
UCIOJIb30BaTh
CBOMCTBA.
rpaduk GyHKUUU y | Ymemsb CTPOUTH
= COX, CBOWCTBA rpaduk
GbyHKIUH. byHKIIUN

p=rcos(xt QJ,FCO
sx+b
HCII0JIb30BATh
CBOICTBA.

Cnymarp u
CHBIIIATH APYT
IpyTa; MPeICTaBIATh
KOHKPETHOE
coJiepKaHue u
co00IIAaTh €r0 B
MHUCHbMEHHOMN U
YCTHOH (opme.

[IpuHrMaTh
II03HABATEJIbHYIO
LIEJIb, COXPAHATH €€
IIPY BBIIIOJIHEHUU
y4eOHBIX JIEUCTBHH,
peryJimpoBarh BECh
MpoLEecc X
BBIITOJTHEHUS U
YETKO BBINOJHATH
TpeOoBaHUS
ITI03HABATEJIbHON
3a7a4H.

BriBoauts
CIICZICTBUS W3
HMEIOIIINXCS B
YCJIOBUH 3a7a41
JTaHHBIX;
YCTaHaBJINBATh

HCII0JIb30BATh
npuoOpeTeHHbIe
3HAHUSA U YMEHHUS B
[IPaKTUYECKOU
JESTEILHOCTH U
ITIOBCETHEBHOM KU3HU
JUIS TPaKTUYECKUX
pacy€roB 110
bopmynam, BKIOYas
bopmybl,
coJieprKaliye
TPUTOHOMETPUUECKHE
(GyHKLNHU, UCTIOIB3YS
IIpU HEOOXOIUMOCTH
CIIPaBOYHBIE
MaTepuaibl U
[IPOCTEUILINE
BBIUHCIIUTENbHBIE
YCTPOMCTBA, s

OTIHCaHU U
MCCIICIOBAHMUSI C
MOMOIIBIO (PYHKIMH
peaTbHBIX
3aBHCUMOCTE,
MPEICTaBICHUS UX
rpapuyuecKy;
WHTEPIpETAINN

25




30

[TepuoanuHOCTH
byHKIUH

31

[IpeobpazoBanue
rpadukoB
TPUTOHOMETPHUEC
KUX QYHKIUH

32

[IpeobpazoBanue
rpadgukoB
TPUTOHOMETPHUEC
KUX (pyHKIHI

TIOHATHUE Ymemso IIPUYUHHO-
OCHOBHOT'O HaxXoIUuTh CJIICICTBCHHLIC
nepuoja OCHOBHOM CBA3M.
nepuo.
byHKIHH.
npeoOpa3oBaHue Ywmets ctpouts | Comymate u
rpadguKoB rpaduku C/IBIIATEL APYT
TPUTOHOMETpUYEC | TpuroHoMerpuue | APYT'd; MPEACTABIAT
. . KOHKPETHOE
KUX (QYHKIUN CKUX (PYHKIIHA
coJiepKaHue u
npeoOpa3oBaHue YMeTh CTpOUTH coo0uats cro s
MUCHBMEHHON U
rpadukoB rpaduku .
yCTHOH (opme.
TPUTOHOMETPHYEC | TPUTOHOMETPHYE
KHUX QyHKIUIT CKUX (pyHKIMI [puHAMATh
MMO3HABATEIHHYIO

33

@yHkuu Yy = tg X,
y=CtgXx, ux
CBOWCTBA U
rpaduku.

¢byHKIMM y = g X,
y=ctgX, ux
CBOWCTBA U
rpaduxu

Ymems ctponuts
rpaduk GyHKIMH
y=1gXx

1eJTb, COXPAHSTh €&
MIPH BBIMTOJTHEHUH
y4eOHBIX IeUCTBUH,
pEryIupoBaTh BeCh
nporecc ux

rpauKoOB pealbHbIX
IIPOLIECCOB.

UCII0JIb30BAaTh
npuoOpeTeHHbIe
3HAHUA U YMCHUS B
IIPAaKTHUYECKON
JESTEILHOCTH U
ITOBCETHEBHOM KU3HU
IUIS IPAKTUYECKUX
pacy€roB 110
dbopmynam, BKIOYas
bopmybl,
coJieprKaliye
TPUTOHOMETPUYECKHE
(byHKLINHU, UCTIONB3YS
IIpU HEOOXOIUMOCTH
CIIPaBOYHBIE
MaTepuaibl U
[IPOCTEUILINE
BBIUHCIIUTENbHBIE
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34

OyHkuuu y = tg X,

¢bynkuuu y = tg X,

Ymemo cTpouts

BBITIOJIHEHHUA U

y=ctgx, ux y=CctgX, ux rpauku YETKO BBITOJHSAT

CBOICTBa U CBONCTBA U dyHKIHH y=CtgX, TpeOOBaHMS )

rpapuKH. rpaduKH M03HABATEIHbHON
3aJIauH.
BriBoauts
CIICJICTBUS U3
UMEIOIIUXCS B
YCIIOBUY 33291
JTAaHHBIX;
yCTaHABIIUBATh
IPUYHUHHO-
CJICJICTBECHHBIC
CBSI3H.

35 Konmponsnasn

paoomaNed no

meme: «Ceoiicmea

u zpaguxu

mpuzonHomempuue

CKUX (PyHKYuii»

36 AHanu3
KOHTPOJIbHOU
paboThI

YCTPOMCTBA, 1151

OIIMCAHUS U
HCCJICIOBAHUS C
MTOMOIIBIO () YHKIIHMA
pealbHBIX
3aBHCHMOCTEH,
MIPEIICTABICHUS UX
rpaduvecku;
HWHTEPIIPETAIHH
rpauKoOB peabHBIX
MIPOIIECCOB.

yMEHUE
KOHTPOJIUPOBATh
MPOLECC U PE3YIbTAT
yueOHO
MaTeMaTHYEeCKOH
JeSITEIbHOCTH

Texnonozuu: 310poBbecOepexenns, MM HepeHInPOBAaHHOTO MOAX0/1a B 00yUE€HHH, TOITAITHOTO (POPMUPOBAHHS YMCTBEHHOTO JCHCTBUS, KOMMYHHUKAIIUOHHbIE

TEXHOJIOTHUHN

I'nasa 3. Tpuronomerpuyeckue ypasHenust 17 yacos




37

ApKKOCHHYC U
peleHue
YpaBHEHHUS

cosa=t

38

ApKKOCHHYC U
peleHue
YpaBHEHUS

cosa=t

39

Apkcunyc u
peleHue
YpaBHEHUS

sina=t

-opmMupoBaHue
IIPEJCTABICHUN O
peleHnH
TPUTOHOMETPHUEC
KMX YpaBHEHUH Ha
YUCJIOBOM
OKpY>KHOCTH, 00
apKKOCHHYCE,
apKcuHyce,
apKTaHI€HCe U
apKKOTaHTeHCE.

ApKKOCuHYC U
peleHue
ypaBHEHUs

cosa=t

Ymems pematp
YpaBHEHUS

cosa =t

OOMeHuBaThC
MHEHHUSIMH,
ITOHUMATD ITO3UIIHIO
MapTHEPA, B TOM
YHCIIC U OTIHUYHYIO
OT CBOEH; 3a71aBaTh
BOIPOCHI, CIIYIIATh U
OTBEYATh HA
BOTIPOCHI JPYTHUX,
(dhopMynupoBathb
COOCTBEHHBIC
MBICIIH,
BBICKa3bIBaTh U
000CHOBBIBATH CBOIO
TOUKY 3pCHHUSI.

[TnanupoBats (B
COTPY/ZHUYECTBE C

Ucnonp3oBarh
prOOpeTEHHBIC
3HaHUA WU YMEHHUS B
IIPaKTUYECKOU
JesITeIbHOCTH u

IMOBCEAHEBHON JKU3HU
JUIL  TIOCTPOCHUS U
HCCIICIOBAHUS
MPOCTEUIIINX
MaTEMaTHYCCKUX
MOJEeJIEH.

(dhopmHupoBaHHe
KOMMYHHUKATHBHON
KOMIIETCHTHOCTH B
OOIICHUH U
COTPYJTHUYECTBE CO
CBEPCTHUKAMH,
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40

Apkcunyc u
peleHue
YpaBHEHHUS

sina=t

41

ApKTaHreHc u
peuienue
ypaBHeHus tga =t

Apxkcunyc u
peleHue
ypaBHEHUs

sina=t

Ymems pematp
YpaBHEHUA

sina=t

YUYUTEIEM U
OJHOKJIACCHUKAMHM
TN
CaMOCTOSATEIBHO)
HEO0OXOaMMBIE
JIeiCTBUS,
onepanuu,
JIEHCTBOBATH 1O
IUIaHYy;
CaMOCTOSTEILHO
MJIAHUPOBATH
HEOOXOJIMMEIC
JEUCTBUS,
OTIepaLINH.

AHanusupoBarb
YCIIOBUS U
TpeOoBaHUs 3a/1a4H;
IIPOBOAMTH aHAIN3
CIOCO0O0B pelIeHus
3a/1a4M ¢ TOYKU
3peHus ux
palnoHaIn3auu 1
9KOHOMHMYHOCTH.

OOMeHHUBAaThCS
MHEHHAMU,
[MOHUMATE MTO3UIIHIO
apTHEpPA, B TOM

CTapIIMMH H
MJIaIIIHMH B
00pa3oBaTeIbHOM,
00IIIECTBEHHO
MOJIE3HOM, Y4eOHO-
HCCIIeI0BaTEIbCKOM,
TBOPYECKOHN M IPYTHX
BHJIaX JCSATCIBHOCTH

YMEHUE SICHO, TOYHO,
IPaMOTHO U3JIaraTh
CBOM MBICIIU B YCTHOHN
Y IIICBMEHHOU pPeyH,
IIOHMMATbh CMBICII
IIOCTaBJICHHOM 3aJa4H,
BBICTpanuBaTh
apryMeHTaIuIo,
IIPUBOJUTH IIPUMEPBI
U KOHTPIIPUMEPHI

KPUTHYHOCTD
MBILUIEHUS], yMEHUE
pacro3HaBaTh
JIOTHYECKHU
HEKOPPEKTHEIE
BbICKa3bIBAaHUS,
OTJIMYATh THITOTE3Y OT
¢bakra
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42

ApKTaHI€HC U
pelieHue
ypaBHeHus tga =t

43

ApKKOTaHI'€HC U
peleHue
YpaBHEHMS

ctga=t

ApKTaHTeHC U
pelieHue
ypaBHeHus tg a = t,

Ymems pematp
YpaBHEHUS

tga=t

YHCIIC U OTIMYHYIO
OT CBOEH; 3a7aBaTh
BOIPOCHI, CIIYIIATh U
OTBEYaTh HA
BOIIPOCHI JAPYTHUX,
(dhopMynupoBaTh
COOCTBEHHEIE
MBICIIH,
BBICKA3bIBATh U
00OCHOBBIBATH CBOIO

yMEHHUe
KOHTPOJIUPOBATh
IpOLECC M pe3yibTaT
yueOHO

30




44

ApKKOTaHI'€HC U
peleHue
YpaBHEHHUS

ctga=t

ApKKOTaHI€HC U
peleHue
ypaBHEHUs

ctga=t

Ymems pematp
YpaBHEHUA

ctga=t

TOUKY 3pEHHUSI.

[TnanupoBats (B
COTPYAHHUYECTBE C
YUHUTEJIEM U
OTHOKJIACCHHKAMM
WU
CaMOCTOSITENILHO)
HE0OXOaUMBIE
JIeHCTBHS,
OTICpAIINH,
JIEHCTBOBATH 110
IUIaHYy;
CaMOCTOSTEILHO
IJIAaHUPOBATH
HEO0OXOIMMEIE
JIENCTBUA,
OTIepaIllH.

AHanusupoBarb
YCIIOBUS U
TpeOOBaHUs 3a/1a4H;
IIPOBOAMTH aHAIN3
CIoCco0O0B PEIICHHS
3a/1a4M ¢ TOYKH
3peHus ux
paloHaIn3auu 1
9KOHOMHMYHOCTH.

MaTeMaTUYECKOU
EATENbHOCTH

dbopMupoBaHue
KOMMYHHKATUBHOM
KOMIIETEHTHOCTH B
0OLIIEHNH U
COTPYHUYECTBE CO
CBEPCTHHKAMH,
CTapIIMMH H
MJIAIIAMH B
o0pa3oBaTeIbHOM,
00IIECTBEHHO
MOJIE3HOH, y4eOHO-
HCCIICIOBATEIbCKOM,
TBOPYECKOH M PYTUX
BHJIAX JEATCIHHOCTH

YMEHUE SICHO, TOYHO,
IPaMOTHO U3J1araTh
CBOM MBICIIA B YCTHOM
U IUCBMEHHOU peuH,
ITOHUMATh CMBICII
IIOCTaBJICHHOM 3a1a4H,
BBICTPANBaTh
aprymMeHTalulo,
MIPUBOJUTH IIPUMEPHI
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45 Tpuronomerpuuec
KHE€ ypaBHEHUS

45 Tpuronomerpuuec
KHE€ ypaBHEHUS

46 Tpuronomerpuyec
KHE€ ypaBHEHUS

47 Tpuronomerpuuec
KHE€ ypaBHEHUS

48 Tpuronomerpuyec
KHE€ ypaBHEHUS

49 Tpuronomerpuuec
KH€ ypaBHEHUS

50 Tpuronomerpudec

KHE YPaBHECHHUS

-OBJIaJICHUE
YMEHHUEM
peuieHus
TPUTOHOMETPHUYEC
KUX YpaBHEHUI
METOJIOM
BBEICHUE HOBOU
IIEPEMEHHON,
pa3ioKeHHs Ha
MHOXHUTEIH.
-opMHpOBaHUE
YMEHUH DPELICHUS
OJIHOPOJIHBIX
TPUTOHOMETPHUYEC
KHX YpaBHEHUM.
-pacuIupuTh U
00001IUTh
CBEICHUSI 0 BUAAX
TPUTOHOMETPHUYEC

IIpocreiimme
TPUTOHOMETPUYEC
KHE YPaBHECHHUS

Ymems pematp
IIPOCTEUILINE
TPUTOHOMETPHYE
CKHE YpaBHEHHUS

OOmMeHuBaThCs
MHEHUSIMH,
MOHUMATh TO3UIIIO
napTHépa, B TOM
YHCIIC U OTIHUYHYIO
OT CBO€ii; 3a71aBaTh
BOTIPOCHI, CITYIIIATh U
OTBeuaTh Ha
BOTIPOCHI JPYTHUX,
(dhopMynupoBath
CcOOCTBEHHBIE
MBICJIH,
BBICKA3bIBaTh
000CHOBBIBaTh CBOIO
TOYKY 3PCHHUSL.

[1nanuposats (B
COTPYJHHUYECTBE C
YUUTENIEM U
OJITHOKJIaCCHUKaMH
Wi

U KOHTPIIPUMEPHI

KPUTUYHOCTD
MBIIJICHUS, YMCHUC
pacro3HaBaTh
JIOTHYECKU
HEKOPPEKTHBIE
BBICKa3bIBaHUAA,
OTJINYATh THUIIOTE3Y OT
daxra

yMeHHe
KOHTPOJIUPOBATh
poIecC W pe3ysbTaT
yueOHO
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o1 Tpuronomerpuyec | KX ypaBHEHHM CaMOCTOSITENILHO)
KHE YpaBHCHUS HE0OX0IMMBIC
neicTBus,
oTepaluu,
JIEUCTBOBATE 10
IUIaHYy;
CaMOCTOSITENTLHO
IUTaHUPOBATh
HEOOXO0UMbIE
JIeHCTBHS,
oTiepauu.
AHanu3upoBarb
yCIIOBUS U
TpeOOBaHMS 3a7a4H;
MPOBOANTDH aHATH3
CIOoCcO00B pelIeHus
3a/1a4¥ ¢ TOUYKH
3peHus ux
parroHaIu3aIul 1
HKOHOMHUYHOCTH.
52 Konmponvnasn
paooma Ne5 no
meme: «Pewenue
mpuzonomempuue
CKUX YpPaeHeHUuil)
53 Ananuz
KOHTPOJIBHON
paboTsI

MaTeMaTUYECKOU
HEATEILHOCTHA

YMEHHE
KOHTPOJIUPOBATh
MpOLECC U Pe3yibTaT
yaeOHO
MaTeMaTHYEeCKOH
JIeTeIIbHOCTH
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Texnonozuu: 3I[0p0BB606epe)KeHI/IH, JIMYHOCTHO-OPUCHTUPOBAHHOI'O 06y‘IeHI/I${, Pa3BHUBAIOUICTO 06y‘ICHI/IH, neaaroruka COTpyaHnu4ceCTBa, KOMMYHUKAIIMOHHBIC

TEXHOJIOTUHU
I'naBa 4. IIpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BbIpaxeHuil 17 yacos
o4 Cunyc CyMMBblI U -popMUpOBaHHe Cunyc CymMMBI U Ymemso TIpesicTaBsTh HVcrons30BaTh
pa3HOCTH MPEACTABJICHUI O | PA3HOCTH MPUMCHSATH KOHKDETHOE proOpeTEHHBIC
apryMeHTOB (hopmynax apryMeHTOB (bopMyITBI IPU conepxanue 3HAHUA U YMEHUS B
CHUHYCa, KOCUHYCa IIPAaKTHUYECKON
’ ’ peLICHIH coo0marb €ro B
TaHT€HCA CyMMBbI saaHmuil JeSITeNbHOCTH U
1 Pa3HOCTH HACbMCHHOU U | oBCceIHEBHOU KU3HU
55 Kocunyc cymmel u | @PTYMCHTA, Kocunyc cymmel u | Ymems yeTHO# (opme; AL IIPAaKTHHCCKIX
pa3HOCTH bopuymst pasHocTH MPUMEHSITh Pactctos 1o
JIBOHHOTO o Ymers (i dbopMynaMm, BKITtOUYas
apryMeHTOB apryMeHTOB OpPMYIIBI IIPU
pry apryMeHTa, pry PMY. P pa3BUBAThH bopmybl,
(bopMybI L CIIOCOOHOCTB ) c | comepxarue
MTOJTOBUHHOT'O 3alaHnH TIOMOIIBIO BOTPOCOB | TPHTOHOMETPUYECKNE
T c yria, GopMyIbl G v OGBIBATS (byHKLINHU, UCTIONB3YS
HHYC 1 KOCHHYC OHM>KEHUS AHYC 1 KOCUHYC Mmembv MpU HEOOXOIUMOCTH
H T
CYMMBI U pa3HOCTHU | CTEIICHU. CYMMBI 1 pa3HOCTU | IPUMECHATH CAOCTAOMIYTO CIIpaBOYHBIC
apryMeHTOB -OBJIAICHUC apryMEeHTOB bopMyIbI IpU HH(opMALHO. MaTepuaibl U
€HUEM pocTeimue
iMI/IMeHeHI/Ie ATUX pemmeny Craputs yacoHyto BIE)IIII/ICJ'II/ITCJ'IBHI)IG
p 3aJaHui

bopmy, a TakxKe

3ala4y Ha OCHOBC

YCTPOMCTBA, IS
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57

TaHreHc cyMMsl U
pasHOCTH
apryMeHTOB

58

Tanrenc cymmel n
pasHoCTH
aprymMeHTOB

59

PopMybl
JIBOMHOTO
aprymeHTa

hopmyIbI

npeoOpa3oBaHus

CYMMBI

TPUTOHOMCTPHUYCC

KuX (pyHKIUH B

MMPOU3BCACHUC U

hopmyIbI

peoOpa3oBaHUs

IIPOU3BCACHUS

TPUTOHOMCETPHUYICC

KX QYHKIUHN B
CyMMy.
-pacuIMpHTh U
00001HUTH
CBEJICHUS O

npeoOpa3oBaHUH
TPUTOHOMETPHYEC
KHX BBIPpAKCHHUAX,

MIPUMEHSA
pa3InyHbIe

(bopMyIIbI.

Tanrenc cymmbl u | Ymems COOTHECEHHUS TOTO,
paszHocTH IPUMEHSITD YTO y’K€ U3BECTHO,
apryMeHTOB dbopmyIbl Ipu YCBOEHO, U TOT'0, YTO
peleHnn €111€ HEU3BECTHO;
3aJaHui
CamMocTosATEIbHO
(dbopmynHpoBaTh
II03HABaTEJIbHYIO
L€JIb U CTPOUTH
JIEUCTBUS B
COOTBETCTBUH C HEU.
IIpoBoauTs aHanu3
CIOCOOOB PELICHUS
3az1ad.
Tanrenc cyMMbl U | Yuemo TTpencTaBATh
pa3HOCTH IIPUMEHSITD KOHKPETHOE
apryMeHTOB (bopMyIbl IpU coepiKane -
pemeriH coobmare €ero B
3afaHuu MHUCBMEHHOM u
DopmyIibl Ymems YCTHOH popme;
JIBOMHOTO IIPUMEHSATH VMeTh (nmm
aprymeHTa bopMyIbl IpU PA3BHBATE
PCIICHITH CIIOCOOHOCTE) c
3aJaHui

MOMOIIBIO BOIPOCOB

MIOCTPOCHUSA U
HCCIe0BaHUS
MPOCTEUIIINX
MaTeMaTUYeCKUX
MOJIEIIEN.

Hcnons3oBath
IPUOOpPETEHHBIE
3HAHUA U YMEHUS B
IIPAaKTHUYECKON
NESATEIBHOCTH U
ITIOBCETHEBHOM KU3HU
JUIS IPaKTUYECKUX
pacy€roB 110
bopmynam, BKIrOYas
bopMyIbI,
coJeprKaliye
TPUTOHOMETPUYECKHE
(byHKLINHU, UCTIONB3YS
IIpU HEOOXOIUMOCTH
CIIPaBOYHBIE
MaTepuaibl U
[IPOCTEUILINE
BBIUHCIIUTENbHBIE
YCTPOMCTBA, s
MOCTPOCHUS U
UCCIIEIOBaHMS
MPOCTEUIIINX
MaTEMaTHYECKHUX
MOJIEIIEN.
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60

DopMyiibl
JIBOMHOTO
aprymeHTa

61

DopmyJibl
JIBOMHOT'O
aprymeHTa

62

[IpeobpazoBanue
CYMMBI
TPUTOHOMETPHYEC
KuX (pyHKIUH B
IIPOU3BENCHUE

DopmyIsl Ymemnw NOOBIBATH
JIBOMHOTO MIPUMEHSATH HEAOCTAIOLIYIO
aprymeHra dbopmyIbl Ipu HUH(pOpMAIIHIO.
pelieHnn
3anaHmH CraBuTh yueOHyIO
3aJaqy Ha OCHOBE
Dopmyiibl Ymemso COOTHECEHHUS TOTO,
JBOMHOTO PUMEHSTh YTO YK€ U3BECTHO,
aprymeHra dbopmyIbl pu YCBOGHO, U TOTO, YTO
pelieHun emI€ HeU3BECTHO;
3a1aHUI
CamMocTosATenbHO
(dhopMynupoBath
MO3HABATEIIbHYIO
1eNb U CTPOUTH
JIEUCTBUA B
COOTBETCTBUH C HEM.
[IpoBoauTh aHamM3
CIOCO0O0B PEIICHUS
3aad.
[IpeobpazoBanue Ymemo TpecTaBasTh
CYMMBI MIPUMCHSITh KOHKDETHOE
TpUroHOMeTpHruec | (POPMYIIBI IPH conepKaHue
KUX QyHKIUHN B peleHnn coobmate €ro B
MIPOU3BEICHUE 3aaHui THCEMEHHON

Hcnons3oBath
npuoOpeTéHHbIC
3HAHUA U YMEHUS B
[IPaKTUYECKOU
JESTEIILHOCTH U
ITIOBCETHEBHOM KU3HU
JUIS TPaKTUYECKUX
pacy€roB 110
bopmynam, BKIrOYas
bopmybl,
coJieprKaliye
TPUTOHOMETPUUECKHE
(GyHKLNHU, UCTIOIB3YS
IIpU HEOOXOIUMOCTH
CIIPaBOYHBIE
MaTepuaibl U
[IPOCTEUILINE
BBIUHCIIUTENbHBIE
YCTPOMCTBA, IS
MIOCTPOCHUS U
UCCIIEIOBaHMS
MPOCTEUIIINX
MaTEMaTHYECKHUX
MOJICIIEN.
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63

[TpeoOpaszoBanue
CYMMBI
TPUTOHOMETPHUEC
KuX (pyHKIUH B
MIPOU3BEICHNE

64

[IpeobpazoBanue
CYMMBI
TPUTOHOMETPHUEC
KX QYHKIUHN B
MIPOU3BE/ICHUC

65

[IpeobpazoBanue
CYMMBI
TPUTOHOMETPHUEC
KUX (pyHKIUH B
MIPOU3BECHNE

66

[TpeobOpazoBanue
CYMMBI
TPUTOHOMETPHUEC
KX QYHKIUHN B
MIPOU3BEICHUE

ycTHOM (hopme;

YMeTb (wm
pa3BHUBAThH
CIIOCOOHOCTB) c
MTOMOIIBIO0 BOIIPOCOB
0OBIBATH

HEJIOCTAIOIIYIO
uHdopmaIuto.

CraBuTh yueOHYyIO
3a7a4y Ha OCHOBE
COOTHECEHHUS TOTO,
4TO YK€ U3BECTHO,
YCBOEHO, M TOTO, 4TO
ell¢ HEU3BECTHO;

CaMoCTOSTEIIFHO
(bopMynMpoBaTh
MMO3HABATEIHHYIO
IeJTh U CTPOUTH
JIEUCTBHUS B
COOTBETCTBHUH C HEH.

[IpoBonuTh anamms
CIoCco0O0B PEIICHHS
3az1ad.

Ucnonb3oBars
puoOpeTEHHBIE
3HAHUS U YMCHUS B
MPaKTUYECKOU
NEeSTEILHOCTH U
MOBCEIHEBHOM JKHU3HU
JUTSI IPAKTUYECKUX
pacd€ToB Mo
dbopMyIiaM, BKITFOUYast
bopMyIbI,
coJieprKalue
TPUTOHOMETPUYECKHE
(byHKINHU, HCTIONB3YS
Py HEOOXOIUMOCTH
CIIpaBOYHBIC
MaTepuaibl U
IIpOCTENIINE
BBIYHCITUTENbHBIC
YCTPOMCTBA, IS
MIOCTPOEHUS U
UCCIIETOBaHMS
MIPOCTEUIINX
MaTeMaTUYeCKUX
MOJICIIECH.
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67

Koumponvnan
paboma

Ne6  no meme:
«Ilpeoopaszosanue
mpuzonomempuue
CKUx
8bIpalceHU)

68

Ananuz
KOHTPOJIbHOU
paboThI

69

[IpeobpazoBanue
MIPOU3BEICHUS
TPUTOHOMETPHUEC
KUX (pyHKIUH B
CyMMy

[IpeobpazoBanue
MIPOU3BEICHUS
TPUTOHOMETpPUYEC
KUX (PyHKIUH B
CyMMy

Ymemso
NPUMEHSTh
bopMmyIbl Ipu
peleHUH
3aJaHui

[IpencraBnsaTe
KOHKPETHOE
coJiepKaHue

coo0Iare  €ero

MMUCHMEHHON
YCTHOH (opMme;

u
B
u

YMEHHE
KOHTPOJIMPOBATH
MpOLECC U PE3YIbTAT
yaeOHOI
MaTeMaTHYECKOM
JIeSITETLHOCTH

Ucnonp3oBars
puoOpeTEHHBIE
3HAHUS U YMCHUS B
MPaKTUYECKOU
NESITEIbHOCTH U
MOBCEIHEBHOM JKU3HU
JUTSL TIPAKTUIECKIX
pacy€ToB 1o
dbopmynam, BKIIIOUast
bopmysbl,
coJieprKalue
TPUTOHOMETPHYECKHE
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70 [TpeoOpaszoBanue
IPOU3BEICHUS
TPUTOHOMETPHUEC
KuX (pyHKIUH B
CyMMy

[IpeobOpazoBanue
MPOM3BEICHUS
TPUTOHOMETPUYEC
KuX (pyHKIUH B
CyMMY

YmeTp (v
pa3BHUBAThH
CIIOCOOHOCTB) c
TIOMOIIBI0 BOTIPOCOB
0OBIBATH
HEJIOCTAIONIYIO
uHdopmaIuto.

CraBuTh yueOHyIO
3a7a4y Ha OCHOBE
COOTHECEHHUs TOTO,
9TO YK€ U3BECTHO,
YCBOEHO, M TOTO, YTO
elI¢ HEU3BECTHO;

CaMOCTOSTEIIEHO
dbopmynupoBaTh
MO3HABATEIHHYIO
1IeTTb U CTPOUTH
JIEUCTBUS B
COOTBETCTBHUHM C HEH.

[IpoBonuTh anamms
Croco00B perIeHus
3ajay.

(GyHKLINHU, UCTIOIIB3YS
pU HEOOXOIUMOCTH
CIIpaBOYHbIE
MaTepuaibl U
MPOCTEUIINE
BBIUHCIIUTENbHBIE
YCTPOWCTBA, 151
IIOCTPOEHUS U
UCCIIEI0BaHUS
MPOCTEUIIINX
MaTeMaTHYECKUX
MOJECIIEH.

Texnonozuu: 310poBbecOepexeHus:, Tu(phepeHIMPOBAHHOTO MOIX0/1a, TOITAIMTHOTO (POPMUPOBAHUS YMCTBEHHBIX JEHCTBHI, KOMMYHUKAITMOHHBIC TEXHOJIOTUH

I'nasa S.IIpousBoanas 28 yacos
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71

YucioBele
IIOCJIEIOBATEIILHOC
TH

72

YucnoBbie
IIOCJIENOBATEILHOC
TH

73

Cymma
OecKOHEUHOM
r€OMETPUYECKON
POrpeccuu

-opMHpOBaHUE
yMEHUI
MIPUMEHEHUS
MIPaBUI
BBIYHCIICHUS
MIPOU3BOJIHBIX U
BbIBOJIa hOpMYIT
MIPOU3BOTHBIX
AIIEMEHTaPHBIX
byHKIUH
-opMHpOBaHUE
MPEJCTABICHUS O
MIOHATHH TIpeiena
YHUCJIOBOM
MOCIIeI0BATEIHHO
CTH U QyHKIHUU.
-OBJIaJICHHE
YMEHHEM

YucoBsie Ymemw 3anmaBarn

MOCJIeIOBATENLHOC | YHCIIOBYIO

TH IOCJICIOBATEIIbH
OCTb

IIpenen uucnoBour | Ymemso

II0CJIENOBATENILHOC | HAXOIUTh

™ npeaen
YHUCI0BOM
MOCJIENOBATENbH
OCTH

Cymma Ymemo

OECKOHEUHOM BBIIOJIHATH

r€OMETPUUYECKON 3aJJaHMS IO TEME

MPOTPECCUU cymMma

OOMeHHuBaThCA
MHEHUSIMH,
IIOHUMATh ITO3HUIIHAIO
napTHépa, B TOM
YUCJIC U OTIMYHYIO
OT CBOECH;

3amaBaTh BOMPOCHI,
CJIyIIaTh U OTBEYATh
Ha BOIIPOCHI IPYTHX,
(dhopMyIMpoBaTh
COOCTBEHHEIE
MBICJIH,
BBICKA3bIBaTh U
00OCHOBBIBATH CBOIO
TOUKY 3pCHHUSI.

[TnanupoBats (B
COTPY/ZIHUYECTBE C

Hcnons3oBath
npuoOpeTEHHbIC
3HAHUA U YMEHUS B
[IPaKTUYECKOU
JESITEIIbHOCTH U
MMOBCEHEBHOW KU3HU
JUTSL pEIIeHUS
F€OMETPUYECKHUX,
(hUBUYECKUX,
SKOHOMUYECKUX U
JIPYTUX TPUKIIATHBIX
3a/1a4, B TOM YUCJIE
3aJ1a4 Ha HauoOoJIbIlIee
Y HauMEHbIIIECEe
3HAYEHUS C
MpUMEHEHUEM
ammapara
MaTeMaTHU4eCKOro
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74 Cymma
OEeCKOHEUHOU
reOMETPUYECKOMN
porpeccuu

75 [Ipenen pynkuun

76 [penen pyHKIIAN

HCCIEI0BaHUS
byHKIUH, C
ITOMOIIILIO
MPOU3BOJHOM,
COCTaBJIATh
ypaBHEHUS
KacaTelIbHOM K
rpaduky
byHKIIH,

- IPUMCHCHHE
MIPOM3BOTHOM JIJIst
HCCIICIOBAHUS
byHKIUI Ha
MOHOTOHHOCTbh 1
KCTPEMYMBI, -

OeCKOHEUHOU
reOMETPUYECKON
MPOTrPECCUU

YUYUTEIEM U
OJHOKJIACCHUKAMHM
TN
CaMOCTOSATEIBHO)
HEO0OXOaMMBIE
JIeiCTBUS,
onepanuu,
JIEHCTBOBATH 1O
IUIaHYy;
CaMOCTOSTEIIEHO
MJIAHUPOBATH
HEOOXOJIMMEIC
JEUCTBUS,
OTIepaLINH.

AHanu3upoBarh

yCIIOBHUS u
TpeOOBaHUS 3aa4H;
IIpoBonuTh aHamu3
CIOCO00B  pelIeHUs
3aJaud  C  TOYKHU
3pEeHHS 179
pallMOHANM3AMA U
HKOHOMHUYHOCTH.

[TonsTue npenena
GbyHKIIUU Ha
OCCKOHEYHOCTH,
npezaena QyHKIIN
B TOYKE.

Ymemo
HaXOIUTh
Mpeebl.

OOMeHHUBAaThCS
MHEHHUSIMH,
MOHUMATh IMO3UIIUIO
NapTHEPA, B TOM
YUCIIE U OTIIUYHYIO
OT CBOEH;

aHaJIn3a.

dbopMupoBaHue
KOMMYHHKATUBHOM
KOMIICTCHTHOCTH B
0OLIIEHNH U
COTPYIHUYECTBE CO
CBEPCTHHUKAMH,
CTapIIUMU U
MJIAIIAMH B
o0pa3oBaTeIbHOM,
00IIECTBEHHO
MOJIE3HOH, y4eOHO-
HCCIICI0OBATEIbCKOM,
TBOPUYECKOH U IPYTHX
BHJIaX JCSATCIBHOCTH

YMEHUE SICHO, TOYHO,
IPaMOTHO U3J1araTh
CBOM MBICIIA B YCTHOM
U IUCBMEHHOU peuH,
ITOHUMATh CMBICII
[IOCTaBJICHHOM 3a1a4H,
BBICTPANBaTh
aprymMeHTalulo,
MIPUBOJUTH IIPUMEPHI
U KOHTPIIPUMEPHI

Hcnons3oBats
pUOOpETEHHBIE
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Ornpenenenue
MPOU3BOAHOMN

Ymemso
HaXOJUTh
MIPOU3BOIHYIO 11O
AITOPUTMY

77 Ornpenenenue
MIPOU3BOAHOMN
78 Omnpenencuue
MIPOU3BOAHOMN
79 Breraucnenune
MIPOU3BOTHBIX
80 Brruncnenue
MIPOU3BOTHBIX
81 Breraucnenue
MIPOU3BOTHBIX

Briuuncienue
HpOH?;BOIIHI)IX

Ymems pematp
3a7a4u Ha
MIPUMCHCHUE
bopmyn
nuddepeHIpoB
aHMSL.

3a1aBaTh BOMPOCHI,
CIIyIIaTh U OTBEYATh
Ha BOIPOCHI IPYTHX,
(hopMynupoBaTh
COOCTBEHHEIE
MBICIIH,
BBICKA3bIBATh U
00OCHOBBIBATH CBOIO
TOYKY 3PCHHSL.

[TnanupoBats (B
COTPYJTHUYECTBE C
YUUTEIIEM U
OJTHOKJIACCHUKAMU
WIN

3HAHUA U YMEHUS B
[IPaKTUYECKOU
JIESITEIIbHOCTH U
[MOBCEHEBHOW KU3HU
JUTSL pEIICHUS
r€OMETPUYECKHUX,
(hU3UYECKUX,
SKOHOMUYECKUX U
JIPYTUX TPUKIIATHBIX
3aJ1a4, B TOM YHUCJIE
3aJ1a4 Ha HauoOoJIbIlIee
Y HauMEHbIIIECEe
3HAYEHUS C
MIPUMEHEHUEM
amnmapara
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82 Brraucnenue
MIPOM3BOIHBIX
83 Konmponsnasn

paoomahNe7 no
meme:
«Onpeodenenue

npoOU3800HOI U ee

eébluuciienue)

CaMOCTOSTEIILHO)
HEOOXOIUMBbIC
JIefCTBHS,
oTepalnH,
JIEUCTBOBATE 10
IJIaHy;
CaMOoCTOSTEIIFHO
IJIAaHUPOBATH
HE0OXOaUMBIE
JIeHCTBHS,
OTICpAIIHH.

AHanM3upoBaTh
yCIOBUS u
TpeOoBaHuUs 3a/1a4H;
[IpoBomute anamus
CIOCO0OB  peIIeHus
3aa4yl  C  TOYKH

3pEeHUs ux
palMoHaNM3allud |
SKOHOMUYHOCTH.

MaTEeMaTHYIECCKOI'O
aHajm3a.

YMEHHE SCHO, TOUHO,
IPaMOTHO U3JIaraTh
CBOU MBICIIA B YCTHOM
Y MMCbMEHHOW peuu,
IIOHUMATbh CMBICII
MIOCTaBJICHHOM 3aJa4H,
BBICTpauBaTh
apryMeHTaluIo,
MIPUBOAUTH IPUMEPHI
U KOHTPIIPUMEPBI

YMEHHE
KOHTPOJIHPOBATH
MpOLIeCC U pe3yibTar
yaeOHOI
MaTeMaTH4YeCKOn
JIEeATEILHOCTH
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84

Amnanuz
KOHTPOJIBHOU
paboTsl

85

YpaBHeHue
KacaTeJIbHON K

rpaduxy GyHKIUN

86

YpaBHeHue
KacaTeJIbHOU K

rpaduxy GyHKIHUN

87

[IpumeHeHne

MIPOU3BOAHON IS

HCCIIEZIOBAHUS
byHKIMI Ha
MOHOTOHHOCTbH U
KCTPEMYMBI

88

[IpumeHeHne

MIPOU3BOAHON IS

HCCIIEZIOBAHUS
byHKIHMI Ha
MOHOTOHHOCTbH U
IKCTPEMYMBI

89

IToctpoenue
rpaduKoB
byHKINMA

VYpaBHeHue Ymemyw pemars
KacaTeJIbHOU K 3a/laHMs Ha
rpaduky GYHKIIUU | COCTaBJICHHE
ypaBHEHHUS
KacaTeJIbHOM K
rpacpmky
(GyHKIHH.
[IpumeHenue Ymemo
IIPOM3BOJHOU AN | yccrenoBaTh
HCCIIE/I0BAHMS byrKIIIO Ha
ynKumi na MOHOTOHHOCTb U
MOHOTOHHOCTb U
SKCTPEMYMBI OTBICKaHUE
TOYEK
AKCTpEMyMa.
ITocTpoenue Ymems ctpouts
rpaduKoB rpaduku
byHKIHIT byHKIHMA

OOMeHHuBaThCA
MHEHUSIMH,
IIOHUMATh ITO3HUIIAIO
apTHEpa, B TOM
YHCIie U OTIHYHYIO
OT CBOCH;

3amaBaTh BOMPOCHI,
CJIyIIaTh U OTBEYATh
Ha BOIIPOCHI IPYTHX,
(dhopMyIMpoBaTh
COOCTBEHHEIE
MBICIIH,
BBICKA3bIBaTh U
00OCHOBBIBATH CBOIO
TOUKY 3pEHHUSI.

[TnanupoBats (B
COTPYJTHUYECTBE C
YUUTEIEM U
OJTHOKJIAaCCHUKaMH
WA
CaMOCTOSITENILHO)
HE00X0IMMBbIE
JICCTBUS,
orieparum,
JIEWCTBOBATH I10

Ucnonb3oBarb
puoOpeTEHHBIE
3HAHUS U YMCHUS B
MPaKTUYECKOU
JIESITSIIBHOCTH |
MOBCEIHEBHOM JKU3HU
JUTSL pEIIICHHUS
TreOMETPUUYECKUX,
(bu3HYECKUX,
HSKOHOMHUYECKUX U
JPYTHX TIPUKIIATHBIX
3a/1a4, B TOM YHUCIIe
3aJ1a4 Ha HauOoJIbIlIEe
Y HaMEHbIIIee
3HAYCHUS C
MIPUMEHEHHEM
ammapara
MaTEeMaTHYECKOTO
aHaIM3a.

¢dbopmupoBanue
KOMMYHUKAaTHBHOW
KOMITETCHTHOCTH B
O0IIEeHUH U
COTPYJHUYECTBE CO
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90

IToctpoenue
rpaduKoB
byHKIII

91

IToctpoenue
rpaduKoB
byHKIMI

92

IToctpoenue
rpa¢uKoB
byHKIMi

93

Konmponvnasn
paboma Ne§  no
meme:
«Ilpumenenue
npou3800HOIl K
uccne008anuo

dyukuyuin

TIaHy;
CaMOCTOSTEIIEHO
IJIAHUPOBATH
HEOOXOIMMEIE
JIefCTBHS,
oTiepaIuu.

AHanu3upoBarb

yCIIOBHUS u
TpeOOBaHUS 3a]a4H;
IIpoBonuTh aHau3
CIIOCOO0OB  pelIeHHUs
3aJaud  C  TOYKHU
3peHHS ux
palMOHATM3AMU U
HKOHOMHUYHOCTH.

94

AHanu3
KOHTPOJIBHOU
paboTsl

CBEPCTHUKAMU,
CTapIINMH U
MJIaIITUMHU B
o0pa3oBaTeNLHOM,
00ILIIECTBEHHO
MOJIE3HOM, y4eOHO-
HCCIIeIOBATENbCKOMH,
TBOPYECKOHN U APYTHUX
BUJIAX JESATEIbHOCTH

YMEHUE SICHO, TOYHO,
IPaMOTHO U3J1aratb
CBOU MBICIIA B YCTHOM
Y IUCbMEHHOM peuy,
ITIOHUMATh CMBICII
[IOCTaBJICHHOM 3a1a4H,
BBICTPaNBaTh
aprymMeHTaluto,
IIPUBOJUTH IIPUMEPHI
U KOHTPIIPUMEPHI

YMEHHE
KOHTPOJIHPOBATH
MpoLecC U pe3yibTar
yaeOHOI
MaTeMaTH4YeCKOn
JIEeATEILHOCTH
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95

IIpumeHenune
MPOU3BOAHON I
HaXO0XKICHUS
HauOOJBIINX U
HaMEHBIIINX
3HAYCHHUH BEJIMYMH

96

IIpumenenue
MIPOU3BOAHON /114
HaXO0KJICHUS
HauOOJIBIINX U
HaUMEHBIINX
3HAYCHUH BETUUNH

97

[IpumeHeHne
MPOU3BOAHON IS
HaXO0XICHUS
HanOOJIBIINX U
HaWMEHBIINX
3HAYEHHI BEJIMYUH

IIpumeHeHue
MPOU3BOIHOM ISt
HaXO0XJICHUS
HauOOJNBIINX U
HaVMEHbIINX
3HAQ4YECHUI BEJIMYHUH

Ymemso
HaXOIUTh
HanOOJIbIICE B
HauMEHbIIIee
3HAYECHUS
HEMPEPhIBHOU
byHKIIUU Ha
MIPOMEKYTKE.

OOMeHHuBaThCA
MHEHHSIMH,
IIOHUMATh ITO3HUIIHAIO
napTHépa, B TOM
YUCJIC U OTIMYHYIO
OT CBOECH;

3amaBaTh BOMPOCHI,
CJIyIIaTh U OTBEYATh
Ha BOIIPOCHI IPYTHX,
(hopMyIMpoBaTh
COOCTBEHHEIE
MBICIIH,
BBICKA3bIBaTh U
00OCHOBBIBATH CBOIO
TOUKY 3pEHHUSI.

[TnanupoBats (B
COTPY/HUYECTBE C
YUUTENEM U
OJTHOKJIACCHUKAMHU
VI
CaMOCTOSITENILHO)

Hcnons3oBath
npuoOpeTéHHbIC
3HAHUA U YMEHUS B
[IPaKTUYECKOU
JIESITEIIbHOCTH U
[MOBCEIHEBHOW KU3HU
JUTSL pEIICHUS
F€OMETPUYECKHUX,
(hUBUYECKUX,
SKOHOMUYECKUX U
JIPYTUX TPUKIIATHBIX
3a/1a4, B TOM YUCIIE
3aJ1a4 Ha HauOoJIbIlIee
Y HaMEHbIIIECEe
3HAYEHUS C
MpUMEHEHUEM
ammapara
MaTeMaTHU4eCKOTro
aHanms3a.

dhopmupoBaHue
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98

IIpumeHenune
MPOU3BOAHON I
HaXO0XKICHUS
HauOOJBIINX U
HaMEHBIIINX
3HAYCHHUH BEJIMYMH

HE0OXOaUMBIE
JIeNCTBUS,
OTICpAIINH,
JICHCTBOBATH 1O
TIaHYy;
CaMOCTOSTEIIEHO
IJIAHUPOBATH
HEOOXOJIMMEIC
JEUCTBUS,
OTIepalIlH.

AHanu3upoBarb

yCIIOBHUS u
TpeOOBaHMS 3a7a4H;
[IpoBonuTh aHayu3
CIOCO00B  pelIeHUs
3aJaud  C  TOYKHU
3pEeHHS 179
pallMoOHATM3AMA U
HKOHOMHUYHOCTH.

KOMMYHHKaTHUBHOM
KOMIIETCHTHOCTH B
0OLIIEHNH U
COTPYJHUYECTBE CO
CBEPCTHUKAMU,
CTapUINMH U
MJIaIITNMHU B
o0pa3oBaTeNbHOM,
00ILIIECTBEHHO
MOJIE3HOM, Y4eOHO-
HCCIIEIOBATENbCKOMH,
TBOPYECKOHN U APYTHUX
BUJIAX JESATEIbHOCTH

YMEHUE SICHO, TOYHO,
IPaMOTHO U3J1araTh
CBOM MBICIIA B YCTHOM
Y IUCBMEHHOU peuH,
ITOHUMATh CMBICII
[IOCTaBJICHHOW 3a7a4u

Texnonozuu: 310poBbecOepekenus, TMPPEepeHIHPOBAHHOTO NOX0a B 00Y4EHNH,10ATATHOTO ()OPMUPOBAHNS YMCTBEHHBIX JI€HCTBUI, HCCIIE10BATENbCKON

ACATCIIbBHOCTH, CaAMOJJUAIHOCTHKHN, KOMMYHHUKAIITUOHHBIC TCXHOJIOTHUHN

IloBTOpeHue 7 yacon

99 | Juaznocmuuecka
A paboma

100 | Auacnocmuuecka
A paboma

YMCHHE
KOHTPOJIHPOBATH
MPOIIECC W PEe3yNbTarT
yaeOHOI
MaTeMaTH4YeCKOn
JIEATEIbHOCTH
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101-
110

BrimonHenune
yueOHo-
TPEHUPOBOYHBIX
3a7aHui B
dbopmare EI'D.

111-
120

Brmonnenne
y4eOHO-
TPEHUPOBOYHBIX
3aJIaHUU B
dopmate EI'D.

121-
130

Brimonnenue
yueOHo-
TPEHUPOBOYHBIX
3a7aHUM B
dbopmate EI'D.

131-
135

Brmonaenne
y4eOHo-
TPEHUPOBOYHBIX
3a7aHuil B
dbopmare EI'D.

dhopmupoBaHue
IIPEACTABICHUH O
L[EJIOCTHOCTU U
HEMPEPHIBHOCTH
Kypca anreopsl 1
Hayvaja aHaiu3a
10 knacca.
-OBJIaJICHHE
yYMEHHUEM
00001IIeHUS 1
CHUCTeMAaTH3alNH
3HAHHMH,
y4ammxcs mno
OCHOBHBIM TeMaM
Kypca anreopsl u
Havaya aHaJnu3a
10 kiacca.
-pa3BUTHE

JIOTMYECKOT 0,

YuciaoBbie
byHKIIIN

Tpuronomerpuyec
kue QpyHKIuu

Tpuronomerpuuec
KHE YPaBHEHHUS

[IpeobpazoBanus
TPUTOHOMETPHYEC
KHMX BBIpAXKCHUI

Ymems pemats
3aJjaHus 110 TEME.

AprymeHTHpOBaTh
CBOIO TOYKY 3pEHUS,
CHOPUTH U
OTCTanBaTh CBOKO
MO3UIIIIO
HEBPAXKICOHBIM IS
OIIOHEHTOB
o0Opa3oMm; pa3BUBaTh
YMEHHUS
MHTETPUPOBATHCS B
IPyIMIy CBEPCTHUKOB
U CTPOUTH
IPOAYKTUBHOE
B3aUMOJICUCTBUE CO
CBEPCTHUKAMH U
B3POCJIBIMH.

Buocuts
HE0OXOaUMBIE
JIOTIOJIHEHUS U

yMeHHUe
KOHTPOJIUPOBATh
MpoIeCC U PE3yJIbTaT
yaeOHO
MaTeMaTHIeCKOMI
JIeATCIIbHOCTH

YMEHHE
KOHTPOJIMPOBATH
MpoOLECC U PE3YbTAT
yueOHO
MaTeMaTHIECKOM
JEATEIbHOCTH
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136-
140

BrimonHenune
yueOHo-
TPEHUPOBOYHBIX
3a7aHui B
dbopmare EI'D.

MaTEMATHIECKOr'O
MBIIUIEHUS U
HUHTYHUIIHH,
TBOPYECKUX
CIOCOOHOCTEH B
obOnacTu
MaTEMaTHKH.

IIpounsBoaHas

KOPPEKTHUBHI B IJIaH
H CIIOCO0 JEHCTBUS B
ciydae
pacxoxaeHus
3TaJIOHA, PEAIbHOTO
JIICUCTBUS U €TO
pe3yJibTaTa.

OcymecTBiATh
CpaBHEHUE U
KJIacCU(UKALUIO 110
3aJlaHHBIM
KPUTEPUSIM.

YMEHHE
KOHTPOJIUPOBATH
MpOLECC U PE3YIbTAT
yaeOHOI
MaTeMaTHYECKOH
JIEATEILHOCTH

Texnonozuu: 310poBbecOepexenns, T HepeHINPOBAHHOTO MOAX0/1, IEATOTHKa COTPYTHUYECTBA, CAMOAMATHOCTHKHN M CAMOKOPPEKIINU
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Cpok peanuzauuu nporpammbsl  2020-2021 yyeOHblii rojg

KonuuectBo yacoB no yueOHoMy riiaHy Bcero 70 4acoB B roj; B HeeJqw 2 4aca

CocraBurens yuutens Mmarematiuku JloniokoBa Tyssna MyHKyeBHa



IHNJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUA YUYEBHOI'O ITPE/IMETA
[Tporpamma oGecrieunBaeT JOCTHXKEHHS CIEIYIONNX PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHOM MTPOTPaMMbl OCHOBHOTO 00I11IeT0 00pa30BaHus:
JIn4HOCTHBIE pe3y/IbTATHI:
- BKJIIFOYAIOIIUX TOTOBHOCTD U CIIOCOOHOCTH 0OYUYAIOMIMXCS K CAMOPA3BUTHIO, JTHYHOCTHOMY CaMOOTIPE/ICICHUIO U CAMOBOCITUTAHUIO B COOTBETCTBHUH C
00111€4eTI0BEYECKMMH LIEHHOCTSIMH;
- ¢()OPMHUPOBAHHOCTh WX MOTHBAIMH K O0YYEHHIO U LIeJICHAPABICHHON TO3HABATEIBHOM NEATEILHOCTH, CHCTEMbl 3HAUMMBIX COL[HAIBHBIX U
MEXJIMYHOCTHBIX OTHOIIEHUH, IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK;
- cI0COOHOCTB CTaBUTH IIETTH U CTPOUTH )KU3HEHHBIE TIaHHI,
- TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOM, TBOPUECKOI U OTBETCTBEHHOM EATEIbHOCTH;
- HaBBIKH COTPYIHHYECTBA CO CBEPCTHUKAMM, JETHMHU MIIAJIIIETO BO3pAcTa, B3POCIBIMUA B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEI0BATENILCKOM, IPOEKTHOMN U APYTHX
BUJAX JIESATEIbHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha MPOTSKEHNU BCEH KU3HH;
- CO3HATEJIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHON NpoeCcCHOHaIbHON U OOIIECTBEHHOM 1€ TENbHOCTH.

MeTtanpeaMeTHbIe pe3yabTaThI:

- BKJTFOUAIOIIIMX OCBOEHHBIE O0YUYAIONTUMUCS MEKIIPEAMETHBIC MMOHSATUS ¥ YHUBEpCalbHbIe yueOHbIE AeMCTBUS (PETyIATUBHBIE, TO3HABATEIbHbIE,
KOMMYHHUKaTHBHBIE);

- CaMOCTOSITENIbHOCTH B TNIAHUPOBAHUU U OCYILIECTBICHUH YI€OHOM NEATENHHOCTH U OpraHU3allui Y4eOHOTO COTPYAHHUECTBA C MelaroraMu u
CBEPCTHUKAMH;

- CIIOCOOHOCTH K MOCTPOSHHUIO MHIMBUIYaIbHOM 00pa30BaTENbHON TPAeKTOPUH, BIIaICHUE HAaBBIKaMH Y4eOHO-HCCIIeI0BATENbCKOM, MTPOSKTHOM U
COITMAJIFHOM JeSITEIIFHOCTH,

- YMEHHE CaMOCTOSATEIHHO OMPEAEIATh HENH JeATeNbHOCTH U COCTABIIATH TUIAHBI IEATETHbHOCTH; CAMOCTOSTELHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh JICATEITHHOCTH;

- HCIIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI IS TOCTHXKEHUS TIOCTABICHHBIX IIeNIel 1 pealn3aliy IIaHOB JesTeIbHOCTH,

- BBIOMPATH YCIICNTHBIC CTPATETHH B PA3IMYHBIX CHUTYaIUsIX;

- YMEHHE MPOTYKTUBHO OOIIATHCS U B3aHMO/ICHCTBOBAThH B MPOIIECCE COBMECTHOM AESITENFHOCTH, YYUTHIBATH MO3UIUH IPYTUX YIaCTHUKOB JESITEILHOCTH,
s dexTUBHO paspenars KOHMIUKTHI;

- BIIQJICHHE HAaBBIKaMU TIO3HABATENIbHOM, Y4eOHO-UCCIIeIOBATENIbCKON U TIPOSKTHOM NESATEIbHOCTH, HABBIKAMH pa3pelieHus mpooiem;

- CITOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHYSCKUX 3a/1a4, MPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHWS,

- TOTOBHOCTh U CITIOCOOHOCTH K CAaMOCTOSITENIbHOM MH(POPMAIIMOHHO- TTO3HABATENILHON IeATEeIHbHOCTH, BKIIOYAst YMEHHE OPHUEHTUPOBATHCS B PA3TUYHBIX
MCTOYHUKAX HH(POPMAIIHH, KPUTUICCKH OIEHUBATh M HHTEPIPETUPOBATH HHPOPMAITHIO, TIOTYyIaeMYIO U3 Pa3IMIHBIX HCTOYHHUKOB;

- YMEHHE HUCIIONIB30BaTh CPEICTBA MH(OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TexHoJoruil (nanee — UKT) B pemieHnN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3aJ1a4 ¢ COOMI0IEHHEM TPeOOBaHHM SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHusl, MPaBOBbIX U ATUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;



- BJIaJICHUE HAaBBIKAMHU TIO3HABATEIBHOMN pedieKCU KaKk OCO3HAHUS COBEPIIAEMbIX ACUCTBUI U MBICIUTENIBHBIX MPOLIECCOB, MX PE3YJIbTATOB U OCHOBAHUH,
IPAaHMIL] CBOETO 3HAHUS U HE3HAHUS, HOBBIX [TI03HABATEINILHBIX 3314 U CPEACTB UX TOCTUKCHUS.

IIpeameTHbIE pe3ybTAThI:
-BKJIIOYAIOIINX OCBOCHHBIC O0YJAIOIIUMHUCS B XO€ N3YUYEHHs YIeOHOr0 MpeMeTa YMEHHUS, BUbI ISSTEILHOCTH 10 MOJyYSHHIO HOBOT'O 3HAHHS B paMKax
y4eOHOro NMpeAMeTa, ero npeoOpa3zoBaHUI0 U MPUMEHEHHIO B y4EOHBIX, y4eOHO-TIPOEKTHBIX U COLUATbHO-ITPOEKTHBIX CUTYALUSX;
- (hopMupoBaHKE MATEMAaTHYECKOTO TUIIA MBIIUICHUS, BIIQJICHUE TEOMETPUIECKON TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUSMH, METOAAMHU U IPHUEMaMHU,
- ¢(hopMHUPOBAHHOCTH IPEJCTABICHUN O MaTeMaTHKE, O CIIOCO0aX OMHMCAHUS HA MATEMAaTUYECKOM S3BIKE SIBJICHUN PeabHOTO MUPA;
- ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUNA O MATEMAaTHYECKUX MOHITHUAX, KAK O BAXKHEHITUX MAaTEMaTHUECKUX MOJIEIISX, TO3BOJISIOIIMX OMUCHIBATh U U3y4aTh
pa3HbI€ IIPOLIECCHI U SIBJIECHUS; IOHUMAaHHE BO3MOXHOCTH aKCMOMATHYECKOr0 MOCTPOEHUSI MAaTEMAaTUYECKUX TEOPHA;
- BJIaJICHHE METOJIaMH JI0Ka3aTeJIbCTB U aJITOPUTMOB PELLICHUS;
- YMEHHUE UX IPUMEHSATh, IPOBOJUTH JOKA3aTEIbHbIE PACCYK/ICHUS B XOJI€ PEILICHHUS 3a/a4;
- BJIaJICHUE OCHOBHBIMU TOHSATHSIMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpaxX, MX OCHOBHBIX CBOMCTBAX;
- chopMHpPOBAaHHOCTH YMEHHUSI PACIIO3HABATH HA YEPTEKAX, MOJIENIAX U B pealbHOM MUPE FreOMeTpuuecKue (GUryphl;
- IPUMEHEHHNE N3YUYEHHBIX CBOMCTB T€OMETPHUECKUX (QUTYP M (POPMYII AJIsl pEHICHHUS] TEOMETPUYECKUX 3aad M 3a]1a4 C MPAKTHUECKUM COJIePIKaHUEM;
- BJIaJICHUE HAaBbIKAMH MCIIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IIPU PEILICHUH 3a/1a4.
Hcnonb3oBaTh npuodpeTeHHbIe 3HAHUA M YMEHHUS B IPAKTHYECKOH 1eATeJbHOCTH U NOBCeIHEBHOM KU3HHU 1JIS:
-HcCcIeIoBaHus (MOJEIUPOBAHHS ) HECIOKHBIX MPAKTUYECKUX CUTYallUi HA OCHOBE U3yYEHHBIX ()OPMYI U CBOUCTB (UTYD;
-BBIYMCIICHUS JITUH, TUIOINAAeH U 00bEMOB peabHBIX OOBEKTOB MPU PEIICHNHU MPAKTHUECKUX 33]1a4, HCIIOB3YsI TPH HEOOXOAUMOCTH CIIPAaBOYHHUKH U
BBIYMCIIUTENIbHBIE YCTPOMCTBA

B pe3ynbrate u3yueHusi TeOMETpUN OO0yUaIOUIHIICS HAYYMTCS:
® pacrio3HaBaTh HA YePTEKAX U MOJIEIISIX POCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C HX OIMCAHUSIMU, H300PKECHUSIMU;
OIMHMCHIBATh B3aHMHOE PACTIONIOKEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE, APSYMEHMUPOBAMb CEOU CYHCOCHUSL 00 IMOM PACHOJIONCEHUU,
aQHATM3UPOBATH B MPOCTEUIITNX CITyYassX B3aHMHOE PACIOJIOKEHNE O0BEKTOB B TIPOCTPAHCTRE;
M300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE Tella, BBIIOJHATh YEPTEXKH 10 YCIOBUSIM 3a/1a4;
CTPOUTH NMPOCTEUIIINE CeUeHHsI Ky0a, MPU3MBI, TUPaAMUJIbI;
peliaTh IIaHUMETPUYECKHUE U IPOCTEHIINE CTEPEOMETPHUUECKHE 3a/1a4H Ha HAX0XICHHNE T€OMETPUUYECKUX BETUYHH
(nTvH, yTII0B, TUIOIaAel, 00HEMOB);
HCIIOJIb30BATh TIPH PEIICHUN CTEPEOMETPUICCKHX 33]1a4 TUIAHUMETPUIECKHE (AKTBI U METOJIBI;
MIPOBOINTH JTOKA3aTEIbHBIC PACCYKICHHS B XOJI¢ PEIICHUS 3a]1ad.

OOyUaroIHIiCs ROJIYUUM 803 MONCHOCHLb:
® peuamo HCUZHEHHO NPAKMUYECKUe 3a0adu;
®  CAMOCMOSIMENbHO NPUOOPEeMams U NPUMEHIMb 3HAHUSL 8 PA3TULHBIX CUMYAYUsIX, pabomams 6 2pYnnax,
® apeymenmuposamv u OMCMauUsanms 8010 MOUKY 3DEeHUs;
*  yuemb CIYWaAmpb OpYeUx, U3IEeKaAMb YHeOHYI0 UHDOPMAYUIO HA OCHOBE CONOCMABUMENbHO20 AHANU3A
00vbeKmos;



®  110716306aMbCsL NPEOMEMHbIM YKa3amenem SHYUKIONeOUll U CNPA8OYHUKOS OJisl HAXOMHCOEHUs.
ungopmayuu,
®  CaMOCMOSIMENbHO OCUCME06aANMb 6 CUMYAYUU HeONPEOeIEHHOCIU NPU PeULeHUU AKMYATIbHbIX OJIsL HUX
npooem.
®  V3HAMb 3HAYUEHUE MAMEMAMULECKOU HAYKU O peUeHUsl 3a0a4, 603HUKAIOWUX 6 MeOpUl U NPAKMUKe; WUPOmy u 8 mo JHce 6pemMsi 02PaAHUYEHHOCb
NPUMEHEHUsL MAMEMAMULEeCKUX MeMo008 K AHANU3Y U UCCTIe008AHUIO NPOYECCO8 U AGNICHUL 8 npupooe u obwecmeae;
®  Y3HAMb 3HAYEHUEe NPAKMUKU U BONPOCO8, BOHUKAIOWUX 8 CAMOL Mamemamuke 0isi hopMUpo8anus u pa3eumusi MamemMamuyeckoi HayKu, UCmopuio
Pa3eumusl 603HUKHOBEHUSL U PA3GUMUSL 2eOMemPUU,
®  NpUMEHSIMb YHUBEPCANbHBII XAPAKMED 3AKOHO8 JIO2UKU MAMEMAMUYUECKUX PACCYHCOCHUT, UX NPUMEHUMOCb 80 8CeX 0DIACMAX 4el08eUeCKOll
OesimenbHOCIU, 6ePOSIMHOCMHbLI XAPAKMED PA3IULHBIX NPOYECCO8 OKPYIHCAIOUe20 MUPA;

COAEPXAHUE YYEBHOI O ITPEJIMETA
1. Hexoropble cBeeHHMs U3 IVIAHUMETPHUHU

VYTIBl M OTPE3KH CBSA3aHHBIE C OKPYKHOCThIO. Pemienue tpeyroasHukoB. Teopema Menenas u UeBbl. Diuturic, runepbosna u napabdosia

OcnosHas yenb- TO3HAKOMUTH 00YYaIOUINXCS C TeOpeMaMHu 00 yriie MeXIy KacaTelIbHON M XOpA0i, 00 0Tpe3Kax MepeceKaronxcsi XOpA, O KBaIpare

KacaTeJIbHOM, O CBOIMCTBAaX M NPU3HAKAX BIMCAHHOTO M OMHCAHHOIO YEThIpeXyrojbHUKa. GOopMyIupoBaTh ONpPEAEICHUs 3JUIUICA, TUIEPOOIbl U

Hapa60m,1, BBIBOJUTH UX KAHOHUYCCKHUEC YPABHCHUA U I/I306pa)KaTb OTHU KPUBBIC HA PUCYHKE.

2. BBemenme

[Ipenmer crepeomerpun. AKCMOMBI cTepeoMeTpun. HekoTopeie ciecTBUs U3 aKCHOM.

OcnosHas yenb — TO3HAKOMHUTh OOYYaIOLIUXCS C COJAEpKAHHUEM Kypca CTEPEOMETPUH, C OCHOBHBIMM TMOHATHUSMU M AKCUOMaMH, HNPUHATBIMH B
AJaHHOM KYPCEC, BBIBCCTU IICPBLIC CICACTBUA M3 aKCHUOM, AaTb MPCACTABJICHHUEC O TICOMCTPHYCCKUX TCJIaX W HX ITOBECPXHOCTIX, 00 I/I306pa)KeHI/II/I
IPOCTPAHCTBEHHBIX (PUTYp Ha uepTexke, O MPUKIIATHOM 3HAYCHUN T€OMETPUH.

N3ydeHue crepeomMeTpun JOIKHO 0a3upoBaThCcs HAa COYETAHWM HAIJISIAHOCTU M JIOTHYECKOW cTporoctH. Onopa Ha HarisiJHOCTh — HENPEMEHHOE
yCJIOBHE YCIEUIHOIO YCBOEHHUS MaTepualla, U B CBSI3U C 3TUM HYXHO YAEIUTHh OOJbIIOE BHUMAaHHE NPAaBUIBHOMY M300paXEHUIO Ha YepTexe
MPOCTPAHCTBEHHBIX (puryp. OAHAKO HATISIIHOCTH JOJKHA OBITH MPOHM3aHA cTporod sorukoi. Kypc crepeoMerpun npeabsBisieT B 3TOM OTHOILIEHUU
Oosiee BhICOKHE TpeOOBaHUA K oOydarommMcs. B oTinuue ot Kypca MiIaHUMETPUH 3/1€Ch YK€ ¢ CaMOro Hayana (popMyJIHUPYIOTCSl aKCHOMBI O B3aUMHOM
PAaCIIOJIOKCHHUU TOYCK, IPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE, U JAJICC N3YUCHUC CBOMCTB B3aWMMHOT'O PacCIIOJIOKCHHA MTPAMBIX U TIOCKOCTEH IpoXoauT
Ha OCHOBE JTUX aKCHOM. TeM caMbIM 3aJacTCs BBICOKUH YPOBEHb CTPOTOCTH B JIOTMYECKHUX PACCYKICHUAX, KOTOPBIM OJKEH BBIIECPKUBATHCA HA
IIPOTSDKEHUN BCETO Kypca.

3. IapannenbHOCTh NPSIMBIX M MJI0CKOCTEH

[TapamienpHOCTh NpPSAMBIX, NPSIMOW M IUIOCKOCTH. B3anMHOE pacronokeHWe ABYX HpPSMBIX B IMPOCTPAHCTBE. YTOJN MEXAY JIBYMS MPSIMBIMH.

[TapamtensHOCTB TUIOCKOCTEN. TeTpasap U nmapasuieenuIen.

OcHnosnas yenp — cHopMHpOBaATh MPECTABICHUS YYALIUXCS O BO3MOXHBIX CIIy4asX B3aMMHOIO PAaCIOJIOKEHHS JIBYX MPSAMBIX B IPOCTPAaHCTBE
(IpsiMbIE TIEPECEKAIOTCSI, MPAMBIE MAPAJUIEIBHBI, MPSAMBIE CKPEIIMBAIOTCS), MPSAMOM U MJIOCKOCTH (IpsIMast JIEKUT B IUIOCKOCTH, MpsiMasi U IUIOCKOCTh
NepeceKaroTcs, MpsiMasi ¥ MIIOCKOCTh MapaljieNibHbl), U3Y4YHUTh CBOMCTBA U MPU3HAKU NAPaUIEIbHOCTH MPSAMBIX U IJIOCKOCTEH.

OCOoOeHHOCTh JaHHOTO Kypca COCTOUT B TOM, UTO YK€ B IIEPBOM IJIaBE BBOJAATCS B PACCMOTPEHME TETPAdJIp U MapaulesenuIe]] U yCTaHaBIUBAIOTCS
HEKOTOpbIe MX CBOMCTBA. DTO JAaeT BO3MOXHOCTb OTpaOaThIBaTh MOHATHUS NMapauIEIbHOCTH MPSAMBIX U IJIOCKOCTEH (a B ciexyromeil riiaBe Takke U
MOHATHUA NCPICHAUKYIIAPHOCTH NPAMBIX U HHOCKOCTeﬁ) Ha 3THUX IBYX BHJOB MHOT'OI'PAHHUKOB, YTO, B CBOIO O4YCPCb, CO31acCT OHpeIICHCHHLII‘/JI 3a7€J1 K



raBe «MHororpanHuKu». OTIEIbHBINM MYHKT IOCBSIIEH MOCTPOCHUIO HAa YEepTEKE CEUCHHI TeTpadApa U MNapajuieJenuiiesia, YTo MpPEeACTaBIseTCs
BaYKHBIM KaK JIJIsl pelIeHHs] TeOMETPHUYECKHX 3a]1a4, TaK ¥, BOOOIIE, ISl pa3BUTHS IPOCTPAHCTBEHHBIX MPEICTABICHUM yUaInXcs.

B pamkax 3TOi TeMBbl yyamiuecs 3HAaKOMATCS TaKKe ¢ MapajlieNIbHbIM MTPOSKTUPOBAHMEM U €r0 CBOHMCTBAMH, MUCIIOJIB3YEMbBIMH NPH H300paKEHUU
MIPOCTPAHCTBEHHBIX (DUTYpP HA YEpTEKeE.

4. TlepneHAUKYJISIPHOCTH NPSAMBIX H IJIOCKOCTEN

[lepieHAUMKYAAPHOCTh MOPSIMOM M TUIOCKOCTU. [lepneHauKynasip M HaAKJIOHHBIE. YTOJI MEXKIYy MNPAMOM U IUIOCKOCTBIO. JIByrpaHHBIM yroi.

IlepneHIMKyYIAPHOCTD INIOCKOCTEN.

OcHognas yenb — BBECTH MOHATHUS NEPIEHIUKYISIPHOCTH MPSAMBIX U IUIOCKOCTEH, U3YUUTh MPU3HAKU MEPICHIUKYISIPHOCTU MPSIMON U TMIOCKOCTH,
JBYX IUIOCKOCTEW, BBECTU OCHOBHBIE METPUUECKUE MOHATHSA: PACCTOSHUE OT TOYKHU /0 IUIOCKOCTH, PACCTOSIHME MEXAY HapauleIbHbIMU IJIOCKOCTIMH,
MEX1y MapaJlIeIbHBIMU MPSMOM U IIOCKOCTBIO, PACCTOSIHUE MEXK/y CKPEUIMBAIOIIMMUCS MPSMBIMU, YTOJ MEXAY MPSMOIl U TIIOCKOCTBIO, YTOJI MEXITY
JBYMsI IIJIOCKOCTSIMU, U3YUUTh CBOMCTBA MPSAMOYTOJIbHOTO MapajljiesICIUIeAa.

[TonsiTHe mNEpNEHANKYAIPHOCTH W OCHOBAHHBIE HAa HEM METPUYECKHUE TMOHATUS (PACCTOSHUS, YIVIBI) CYIIECTBEHHO pACIIUPSIOT KIIAcC
CTEPEOMETPUIECKUX 3a]1a4, TIOSBIISIOTCS MHOTO 33J1ad Ha BBIYMCIICHUE, IIMPOKO MCIIONB3YIOIINX U3BECTHBIC (haKThl U3 TUITAHUMETPHH.

5. MHororpaHHuKHu

ITonsstne MHOrorpannuka. Ilpusma. [lupamua. IlpaBuibHbIE MHOTOTPAHHUKH.

OcHognas yenrp — MO3HAKOMHUTH OOYYaIOUIMXCA ¢ OCHOBHBIMU BHJIAMU MHOTOTPAaHHHUKOB (MpU3Ma, MUpaMHJIa, yCeUeHHas mupaMuia), ¢ Gopmynoi
Diisiepa 115l BBITYKJIBIX MHOTOIMPAHHUKOB, C IPABMJIBHBIMH MHOTOTPAHHUKAMH M 3JIEMEHTAMU UX CUMMETPHH.

C nByms BUJIaMU MHOTOTPaHHUKOB — TETPAdAPOM M MapauIeTeHUNeIoM — 00yJaroluecs y:ke 3HaKOMbI. Terneppb 3TH MPe/ICTaBICHUS PACIIHPSIOTCS.
MHororpaHHuK onpeensercs Kak HOBEpPXHOCTh, COCTABJIEHHAs! U3 MHOTOYI'OJIbHUKOB M OTPaHMUYMBAIOLIAsi HEKOTOPOE T€OMETPUUECKOE TEIO (€ro TOXKE
HA3bIBAIOT MHOTOIPAHHUKOM). B CBSI3U C 3THUM yTOYHSIETCS CamMO MOHATHE T€OMETPUYECKOro Tela, Ui Yero BBOAMTCS €IIe PsAJ HOBBIX MOHSATHM
(rpannuHas TOuka (QUIYpbl, BHYTPEHHsSI TOYKA M T. J.). YCBOEHUE MX HE SBIIETCA 00sA3aTeIbHBIM Uil BCEX OOYYarOIIMXCS, MOXKHO OTPaHMYUTHCS
HaIJISIIHBIMU NPEACTaBICHUSIMUA O MHOTOTPaHHUKAX.

6. 3axil0ounTEeILHOE MOBTOPEHHE Kypca reomerpuu 10 kiacca
Y4eOHO-TeMaTHYeCKHH IIaH

Nenm\nm KoHnTpoas| 3a4ersl
Koua-Bo
Tema HbIE
4acoB
padoThbI
HexoTtopsblie cBegeHust M3 IVIAHUMETPUHU 12
1 Beenenne 3
2 [MapanieJbHOCTH NPAMBIX U IJIOCKOCTEH 16
3 IlepnieHAUKYISAPHOCTHb NPAMBIX U IJIOCKOCTEH 17
4 MHoOrorpaHHuKHu 14
5 IToBTOpenune xypca reomerpun 10 kiacca 8
Bcero 70 4 3




Kane}mapno-TeMaaneckoe IJIAHUPOBAHHE

Ne | Tema paznena, tema | Ko - yva Hara JHara
n/n Ypoka BO [peIMETHBIE MeTampeAMETHbIE JIMYHOCTHBIE 1o 1o
9acoB ¢dakty | miaHy
Hexoropsie
CBeIeHMS U3
INIAHUMETPUH
(124.)
$1VYTa6I 1 0Tpe3KH 4 KoMmyHukaTuBHbIe: pa3BuTh y ydanmxcs | ®opMupoBaHUE YCTOMUMBOI
CBSI3aHHBIC C DopMyIHPOBATH U 1OKA3BIBATH TEOPEMBI 00 TMPE/ICTABJICHNE O MECTE MaTEMATHKH B CHICTEME | MOTHBALMH K OOYUCHHIO
OKPYKHOCTBIO yTIIe MeXIy KacaTeIbHON 1 XOPIOii, 00 HayK.
OTpe3Kax MepeceKaromuXcs X0pI, O KBaapare PerynsituBHbie: (popMupoBaTh LiereBbIe
KacaTeIbHOH; BRIBOAUTH (POPMYIIBI ISt YCTAHOBKH y4eOHOH ASSITEbHOCTH.
BBIYHCIICHHS YIIIOB MEKIY JABYMS I[o3HaBaTe/ibHBIE: pa3IMyaTh METO/BI
MIEPECEKAIOIIAMUCS XOPAAMH, MEXITY ABYMS MO3HAHKS OKPYXKAIOIICIO MUPA MO Cro HCysiM
CEKYIIIUMH, IPOBEICHHBIMH U3 OJTHOW TOYKH, O (HaOIIOZIEHNE, OTIBIT, SKCTICPHMEHT,
CBOMCTBaX M MPU3HAKaX BIHCAHHOTO U MOJIC/MPOBAHHE, BBIYHCIICHHE)
OIMCAHHOT'O YETBIPEXYTOJIbHUKOB.
$2Penienue 4 KoMMyHuUKaTHBHBIE: OIIpeaensaTs nenu 1 | GopMupoBaHHE YCTOHYNBOM
TPEYrONLHUKOB BbIBOMTH (DOPMYIIEI, BHIPAKAIOIIHE MEIHAHY (YHKLIMM y4aCTHUKOB, CIIOCOOBI MOTHBALIUM K TPOOIIEMHO-
¥ GHCCEKTPHCY TPEYTONBHAKA YePe3 ero B3aUMO/ICHCTBYSI; IUIAHUPOBATh 00K MIOMCKOBOM JIESITENbHOCTH
CTOPOHBI, IOKA3bIBATH U (POPMYITHPOBATH croco0bI pabOoTH; 0OMEHHUBATHCS
YTBEP)KICHHUSA 00 OKPYKHOCTH U IPAMON SHAHUAMM MEKIY 1JIECHAMU IPYIITILI U
Ditnepa NPUHATHS 3PPEKTUBHBIX COBMECTHBIX
peLIeHuH.
PerynsiruBHbIe: (OPMUPOBATH LIENIEBHIC
YCTaHOBKH y4eOHO NesTeIbHOCTH,
BBICTPaMBaTh MOCIIEAOBATEILHOCTD
HEOOXOTUMBIX OTIepanuii.
IMo3HaBaTe/bHbBIE: OCYIIECTBIATh
CpaBHEHHUE U KJIACCU(PUKAIUIO 1O
3aJJaHHBIM KPUTEPHUSIM
$3Teopema 2 KoMMmyHuKaTHBHBIE: BbICIYIIUBATh DopMUpOBaHUE CTAPTOBOU

Menenas u UeBbl

DopMyIUPOBATH U JIOKA3bIBATH TEOPEMbI
MeHeHaﬂ n quI)I 1 UCITIOJIBb30BATh UX HpI/I
pCIICHUHN 3a1a4.

MHCHHC YJICHOB KOMAaHAbI, HC Hepe6I/IBaﬂ .
Pel"y.]'[flTﬂBH])le: MIPOTHO3UPOBATH
pe3ysibTaT YCBOCHUS MaTcpuajia,
OINPCACIIATH MPOMEIKYTOUYHBIC LICIIN

MOTHUBAIIU K U3YUYCHUIO
HOBOT'O




IMo3HaBaTebHBIE: OCYILECTBIIATh
CpaBHEHME U KJIACCUPHUKAIUIO TTO
3aJJaHHBIM KPUTEPHUSIM. Y METh
aHAJIM3UPOBATh OOBEKTHI C BBIICTICHHEM
MPU3HAKOB.

$43mmumnc,
runepOoa u
napaboJa

dopMynHpoBaTh  ONpEAENEHHS  DIUIHIICA,
rurnepOoIsl W Tapaboibl, BBIBOAWTH  HX
KaHOHMYECKHE YpaBHEHHS W HM300paxxarh 3TH
KpHBBIE Ha PUCYHKE.

KoMMyHHKATHBHBIE: ONIPEEIITE LIENH U
(hYHKIMH yIaCTHUKOB, CIIOCOOBI
B3aUMO/ICHCTBYSL; IUIAHUPOBATh O0IIHe
croco0bI PabOTh; 0OMCHUBATHCS
3HAHMUSMH MEK1y WICHAMH TPYIIIBI 1S
NPUHATUS 3PPEKTUBHBIX COBMECTHBIX
PELICHUMN.

PerynsiruBHbIe: HOPMUPOBATH LIETEBHIC
YCTaHOBKH y4eOHOH NesTeIbHOCTH,
BBICTPaNBaTh MOCIIEAOBATEILHOCTD
HEOOXOANMBIX OIepanuii.
ITo3HaBaTe/IbHbIE: OCYILECTBIATh
CpaBHEHHE U KJIACCU(PHUKAIHUIO 10
3aJaHHBIM KPUTEPUIM

®opMUpOBaHUE YCTONUNBOI
MOTHBAITUH K IIPOOIEMHO-
ITOMCKOBOM JAEATEILHOCTH

Beenenne (3 4.)

IMpeamer 3uams/nonumams. AKCHOMBI CTEPEOMETPHH. KoMMyHHKATHBHBIE. CITOCOOCTBOBATH DopmMupoBaHUE HABBIKOB
CTEPEOMETPHH. OCHOBHBIE TIOHATHS CTEPEOMETPUH (TOUKa, (hopMHPOBAHUIO HAYYHOTO OCO3HaHHOTO BBIOOpA
AKCHOMBI psiMast, TNIOCKOCTb, IIPOCTPAHCTBO). MHPOBO33PEHHSI. Hanbonee 3¢ PEeKTUBHOTO
CTEpEOMETPUH Ymemw noxassiBaTh TEOPEMY O CYyIIECTBOBaHWH | PeryJsiTUBHBIE : OIEHHBATH BECOMOCTb croco0a pemeHus

IUTOCKOCTH, IPOXOAAIIECH yepe3 TaHHYIO MIPUBOJIMMBIX JIOKa3aTeIbCTB U

MPSIMYIO M JAHHYIO TOYKY, 3aMeYaHHe K paccyXIeHui.

aKcuoMme 1, TeopemMy O CyIIEeCTBOBAaHUH ITo3HaBaTenbHBIE: OCYIIECTBIATH

IUTOCKOCTH, MIPOXOAAIIEH Yepe3 TPH TOUKU H paciIMpeHHbIi ToUCcK nH(GopManuu

IIPUMEHSTh €r0 MPH PEIICHUH HECTIOXKHBIX

3ajad.
Hexoropsie 3uame/nonumams. AKCHOMBI CTEPEOMETPHHU. KoMMyHHMKaTHBHBIE : OPTaHU30BBIBaTh U | POPMUPOBAHIE HABBIKOB
CJIC/ICTBHS 3 OCHOBHBIE TTOHATHS CTEPEOMETPHH (TOUKa, IUIAaHWPOBATh Y4eOHOE COTPYIHNYECTBO C | OPTaHHM3AIMK M aHAJIM3a CBOCH
aKCUOM psiMast, TNIOCKOCTb, IIPOCTPAHCTBO). YUUTENEM U OJHOKIIACCHUKAMU. JeSTEeIbHOCTH, CAMOAHAIN3A U

Ymems noxa3eiBaTh TEOpEMY O CYIICCTBOBAHUU
IUTOCKOCTH, IPOXOISIICH Yepe3 TaHHYIO
NPpSAMYIO ¥ TaHHYIO TOYKY, 3aMeYaHue K
akcuome 1, TeopeMy O CylIeCTBOBaHHH
IUIOCKOCTH, MTPOXOASIICH Yepe3 TPU TOUKHA |
MIPUMEHATH €TI0 NPH PEIICHUHN HECJIOKHBIX
3ajad.

PeryasiTuBHBIE: ONIPECIATh
MOCJIE0BATEIBLHOCTD IPOMEKYTOUHBIX
[eJIeH ¢ y4eTOM KOHEYHOTO pe3yIbTaTa,
COCTaBIIAATh TUTAH TTOCIIEA0BATEILHOCTH
JEUCTBUM.

IMo3HaBaTe/IbHBIE. YMETh OCYIIECTBIIATh
aHaJIM3 00BEKTOB, CAMOCTOSTEILHO UCKATh
1 0TOMPATh HEOOXOTUMYIO HH(OPMAIHIO.

CaMOKOPPEKIIMU YIeOHOH
JIeSITENIbHOCTH




T'nasa 1
IMapannenbHoOCTH
NPSIMBIX H
miockocreii (16
4aC0B)

$1

IlapanaeabHocTh
NMPAMBIX, IPSAMOii
M IJI0CKOCTH (44.)

ITapannensHele YMETh ONUCHIBATh U aHAU3UPOBATh B3auMHOe | KOMMyHHKaTHBHBIC: IPOSBIATH DopMHPOBaHHUE LENEBBIX
npsMBbIe B PAcIONIOKEHHE TPSAMBIX U INIOCKOCTEH B TOTOBHOCTB K 00CY’X/ICHHIO Pa3HBIX TOUEK | YCTAaHOBOK y4eOHOM
TIPOCTPAHCTBE MIPOCTPAHCTBE, BEITIONHATE YEPTEXKH 1O 3peHus ¥ BBIpaboTKe o0IIeH (TpymmmoBoit) | AeATeTBHOCTH
YCIIOBHSM 3afad. HO3ULIHN DopMHPOBaHUE HABBIKOB
Pemate nnaHuMeTpu4ecKue 1 MpoCcTeNIIne PeryasiTuBHBIC: OCO3HABATH KAYECTBO U aHau3a, COMOCTABICHNUS,
CTEpEOMETPUYECKUE 3a1a9H HA HAX0XKICHHE YPOBEHb YCBOCHHS CpaBHEHHUS
TreOMETPUUECKUX BENUYHH (JUIMH, YTIIOB) Ilo3naBaTenbHBIE: CO31aBATh CTPYKTYPY
B3aMMOCBSI3€H CMBICIIOBBIX €UHMI] TEKCTa
ITapannensHOCTB YMeTh ONUCHIBAaTh U aHATU3UPOBATh B3auMHOe | KoMMyHMKaTHBHBIe: pa3BuThy ydanmxcs | ©opMupoBaHHe yCTOWIUBOI

TpeX NPSMBIX

pAacTojoKeHUE MPSAMBIX U IIIOCKOCTEN B
MPOCTPAHCTBE, BBIIOJHATE YEPTEKHU I10
YCIIOBHUSIM 33/1ad.

PewaTe nnaHuMeTpruyeckue v NpocTenime
CTEPEOMETPUUYECKHUE 3aJaul Ha HAXOKJICHHUE
TCOMETPHUYCCKUX BEINYHH (JTHH, YTIIOB)

TPEZICTABJICHHAE O MECTE MATEMATHKH B CUCTEME
HayK.

PerynsituBHbI€: (HOPMUPOBATH [IETICBbIC
YCTAHOBKH y4eOHO#M JIeSTEIIEHOCTH.
IMo3HaBaTe/IbHbIE: PATUYATH METOIBI
TIO3HAHUST OKPYKAIOIIIETO MUPA T10 €10 LIENSIM
(HaOIrOIeHIIE, OTIBIT, SKCIICPUMEHT,
MO/IE/IMPOBAHNE, BHIUHCIICHHE)

MOTHBAIIMH K 00YIECHHIO

[MapamrensHOCTB
IpSIMOM U
TUIOCKOCTH

YMeTh ONUCHIBATh M aHATU3UPOBATH B3aUMHOE
pacrojoKeHue MPSAMBIX U IIIOCKOCTEN B
IIPOCTPAHCTBE, BBIIOIHITH YEPTEKU 110
YCIIOBUSAM 3aJau.

Pemath miuaHuMeTpUYECKUE U IPOCTEUIIINE
CTEPEOMETPUUECKUE 3a7aUl HAa HAXOKICHUE
TeOMETPHUYECKUX BEIWIHH (JIJIVH, YTIIOB)

KoMMyHHMKAaTHBHBIE: OIIPEICIATD LETU 1
(hyHKIIMK YIaCTHUKOB, CIIOCOOBI
B3aUMO/ICHCTBYSI; IUIAHUPOBATh 00K
crocoObI paboThl; 0OMEHUBATHCS
3HaHUAMH MEXY YWICHAMU IPYIIIBI IS
NPUHATHUS 3PPEKTUBHBIX COBMECTHBIX
pELICHUMN.

PerynsiruBHbIe: (OPMUPOBATH LIENIEBBIC
YCTaHOBKH y4eOHO NesTeIbHOCTH,
BBICTPaMBaTh MOCIIEA0BATEILHOCTD
HEOOXOMMBIX Omepanuii.
ITo3naBaTenbHbBIE: OCYIIECTBIATH
CpaBHEHHUE U KJIACCU(PUKAIUIO 1O
3aJJaHHBIM KPUTEPHUSIM

®opMuUpOBaHUE YCTONUMBOI
MOTHBAIIMH K MPOOJIEMHO-
IIOMCKOBOH AEATEIbHOCTU




$2B3anmHoe

pacmnoJio:keHHe
NpsSIMBbIX B
NPOCTPaHCTBe.
Yroa mexny
ABYMS
npaMbIMH(44.)
CxpemuBaronuecs YMeTh 00BSICHATD KaKie BO3MOXKHBI CITydau KoMMyHuKaTHBHBIE: pa3BUTh y ydamuxca | GopMupoBaHue yCTONUUBOM
IpsIMbIe B3aMMHOTO PACHOJIOKEHUS ABYX MPSIMBIX B MPEZICTABTICHHE O MECTE MATEMATHKH B CUCTEME | MOTHBAILIUU K 0OYUEHUIO
IIPOCTPAHCTBE U IPOBOIUTH UIUTIOCTPUPYIOIIKE | HayK.
npuMepsl; GopMyMpoBaTh onpeneseHne PerynsiruBHbI€: (POPMUPOBATH IIeTICBbIE
CKPEIINBAIONIMXCS NPSAMBIX, (OPMYIUPOBATh U | YCTAHOBKHU Y4€OHOH ESTEBHOCTH.
JI0Ka3bIBAaTh TEOPEMY BBIPAXKAIOILYIO IPH3HAK ITo3HaBaTe/IbHbIE: PA3TMIaTh METOIBI
CKPEIINBAIOIIIXCS IPSAMBIX U TEOPEMY O TI03HAHNUS OKPY>KAIOIIIETO MUPA TI0 €T0 ETSIM
IUTOCKOCTH, IPOXOASIIEH yepe3 OaHy U3 (HaOOZICHIIE, OTIBIT, SKCTIEPHIMEHT,
CKPEIINBAIOIIIXCS MPAMBIX U MapauIeIbHON MO/ICTIMPOBAHHE, BBIUNCIICHHE)
JIpyroi npsMoun
Vel ¢ YMeTh 00BACHATH KaKUe JIBa CIydas KoMmyHukaTuBHble: pa3BuTh y ydanmxcs | ®opMupoBaHUE YCTOMUMBOM
COHAIPaBIEHHBIMA Ha3bIBAIOTCS] COHANIPABICHHBIMH, TPE/ICTABJICHNE O MECTE MAaTEMATHKH B CHICTEME | MOTHBALIMH K O0YUCHHIO
CTOpPOHAMH (bopMyIHpOBaTh U JOKa3bIBaTh TEOpEMY 00 HayK.

yriax ¢ COHaIIPaBJICHHbIMU CTOPOHAMU,
peulaTs 3a1a4y Ha BBIYUCIICHUE U JOK-BO,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM
JBYX IPSIMBIX U YTJIOM MEXIYy HUMH.

PeryasiTuBHBIE: (OPMUPOBATH I1C/ICBHIC
YCTaHOBKH y4eOHOH JeSTENIEHOCTH.
I[o3HaBaTe/IbHBIE: pa3IMyaTh METO/BI
TIO3HAHKS OKPYYKAFOIIIETO MHPA I10 €10 IIeIIsM
(HalbMo/IeHHE, OTIBIT, SKCTIIEPHMEHT,
MOJICJIMPOBAHYIE, BEIIUCIICHIE)

Yron mexay
TPSIMBIMH

YMeTh ONMCHIBATh M AHATN3UPOBATH B3aHMHOE
pacIooKeHIe MPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE, BEITIONHATE YEPTEXKH 1O
YCIIOBHSIM 3a71ad.

Pemrates mmaHuMeTpuYecKre U MpocTenme
CTepeoMeTpHUIECKHe 3a/1a4l Ha HaX0XKICHHUE
T€OMETPUUECKUX BEJIUYUH (JJIMH, YTJIOB).

KoMMyHHMKAaTHBHBIE: OIIPEICIATD LETU 1
(hYHKIIMK YIaCTHUKOB, CIIOCOOBI
B3aMMOJCHCTBYS; IUIAHUPOBATh O0LINE
crocoOBI PadOTEL; 0OMEHHUBATHCS
3HAHUSAMH MEXY YWICHAMH TPYIIIbI IS
NPUHATHUS 3PPEKTUBHBIX COBMECTHBIX
peLICHUMN.

PerynsiruBHbI€: ()OPMUPOBATH LIETIEBBIC
YCTaHOBKH y4eOHO e TeIbHOCTH,
BBICTPaMBaTh MOCIIEA0BATENILHOCTD
HEOOXOIUMBIX OTICpAIIHA.
ITo3naBaTenbHbBIE: OCYIIECTBIATH
CpaBHEHHE U KJIACCU(PHKAIHUIO 10
3aJ]aHHBIM KPUTEPHUSIM

®opMuUpOBaHUE YCTONUNBOI
MOTHUBAILUH K TIPOOJIEMHO-
TIONCKOBOM /€S TETHHOCTH




KonTpoabHas
padora Ne 1 mo
Teme:

Hayuntbcs npuMeHATs TPHOOPETCHHBIC
3HaHWs, YMEHUS, HABBIKH B KOHKPETHON
JeSITeTbHOCTH

Kommynuxkamuenwle: yrpasisith CBOUM
MoBejieHHeM (KOHTPOJIb, CAMOKOPPEKIIHS,
OIICHKA CBOETO PE3yJIbTaTa).

DopMHUpOBaHIE HABBIKOB
camMoaHaJI3a ¥ CAaMOKOHTPOJIS

«IlapaJiieIbHOCTD Pezynamuensie: GopMupoBaTH

NPSIMBIX H CocOOHOCTh K MOOMITH3ALINH CHT U

TIOCKOCTEi» SHEPTUH; CIIOCOOHOCTD K BOJICBOMY
YCHITHIO B TPEOIOJICHUH MTPETISITCTBHIA.
Ilo3nasamenvnoie: BEIOMpaTs HauboICE
3¢ heKTHBHBIC CIIOCOOBI PEIIICHUS 3a/1a4.

$3

MapanirensHOCTH

miockocre (2 4.)

[MapannensHble ®opMmynupoBaTh ONpeaeNeHNe NapauIeIbHbIX | KoMMyHHKaTHBHBIE: TIPOSBIIATH DopMHIpOBaHKE LIEIEBBIX
TUIOCKOCTH IUTOCKOCTEH TOTOBHOCTB K 00CY>X/IEHHIO Pa3HBIX TOUYEK | YCTAaHOBOK y4eOHOM
3HAaTh: BApHaHThl B3aMMHOTO PACIIOJIOXKEHUS 3peHus U BBIpaOOTKe o0LIei (rpynnoBoi) | JesTelIbHOCTH
JIBYX IJIOCKOCTEH, MOHATHE MapaUIeIbHBIX MO3ULIUU ®DopMHUpOBaHUE HAaBBIKOB
IUTOCKOCTEH, MPU3HAK MapajiebHOCTH JBYX PeryasiTuBHBIE. 0CO3HABATh Ka4E€CTBO U aHalIM3a, COMOCTABIICHNUS,
IUIOCKOCTEH ¢ J0Ka3aT. YPOBEHb YCBOCHHUS CpaBHEHHSA
VYMeTh: penats 3aJaul Mo TeMe Ilo3naBaTenbHBIE: CO3aBATh CTPYKTYPY
B3aUMOCBSI3¢H CMBICIIOBBIX €IUHHMI] TEKCTa
CaolicTBa DopMyIupoBaTh U T0Ka3bIBaTh yTBEpxkAcHUE 0 | KoMMyHHKaTHBHBIE: pa3BuTh y ydanuxcs | ©opMupoBaHue yCTONYHBON
HapaJuieJIbHBIX NIPU3HAKE ¥ CBOWCTBA MapaJlIeNIbHBIX TPE/ICTABJICHNE O MECTE MaTeMaTHKH B CHICTEME | MOTHBALIMH K O0YUSHHIO
TUIOCKOCTEH IUTOCKOCTEH, MCIOIb30BaTh 3TH YTBEPKICHHS HayK.

TIPH PEIICHUH 3219
3HaTh: CBOMCTBA NapajlieIbHBIX MIIOCKOCTEN U
TeOpeMy O MapauIeTbHBIX TNIOCKOCTSIX C
JIoKas3ar.

YMeTh: pelaTs 3a1auu 110 TEME.

PeryasTuBHbIE: (OPMUPOBATE IICTICBBIC
YCTaHOBKH yIeOHOU ICSTEIBHOCTHL.
Io3HaBaTeJibHBIE: PA3IMYaTh METO/IBI
TIO3HAHMS OKPY>KAIOIIIETO MUPA TIO €T0 LENSIM
(HalbMro/IeHHE, OTIBIT, SKCTIEPUMEHT,
MO/IEJIMPOBAHHIE, BHIIHCIICHHE)

$4 Terpadap u
napaJujiesenumnesn
4 4.)

Tetpasap

OOBSICHATD , Kakast pUrypa Ha3pIBaeTCs
TETPASAPOM, ITOKA3BIBATH HA YEPTEIKE U
MOJIEIISIX €T0 SIEMEHTHI

3HAaTh: MOHATHA TETPadapa, ero rpaHel, pedep,
BEpIINH, OOKOBBIX I'pPaHEH U OCHOBAHUS

KoMMyHuUKaTHBHBIE: IPOSBIATH
TOTOBHOCTB K OOCYK/ICHHIO Pa3HBIX TOYEK
3peHus 1 BBIpaboTKe o01mIei (rpymmoBoii)
MO3HUIINAN

PeryasTMBHBIE: 0CO3HABATH KAYECTBO U
YPOBEHb YCBOCHHUS

Ilo3naBaTenbHbIE: CO3aBATh CTPYKTYPY
B3aUMOCBSI3€H CMBICIIOBBIX €JUHHUI] TEKCTA

DopMHUPOBaHUE LENEBBIX
YCTaHOBOK y4eOHOU
JeSITeIbHOCTH
dopmMupoBaHUe HABBIKOB
aHaJn3a, COTIOCTABIICHN,
CpaBHEHHSA




TTapannenenunen OOBICHATH , Kakasi purypa Ha3bIBaeTCs KoMMyHukaTuBHBIe: pa3Buth y ydaumxcsi | @opMupoBaHue yCTOMUNBOU
TapajuIesIeNIIeIOM, TIOKa3bIBaTh Ha YEPTEKE U | TPEICTABICHIE O MECTE MATEMATHKH B CIICTEME | MOTHBAIMH K O0YIECHHUIO
MOJIEIIAX €T0 3JIEMEHTHI HayK.
3HaTh: MOHATHA NapaUIeNeHIIea, ero TpaHe, | PeryasiTuBHble: (GOpMHUPOBATH LIEIICBHIC
pebep, BepIIH, AUaroHajei, 00KOBBIX TpaHEH | YCTAHOBKH Y4eOHOH JesSTeIHHOCTH.
Y OCHOBaHUH; CBOMCTBA MapaljiesieuIeaa ¢ Ilo3naBaTenbHbIE: PAIMYATH METOABI
JI0Ka3aTeNbCTBAMHU TIO3HAHKS OKPYKAFOILIET0 MUpa IO €ro IEeJsM
YMeTs: pemars 3aaud 1o TeMe (HaOosIeHye, OTIBIT, SKCTIEPHMEHT,
MO/JIEIMPOBAHHE, BEIYUCIICHHUE)
3anayn Ha YMeTh ONUCHIBATH M aHATU3UPOBATh B3auMHOe | KoMMyHMKATHBHBIE: CIIOCOOCTBOBATH ®opMHUpPOBaHKE HABBIKOB
MOCTPOCHUE pacrosiokeHne MPSIMBIX U IIOCKOCTEH B (hopMHpPOBAHUIO HAYYHOTO OCO3HaHHOTO BBIOOpA
CeuyeHUui MIPOCTPAHCTBE, BHIMOIHITH YEPTEIKU 110 MUPOBO33PEHUSL. Hanbouee 3(PEeKTUBHOTO
YCIIOBHSIM 3a7ad. PeryassTUBHBIE : OIICHUBATH BECOMOCTh crioco0a pemreHus
Pemrate 3agaun Ha MOCTPOCHUE CEUCHUI MIPUBOIUMBIX JTOKA3aTeIbCTB U
TeTpad/pa U MapaulelieTuIe/Ia Ha YepTekKe. paccyXIeHui.
IMo3naBaTeabHBbIE: OCYIICCTBIATH
pacIIpeHHbIH MOUCK HHPOPMAIIUU
KonTpoabHas Hayuntbcs npuMeHATh TPHOOPETECHHEIC KommyHnurkamuenoie: ynpaBJisTh CBOUM ®opMupOBaHUE HABBIKOB

padora Ne 2 mo
Teme:

3HAaHWA, YMCHUs, HABBIKU B KOHerTHOfI
JCATCIIBHOCTH

MoBe/IeHHEM (KOHTPOITb, CAMOKOPPEKIIHS,
OLIEHKA CBOETO Pe3yJbTara).

caMOaHaJin3a 1 CaMOKOHTPOJIA

«[MapanjieabHOCTH Pezynamuegnsie: GopMupoBaTh

TJIOCKOCTEiD) CHOCOOHOCTh K MOOMIM3ALIUH CHIT U
9HEPIUH; CIIOCOOHOCTH K BOJICBOMY
YCUJIUIO B MPEOJOJEHNUHN MTPENATCTBUIA.
Ilo3nasamenvHuie: BpIONpaTh HanboIEe
3(h(eKTUBHBIE CITOCOOBI pelIeHHs 3a1ad.

3ayer Nel Hayuutbcs npuMeHATh TPHOOPETECHHEIC KommyHnukamuenoie: ynpaBisTh CBOUM ®opMHEpOBaHUE HABBIKOB

"TapanajieabHOCTh 3HaHUS, YMCHUS, HABBIKH B KOHKPETHON MOBEJICHHEM (KOHTPOIb, CAMOKOPPEKIHSI, | caMOaHAIN3a U CAMOKOHTPOJIIS

NMPSIMBIX H JeSITeTbHOCTH OIIEHKa CBOECTO PE3yINIbTaTa).

iockocrei" Pezynamuensie: HopMupoBaTh
CroCcOOHOCTH K MOOWITH3AIIUH CHIT U
SHEPTHUH; CIIOCOOHOCTH K BOJICBOMY
YCUJIUIO B MPEOAOJECHNUHN MPENATCTBUIA.
Ilo3nasamenvHuie: BoIONpaTh HanboIEe
s dexTrBHBIE CTIOCOOBI peNIeHNS 3a1a4.

I'naBa 2

TlepneHaANKYJISAPHO

CTh NPSIMBIX H

TLUIOCKOCTel

(174acoB)

$1

IlepnieHaMKYISIPHO

CTh NPSAMOM U
niaockoctu (5
4acoB)




IlepniennukynsapHbie Pacno3naBath Ha yepTexax U MOJEISIX KoMMyHUKaTHUBHBIE: CTTOCOOCTBOBATH DopMHUpOBaHIE HABBIKOB
IpsIMBIE B MIPOCTPAaHCTBEHHBIE (DOPMBI; COOTHOCUTD (hopMHPOBAHUIO HAYIHOTO OCO3HaHHOTO BBIOOpA
TIPOCTPAHCTBE TpeXMepHBIE 00BEKTHI C X OMHUCAHUSAMH, MHPOBO33PCHUSL. Hanboiee 3 (HheKTUBHOTO

N300paKEHUAMH. PeryisiTuBHBIE : OIICHHBATH BECOMOCTb croco0a pemeHus

YMeTh ONMCHIBATh M aHATH3MPOBATh B3aUMHOE | IPHBOANMBIX J0Ka3aTEIBCTB U

PacHoJI0KEHUE MPSIMBIX U IJIOCKOCTEN B paccyKIaeHUM.

IIPOCTPAHCTBE, BHITIONHATh YEPTEXKHU IO ITo3HaBaTenbHBIE: OCYIIECTBIATH

YCIIOBHSIM 3a/1ad. pacIIMpeHHbIH ToUCcK HHopManuu

Pemates nnaHuMeTpudeckue U mpocTenme

CTepeoMeTpHUYecKUe 3a1a4l Ha

HaXOXJICHWE TeOMETPUUECKUX BEJIMYHH (IJINH,

YTJIOB).
[MapannensHble Pacmo3HaBaTh Ha 4epTekax U MOJEIIX KoMMyHHKAaTHBHBIE: TIPOSIBIIST DopMIpOBaHKE LIENEBBIX
IpsIMBIE, IIPOCTPAaHCTBEHHBIE (POPMBI; COOTHOCUTD TOTOBHOCTB K 00CY>K/ICHHIO Pa3HBIX TOUEK | YCTAaHOBOK y4eOHOM
HEePIEHANKYIISIPHBIE TpPEXMEpPHBIC OOBEKTHI C UX ONUCAHHUAMH, 3peHus U BhIpabOTKe 00mIel (rpynnoBoi) | AEATEIBHOCTH

K IINIOCKOCTHU

H300paKCHUSIMHU.

YMETh ONUCHIBATh M AHATU3UPOBATH B3aUMHOE
pAacnoyokeHne NPSAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE, BBITIONHATE YEPTEXKHU IO
YCIIOBUSAM 3a7ad.

Pemate miuaHuMeTpUYECKUE U IPOCTEUILINE
CTEPEOMETPUUYECKUE 3374l Ha

HaXO0’KJICHUE TeOMETPUIECKUX BEJIMUUH (IJTUH,
VTJIOB).

MO3UIAN
PerynsiTuBHbI€. 0OCO3HABATH KAYECTBO U
YPOBEHb YCBOCHUS

IMo3naBaTenbHbBIE: CO3/1aBaTh CTPYKTYPY
B3aUMOCBSI3el CMBICJIOBBIX €IUHHUI] TEKCTa

(DOpMI/IpOBaHI/Ie HaBBIKOB
aHalJin3a, COIIOCTaBJICHHUA,
CpaBHCHUA

IIpusnak
HNEPHEHIUKYIISIPHOC
TH OPSIMOH U
IIOCKOCTH

3HaTh: TEOPEMY, BRIPAKAIOIIYIO MIPU3HAK
MIEPIICHANKYIISIPHOCTH MPSIMOH U TIOCKOCTH, C
JI0Ka3aTeIbCTBOM.

VYMertn: PemaTe 3a1aun mo reme

KoMMyHUKATHBHBIE: Pa3BUTh Y YUAIIIHXCS
TPE/ICTARJICHHE O MECTE MATEMATUKH B CHCTEME
HayK.

PerynsiruBHbIe: (HOPMUPOBATH IIETIEBbIC
YCTAHOBKH y4eOHOM JeSTEIIHOCTH.
IMo3HaBaTe/IbHbIE: PA3TUYATH METOIBI
TIO3HAHUST OKPYKAIOIIIETO MUPA T10 €10 LIENSIM
(Halbro/IeHIE, OTIBIT, SKCTIIEPUMEHT,
MO/IEJIMPOBAHHIE, BHIIUCIICHHE)

dopMupoBaHKUE YCTONUUBOM
MOTHBAIUH K 00yUCHHIO




Teopema o npsiMoi,
MepPIEHIUKYIIPHOU
K TUIOCKOCTH

3HaTh: TEOPEMBI O TUIOCKOCTH
TIEPIIEHIUKYIISIPHON MPAMON U MIPSAMOI
MIEPIICHANKYIISIPHOH IIOCKOCTH
VYMeTh: Pemars 3agaun mo teme

KoMMyHHKATHBHBIE. ONPEENATh ETH U
(yHKIINY yY4aCTHUKOB, CITOCOOBI
B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE
crocoOBI PabOTHI; 0OMEHHUBATHCS
3HAaHMAMH MEXIY WICHAMH IPYIIIBI IS
TIPHUHATHS 3P (EKTUBHBIX COBMECTHBIX
PELICHUN.

PerynsiruBHbBIE: ()OPMUPOBATDH LIENIEBHIC
YCTaHOBKH y4eOHO NesITebHOCTH,
BBICTPaMBaTh MOCIIEA0BATEILHOCTD
HEOOXOMMBIX Omepanuii.
ITo3HaBaTe/IbHbIE: OCYILECTBIATh
CpaBHEHHE U KJIACCHU(PHUKALINIO TIO
3aJaHHBIM KPUTEPHUSIM

DopMHUpOBaHKE YCTONYHBOM
MOTHBAITUH K TIPOOIEMHO-
TIOMCKOBOM JESTENBHOCTH

$2[lepnenauKysip
"

HaKJIOHHBbIE. YTO0JI
MeXKI1y NPpSIMOM 1
JI0CKOCTHIO(6 4.)

Paccrosinue ot
TOYKH JI0
IJIOCKOCTU

3HaTh: MOHATHE EPIECHIUKYIIIPA,
IIPOBEJIEHHOI'O U3 TOYKH K INIOCKOCTH, U
OCHOBaHMSA NEPIEHIUKYIIAPA, HAKIIOHHOM,
IIPOBEACHHON U3 TOUKH K IUNIOCKOCTH, U
OCHOBAHUS HAKJIOHHOH, IPOEKIIUU HAKIIOHHON
HA IUIOCKOCTb, PACCTOSIHUE OT IPSAMOU 10
IUIOCKOCTH, CBSA3b MEX/y HAKJIIOHHOH, ee
MPOEKIUEN U MEPIEHANKYISIPOM

YwMmers: Pemars 3aaun no reme

KoMMyHHKaTHBHBIE: TIPOSIBIISITH
TOTOBHOCTB K 00CYXJICHUIO Pa3HBIX TOUCK
3peHus ¥ BBIpabOTKe 001Iei (TpynnoBoii)
MO3UIHH

PerynsiTuBHBIE: 0CO3HABATH KAYECTBO U
YPOBEHb YCBOCHUSI

IMo3HaBaTe/IbHBIE: CO3/1aBATH CTPYKTYPY
B3aMMOCBSI3€H CMBICJIOBBIX SIMHHUI TEKCTA

DopMHUpOBaHUE LIETIEBBIX
YCTaHOBOK y4eOHOH
JIeSITENIBHOCTH
DopMHUpOBaHUE HABBIKOB
aHaJIM3a, COIIOCTaBIICHMUSI,
CpPaBHEHMS

Teopema o Tpéx
HEepIEeHANKYJIIsIpax

3HaTh: MOHATHE EPIEHIUKYIIPA,
IIPOBEAECHHOI0 U3 TOYKH K IUNIOCKOCTH, U
OCHOBaHHMS NEPNEHIUKYIIAPA, HAKIIOHHOM,
IIPOBEJIEHHON U3 TOYKHU K INIOCKOCTH, U
OCHOBAHUS HAKJIOHHOH, IPOEKIIUU HAKJIIOHHON
HA IUIOCKOCTb, PACCTOSIHUE OT IPSAMOH 10
IIJIOCKOCTH, PACCTOSIHUE MEXTY
NapajlyieJIbHBIMU IIJIOCKOCTSIMHU.

VYMmetnw: Pemars 3agaun 1o teme

KoMMyHUKATHBHBIE: Pa3BUTh Y YUAIIIIXCS
TIPEZICTABJICHHAE O MECTE MATEMATHKH B CHCTEME
HayK.

PeryasiTuBHBIE: (POPMUPOBATH I1CICBHIC
YCTaHOBKH y4eOHOM! IeSTENBHOCTH.
Io3HaBaTe/ibHBIE: PA3IAYaTh METO/IbI
TIO3HAHMS OKPY>KAIOIIIETO MUPA TIO €T0 HETSIM
(HabIIOIeHIE, OTIBIT, SKCTIEPHMEHT,
MOJIETIMPOBAHNE, BEIYUCIICHHE)

®opMUpOBaHUE YCTONUNBOI
MOTHUBAILUH K 00Y4EHHIO




Yron mexy
MpsSIMOM U
IJIOCKOCTBIO

3HaTh: MOHATHUS TMPOCKITUN PUTYPHI HA
IUIOCKOCTB, YTIIa MEXIY IPSIMOH U IIIOCKOCTHIO
VYMeth: Pemars 3agaun mo teme

KoMMyHHKATHBHBIE. ONPEENATh ETH U
(yHKIINY yY4aCTHUKOB, CITOCOOBI
B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE
crocoOBI PabOTHI; 0OMEHHUBATHCS
3HAaHMAMH MEXIY WICHAMH IPYIIIBI IS
TIPHUHATHS 3P (EKTUBHBIX COBMECTHBIX
PELICHUN.

PerynsiruBHBIE: ()OPMUPOBATH LIENIEBHIC
YCTaHOBKH y4eOHO NesITebHOCTH,
BBICTPaMBaTh MOCIIEA0BATEILHOCTD
HEOOXOMMBIX Omepanuii.
ITo3HaBaTe/IbHbIE: OCYILECTBIATh
CpaBHEHHE U KJIACCHU(PHUKALINIO TIO
3aJaHHBIM KPUTEPHUSIM

DopMHUpOBaHKE YCTONYHBOM
MOTHBAITUH K TIPOOIEMHO-
TIOMCKOBOM JESTENBHOCTH

$3 JIByrpanHblii
yroJ.
IlepnieHAMKYISIPHO
CTh IUI0CKOCTei (4

q4.)

JByrpanHsiii yroiu 3HaTh: MOHATHA ABYTPAaHHOTO YIJa U €ro KomMmyHuKaTHBHBIC: pa3BUTh y ydammxca | GopMUpoBaHHE YCTONYUBOM
JIMHEHHOTO yIiia, TPaayCHON MephI TPE/ICTABJICHNE O MECTE MaTeMaTHKH B CHICTEME | MOTHBALIMH K O0YUSHHIO
JIBYTPaHHOTO YTJIa; I0Ka3aTeLCTBO TOTO, YTO HayK.
BCE JIMHEIHBIE YIJIbl [BYTPAHHOTO YIiia paBHbl | PeryasiTuBHbIe: (OpMHUPOBATH LIENEBbIE
YT IPYTY YCTAaHOBKH yI€OHOM JIESTEITHOCTH.
YMers: Pemiats 3a1a4u 1o reme Ilo3HaBaTenbHBIE: PA3IMYATh METO/IbI
TI03HAHUS OKPY>KAFOLIETO MUPA T10 €10 LIENsIM
(HalbMro/IeHIE, OTIBIT, SKCTIIEPHMEHT,
MO/IEJIMPOBAHHE, BBIIHCIICHIE)
[Tpuznax 3HAaTh: MOHATHSA yTJIa MEKIY MIIOCKOCTSIMU, KomMmyHuKaTHBHBIC: pa3BUTh y ydammxcd | GopMUpoBaHHE YCTONYUBOU
HNEePHEHIUKYIISPHOC HEePIEHANKYIISPHBIX INIOCKOCTEN B TPEe/ICTABJICHNE O MECTE MaTeMaTHKH B CHICTEME | MOTHBALIMH K O0YUSHHIO
TH JBYX MIPOCTPAHCTBE, MPU3HAK NMEPIECHANKYSIPHOCTH | HayK.
TUTOCKOCTEH JBYX IJIOCKOCTEH ¢ JOKa3aTeIIbCTBOM PeryasTuBHbIe: (GOpMUPOBATE IIE/ICBbIE

VYwMertn: Pemate 3amaun 1mo teMe

YCTaHOBKH y4eOHOM! IeSTENBHOCTH.
ITo3HaBaTeIbHbIE: PA3TAYATH METO/IBI
TIO3HAHKS OKPYYKAFOIIICTO MHPA I10 €10 IIeIIsM
(HabIIOIeHIE, OTIBIT, SKCTIEPHMEHT,
MOJICJIMPOBAHYIE, BEIMUCIICHIC)




TIpssmoyronbsHbIi
TapaieNeuIe]]

3HAaTh: MOHATHE TIPAMOYTOIHEHOTO
rapa’suiesienuIie ia; CBOMCTBa IpaHen,
JIBYTPaHHBIX YTJIOB M JUAarOHAICH
MIPSIMOYTOJIEHOTO TIapajlIeIIeTuIe1a
YMeTh: pemaTh 3a1a4u 0 TeEMe

KoMMyHHKATHBHBIE: ONIPEEIISITE LIENH U
(yHKIINY yY4aCTHUKOB, CITOCOOBI
B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE
crocoOBI PabOTHI; 0OMEHHUBATHCS
3HAaHMAMH MEXIY WICHAMH IPYIIIBI IS
TIPHUHATHS 3P (EKTUBHBIX COBMECTHBIX
PELICHUN.

PerynsiruBHBIE: ()OPMUPOBATDH LIETIEBHIC
YCTaHOBKH y4eOHO NesITebHOCTH,
BBICTPaUBaTh MOCIIEA0BATEILHOCTD
HEOOXOUMBIX Olepanuii.
ITo3HaBaTe/IbHbIE: OCYILECTBIATh
CpaBHEHHE U KJIACCHU(PHUKALINIO TIO
3aJaHHBIM KPUTEPHUSIM

DopMHUpOBaHKE YCTONYHBOM
MOTHBAITUH K TIPOOIEMHO-
TIOMCKOBOM JESTENBHOCTH

TpexrpaHHbIi yroJ.

Pacrio3naBath Ha YepTCIKax U MOACIIAX

KOMMyHHKaTI/IBHble: MIPOSABIATH

®opMupOBaHUE YCTONUUBOI

MHororpaHHbIT TpexrpanHslil yroia. MHOTOTpaHHBIH yrod; TOTOBHOCTB K 00CY>K/ICHHIO Pa3HBIX TOYEK | MOTHBALIWH K MPOOJIEMHO-
yroma COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX 3peHus U BhIpabOTKe 00mIeH (rpynnoBol) | MOMCKOBOH JESTENbHOCTH
OTIMCAHUSIMHU, N300PKECHUAMH. MO3UINN
YMeTh: pemars INIaHUMETPUIECKUe U PeryasiTuBHBIE: OCO3HABaTh KaueCTBO U
IIPOCTEHIINE CTepeOMEeTPHUSCKHUE 3aJa4ul Ha YPOBEHb YCBOCHHUS
HaXO0’XJeHHUEe reoMeTprudeckux Bennuud (anuH, | Ilo3HaBaTenbHBIE: CO37aBaTh CTPYKTYPY
yTJIOB). B3aMMOCBSI3€H CMBICIIOBBIX €JUHHUI] TEKCTA
KonTpoabHasn HayunTbcs npuMeHsTh IpHOOpETCHHBIC KoMMyHuKAaTHBHBIE: ONIPEACITh Henu 1 | POpMUpOBaHHUE YCTOHIMBOM

padora Ne 3 no
TeMme:
«[lepneHAUKYJIAPH
OCTh NPSIMBIX U
IJIOCKOCTEeH»

3HaHU, YMCHU, HABBIKU B KOHerTHOI\/‘I
JCATCIIBHOCTH

(hYHKIIMW YIaCTHUKOB, CIIOCOOBI
B3aMMOJCHCTBYS; IUIAHUPOBATh 00LINE
crocoOb! paboThl; 0OMEHUBATHCS
3HaHUAMH MEXY YWICHAMH IPYIIIBI IS
NPUHATHUS 3PPEKTUBHBIX COBMECTHBIX
peLICHUMN.

PerynsiruBHbIE: ()OPMUPOBATDH LIETIEBBIC
YCTaHOBKH y4eOHO esITeNbHOCTH,
BBICTPaUBaTh MOCIIEI0BATEIBHOCTD
HEOOXOAMMBIX OIICpaLii.
ITo3naBaTenbHbBIE: OCYIECTBIATH
CpaBHEHHE U KJIACCU(PHKAIUIO 10
3aJ]aHHBIM KPUTEPHUSIM

MOTHBaIlUHU K HpO6J’ICMHO'
TIOMCKOBOM JACATCIIBHOCTHU




3auer Ne2 mo Teme

Hayuntbcs npuMeHATs TPHOOPETCHHBIC
3HaHWs, YMEHUS, HABBIKH B KOHKPETHON

KoMMyHUKATHBHBIE : OPTaHU30BBIBATh U
TUTAaHUPOBATh yueOHOE COTPYAHUIECTBO C

DopMHUpOBaHIE HABBIKOB
OpraHu3alliy U aHajIu3a CBOeH

MepneHanKyJIAPHO JEATEeNbHOCTH YUUTENEM U OJHOKIIACCHUKAMHU. JIESATENBHOCTH, CAMOAHAIN3a U
CTh NPSMBIX U PeryasTuBHBIC: ONIpENETATH CaMOKOPPEKINN YIeOHOH
miockocreii'' MOCJIE0BATENBHOCTD POMEKYTOYHBIX JIESTENBHOCTH

LeNed ¢ y4eToM KOHEYHOTO Pe3ynbTaTa,

COCTaBJIATH IJIaH MOCIIE0BATEIBHOCTU

JIeUCTBUM.

Ilo3HaBaTenbHBIE. YMETh OCYILECTBIIATh

aHau3 00bEKTOB, CAMOCTOATENIBHO UCKATh

1 OTOMPATh HEOOXOTUMYIO HH(POPMAIIHIO.
I'nasa 3
Mnozozpannuku
(14 uacos)
$1 MousTue
MHOTOTPAaHHHKA.
pusma(3 4.)
Ionsarune 3HaTh: MOHATHA MHOTOTPaHHHKA, ETO KoMMyHUKaTHBHBIE : OPTraHU30BBIBaTh U | DOPMHUPOBAHUE HABBIKOB
MHOTOIpaHHHUKA. JJIEMEHTOB, BBIMYKIIOTO ¥ HEBBIITYKIIOTO IUTAaHUPOBATh Y4eOHOE COTPYIHUYECTBO C | OPTaHHM3AIMK M aHAJM3a CBOCH
I'eomerpuueckoe MHOTOIPaHHMKA, IPU3MBI U €€ DJIEMEHTOB, YUUTENEM U OJHOKIIACCHUKAMU. JESATENBHOCTH, CAMOAHAIN3A U
TEJI0 NIPSIMOU U HAKJIOHHOM NPU3MBI, IPaBUIIBHON PerynsiTMBHBIC: ONIPEIEIAT CaMOKOPPEKIUH y4eOHOi

MPHU3MBI; CYMMY IUIOCKHMX YIJIOB BBIITYKJIOTO
MHOTOTpaHHMKa MPH KaXI0H ero BepIinHe
YMeTh: pelaTs 3a1a4uu 10 TeMe

MOCJIE/I0OBATENILHOCTD IIPOMEKYTOUHBIX
1esel ¢ yueToM KOHEUHOT'O Pe3ynbTara,
COCTaBIIATH IUIAH [OCIIEI0BATEIBHOCTH
JIeHCTBUH.

Ilo3HaBaTe/IbHBIE: YMETh OCYILECTBIIATh
aHaJIu3 00BEKTOB, CAMOCTOSTEINEHO HCKATh
1 OTOHMPATh HEOOXOTUMYIO HH(POPMAITHIO.

JACATCIBHOCTHU

Teopema Diinepa.
IIpuzma.

3HAaTh: MOHATHS TUIOIAAA TOBEPXHOCTH
MIPU3MBEI, TUIOINAAH OOKOBOW IIOBEPXHOCTH
TIPU3MEI; BEIBOJ (POPMYITBI IDTOIIAH
MTOBEPXHOCTH MPSIMOH TIPU3MBI

YMeTs: peiath 3a1a4u 1o Teme

KoMMyHHMKaTHBHBIE : OPTaHU30BBIBATh U
IUITAHUPOBATh Y4eOHOE COTPYTHUIECTBO C
YUUTENEM U OJHOKJIACCHUKAMHU.
PerynsiruBHBIE: OIIPEAEIATH
MOCJIE/I0BATENILHOCTD IIPOMEIKYTOUHBIX
LeJIel C yUeTOM KOHEUHOI'0 pe3yJibTara,
COCTAaBJIATH IIJIaH MOCJIE0BATEIbHOCTH
JEUCTBUM.

IMo3HaBaTenbHbBIE. YMETH OCYIIECTBISTH
aHaJIM3 00BEKTOB, CAMOCTOSTEILHO UCKATh
1 0TOMpaTh HE0OXOIMMYI0 HH(POPMAIHUIO.

DopMUPOBAHHKE HIEIEBBIX
YCTAaHOBOK y4eOHO
JIeSATEIbHOCTH
DopMHUpOBaHKE HABBIKOB
OCO3HAHHOTO BBIOOpA
Hanbosee 3pPEKTUBHOTO
croco0a penieHus




IIpocTpancTBeHHas
teopeMma [Tudaropa

3Hath: Gpopmyny miaomamau 60KOBOH

TIOBEPXHOCTHU HAKJIOHHOU IIPU3MBI C BBIBOIOM

YMeTh: pemaTh 3a1a4u 0 TeEMe

KoMMyHHKATHBHBIE: ONIPEEIISITE LIENH U
(yHKIINY yY4aCTHUKOB, CITOCOOBI
B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE
crocoOBI PabOTHI; 0OMEHHUBATHCS
3HAaHMAMH MEXIY WICHAMH IPYIIIBI IS
TIPHUHATHS (P (EKTUBHBIX COBMECTHBIX
PELICHUN.

PerynsiruBHBIE: ()OPMUPOBATDH LIETIEBHIC
YCTaHOBKH y4eOHO NesITebHOCTH,
BBICTPaMBaTh MOCIIEA0BATEILHOCTD
HEOOXOUMBIX Olepanuii.
ITo3HaBaTe/IbHbIE: OCYILECTBIATh
CpaBHEHHE U KJIACCHU(PHUKALINIO TIO
3aJaHHBIM KPUTEPHUSIM

DopMHUpOBaHKE YCTONYHBOM
MOTHBAITUH K TIPOOIEMHO-
TIOMCKOBOM JESTENBHOCTH

$2 Mupamuga(4 4.)

Iupamuna 3HaTh: MOHATHSA NUPAMHIBI U €€ HIEMEHTOB, KomMyHuUKaTHBHBIE: IPOSBIATH DopMHPOBaHHUE LENEBBIX
IO i OOKOBOM MOBEPXHOCTH U MOJTHOM TOTOBHOCTB K 00CY>KACHHIO PAa3HBIX TOUEK | YCTAHOBOK y4eOHOI
MOBEPXHOCTHU MUPAMULBI 3peHus U BhIpaboTKe o0mIel (rpynnoBoi) | AEATEIBHOCTH
VYMeTs: pemars 3aa4u 1o TeMe HO3ULIHN
PeryasiTuBHBIC: OCO3HABAaTh KAUYECTBO U
YPOBEHb YCBOCHHUS
Ilo3HaBaTe/IbHBIE: CO31AaBaTh CTPYKTYPY
B3aMMOCBSI3eH CMBICIIOBBIX €JMHHMI] TEKCTA
IIpaBunpHas 3HAaTh: MOHATHS NPAaBUILHON MUPAMUIBI U €€ KoMMyHUKATHBHBIE : OPTaHU30BBIBAaTh U | POPMHPOBAHUE HABBIKOB
mHpamMuIa 3JIEMEHTOB IUTAaHUPOBATh y4eOHOE COTPYAHNYECTBO C | OpTaHM3AI[UH U aHAJIH3a CBOCH
YMeTh: pelaTs 3a1auu 10 TeMe YUMUTEIEM U OJHOKJIACCHUKAMMU. JIESITENIBHOCTH, CAMOAHAIN3a U
PeryasiTuBHBIE: OIIpeaETATH CaMOKOPpEKIUH yueOHOit
MOCE0BATENBHOCTD IPOMEKYTOUHBIX JESTENbHOCTH
LeNed ¢ y4eTOM KOHEUHOr0 pe3ynbTaTa,
COCTaBJIATH IIaH MOCIEI0BATENBHOCTU
IEUCTBUIA.
IHo3naBaTenbHbIE: YMETH OCYILECTBIISATh
aHaJIM3 00BEKTOB, CAMOCTOSTEILHO UCKATh
1 0TOMpPAaTh HEOOXOTUMYIO HH(DOPMAITHIO.
VYceueHnHas 3HATh: MOHATHSA YCEUCHHOW MTUPAMUJIBI U €€ KoMMyHUKaTHBHBIE : OPraHU30BbIBaTh U | DPOPMHUPOBAHUE LIETIEBBIX
mHpamMuIa 3JIEMEHTOB, MTPABUIILHON YCEUEHHOH MUPaMuAbl | MIIAHWPOBATh YIeOHOe COTPYIHHYECTBO C | YCTAHOBOK YU4eOHOM

u ee anodembl; 10Ka3aTeIbCTBO TEOPEMBI O
IpaHsIX yCeYeHHOU MUpaMHuIbsL;, HopMyITy

IO GOKOBOM MOBEPXHOCTH yCEUECHHON

IUpaMUuibl
VMeTs: peuiaTh 3aaa4u 1o TeMe

YUHUTENEM U OJHOKIIACCHUKAMHU.
PerynsiTuBHbBIE: ONPECISAT
MOCJIE/IOBATENILHOCTh MPOMEKYTOUHBIX
1eJIel C y4eTOM KOHEUHOT'0 pe3yJbTara,
COCTAaBJIATH IIJIaH IOCIIE0BATEIbHOCTH
JieficTBUIL.

IMo3naBaTenbHBIE: YMETH OCYILECTBIATh
aHaIM3 00BEKTOB, CAMOCTOSTENBEHO HCKATh
1 0TOMpaTh HEOOXOMMYI0 HH(POPMALIHIO.

JeATeIbHOCTH
DopmMuUpOBaHIE HABBIKOB
OCO3HAHHOTO BRIOOpA
Hanboee 3 PEeKTHBHOTO
crioco0a pemeHus




$3 IpaBubHbIE
MHOTOrpaHHuku(S

4.)

Cummerpust B
HPOCTPAHCTBE.

OOBICHATH, KAKHE TOYKH Ha3bIBAIOTCS
CUMMETPHUYHBIMUA OTHOCUTEIBHO
TOYKHU(IPSAMOH, TIOCKOCTH, 4TO TAKOE
IEeHTP(OCh, TNIOCKOCTh)CUMMETPUH (HUTYPHI,
MIPUBOUTH IPUMEPHI HUTYP, 0OJIANAOIIINX
3JIEMEHTaMHU CUMMETPHH, a TAKIKE IPUMEPHI

CUMMETPHHU B apXUTEKType, TEXHUKE, IPUPOJIE.

KoMMyHHKATHBHBIE: OTIPEEIITE LIEH U
(hYHKIMH yIaCTHUKOB, CIIOCOOBI
B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHe
crocoOBI PabOTH; 0OMEHHUBATHCS
3HAHMUSMH MEK1Y WICHAMH TPYIIIBI 1S
NPUHATHUS 3PPEKTUBHBIX COBMECTHBIX
PELICHUN.

PerynsiruBHbIE: ()OPMUPOBATDH LIETEBHIC
YCTaHOBKH y4eOHOI NesITeIbHOCTH,
BBICTPaNBaTh MOCIIEAOBATEILHOCTD
HEOOXOINMBIX ONepanuii.
ITo3HaBaTe/IbHbIE: OCYILECTBIATh
CpaBHEHHE U KJIACCU(PHUKAIUIO 10
3aJaHHBIM KPUTEPHUSIM

®opMUpOBaHUE YCTONUUBOI
MOTHBAITUH K IIPOOIEMHO-
TIOMCKOBOH JIeITEeITEHOCTH

ITonsatne
TIPaBUIBHOTO
MHOTOTpaHHHKA.

3HAaTh: MOHATHE MPABIIIEHOTO MHOTOTPAaHHUKA;
IISITh BHIOB MIPAaBHIIHHBIX MHOTOTPAaHHUKOB
YMeTs: peniath 3a1a4u 1o TeMe

KoMMyHHMKAaTHBHBIE: ONIPENEISTh LS U
(hYHKIIMH YIaCTHUKOB, CIIOCOOBI
B3aUMO/ICHCTBYSL; IUIAHUPOBATh O0IIHe
crocoObl paboThl; 0OMEHUBATHCS
3HAaHUAMH MEXAY YWICHAMH IPYIIIBI IS
NPUHATHUS 3PPEKTUBHBIX COBMECTHBIX
peLICHUMN.

PerynsiruBHbIE: ()OPMUPOBATDH LIETIEBBIC
YCTaHOBKH y4eOHOMU JIeSTeIbHOCTH,
BBICTPaUBAaTh NOCJIE0BATEIHHOCTD
HEOOXOANMBIX OIIEpaLHii.
ITo3HaBaTe/IbHBIE: OCYLIECTBIATH
CpaBHEHHUE U KIACCH(PHKALIHIO 110
3a/IaHHBIM KPUTEPHAIM

®opMupOBaHUE YCTOMUUBOI
MOTHUBAILUH K TIPOOIEMHO-
IIOMCKOBOH AEATEIbHOCTU

DIeMEHTBI
CUMMETPHHU
MPaBUIBHBIX
MHOT'OIPaHHHKOB

OOBSCHTH, KAKOH MHOTOIPAHHHUK HA3bIBACTCS
MIPaBUWJIBHBIM, IOKa3bIBaTh, YTO HE CYIIECTBYET
MIPaBUJIBHOTO MHOTOTPAaHHUKA, TPAHSIMHU
KOTOPOTO SIBJISIFOTCSI PaBUJIbHBIE N-YTOBHUKH
mpu N>6;

OOBICHITH, KAKUE CYIIECTBYIOT BUIBI
[IPaBUJIbHBIX MHOTOTPAaHHUKOB M KaKUMU
JJIEMEHTAMHU CHMMETPUH OHH 00JIaIaf0T.

KoMMyHUKAaTHBHBIE: IPOSBIATH
TOTOBHOCTB K 00CYKJICHHIO Pa3HBIX TOUEK
3peHus ¥ BBIpaboTKe 001IIei (rpynnoBoii)
MO3UINAN

PeryasiTuBHBIE: OCO3HABAaTh KAYECTBO U
YPOBEHb YCBOCHHUS

Ilo3naBaTenbHbIe: CO3/1aBaTh CTPYKTYPY
B3aMMOCBSI3€H CMBICIIOBBIX €JUHHMI] TEKCTA

DopMuUpOBaHUE 1IEJIEBBIX
YCTaHOBOK y4eOHOH
JIESITENIBHOCTH




KonTpoabhas
padora Ned mo
Teme
«MHOrorpaHHUKHU
»

Hayuntbcs npuMeHATs TPHOOPETCHHBIC
3HaHWs, YMEHUS, HABBIKH B KOHKPETHON
JeSITeTbHOCTH

KoMMyHHMKAaTHBHBIE : OPIraHU30BBIBAT U
IUIAHUPOBATh Yy4eOHOE COTPYIHHYECTBO C
YYHUTENIEM H OJHOKIACCHUKAMH.
PeryasiTuBHbIE: ONIPEICIIATH
HOCIIEIOBATEIBHOCTD IPOMEKYTOYHBIX
1eJIel ¢ y4eToM KOHEUHOTO Pe3yibTara,
COCTAaBJIATH IIJIaH MOCJIE0BATEIbHOCTH
JIECTBUI.

IMo3naBaTenbHBIE: YMETH OCYILECTBIATh
aHaJIu3 00BEKTOB, CAMOCTOSTENBEHO UCKATh
1 oTOMpaTh He0OXOMMYI0 HHPOPMALHUIO.

DopMHUpOBaHIE HABBIKOB
OpraHu3alliy U aHajIu3a CBOeH
JeSTeIHHOCTH, CAMOAHAIN3a U
CaMOKOPPEKINN YIeOHOH
JeSITeIHbHOCTH

3auer Ne3 mo Teme
"MHOrorpaHHUKH

HayuuTtbcs IpUMEHSATH TIPUOOPETCHHEIC
3HaHUS, YMEHUS, HABBIKH B KOHKPETHON
JeSITeTPHOCTH

KoMMyHHKATHBHBIE : OPraHU30BBIBATH U
TUTAaHUPOBATH yueOHOE COTPYIHUIECTBO C
YYUTENeM U OJHOKIIACCHUKAMHU.
PeryasTuBHBIE: ONIpeaCTATH
MOCJIEI0BATEIEHOCTE IIPOMEKYTOTHBIX
IeNeit ¢ y4eToM KOHEYHOTO Pe3yibTaTa,
COCTABIIATH IIaH MOCTICIOBATEIIFHOCTH
JIEUCTBUM.

Ilo3HaBaTe/IbHBIC: YMETh OCYILECTBIIATh
aHaIM3 00bEKTOB, CAMOCTOSITEILHO UCKATh
1 OTOMPATh HEOOXOTUMYIO HH(POPMAIIHUIO.

®opMHUpOBaHUE HABBIKOB
OpraHu3aly U aHaJIu3a CBoel
NEeITENLHOCTH, CAMOAHAJIN3a 1
CaMOKOPPEKINU YIeOHOH
EITENLHOCTH

IToBTOpenue (6
4acoB)

[ToBTOpEHUE TEMBI:
«AKCUOMBI
CTEPEOMETPHID)

YMeTb 00001IaTh U CHCTEMAaTH3UPOBATh
3HAHUS 110 MPOUICHHBIM TEMaM U
HCTIONB30BaTh UX MPH PEHICHUU TIPUMEPOB U
3a7a4.

KoMMyHHKATHBHBIE : OPTaHU30BBIBATh U
TUTAHUPOBATH y4eOHOE COTPYIHUIECTBO C
YYUTENEM U OJJHOKIIACCHUKAMHU.
PeryasTuBHBIE: ONIpeCTATh
MOCJIEI0BATENEHOCTE IIPOMEKYTOTHBIX
eI ¢ y4eTOM KOHEYHOTO pe3yabTaTa,
COCTaBIISATh TUTaH MOCIEA0BATEILHOCTH
JIeUCTBUM.

ITo3HaBaTe/IbHBIE: YMETh OCYILECTBIIATh
aHaJIM3 00BEKTOB, CAMOCTOSTEILHO UCKATh
1 0TOMpPATh HEOOXOTUMYIO HH(DOPMAIIHIO.

dopmMupoBaHNEe HABBIKOB
OpTaHM3aIN{ M aHAJIM3a CBOCH
JeITeNIbHOCTH, CaMOaHAIIN3a 1
CaMOKOPPEKINH yueOHOH
JeATeIIbHOCTH




TloBTOpeHue Temsi:
«[TapannenbHOCTH
TPSAMBIX H
IIOCKOCTEN»

YMeTh 000011aTh U CHCTEMATH3UPOBATH
3HAHUS 110 MPONUICHHBIM TEMaM U
HCIIOJIb30BaTh UX TPH PEUICHHH PUMEPOB U
3a/1ad.

KoMMyHHKATHBHBIE : OPraHH30BbIBATH
U IUIAHUPOBATh yueOHOe
COTPYJHHIECTBO C yIUTEIEM U
OJTHOKJIACCHUKAaMHU.

PerynsiTuBHbBIE: ONIPEACIIATH
MOCJIEI0BATENLHOCTD IIPOMEKYTOTHBIX
1eJIel C y4eTOM KOHEUHOT'O pe3yJibTara,
COCTAaBJIATH IIJIaH MOCJIE0BATEIbHOCTH
JIEHUCTBUMH.

IMo3naBaTenbHBIE: yMETH OCYIIECTBISTD
aHaIu3 00BEKTOB, CAMOCTOSTENBEHO HCKATh
1 OTOMPATh HEOOXOINMMYIO HH(POPMAIIHIO.

DopMHUPOBAHHE LIETIEBBIX
YCTaHOBOK y4eOHOM
JEATEIIBHOCTH
DopMUpPOBAHUE HABBIKOB
OCO3HaHHOTO BEIOOpa
Hanboiee 3 (HeKTUBHOTO
crioco0a perreHust

IToBTOpEHUE
TEMBI:
«[leprieHANKYISIPHO
CTh MPSIMBIX U
IJIOCKOCTEH

YMets 00001maTh 1 CHCTEMaTH3UPOBATh
3HAHMS 110 MPOHJCHHBIM TEMaM U
HCIOJIb30BaTh WX TMPH PEUICHHH PHUMEPOB U
3aad.

KoMMyHHMKATHBHBIE: OIIPENEIATh LS U
(hYHKIIMH YIaCTHUKOB, CIIOCOOBI
B3aMMOJCHCTBHS; IUIAHUPOBATh O0IINE
crocoOBI PabOTHL; 0OMEHHUBATHCS
3HAHUAMH MEXKIy YICHAMH TPYIIIbI IS
NPHUHATHS 3P PEKTHBHBIX COBMECTHBIX
pELICHUMN.

PerynsiruBHbI€: ()OPMUPOBATH LIETIEBHIC
YCTaHOBKH y4eOHOI esTeIbHOCTH,
BBICTPaMBaTh MOCIIEA0BATEILHOCTD
HEOOXONMBIX Olepanuii.
ITo3HaBaTe/IbHBIE: OCYLIECTBIATH
CpaBHEHHUE U KIACCH(PHKALIHIO 110
3a/IaHHBIM KPHTEPHSIM

®opMUpOBaHUE YCTONUNBOI
MOTHBAILUH K TIPOOJIEMHO-
TIONCKOBOM ESTEIHHOCTH

IToBTOpEHUE
TEMBI:
«MHOTOrpaHHHUKI

YMeTb 00001IaTh U CHCTEMAaTH3UPOBATh
3HaHUS 110 MMPOUICHHBIM TEMaM 1
HCTIONB30BaTh UX MPH PEHICHUU TIPUMEPOB U
3a7a4.

KoMMyHHMKAaTHBHBIE: ONIPENEIST LS |
(hYHKIIMA YIaCTHUKOB, CIIOCOOBI
B3aMMOJCHCTBYS; IUIAHUPOBATh 00LINE
crocoOBI PadOTEL; 0OMEHHUBATHCS
3HAHUSAMH MEXIY YWICHAMH TPYIIIbI IS
NPUHATHUS 3PPEKTUBHBIX COBMECTHBIX
peLICHUMN.

PerynsiruBHbIE: ()OPMUPOBATH LIETIEBBIC
YCTaHOBKH y4eOHO e TeIbHOCTH,
BBICTPaMBaTh MOCIIEA0BATEILHOCTD
HEOOXOMMBIX Olepanuii.
ITo3naBaTenbHbBIE: OCYIECTBIATH
CpaBHEHHE U KJIACCU(PHKAIUIO 10
3aJ]aHHBIM KPUTEPHUSIM

®opMuUpOBaHUE YCTONUNBOI
MOTHUBAILUH K TIPOOJIEMHO-
TIONCKOBOM /IS TETHHOCTH




Hrorosasn
KOHTPOJbHAasI
padora

Hayuntbcs npuMeHATs TPHOOPETCHHBIC
3HaHWs, YMEHUS, HABBIKH B KOHKPETHON
JeSITeTbHOCTH

KoMMyHHMKAaTHBHBIE : OPIraHU30BBIBAT U
IUIAHUPOBATh Yy4eOHOE COTPYIHHYECTBO C
YYHUTENIEM H OJHOKIACCHUKAMH.
PeryasiTuBHbIE: ONIPEICIIATH
HOCIIEIOBATEIBHOCTD IPOMEKYTOYHBIX
1eJIel ¢ y4eToM KOHEUHOTO Pe3yibTara,
COCTAaBJIATH IIJIaH MOCJIE0BATEIbHOCTH
JIECTBUI.

IMo3naBaTenbHBIE: YMETH OCYILECTBIATH
aHaJIu3 00BEKTOB, CAMOCTOSTENBEHO UCKATh
1 0TOMpaTh HEOOXOIMMYIO HHPOPMAIIHUIO.

DopMHUpOBaHIE HABBIKOB
OpraHu3alliy U aHajIu3a CBOeH
JeSTeIHHOCTH, CAMOAHAIN3a U
CaMOKOPPEKINN YIeOHOH
JeSITeIHbHOCTH

O6o06maromuii ypok

[Tpoananu3upoBaTh AOMyIICHHBIE B
KOHTPOJIbHOM paboTe OMMOKH, IPOBOIUTH
paboTy 10 UX IpeAyNPEXACHHIO

KoMMyHHKAaTHBHBIE: IPOSBIIATH
TOTOBHOCTB K 00CY>KICHUIO Pa3HBIX TOYEK
3peHHs U BRIPa0OTKE 001Iei (TpyIoBOit)
HO3ULUH

PeryasTuBHbBIE: OCO3HABATh KA4ECTBO U
YPOBEHb YCBOCHUS

IMo3naBaTenbHbBIE: CO3/1aBaTh CTPYKTYPY
B3aUMOCBSI3el CMBICJIOBBIX €IUHHUI] TEKCTa

DopMUpPOBaHUE LIENEBIX
YCTaHOBOK y4eOHOM
JEATEIIBHOCTH




