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TOACHHUTEJ/IBHAA 3AITHCKA

Pabouas nporpamma no anredpe st 10 kiiacca coctaBieHa B COOTBETCTBHH ¢ HOPMAaTUBHO-TIPABOBBIMU JIOKYMEHTaMH:

denepasbHbI KOMIIOHEHT TOCYIapCTBEHHOTO CTaHaapTa obrero oopasosanus. Matematuka \npukaz MO Poccun «O0 yTBepkaeHUH (eaepaabHOro
KOMITOHEHTA TOCY/IapCTBEHHBIX CTAHAAPTOB HAYaIbHOTO OOIIET0, OCHOBHOI'O 00IIIero U cpeaHero (1moyiHoro) obmero oopazosanus » oT 05.03.2004r.
Nel1089\

denepanbHbIi 0a3UCHBIN yUeOHBIH IJIaH U IPUMEPHBIE yaeOHbIe mporpammbl \ mpuka3 MO Poccun «O6 yTBep K aeHuu (eaeparbHOro 6a3ucHOro
y4eOHOro IJIaHa i HadyalbHOro OOIIEro, OCHOBHOTO OOIIET0 U cpeaHero (MmoHoro) obiiero oopazosanus » ot 09.03.2004r. Ne1312 \

[TpumepHas mporpaMma cpeHero oomero oopazoBanus o Mmaremaruke, 2004

[Tporpammbr Anredpa u Havyana aHaimza 10-11 kmacest /A.I'. Mopakosuy/, 2007.

A.T. Mopakosuuy, I1. B. Cem&noB. «Anrebpa u Hayana ananuza. 10 kiacey , 3 yaca B Henento, Bcero 102 yaca.

KanenmapHo — TeMarnyeckoe IIaHHPOBaHKUE pa3pabOTaHO B COOTBETCTBHM ¢ [IpuMepHBIME ITpOrpaMMaMi CpeaHEro (ITOJIHOTO) 00Iero oopa3oBaHus 110
MaTeMaTHKe NMPOQHUIBHOTO YpOBHSA, ¢ yu€ToM (eaepaabHOr0 KOMIIOHEHTa CTaHJapTa CpeaHero (MoJHOro) olmero odpa3oBaHUs, HA OCHOBE aBTOPCKHX

nporpamm A. I'. MopakoBuda

['maBHOH 11€JIbIO IKOJIBHOTO 00pa30BaHus SBIISAETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHOM JIMUHOCTH ITyTEM BKIIIOUEHHUSI €r0 B Pa3IMUHbIE BU/IbI LIEHHOCTEH
YeJIOBEYECKON JesITeTbHOCTH: y4é0a, TO3HaHNEe, KOMMYHHKAIHS, MPO(HEeCCHOHAILHO-TPYAOBOH BHIOOD, IMYHOCTHOE CAMOPA3BUTHE, IICHHOCTHBIE OPUEHTAIINH,
IIOUCK CMBICIIOB JKHU3HEAEITeNbHOCTH. C 3TUX NMO3ULMN 00yueHHe pacCMaTPUBAETCS KaK IPOILECC OBJIAJIEHUE HE TOJIBKO ONpeNeNéHHON CyMMOM 3HaHM, HO U

CHCTEMOH COOTBCTCTBYIOIIINX YMeHI/If/'I M HAaBBIKOB , KaK ITPOLECCC OBJIAACHUA KOMIICTCHIINH.
910 OIIpCACIINIIO ICIIN O6y‘IeHI/I${ aﬂre6pe W Ha4daJlaM aHaJIku3a:

Ha ocHoBanuu TpC6OBaHI/II‘;I FOcyI[apCTBCHHOFO O6p8.30BaTCJ'ILHOFO CTaHJapTa 2004 roaa B COACPKaHHUU KAJICHAAPHO-TCMATHYCCKOI'0 INJIaHUPOBAHUA

q)OpMI/IpOBaHI/Ie HpC}lCTaBHCHI/Iﬁ 0 MAaTEMAaTHUKE KaK YHHBCPCAJIbHOM A3BIKEC HAYKH, CPCACTBC MOJACIHMPOBAHUA SIBIICHHH U mponeccos, 00 nacax u

METOJaX MaTCMAaTHKU,

PazButus J10rHYecKOro MBIINUJICHUS, MPOCTPAHCTBEHHOI'O B006pa)KeHI/I}I, aHFOpHTMquCKOﬁ KYJIbTYPbl, KPUTHYHOCTH MBIIIJICHUA Ha YPOBHC,

HCO6XO,[[I/IMOM JJIsA 6y,[[y1].IeI71 HpO(beCCHOHaHLHOﬁ ACATCIIbHOCTH, a4 TAKKC MOCICAYIOLICTO O6y‘IeHI/IH B BBICIIEH HIKOJIC,

OBJ'IaI[CHI/H[ MaT€MaTUiYCCKMMU 3HAHHUAMHU U YMCHUSMU, HCO6XOI[I/IMI)IMI/I B HOBCGI[HCBHOI\/'I JKU3HU, OJId U3YYCHHA HIKOJIBHBIX €CTCCTBCHHOHAYYHBIX

JUCLUILIMH Ha 0a30BOM YpOBHE, /1JIsl IOJTy4eHHUs! 00pa30BaHMsl B 00JIaCTAX, HE TPEOYIOLUX YTIiyOIeHHOM MaTeMaTH4eCKON OATOTOBKY;

Bocnuranue CpeaACTBAMU MATCMATHUKU KYJIbTYPBI INYHOCTHU, TIOHUMAHUA 3HAYUMOCTH MATEMATUKU JISI HAYIYHO-TCXHHUYCCKOI'O IMPpOrpecca, OTHOMICHUSA

K MaT€MaTHKE KaK K 4aCTHu 06HlequOBequKOﬁ KYJbTYPbI U€PE3 3HAKOMCTBO C HCTOpHeﬁ pPa3BUTHA MATCMATHUKH, ABOIIOLIMEN MaTEMaTHUIYECKUX HICH.

npeanojgaracTcda pealn3oBaTh aKTYAaJIbHBIC B HACTOAIICC BpEMs KOMHGTGHTHOCTHBIﬁ, )IeﬂTeHBHOCTHBIﬁ noaxoAbl, KOTOPBIC OMPECACIIAIOT 3a1a4un o6yquH${:

o [IpuoOpereHne MaTeMaTHUYECKUX 3HAHUM;
e OsnageHust 000OIMIEHHBIME CITIOCOOAMH MBICITUTEIBLHOM, TBOPUYECKOU NEATENLHOCTH,

e (OcBocHUE KOMIIETEHIIUH: y‘IC6HO-HO3HElB3.TCJILHOﬁ, KOMMYHHKaTHBHOﬁ, pe(I)J'ICKCI/IBHOI‘/’I, JJUMYHOCTHOI'O CaMOpa3BUTus, OCHHOCTHO-

OpUEHTAIIMOHHON U PO eCCHOHATBHO-TPYAOBOI0 BEIOODA.



COJAEPKAHME ITPOI'PAMMbI

YucoBble PyHKIIUM
Onpenenenne ynuciaoBoi PyHKIMU U criocoOw! €€ 3amanus. CBoiicTBa Gpynkiuid. [leprogndyeckue nu oOpaTHbIe PyHKITUU.

Tpuronomerpuyeckue GyHKIHUH.

UucrnoBasi OKpY)KHOCTb Ha KOOPAMHATHOW IuiockocTu. OmpeneneHne CUHyca, KOCHHYCA, TaHIeHCA W KOTaHreHca. TpUroHoMeTpudeckue (GpyHKIUH
YHCIIOBOTO U YIJIOBOIO apryMeHTta, HX cBodcTBa u Tpaduku. Cxkarhue H pacTsokeHue rpadukoB TpuroHomerpuueckux GyHkuuid. OOparHble
TPUTOHOMETPHYECKHE (DYHKIIHH.

TpHFOHOMeTpI/I‘leCKHe YPaBHCHUSA X HEPABECHCTBA.
HpOCTCﬁH.IPIC TPUTOHOMCTPHUYCCKUEC YPABHCHUS U HCPABCHCTBA. MeTto b1 peIICHUA TPUTOHOMCTPHUUYCCKUX ypaBHeHHﬁl MCTOABI 3aMCHBI HepeMeHHOﬁ,
MCTO/ PA3JIOKCHHA HA MHOKHTECIIN, OJHOPOJHBIC TPUTOHOMETPUUCCKUEC YPABHCHU .

IIpeoOpa3oBanne TPUrOHOMETPHYECKUX BbIPAKEHUH.
@opMyJibl  CIOXKEHUs, MPHUBEICHMs, JABOMHOIO aprymMeHTa, NOHMWXeHUs creneHu. lIpeoOpa3oBaHue CyMMBbI TPUTOHOMETPUYECKMX (DYHKIUH B
IIPOM3BEICHUE U MIPOU3BEACHUS B CyMMY. METO/Ibl pellieHusl TPUTOHOMETPUUYECKUX YPAaBHEHUH (IIPOIOJIKEHUE).

IIpousBoanas.

OmnpeneneHue 4MCIOBOI MOCIIENOBATENILHOCTH, CIIOCOObI €€ 3amaHus M cBoiicTBa. Ilpenen 4mMcioBOi MOCieqOBaTENLHOCTH, CBOMCTBA CXOIAIINXCS
nocienoBarenbHoCcTell. Cymma O€CKOHEUHOU reoMeTpuueckoi nmporpeccuu. [lpenen ¢pyHkumnu Ha 06CKOHEYHOCTH U B TOUKE.

3amauyy, TpUBOJALIME K MOHATHIO NPOU3BOIHOM, ONpEACIEHUE NMPOU3BOJHOM, BBIYMCIECHUE MPOU3BOAHBIX. [[OoHATHE NMPOMU3BOMHON I — ro MOpSIKA.
HuddepenuupoBanue cnoxHoil ¢yHkuuu. Juddepenuupoanue oOpatHOM (yHKUMU. VYpaBHEHHME KacaTeabHOM K rpaduky (yHKIMH. YpaBHEHHE
KacaTenbHOU K rpaduky ¢yHkuuu. [IpuMeHeHne npou3BOIHON Ul UCCleAOBaHUS (YHKIMH HA MOHOTOHHOCTh U SKCTpeMyMbl. [IprMeHeHHne mpou3BOAHOM
JUIS JTOKa3aTenbCcTBa TOXKAECTB U HepaBeHCTB. [locTpoenue rpapukoB pyHkuumii. [IpumeHeHrne mpon3BOIHOM /ISl OTHICKAHUSI HAMOOJBIIEr0 U Hau MEHbBILIETO
3Ha4eHUH HeNpephIBHON (yHKIMM HA MPOMEXYTKe. 3a/laud Ha ONTHMHU3ALIUIO.

TPEBOBAHHUA K YPOBHIO IOAT'OTOBKU YYAILIIUXCA 10-11 K/IACCOB

Bpesy.nbmame U3YUCHUA MaAMEMAMUKU HA np0¢uﬂbHOM YPOBHE yuauiuecsa O00JI)ICHBL 3HAMb:
e 3HaueHHE MaTEMaTHYCCKOM HAayKH [OJid pPEIICHHUA 3ada4, BO3HHMKAIOMIUMX B TCOPHUM MW IMPAKTHUKE, IMHAPOTY W OI'PaHUYCHHOCTH NPUMCHCHHA
MAaTEMAaTUYCCKHUX METOJAO0B K aHaJIM3y U UCCICAOBAHUIO ITPOLECCCOB U SIBJICHHIA npupoac u O6HIGCTBC;

e 3HaucHHC MPAaKTUKH U BOIIPOCOB, BO3SHUKAIOIINX B camMoi MaT€MaTukKe, O (I)OpMHpOBaHI/IH H pa3BUTHUA MaTeMaTU4eCKOM HAyKH;



Wnewn pacmmpeHuss YUCIOBBIX MHOXECTB KakK CIIOCOOBI TOCTPOSHHUS HOBOTO MAaTEMAaTUYECKOTO ammaparta A PelIeHHUs MPAaKTUYECKUX 3a7ad U
BHYTPEHHUX 33J]a4 MAaTEeMaTHKU;

3HaueHue ujael, MeTo0B U Pe3yabTaTOB AIreOpbl 1 MAaTEMaTUUECKOI0 aHAIN3a JIJIsl IOCTPOEHUS MOJIeNIel peabHBIX MPOIECCOB U CUTYALIUN;
YHuBepcanbHbIM XapaKkTep 3aKOHOB JIOTUKH MaTeMaTHUYECKUX PACCYKIEHUHN, UX MPUMEHUMOCTD B Pa3IMUHBIX 00J1aCTAX YEJIOBEUECKOM 1eATeIbHOCTH;
Pasznuumne TpeboBaHuil, MpeabABIIEMBIX K JOKa3aTebCTBaM B MaTeMaTHUKE, €CTECTBEHHBIX, COIIMAIbHO-IPKOHOMUYECKUX U TYMaHUTApHBIX HayKax, Ha
MPaKTHUKE;

BeposiTHOCTHBIN XapakTep pa3IN4HbIX MPOLECCOB U 3aKOHOMEPHOCTEHN OKPYXkAIOIIero MUpa.

Yucsi0Bble U OYKBEHHbBLE BLIPANHCEHUA

YMerTh:

Boinonusate apudmeTrueckue IeicTBUS, cOYeTast yCTHbIC U MMCbMEHHBIE MPUEMBI, TPUMEHEHNE BHIYMCIUTENIBHBIX YCTPOICTB; MOJIb30BaThCS OLIEHKON
Y IPUKUJKON IIPU MPAKTUUECKUX pacyéTax;

Haxonuth KOpHM MHOTOYJIEHOB C OJTHOM IMEPEMEHHOM, PACKIIAIbIBATh MHOT'OYJICHBI HA MHOYKHUTEIIH;

Hcnonws3oBath mpuoOpEeTEHHBIC 3HAHUS U YMEHHS B MIPAKTUUECKON JIEATETLHOCTH M TTIOBCEHEBHOM KM3HU JIJIs1 MPAKTUUECKUX Pacdy€ToB 1Mo (popmynam,
BKIItOUasi (hOpMyIbl, CoOIEpKallie TPUTOHOMETPUYICCKUE (YHKIUH, WCIOIB3Ysl TPU HEOOXOJMMOCTH CIIPABOYHBIC MaTepUabl W MPOCTEHIIHE
BBIYMCIIMTEIIbHBIE YCTPOMCTBA.

DyHKUMH U TPaPUKHU

YMerh:

Onpenensats 3HaYyeHHe GYHKLUU 110 3HAUCHUIO apryMEHTa MPH pa3IMYHbIX ClI0co0ax 3a1aHusl PyHKIUHY;

Ctpoutb rpaduku U3y4eHHbIX (GYHKUINH, BHIIOIHATH IpeoOpa3oBaHus rpadruKoB;

OnuceiBath 1o rpaduky u no Gpopmyne nNoBeACHUE U CBOMCTBA (DYHKUNI;

Pemartp ypaBHEeHHUs, CUCTEMBI ypaBHEHUI, HEPABEHCTBA, UCIIOJIb3Yys CBOICTBA PYHKIMH U UX rpaduyueckue npeacTaBIeHUS;

Hcnonb3oBath NpuoOpeTEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON 1€ATEIbHOCTH U MMOBCEIHEBHOM MKU3HU JUIsl ONMCAHMS U UCCIIEAOBAHUS C TIOMOIIIBIO
(GyHKIUI peanbHbIX 3aBUCUMOCTEH, PeACTaBIeHUs UX rpadUuecKu; HHTEPIIPETaluU Ipa)KOB pealbHbIX IIPOLIECCOB.

Ha4vayno MaTeMaTH4eCKOro aHAJIM3a

YMeTh:

Haxonuts cymmy OeckOHEUHOH yOBIBaIOIIEH T€OMETPHUECKON IPOTPECCUH;

Bbruucnate npou3BoHbIE U MIEPBOOOpa3HBIE 3JIEMEHTAPHBIX (DYHKIMM, MPUMEHs MpaBuia BEIYUCICHHUS MPOU3BOIHBIX U MEPBOOOPA3HBIX, UCIIONbB3Y S
CIIPaBOYHBIE MaTEPHUAJIbL;

HccnenoBath GyHKIUH U CTPOUTH UX TPadUKU C TIOMOIIBIO POU3BOIHOI;



e Pemath 3a1auu C MpUMEHEHUEM YPaBHEHHSI KacaTeIbHOU K rpaduky GyHKINU;

e Pemath 3a1aun Ha HAXOXKCHUE HANOOJBIIIETO U HAUMEHBIIIETO 3HAUCHUS ()YHKITMHM HAa OTPE3KE;

e BpIunciATh I01IA1b KPUBOJMHENHOM Tpaneuuu;

e licnonb3oBaTh NPUOOPETEHHBIC 3HAHWS M YMEHUS B TPAKTUYCCKON NEATEIHHOCTH M TOBCEIHEBHOM W3HHM I DPEIICHUS TI'€OMETPUYECKHX,
(hU3UYECKUX, SKOHOMUYECKHUX U JPYTUX IMPHUKJIAJAHBIX 3a7a4, B TOM YMCJIE 3a7a4 Ha HauOoJIblllee U HAaUMEHbIIIee 3HaYEHUs ¢ IPUMEHEHUEM armapara
MaTEeMaTHUYECKOT'0 aHaIK3a.

YpaBHeHus! 1 HePaBEeHCTBA

YMmern:

e Pemarh panmoHanbHble ypaBHEHUS U HEPABEHCTBA, UPPALIMOHAIbHBIE 1 TPUTOHOMETPUUECKHUE YPABHEHUS, UX CUCTEMBIL;
JloKa3bIBaTh HECIIO)KHBIE HEPABEHCTBA;
Pemrate TekCTOBBIE 33/1a4 C IOMOLIBIO COCTABIICHUS YPABHEHUM, U HEPABEHCTB, MHTEPIIPETUPYS PE3YJIbTAT C YUETOM OTPAaHUYCHUN YCIOBUS 3a/1a4U;
N300pakaTh Ha KOOPIAWHATHOM IIIOCKOCTH MHOYKECTBA PEIICHUH YpPaBHEHHI U HEPABEHCTB C IByMsI IEPEMEHHBIMHU U UX CHUCTEM;
HaxoauTte npuOmmkEHHbIE pelieHNs YpaBHEHHH U UX CHCTEM, UCTIOIB3Ys TpapuecKuii METO/I;
Pemrates ypaBHeHUS, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHUEM Irpa)UIeCKUX MPEACTABICHUH, CBOMCTB (DYHKINH, TPON3BOIHOI;
Hcnonb3oBaTe NpHOOpPETEHHbIE 3HAHMS M YMEHHS B IPAKTUYECKOM NESATEIbHOCTH M IOBCEJHEBHON XH3HM JUISI HNOCTPOCHHUS M HCCIIEI0BaHMS
IIPOCTEMIINX MAaTEMAaTUYECKUX MOAEIEN.
IIpennoyruTeILHBIMU MeTOAAMH 00YUYEHHS SBISIOTCS: 00BACHUTEIbHO-UUTFOCTPATUBHBIN METO/I, PENIPOIYKTUBHBIA METOJI, METOA MPOOJIEMHOIO
U3JI0KEHHU S, YACTUYHOIIOUCKOBBIA METO/I, PelIeHne 3a/1a4; paboTa ¢ KHUTOM, AeMOHCTpalus TaOI1Ll, MOJEIeH U JIp., UCTIOJIb30BaHHE TEXHUYECKUX CPEJICTB.
®opmbl padoThl HA ypoke: ppoHTATIbHAS, TPYIIIOBAs, TapHasi, UHIAUBUyaIbHasl.
CpencrBa 00yuyeHusi: yueOHbIe TOCOOUS, yueOHbIE U METOINYECKHE MaTepHalibl, IEMOHCTPALMOHHOE 000pYyI0BaHNE, HATJIAAHbBIE TOCOOUS, KOMIIBIOTED,
MHTEPaKTUBHAsI I0CKa, POEKTOP, IN(PpoBbIe 00pa3oBaTeIbHbIE PECYPCHI U AP.
KomnbrorepHoe obecnieuenue ypoka.

B temaTnueckoM paszene padoueil mporpaMmbl CIUTAHUPOBAHO IPUMEHEHUE UMEIOIINXCS KOMIIBIOTEPHBIX TPOAYKTOB: JEMOHCTPALIMOHHBIA MaTepual,
3aJJaHus JUIs YCTHOTO OIPOca yYalluXcsl, TPEHUPOBOYHBIE YIPAXHEHUS, a TAK)XKE PA3IUUYHbIE 3JIEKTPOHHBIE YUEOHUKU.
JdeMoHCTPAaUMOHHBIA MaTepuaJ (CJaalabl).

Co3pmaercs ¢ 1enpo o0ecrneyeHns HarjsiIHOCTH TIPU U3yYeHUH HOBOTO MaTepualla, UCIOJIb30BaHUs IPU OTBETax ydauuxcs. [[pumeHenue anumaium npu
CO3/IaHUU TaKOTO KOMITbIOTEPHOTO MPOIYKTA MO3BOJISET pacCMaTpuBaTh BOMPOCHl MaTEMATHUECKON TEOPUH B IBUYKEHUH, 00€CTIeYrBAET IPYroi MOIX01 K
U3Y4YEHHIO HOBOTO MaTepHualla, BbI3bIBAET UHTEPEC Y yUaLIUXCA.

[Ipu pemennn Mr00bIX 3a/1a4 UCTIONIBb30BaHKE rpaUUECKOl MHTEpIpETAI[MH YCIOBUS 33[]a4l, €€ PELICHHs MO3BOJISET YYaluluMCs MOHATh
MaTeMaTHUYECKYIO UJICI0 pelIeHus], 0ojiee ry00KO OCMBICIUTh TEOPETUYECKUI MaTepHall 1o TaHHOH TeMe.
3agaHus AJ1s1 YCTHOTO cuyeTa.

OTH 3a/1aHUs JAIOT BO3MOYKHOCTh B YCTHOM BapHaHTe OTpaldaThIBaTh Pa3InYHbIE BOIPOCH TEOPUH U MPAKTUKU, IPUMEHSISI IPUHIUIBI HATJISTHOCTH,
JOCTYMHOCTH. MIX MOKHO HCIIOJIb30BaTh Ha JIIOOOM YpPOKE B PEXKHME YUUTEIb — YUEHUK, B3aMMOIIPOBEPKH, a TAK)KE B BUJIE TPEHUPOBOUHBIX 3aHATUH.
DJIEKTPOHHBIEC YYeOHUKH.



OHM UCTIOJIB3YIOTCS B KAUECTBE BUPTYAIBHBIX JIAOOPATOPHil IPH MPOBEACHUH NMPAKTHUECKUX 3aHATHH, YPOKOB BBEICHUS HOBBIX 3HAaHUNA. B HUX
3aKJIF0YEH OOJIbLION TEOPETUUECKUI MaTepra, MHOIO TPEHaKEPOB, IPAKTUUECKUX U UCCIIEIOBATENIbCKUX 3a/laHUi, clipaBOYHOro Marepuaia. Ha iro6om u3
YPOKOB BO3MO>KHO HCIIOJIb30BAHUE KOMIIBIOTEPHBIX YCTHBIX YIPAXKHEHUN, IPUMEHEHUE TPEHAKEPA YCTHOIO CYETA, UTO AKTUBU3UPYET MBICIIUTEIIBLHYIO
JESTEIbHOCTD YYalIuXCsl, PA3BUBACT BBIYMCIUTEIbHBIC HABBIKH, TAK KaK IIO3BOJIET OCYIECTBUTh MHOW MOIXO/ K MU3y4aeMOU TeMe.

B paGoueii mporpamme mpeacTaBiIeHbI COAEPKaHNE MaTEMAaTHIECKOT0 00pa3oBaHMs, TPeOOBaHU K 0043aTeIbHOMY M BOZMOKHOMY YPOBHIO TOATOTOBKH
o0yyaroIerocsi, BUJibl KOHTPOJIs, a TAK)KE KOMIIBIOTEPHOE 00eCIieueHHe ypoKa.

ITenarormyeckne TeXHOJIOTHH:

®  37I0POBBICOCPEIKECHUS;

® JIMYHOCTHO-OPUEHTUPOBAHHAS (I1€1arorMKa COTPYIHUYECTBA), TO3BOJISIONIAsl YBUACTh YPOBEHb 00YUYEHHOCTH KaX0T0 YYEHUKA U CBOEBPEMEHHO
MOIKOPPEKTHPOBATH €€;

® TEXHOJIOTHS YPOBHEBOH nu¢dhepeHmanuu, mo3positonmas pedeHKy BEIOUpaTh ypOBEHb CIIOKHOCTH;

¢ uHPOPMANMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHs, oOecrieunBaromias opMrupoBaHue yueOHO-TI03HABATENbHONW U HH()OPMAIIHOHHOHN IEATEIIbHOCTH
y4daluxcs.

Hcnonb3yembie (popMbl, c1IOCOOBI M CPeICTBA NPOBEPKHU U OLleHKH 00pa3oBaTe/IbHbIX pPe3yJIbTaTOB

OneHka 3HaHUH—CUCTEMAaTUYECKHM NTPOLIECC, KOTOPBIN COCTOUT B ONPEIEIICHUN CTENIEHH COOTBETCTBUS UMEIOUINXCS 3HAHNIN, YMEHUH, HABBIKOB,
MIpeIBApUTENIbHO IIIaHUpyeMbIM. [Iporiecc onieHkr BKIIOUaeT B ce0sl TaKue KOMIIOHEHTHI: OIpe/ieieHHe Lieje 00ydeHus ; BBIOOp KOHTPOJIbHBIX 3aJJaHH,
MIPOBEPSAIONINX JOCTHKEHHE ATUX LIeIel; OTMETKY WJIM APYroi CIoco0 BBIPAXKEHUS Pe3yIbTaTOB MIPOBEPKH. B 3aBUCUMOCTH OT MOCTaBJIEHHBIX IieJIel MOo-
pa3HOMY CTPOUTCS MporpaMma KOHTPOJIs, TOAOUPAIOTCs pa3InYHbIE TUIIBI BOIPOCOB U 3ajaHuil. Ho mprMeHeHne npuMepHbIX HOPM OLIEHKH 3HAHHUH JTOJIAKHO
BHECTH €IMHOOOpa3ue B OLICHKY 3HAaHUM U YMEHMH yJaluxcs U cliesaTth ee 6onee 00beKTUBHOM. [IpuMepHble HOPMBI IPEACTaBIAIOT OCHOBY, UCXO/S U3
KOTOPOM, yUUTENb OLICHUBAET 3HAHUS U YMEHHUS yYalIUXCA.

Coaepsxanue 1 00beM MaTepHaJIa, MOAJIEKAILET0 IPOBEPKE U OLIEHKE, ONPEAEIAIOTCS IPOrpaMMOi 110 MaTeMaTUKe Ul CpeHEN Kokl B 3ananus
JUIS POBEPKU BKIIFOUAIOTCS OCHOBHBIE, TUITMYHBIE U IPUTOM Pa3IMYHON CIOXKHOCTU BOMPOCHI, COOTBETCTBYIOLIUE MPOBEPIEMOMY pa3/ieily MporpamMal.

OcHoBHBIMHU (popMaMH NPOBEPKH 3HAHMI M YMEHHMI y4alMXCcsl [10 MATEMATHUKE B CPEIHEN IIKOJIE SIBJISIIOTCS ONPOC, IK3aMeH, 3a4eT, KOHTPOJIbHAasI
paGora, camocTosiTeJIbHasi padoTa, TeCTHPOBaHKe, IPOBEPOYHasi padoTa, NPOBepKAa MUCbMEHHBIX JOMALIHUX PadoT HapsAIy ¢ KOTOPBIMU IPUMEHSIFOTCS
u ipyrue ¢popmbl IpoBepku. IIpu 3TOM yuUTHIBAaeTCA, 4TO B HEKOTOPBIX CIIy4yasiX TOJIBKO YCTHBINA OMPOC MOXKET J1aTh 00Jiee MOJIHbIE MPECTAaBICHUS O 3HAHUAX
U YMEHUSX yYallluXcsl; B TOXKE BpeMsl MUCbMEHHas paboTa MO3BOJISIET OLIEHUTh YMEHHUE yUallluXCsl U3j1araTh CBOU MBICIU Ha Oymare; HaBbIKA I'PaMOTHOTO
o(opMIIeHHS BBITTOJIHAEMBIX UMU 3a/1aHUI.

IIpu oueHKe yCTHBIX OTBETOB M MUCbMEHHBIX PadOT yYUTENb B IEPBYIO OUYEPEIb YUUTHIBACT UMEIOIIMECS Y ydallerocs: akTH4eckue 3HaHUs U
YMEHHSI, UX MOJHOTY, IPOYHOCTh, YMEHHUE IPUMEHSATH HA IPAKTUKE B PA3JINYHBIX CUTyalusAX. Pe3yabTaT OLEHKM 3aBUCUT TaK)Ke OT HAJIMYUS U XapakTepa
JOMYIIEHHBIX ITOIPEIIHOCTEM.

Cpenu norpemHoCcTe! BEIACIAIOTCS OIINOKH, HeJ0YeThl i MeJIKHe IOTPEeIIHOCTH.

[TorpemHocTs cunTaeTcs OMMOKOM, €CIIM OHA CBUIETEILCTBYET O TOM, YTO YYEHHUK HE OBJIa/IeJl OCHOBHBIMU 3HAHUSAMU, YMEHUSIMU U UX IPUMEHEHUEM.



K HeoyeTaM OTHOCATCS MOTPEIIHOCTH, CBUACTEILCTBYIOIINE O HEJJOCTATOYHO IMOJTHOM WIIM HEJOCTATOYHO MTPOYHOM YCBOSHUU OCHOBHBIX 3HAHUH U
yMEHUN Wiau 00 OTCYTCTBHM 3HAHUM, HE CUMTAIOIIMXCS B COOTBETCTBHUH C ITPOTrpaMMOil OCHOBHBIMU. K HelloueTaM OTHOCATCS MOTPEIIHOCTH, O0BSICHSIOIIHECS
PaCCEeSTHHOCTBIO WJIH HEJJOCMOTPOM, HO KOTOPBIE HE MPUBEITH K HCKKEHUIO CMBICIIA TIOJTYYSCHHOTO YUEHUKOM 3aJaHMsI WU CII0c00a ero BHITOJHCHUS.
I'pammartmdeckas omuOKa, TOMYIIEHHAs B HAMMMCAHUU U3BECTHOTO YJalIeMyCsi MATEMaTHYEeCKOT0 TepMHUHA, HEOpeKHasl 3aITUCh, HEOPEKHOE BBHIMOJTHEHNE
YepTeKa CYUTAIOTCA HEJIOUETOM.

K MeJIKHM NMOrpenrHocTAM OTHOCSITCS TOTPEITHOCTH B YCTHOM M MUChbMEHHOM peuH, HEe MCKAKAIOIIUE CMBICIIA OTBETA WJIU PEIICHHUS, CTy4aliHbIe OIMMCKU
U T. I

Kaxknoe 3amanue 1y1st yCTHOTO OTpoca WM MUChbMEHHOW paOOThI MPEACTABISAET TEOPETUICCKUN BOIIPOC UITH 331auy.

OTBeT Ha BONPOC cUUTAETCS OE3YNPEUHBIM, €CIIH €r0 COJIEPKaHne TOYHO COOTBETCTBYET BOMPOCY, BKIIFOUAET BCE HEOOXOIUMBIC TEOPETUICCKI S
CBeJIeHHsI, 000CHOBAHHBIE 3aKIFOYCHUS U TIOSCHSIONINE TPUMEPHI, a €r0 U3JI0KECHHE U 0()OPMIICHUE OTINYAOTCS KPAaTKOCTBIO M aKKYPaTHOCTHIO.

Pemenwue 3amaun cuutaeTcst 0€3ympeyHbIM, €CIIM TOJTyYeH BEPHBIN OTBET IIPH MTPABIIIBHOM XO0JI€ PEIICHUS, BBIOPAH COOTBETCTBYIOIIHA 3a/1a4e CITOoco0
pellIeHus, TPABUILHO BBITOIHEHBI HEOOXOIUMBIEC BEIUHUCICHHS U TPE00Pa30BaHUs, TOCIEAOBATEIBHO U aKKYPAaTHO O(hOPMIIEHO pEIIeHHUE.

O1eHKa 0TBeTA y4allerocs mpy yCTHOM OMPOCE U OIEHKA MUChbMEHHON KOHTPOJIBHON pa0OThI IPOBOIUTCS 110 MATHOATUTBHON cHCTEME.
OuneHka yCTHBIX OTBETOB:
OTBeT olleHNBAETCsl OTMETKOM “5”, ecnu yyanuics:
® T[IOJIHOCTBIO PACKPBLUI COJIEpKaHuE MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOTrpaMMOi U Y4eOHUKOM;
®  U3JIOKHI MaTepual IPaMOTHBIM SI3bIKOM, TOYHO HCIIONB3YsI MATEMAaTUUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY, B OIIPEIEICHHOM JTOTUYECKOM
MOCJICI0BATEILHOCTH;
¢ [IPaBWJIHHO BBIMIOJIHII PUCYHKH, YEPTEKH, IPa(UKH, COMMyTCTBYIOIINE OTBETY;
¢ [I0Ka3aJl yMEHHE WLTIOCTPUPOBATH TCOPHIO KOHKPETHBIMH ITPUMEPAMHU, IIPUMEHSITH B HOBOH CHTYAITUH ITPU BBIMTOJIHCHUH TIPAKTHYECKOTO 3aIaHMS,
® [POJIEMOHCTPUPOBAJT YCBOCHHE PaHEE U3YUCHHBIX COMYTCTBYIOIIUX BOMPOCOB, CHOPMUPOBAHHOCTH U YCTOMYMBOCTH UCTIONB3YEMBIX IPU OTBETE
YMEHUI U HaBBIKOB;
® OTBEYaJ CaMOCTOATENHHO, 0€3 HABOISIINX BOMTPOCOB YUUTEIIS.
OTBeT OEHUBAETCHA OTMETKOM “4”,
€CII yJIOBJIETBOPSIET B OCHOBHOM TPEeOOBAHMIM Ha OIICHKY “S”, HO IIpU 3TOM UMEET OJMH U3 HEJIOUETOB:
® B M3JIOXKCHHH JIOIYIIIEHBI HEOOJIBIITNE MPOOETbl, HE NCKA3UBIIIHE MATEMAaTHIECKOE COJIEPIKaHNE OTBETA;
e JIOMYIICHHI 1-2 HeqoUYeTa MPU OCBEIICHUH OCHOBHOTO COJICPIKAHUS OTBETA, UCIIPABIICHHBIC MTOCIIC 3aMEYaHUST YIUTEIIS;
e JIOMYIICHBI OITMOKa MK O0Jiee ABYX HEIOYETOB MPH OCBEIIEHUH BTOPOCTEIICHHBIX BOTIPOCOB MJIM B BBIKIIAJKAX, JIETKO UCIIPABICHHBIC TIOCTIC 3aMEeYaHUs
VAUTEISL.
[ ]
OTBeT OlleHUBaETCsl 0TMETKOM “3”, eciu:
® HEMOJHO PACKPBITO COJIEpPIKaHME MaTepraa (Coaep kaHue u3JI0KeHO (parMeHTapHO, HE BCET/Ia MOCJIeI0BATEIRHO), HO TIOKa3aHO 00111ee TOHUMaHNE
BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHSI, TOCTATOUHBIE JUISI JATBHEHUIIIET0 YCBOCHUS IPOTPaMMBI;
® HMEJHCH 3aTPYIHCHUS WIH JIOMYIICHBI ONTHOKH B ONIPEICIICHUH TOHATHA, UCTIOJ30BaHUN MAaTEeMAaTHISCKOW TEPMHHOJIOTHH, YePTEXkKaxX, BBIKIIAIKAX
WCIIPABIICHHBIC TTOCIIC HECKOJIKMX HABOJISIIUX BOITPOCOB YUHTEIIS;



® YYCHMK HE CIPABWJICS C IPUMEHEHHEM TEOPHU B HOBOI CUTYAIIMH MPH BBHITIOJIHEHUH MPAKTHUECKOTO 3aaHusl, HO BBIITOJHIII 00513aTeNIbHOE 3a1aHuUE.
OTBeT onleHUBAETCsI OTMETKOM “2”, eciu:
® HE PacKphITO COZIEPKaHUE yUeOHOI0 MaTepuana;
e 0oOHapyKEHO HE3HaHME WM HEe IOHUMaHHe YYeHUKOM OouiblIel min Haunbosee BaXXHOM yacTu yueOHOro MaTepuaa;
® JIONYUIEHbI OIINOKYU B ONPEAEICHUN IOHATHS, IPU UCIIOIb30BAaHUM MaTEMATHYECKON TEPMUHOJIOTHH, B PUCYHKAX, YEPTEKaxX WM rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE MCIIPABJIEHbI MI0CJIE HECKOIBKUX HABOSIINUX BOIIPOCOB YUUTEIS.
OueHuBaHNe MUCHbMEHHBIX PadoT:
[Tpu nmpoBepke MUCHMEHHBIX pabOT [0 MaTEMATUKE CIIEAYET pa3indarh Ipyoble U HErpyOble OIIMOKH.
K rpy0bIM ommOKamM OTHOCSTCS:
-BBIYMCIINTENbHBIE OLIMOKH B IPUMEPAX U 3a/1a4ax;
-OIMOKM HAa HE3HAHHUE TIOPSI/IKA BBIMIOJIHEHUS apU(PMETHIECCKUX JICHCTBHIA;
-HENpaBUWIbHOE PELIECHUE 3a/1a4u (IIPOIYCK AEMCTBUI, HEIPABUIIbHBII BBIOOp NEUCTBUH, JIUIITHEE JCHCTBUE);
-HEJIOBE/ICHHE J0 KOHIIA PELICHUs 3a/1a4l UK TIPUMEpa;
-HEBBIIIOJIHEHHOE 3a/laHueE.
K Herpy0ObImM ommdkam oTHOCATCSA:
-HEepaLMOHAJIbHbIE IPHEMbI BHIYHCIICHUH;
- HeIlpaBWJIbHAsI IOCTAHOBKA BOIIPOCA K ACHCTBUIO MPU PELICHUH 33/1a4U;
-HEBEPHO C(POPMYIIMPOBAHHBIN OTBET 3a/1a4H;
-HENpaBUIbHOE CIIUCHIBAHNE JAHHBIX YHCEIl, 3HAKOB;
-HEJIOBE/ICeHHE J0 KOHIa MpeoOpa3oBaHUil.
[Ipu onieHKe NTUCBMEHHBIX PabOT CTABSTCS CIEAYIOLINE OTMETKU:
“§”- ecnu 3a/1a4M pelIeHbI 0e3 OMMO0K;
“4”- ecnu nonyieHsl 1-2 HerpyOble OIMOKHY;
“3”- ecnu nonyuieHsl 1 rpy6as u 3-4 HerpyOble OLIMOKHY;
“2”- He3HaHNWE OCHOBHOTO NMPOTrPaMMHOI'0 MaTepraja UM OTKa3 OT BBIIOJHEHUS Y4eOHBIX 0053aHHOCTEH.
OunennBanne TeCTOBBIX PadoT:
“§”- ecniu Habpano ot 81710100% oT MakCUMaTBFHO BO3MOXKHOTO 0asuia;
“4”- ot 61110 80%:;
“3”- ot 51 mo 60%;
“2”- 1o 50%.



®opmupoBanue YY/I:

PeryasitTuBHbIe:
— onpedensamy UENb ACITEIBHOCTH Ha YPOKE C TOMOILBIO YYUTENS U CAMOCTOSTENIBHO;
— YYHUTBCS COBMECTHO C YUHUTEIEM OOHAPYKUBATh U (hopmyauposams yuebHyo npooiemy,
— YUYUTHCS NIAHUPOBamMb YI€OHYIO IEATEIbHOCTD Ha YPOKE;
— 8bICKA3bI6AMb CBOIO BEPCHIO, MBITATHCS MpeIaraTb Cocod e€ mpoBepKH (Ha OCHOBE MPOIYKTUBHBIX 33/1aHUH B yUeOHHKeE);
— paboTas 1o npenIoKEHHOMY IIaHYy, UCNOIb308amb HEOOXOAUMbIE CpeCTBa (YUeOHUK, KOMIIBIOTEP U HHCTPYMEHTHI);
— omnpeodensimy YCHEIIHOCTh BBIITOJIHEHUS CBOETO 33JaHUSI B TUAJIOTE C YUUTEIIEM.
CpenctBoM (hOpMUPOBAHUS PETYIATUBHBIX JEHCTBUI CITy>KaT TEXHOJIOTHS MPOOJIIEMHOT0 JMAJIOra Ha 3Tare U3y4eHHs HOBOTO MaTepHala U TeXHOJIOTHs
OLICHUBAHMsI 00Pa30BaTEIbHBIX TOCTHKECHUHN (YUEOHBIX YCIIEXOB).

IHozHaBaTenbHbIE:
— OpHUEHTHPOBATHCS B CBOCH CUCTEME 3HAHMIA: NOHUMAM®b, YTO HYXKHA JOMOJHUTEIbHAS HHPOpMAaNUs (3HAHUSA) TSl peIeHHsI y4eOHOH 3a/1aun B OJJMH 1I1ar;
— Oenamy TIPeIBAPUTENBHBINA 0M6OOp UCTOYHUKOB WH(GOPMAIIMHN IS pelIeHUs y9eOHOH 3a/1a4;
— J00BIBaTh HOBBIC 3HAHMS: HAX0OUMb HEOOXO0AUMYIO HH(OPMAIIHIO, KaK B YUEOHHKE, TaK U B IPEJIOKEHHBIX YUUTEIIEM CIOBAPSX, CIIPABOYHUKAX U
UHTEPHET-Pecypcax;
— J10ObIBaTh HOBBIE 3HAHUS: U381eKamb NHHOPMAIIUIO, TIPECTABICHHYIO B pa3HbIX Gopmax (TEKCT, Tabnuia, cxema, WUTFOCTpaus 1 JIp.);
nepepadaThIBaTh MOTYICHHYIO HHDOPMALUIO. HAOI00amb U 0ellamsb CaMOCTOSITEIILHBIC 661600bl. CpeicTBOM (POPMHUPOBAHUS TTO3HABATEIIBHBIX JCHCTBHIA
CIIY’)KUT y4eOHBIA MaTepual U 3a/laHus yueOHMKa, 00ecIednBaloIIie MEePBYIO JIMHUIO PA3BUTHUS - YMEHUE OOBSICHATH MHUP.

KoMMyHuKaTHBHbIE:
— JIOHOCHUTbH CBOIO MO3UIHUIO 10 APYTUX: 0hOpMIANMs CBOIO MBICb B YCTHOM W MMCbMEHHON pedH (Ha ypOBHE MPEASIOKEHHsI UM HEOOIBIIOrO TEKCTa);
CIIyIIATh ¢ TIOHUMATh peub Opyeux;

BBIPA3UTEIBLHO YUmams U nepecka3vléams TEKCT;

— ecmynams B Oecelly Ha YPOKe U B KU3HU;

COBMECTHO 00208apu6amucs O MpaBuiax OOIIEHUS U MTOBEJICHH B LIKOJIE U CIIEI0BATh UM;

YUUTBCS 8bINO0AHAMb PA3IUYHBIE POJIU B Tpyme (JIMaepa, UCTIOTHUTENS, KPUTHKA).

CpenctBoM (popMHUPOBAHUSI KOMMYHUKATUBHBIX AEUCTBUMN CITyKaT TEXHOJOTHs MPoOIeMHOro fuanora (moOyKIatoniuil ¥ MoABOSIIMNA JUAJIOT), TEXHOJIOTUs
IPOAYKTUBHOI'O YTEHHSI M OpraHu3aius paboThl B MaJbIX Ipymnax.



JIMYHOCTHBIE TOCTHKEHUS yYuyamuxcs

Pa3BuBaTh yMeHue sICHO, TPaMOTHO, TOUYHO H3J1araTh CBOU MBICITH B YCTHOW U MUCBbMEHHOU (hopme, GopMUPOBATH KayecTBa JINYHOCTH, HEOOXO JUMbIE
YeJIOBEKY JIJIsl TOJIHOIIEHHOW KU3HU B COBPEMEHHOM OOIIECTBE, TIOHUMATh CMBICIT TIOCTaBJIEHHON 33/1a4H, BEICTPAanBasi apryMEHTALNIO, TIPUBOTUTD
MIPUMEPBI U KOHTPIIPUMEPHI, IPOCTPAHCTBEHHOE BOOOpaKEHHE, MHTYULIUH, IOTUYECKOTO MBIILICHUS;

Pa3BuBaTh KPUTUYHOCTH MBIIIICHHSI, yMEHUE PACIIO3HATH JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

Pa3BuBath npezacraBieHue 06 UAESIX U METOJaxX T€OMETPUHN KaK YHUBEPCAIBHOTO SI3bIKa HAYKU M TEXHUKH, CPEACTBA MOACITUPOBAHUSA SIBJICHUN U
IIPOLIECCOB.

Pa3BuBaTh KpeaTUBHOCTD MBILIJIEHUS, UHULUATHUBY, HAXOJUYMBOCTh, AKTUBHOCTD IIPH PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4;

Pa3BuBaTh yMeHUE KOHTPOJIUPOBATH MPOLECC U PE3YIbTAT YUeOHOIl 1eTeIbHOCTH;

Pa3BuBaTh cCI0OCOOHOCTH K 3MOLIMOHATILHOMY BOCIPHUATHIO T€OMETPUUYECKUX OOBEKTOB, 33/1a4, PELICHUH, pacCyKIeHUI

XapakTepuCcTHKA OCHOBHBIX COJePKATEeIbHbIX JUHUH
BBogHoe moBTOpEHME

JlefcTBUSL C LENbIMU YHUCIIaMH, C IpOOSIMH U C KOpHSIMH, UCHOJB3YS (DOPMYNbI COKpAIllEHHOTO YMHOXXEHMSI; ACUCTBMSI HaJ MHOIOWIEHAaMH, C
anreOpandeckuMy JIpoOSMU U C MPPALMOHAIBHBIMU BBIPQXKECHUSMH; PELICHHE LENbIX alreOpandyecKux ypaBHEHUH, JAPOOHO-pAllMOHATBHBIX YpaBHEHUH U
UpPaLMOHAIIbHBIX YPaBHEHUI; paCCMOTPETh U3BECTHBIE JIEMEHTApHbIE PYHKIMH, UX Tpa@UKu QYHKIUI U UX CBONCTBA.

OcHoBHAaA 1L

(dbopMUpOBaHKE MTPEICTABICHHI O IIEIOCTHOCTH U HEMPEPHIBHOCTHU Kypca anredpsl 9 kiacca;
OBJIaJICHUE YMEHHEM 00O0OIIEHHUS U CHCTEeMAaTH3aIlii 3HAaHUH yJalIuXcs 0 OCHOBHBIM TeMaM Kypca anreops 9 kiacca;
pa3BUTHUE JIOTUYECKOTO, MATEMAaTHYECKOTO MBIIIIICHUS U MHTYUITUHU, TBOPUYECKUX CIOCOOHOCTEN B 001aCTH MaTeMAaTHKHU.

B pe3yabTare usyueHusi JaHHOH TeMbl 00y4aIOIIMIACH 10JI2KEH:
3HATH/IIOHUMATh.

MOPS0K ACUCTBUH € LIETBIMU YUCIIaMU, C APOOSIMHU U C KOPHSAMH, UCTIOIb3Ys (POPMYJIBI COKPAILIEHHOTO YMHOXEHHUS;
NOPSAA0K ACUCTBUI HaJ MHOTOWIEHAMH, C aJreOpandecKuMu IpoOsIMU U C UPPALIMOHATIBHBIMU BBIPAKECHUSMU;

[IpaBWJIa PELIEHUS 1eJIbIX aNredpandeckux ypaBHEHUH, 1poOHO-pAllMOHATIBHBIX YPABHEHUH U UPPALIMOHATILHBIX YPaBHEHMI;
CBOMCTBA (DYHKIUH.

yMeTh:!

BBINOJIHATH ACHCTBHS C IIETIBIMU YUCIIAMH, C IPOOSMH U C KOPHIMM, UCTIONIB3Ys (POPMYIIBI COKPALLIEHHOTO YMHOXKEHUS;
BBITIOJHATH IEUCTBUS HaJl MHOTOUJIEHAMH, C alredpandeckKuMu Ipo0sSMU U C HPPALMOHAIILHBIMH BBIPAKEHUSIMU;
pelaTth Lenble anredpanyeckue ypaBHeHUs, JpOOHO-pallMOHATIbHBIE YPaBHEHUS U UPPALlMOHATIbHBIE YPAaBHEHMUS;
CTPOUTH rpa@uKu GYHKIIHH.
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YYA
KomMMyHukaTuBHbBIE:
ApryMeHTHpPOBATh CBOIO TOUKY 3PEHUS, CIOPUTH U OTCTAUBAThH CBOIO MO3HIIMIO HEBPAXKICOHBIM ISl ONIITOHEHTOB 00pPa30M; pa3BUBATh YMEHHS
MHTETPUPOBATHCS B TPYIIILY CBEPCTHUKOB U CTPOUTH MPOJTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH.
PerynasiTuBHbIe:
BHocuTh HEOOX0AMMBIE TOTIOTHEHHS U KOPPEKTHUBBI B TUIaH U COCO0 JEHCTBHS B CIIy4ae pacXOXACHUS STAIOHA, PEAIbHOTO IEUCTBHUS U €ro pe3ysbTaTa.
Ilo3naBaTenbHbIE:
OcyiecTBIATh CpaBHEHHUE U KJIACCU(UKALIUIO MO 3a/1aHHBIM KPUTEPHSIM.

YucaoBble yHKIUM
Omnpenenenne 4uciIoOBOM HYHKIIMU U cr1oco0b! €€ 3ananus. CroiicTBa pyHkuuii. [lepuoandeckne u oopaTHble QyHKIHH.
OcHoBHas1 1eJ1b-(hOPMUPOBAHKE MPEACTABIECHUS O YHCIOBOM (DYHKIIMHU, crIoco0ax e€ 3aJjaHus, O CBOMCTBAX 1eMEHTapHbIX (QyHKIMA, opMHUpOBaHUE

YMCHUA HAXOAWUTb 3HAYCHHUEC YHCIOBBIX (1)yHKLII/II\/JI, OBJIAACHUC HAaBbIKAMU W YMCHUAMH ITOCTPOCHUA Fpaq)HKOB SJICMCHTApPHBIX q)YHKHHfI, Pa3BUTb TBOPYECCKUC

CHOCOOHOCTH B MOCTPOEHUH TIpaduKkoB QyHKIIUH.
B pe3ysabTare u3yueHus TaHHOI TeMbI 00yYaIOMiicsl T0JKEeH:
3HATH/IOHUMATD!

- OIpEeNICHNE YUCIOBON (PYHKIIMU U CIIOCOOBI e¢ 3a/1aHusl;

- CcBoOMCTBa QYyHKIIHII;
- TMOHATHE 00paTHbIC QYHKIIUU.

yMeThb:
- pemark 3aJaHus 10 TEME;
- IPUMEHSTHh CBOWCTBA ()YHKIUH NP BBINOJIHEHNUH 3aJJaHUi 110 TEME;
- HaxoJuTh 00paTHbIe (PYHKIINU.

YVA:
KommyHunkaTuBHbIC:
Cnymats 4 casliaTh Ipyr Apyra; NpeAcTaBlIsTh KOHKPETHOE COJepKaHue U cOOOIIaTh €ro B MMCbMEHHON U YCTHOM (popme.
PerynsiTuBHblie:
[IpuHMMAaTh MO3HABATENBHYIO 1I€J1b, COXPAHSTH €€ IPU BBIIIOJHEHUH YU€OHBIX AEHCTBUN, PETyIMPOBATh BECh MPOIECC UX BBITOJHEHUS U YETKO BBIIOIHATH
TpeOOBaHUs MO3HABATENLHON 3a1a4H.
ITo3naBartenbHbIE:
BBIBOINTE CIIEICTBUS U3 UMEIOLINXCA B YCIOBUM 33/1a4y IaHHBIX; YCTaHABIMBATh IPUYMHHO-CJIEICTBEHHBIE CBS3H.
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Tpuronomerpuyeckue pyHKIUH.
YucnoBas OKpY)KHOCTh Ha KOOpAMHATHOHM muiockocTH. OmpenesieHne CUHyca, KOCMHYCa, TAaHI'€HCAa W KOTaHreHca. TpuroHoMmerpudeckue (GpyHKIUH

YHUCJIOBOTO M YIJIOBOTO apryMeHra, HMX CBOMCTBa H Tpaduku. CkaTue M pacTsHkeHue TpaduKoB TPUTOHOMETpUYecKuxX ¢GyHKuuid. OOpaTHbIE
TPUTOHOMETPHUUECKUE (PYHKIMH; PACCMOTPETh U3BECTHBIE 3JIeMEHTapHble (YHKIMHU, UX Tpapuku GyHKIMHI 1 MX CBOHCTBA

OcHoBHas1 HeJb -HOPMHUPOBAHUE MPEICTABICHHUS O YUCIOBOU OKPYKHOCTH, O YHCIOBOH OKPY)KHOCTH Ha KOOPAMHATHOM IIOCKOCTH, (POPMUPOBAHNE YMEHUS
HaXO/UTh 3HAYCHHE CHHYCA, KOCUHYCA, TAHI'€HCA U KOTAHI'€HCA HA YUCIIOBOW OKPYXHOCTH, OBJIAJJCHUE YMEHHEM IPUMEHITh TPUTOHOMETpUYECKHE (HYHKLIUU
YHCJIOBOTO apryMEHTa, IPpU MpeoOpa3oBaHUM TPUTOHOMETPHUECKUX BBIPAKCHUI, OBJIA/ICHHE HABBIKAMH M YMEHUSIMH MTOCTPOCHUS TpadUKOB QYHKIUI y=SINX,

y=COSX

, y=tgX,y=CtgX , pa3BUTh TBOpPUYECKHE CIIOCOOHOCTH B MOCTPOEHUH TI'padUKOB PYHKIIUH.

B pe3yabTare usyueHusi JaHHOM TeMbl 00y4aIOIIMIACH 10JI2KEH:
3HATL/MIOHUMATD.

HOHATHUE YUCIOBOH OKPYXHOCTH;

HOHSATHE YMCIOBON OKPYKHOCTH Ha KOOPJMHATHOMN IJIOCKOCTH;

HOHATHUS CHHYCA U KOCUHYCa, MX CBOWCTBA,;

OIIpeJIeTICHNE TAaHICHCA ¥ KOTAaHT€HCa, WX CBOWCTBA;

MOHSATHE TPUTOHOMETPUUYECKON (PYHKIIMU YUCIIOBOTO apTyMEHTa;
OCHOBHBIE (POPMYIIBI OTHOTO apPTyMEHTa TPUTOHOMETPHUECKUX ()YHKIIHIA;
MOHSATHE TPUTOHOMETPHUYECKON (DYHKIIMU YTIIOBOTO apryMEHTa;

HOHATHE paJluaHHON MepHl YIia;

(bopMyIIbI IpUBEICHUS;

rpaduku GyHKIMHU Y = sin X, y = sin (X+a), y = sin X +B, y=C0S X, y=C0S (x+a), y = C0S X+B, Y=tg X, y=Ctg X 1 UX CBOMHCTBa;
HOHSATHE OCHOBHOT'O NEPUOJIa TPUTOHOMETPHUECKUX (DYHKIINMT;

AJITOPUTM IpeoOpa3zoBaHusl TpauKOB TPUTOHOMETPUUYECKUX (PYHKIIHM.

3aIIUCHIBATh MHOKECTBO YUCEN, COOTBETCTBYIOIIUX HA YACIOBOM OKPY>KHOCTH TOYKE; HAXOJIUTh HA YMCIOBOM OKPYKHOCTH TOUYKY, COOTBETCTBYIOLLYIO
JAHHOMY YUCIY;

COCTaBJIATH TAONUIly 3HAYEHUH; HAXOJUTh Ha YMCIOBOM OKPYKHOCTH TOYKU C KOHKPETHBIM 3HAaUEHUEM a0CIUCCHI M OPIUHATHI, ONPEAENIATh KaKUM
YHUCJIAM OHU COOTBETCTBYIOT;

COCTaBUTH TAOJUIly 3HAYEHHUI CHHYyCa, KOCUHYCa, TAHT€HCA U KOTAHT'€HCa;

yIPOIATh BbIPAXKEHUS C IPUMEHEHHEM OCHOBHBIX (DOPMYJI OTHOTO apryMeHTa TPUTOHOMETPUYECKUX (PYHKINI;
NEPEeBOJIUTH PaIMAaHHYIO MEpY yIJia B TPaJlyCHYIO M Ha000pOT;

pelath 3aJaHus Ha IpUMEHEeHUe (popMyIT IPUBEACHNUS;

CTPOUTH TpapMKH TPUTOHOMETPHUECKUX (DYHKIIHH.
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YVYAI:
KomMMyHukaTuBHbBIE:
Crnymarth 1 CIbIIaTh IPYT IpYra; MPEACTaBIsATh KOHKPETHOE COJIEp)KaHUE M COOOIIATh €ro B MMChbMEHHOW U yCTHOM (popme.
PeryasitTuBHble:
[TpuHUMATH TO3HABATENIBHYIO 11€J]1b, COXPAHSITH €€ IPH BBHIIIOJHEHUHN YICOHBIX ACHCTBHIA, PETYIUPOBATH BECh MPOIIECC UX BBITOJHEHUS U YETKO BBIIOIHSTH
TpeOOoBaHUs IO3HABATENBHOM 3a/1a4H.
Ilo3naBaTenbHbIE:
BbIBOAUTE ClIEICTBUS U3 UMEIOLINXCA B YCIIOBUY 33/1a4U IaHHBIX; YCTaHABIUBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3H.

Tpuronomerpnyeckne ypaBHeHHs 1 HEPABEHCTBA.
[Ipocreiimme TPUrOHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA. METOIbl PEIICHUs] TPUTOHOMETPUUYECKUX YPAaBHEHMI: METOABI 3aMEHBI IIEPEMEHHOM,
METO/]I Pa3JIOKEHHs Ha MHOYKUTENH, OJHOPOJHbIE TPUTOHOMETPUYECKHUE YPABHEHUS.

OcHoBHasi neab -GOpPMUPOBAHKE TPEICTABICHUA O PEHICHUH TPUTOHOMETPUYECKUX YPaBHEHUW Ha YUCIOBOM OKPYKHOCTH, 00 apKKOCHHYCE, apKCHUHYCE,
apKTaHTCHCE M apKKOTAHTE€HCE, OBIAJCHUE YMEHHEM PEIICHUS TPUTOHOMETPUYECKHUX YPaBHEHHMM METOJOM BBEJEHHWE HOBON NMEPEMEHHOM, pa3lioKEHUS Ha
MHOXXUTEIH, (OPMUPOBAHUE YMEHUM pellieHusT OHOPOJHBIX TPUTOHOMETPUUYECKUX YpPAaBHEHUH, pacIIUpUTh M OOOOIIUTH CBEOEHUS O BUIAX
TPUTOHOMETPUYECKUX YPAaBHEHUM.
B pe3yabTare u3ydeHusi JAHHOH TeMbl 00y4aIOIIMIACH 10JI2KEeH:
3HATH/TIOHNMATD.

- TIOHSITHE apKKOCHUHYCAa U ypaBHEHHsS cos a =Ti;

MOHSATHE apKCUHYCa U ypaBHEHHs sina=t;
MOHSTHE apKTaHTE€HCa U ypaBHEHUs tga =t;

- TIOHATHE apKKOTAHI'€HCa M ypaBHeHus ctga=t,;

HpOCTeﬁIHI/Ie TPUTOHOMETPUUCCKHUEC YPABHCHUA.

YMETh!
- pemaTh ypaBHeHHs C0Sa =1, sina=t,tga=t, ctga=t;
- pemaTh NPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHHS.

YYA
KommyHunkaTuBHbIC:
OOMeHMBaTbCsl MHEHUSIMHU, TOHUMATh MO3UIIMIO MAPTHEPA, B TOM YHCIIE U OTJIIMYHYIO OT CBOEH; 3a/1aBaTh BOMPOCHI, CIYIIATh U OTBEYATh Ha BOMPOCHI IPYTHX,
(bopMyIHMpOBaTh COOCTBEHHBIE MBICIIH, BBICKA3bIBATh U 00OCHOBBIBATH CBOIO TOUKY 3PEHUSI.
PerynsitTuBHbIe:
[TnanupoBaTh (B COTPYIHUYECTBE C YUUTEIEM U OJJTHOKJIACCHUKAMU HJIM CAaMOCTOSITEIbHO) HEOOXOAUMBIE JIeHCTBUS, ONlepaliy, 1eHCTBOBATH 110 TUIaHY;
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CaMOCTOATCIBbHO HJIaHI/IpOBaTB HGOGXO,Z[I/IMBIG I[QflCTBHSI, onepam/m.
Ilo3naBaTeabHBIC:
AHaM3UpOBaTh YCJIOBHS M TpeOOBAHUS 3a/1a4H; TPOBOJIUTH aHAJIU3 CIIOCOOOB PEIICHUS 33/1a4l C TOYKU 3PCHUSI KX PAIlMOHAIM3AIIMN 1 SKOHOMHUYHOCTH.

IIpeoGpa3zoBaHue TPUTOHOMETPHYECKUX BbIPAKEHU .

®DopMynbl CIOKEHHUsI, TMPUBEICHUS, IBOWHOTO apryMeHTa, TOHIKEHHs cTerneHu. [IpeoOpa3oBaHMe CyMMBbI TPUTOHOMETPHUYECKUX (YHKIIHA
IIPOU3BEICHUE U IPOU3BEACHUS B CyMMY. METO/IbI pellieHUs] TPUTOHOMETPUYECKUX YPAaBHEHUH (IIPOIOJIKEHUE).
OcHoBHasi neJb -hOpMHPOBAHUE MTPEACTABICHUH 0 (hopMyJiax CHHYca, KOCHHYCA, TAHT€HCA CYMMBI M Pa3HOCTH apryMeHTa, (POpMYJIbl JBOMHOTO apryMEHTa,
(opMyIIBI TOJIOBUHHOTO yTi1a, (hOpMYIIbl TOHMKEHHUS CTETIEHH, OBJIQJCHUE YMEHHEM NPUMEHEHHUE 3TUX (HopMyI, a Tarkke GopMyIIsl MPeoOpa3oBaHMs CyMMBbI
TPUTOHOMETPUYECCKUX QYHKIIUN B MPOU3BEICHHE U (HOPMYJIBI MPeoOpa30BaHUs MPOU3BEICHUS TPUTOHOMETPUYECKUX (PYHKIIUN B CYMMY, PacIIUPUTh U
0000ILIUTH CBEIEHUS O MPE0OPa30BAHUU TPUTOHOMETPUUYECKUX BBHIPAKEHUSIX, IPUMEHSISI pa3IU4HbIe (POPMYIIBL.
B pe3yabTare u3yueHus JaHHOH TeMbl 00y4aIOIIMIACH 10JI2KEH:
3HATH/IOHUMATD.

- (opmynbl cuHyca, KOCUHYCa, TAHT€HCa, KOTAHT€HCa CYMMBI U Pa3HOCTH apryMEHTOB;

(OpMyIIBI TBOMHOTO apTyMEHTa;

(dopMyIbl mpeobpazoBaHMst CyMMbI TPUTOHOMETPHUYECKUX (DYHKIHUH B TIPOU3BEICHHE
(dopMyIbl MpeodpazoBaHMs TPUTOHOMETPHUYECKUX (QYHKIUH B CYMMY;

(dopMyIbl mpeoOpazoBaHMs TPUTOHOMETPHUYECKUX (PYHKIUH B CYMMY;

npeoOpa3oBanue BeipaxkeHus Asinx + B cos x k Buay C sin (x+t).

yMeTb!
- TpUMEHATH (HOPMYITBI CHHYCA, KOCHHYCA, TAHTEHCA, KOTAHT€HCAa CYMMBI U Pa3HOCTH apTyMEHTOB TIPY PEIICHUH 3a/1aHui;
- MPUMEHATH POPMYJIIBI JBOWHOTO apryMEHTa MIPH PEIICHUN 33JaHui;
- TpUMEHATH HOpMyITBI IPeoOpa30BaHUs CYMMBI TPUTOHOMETPUYECKHUX (PYHKITUI B TPOU3BEACHNE TIPU PEIICHUH 3a/1aHH;
- (opmynsl mpeobpazoBaHus TPUTOHOMETPUUYECKUX (PYHKIIUN B CyMMY TIPU PEIICHUH 3aJaHHiH.
YVI:
KommyHunkaTuBHbIC:
[IpencraBisTh KOHKPETHOE COJEPKAHKUE U COOOIATh €ro B MMCbMEHHON M YyCTHOM (hopMe;
YMeThb (MiIu pa3BUBATh CIIOCOOHOCTH) € TIOMOIIBIO BOMPOCOB JOOBIBATH HEOCTAIOIIYI0 HH(POPMAIIHIO.

PerynsitTuBHbIie:
CraBuTh yueOHYI0 3a/1a1y Ha OCHOBE COOTHECEHUS TOT0, YTO yXK€E U3BECTHO, YCBOECHO, U TOT0, YTO €€ HEU3BECTHO;

CamocrosTensHO (POPMYITHPOBATH MMO3HABATENBHYIO II€JIb U CTPOUTH ICUCTBHUS B COOTBETCTBUU C HEH.
Ilo3HaBaTeJbLHBIE:

B
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[TpoBoaKMTH aHATN3 CIIOCOOOB PEIICHUS 3a7ad.

IIpousBoanas.

OmnpezneneHue 4MCIOBOHM MOCIIENOBATENILHOCTH, CIIOCOObI €€ 3a1aHus M cBoiicTBa. Ilpenen 4yMciaoBOM MOCIENOBAaTEILHOCTH, CBOMCTBA CXOISIIUXCS
nocienosarenbHocTeld. CymMma OecKOHEUHOM reoMeTpuyeckoi mporpeccun. [Ipenen pyHkunm Ha 6ECKOHEUHOCTH U B TOUYKE.

3ajgauu, NpUBOSIIME K INOHATUIO NPOU3BOAHOM, OINpeesieHue MPOU3BOIHON, BBIYMCICHNUE NMPOU3BOAHBIX. [IoHATHE MPOM3BOAHON I — ro MOpSIKA.
HuddepenunpoBanue cnoxHoi ¢ynkuuu. JudpdepenuupoBanne obOpatHoil (GyHKUMU. YpaBHEHHE KacaTeldbHOH K Tpaduky (QyHKOuU. YpaBHEHHE
KacaTenbHOU K rpaduky ¢yHkuuu. IlpumeHeHne npou3BOIHON Ui UCCIEA0BaHMs (YHKIMH HA MOHOTOHHOCTb U 3KCTpeMyMbl. IIpuMeHeHue mpou3BoaHON
IUIsL IOKa3aTeNIbCTBA TOXKIECTB M HepaBeHCTB. [locTpoenue rpadukos ¢ynkiuit. [Ipumenenne npou3BOAHON ISl OTHICKAHUS HAUOOJBIIETO M HAUMEHBIIETO
3Ha4eHUH HeNpephIBHOM QyHKIMM HA MPOMEXYTKe. 3a/lauid Ha ONTHUMHU3ALHUIO.

OcHoBHas1 1eJ1b-hOPMUPOBAHNE YMEHHI TPUMEHEHHS IIPABUIT BEIYMCIICHUS IPOU3BOIHBIX M BBIBOJIA (POPMYII IPOM3BOIHBIX 3JIEMEHTAPHBIX (PYHKIHH,
(dbopMHpoOBaHKE MPEACTABICHUS O IOHATHH IIpe/ieia YUCIOBON OCIEI0BATEIBHOCTH U (DYHKIIUH, OBJIQJICHUE YMEHUEM HCCiel0BaHUs (DYHKIIMU, C TIOMOLIbIO
MIPOU3BOIHOM, COCTABIISATh YPaBHEHH KacaTeIbHOU K rpaduKy (QYHKIMH, TPUMEHEHHS TPONU3BOIHON IS HicCIeI0BaHus (YHKIIMH HA MOHOTOHHOCTD H
HKCTPEMYMBI U IOCTPOECHUS TpapUKOB (PYHKIIHIA.

B pe3yabTare u3yueHus JaHHOH TeMbl 00y4aIOIIMIACH 10JI2KEH:
3HATH/IOHNUMATD.
- TIOHATHE YHMCIIOBOM MOCIIEIOBATEIILHOCTH U €€ Mpeena:
- CBOWCTBa CXOIAIINXCS IMOCIICIOBATEILHOCTEM;
- TMOHATHE 0ECKOHEUYHOI reOMEeTPUUECKOM POrpeccui;
- TMOHATHE npeaena GyHKINN Ha OECKOHEYHOCTH U B TOUKE;
- IpaBWJI BHIYMCIEHUS IPOU3BOIAHBIX 3JIEMEHTAPHBIX (PYHKIIMIA;
- (opMysBl TPOU3BOIHBIX dNIEMEHTAPHBIX (HYHKIUH;
- TIOHSITHE MpeJera YUCIOBOU MOCIET0BATENLHOCTH U (YHKIINUH;
- ypaBHEHHE KacaTelbHOU K IrpaduKy G yHKIUY;
- aJIFOpI/ITM HCCIICOIOBAHUS (bYHKIII/II/I Ha MOHOTOHHOCTH U BKCTpeMYMBI C HpI/IMeHeHI/IeM HpOPISBOI[HOfI;
= TIIOHSTHUC HaI/I6OJ'II:IHI/IX 1 HAUMCHBIIINX 3H3‘I€HI/II>1 BCJIIMYHH.

- HaxoJuTh Mpejesl YUCIOBON MOCIe0BaTEIbHOCTH;

- HaXOJUTh CyMMY O€CKOHEYHON IreOMeTpUYECKON MPOrpeccuH;

- HaxoJuTh npezen GyHKIUU Ha OECKOHEUHOCTH U B TOUKE;

- BBIYUCIIATH MPOU3BOIHBIE AIEMEHTAPHBIX (DYHKIIHMI ¢ MpUMEHEeHUuEM (pOpMyI UX POU3BOIHBIX;
- HaxoJuTh Mpeaes YUCIOBOM MOCIeT0BATEIbHOCTH U (PYHKIINH;

- COCTaBJIATh ypaBHEHHUE KacaTelbHOH K rpaduky QpyHKIUY;
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- HCCIenoBaTh PYHKIIMH HA MOHOTOHHOCTH M OKCTPEMYMBI C TPUMEHEHUEM TIPOU3BOTHOM;

- cTpouTh rpaduku PyHKIUN C MPUMEHEHUEM TPOU3BOIHOM;

- HaXOJUTh HAaMOOJbIIEE U HAMMEHBIIIEE 3HAYCHUE BETUYHH.

YYI
KoMmyHnkaTuBHbIe:
OOMeHHBaThCsl MHEHUSMU, TOHUMATh MO3UIINIO MApTHEPA, B TOM YHCIIE U OTIIMYHYIO OT CBOCH;
3aaBath BOIPOCHI, CIIYIIATh U OTBEYATh HA BOMPOCHI APYTUX, POPMYITUPOBATH COOCTBEHHBIC MBICITH, BBICKA3bIBATh U 00OCHOBEIBATH CBOIO TOUKY 3PCHHUS.
PeryasitTuBHble:
[InanupoBaTh (B COTPYIHMUECTBE C YUUTEJIEM U OJHOKJIACCHUKAMU WJIU CaMOCTOSATEIBbHO) HEOOXOIMMBIE ICUCTBUS, ONEpallii, IEUCTBOBATH 110 IJIaHY;
CaMoCTOSATENbHO IUIAHUPOBATH HEOOXOIMMBIE IEHCTBHS, ONIEPALIUH.
ITo3HaBaTe/IbHBIE:
AHanu3upoBaTh yCIOBUs U TpeOOBaHUS 3aauu;
[IpoBoauTH aHANIN3 CIIOCOOOB PELICHUS 3a/1a4U C TOUYKH 3PEHUS UX PAllMOHAIM3AIMN U SKOHOMUYHOCTH.
HrTorosoe nosTropenue
OcHoBHas neJib- (OPMUPOBAHUE MPEACTABICHUHN O IEIIOCTHOCTH W HEMPEPHIBHOCTH Kypca ainreOphl M HaJajla aHallu3a, OBJIAJCHHE YMEHHEM 000OIIEHUS
CUCTeMAaTH3alluM 3HAHUM ydYalluxcsl 0 OCHOBHBIM TeMaM Kypca anreOpbl 1 Hauana ananuza 10 kiiacca, pa3BUTHE JIOTHYECKOT0, MATEMaTH Y€CKOT'O MBIIILIICHUS
Y MHTYUIIUHU, TBOPYECKHUX CIIOCOOHOCTEH B 00JaCTH MAaTEMAaTHKH.
YVYIA
KoMmyHukaTuBHbIE:
ApryMeHTHpOBaTh CBOIO TOUKY 3pEHHS, CIIOPUTH U OTCTAaMBATh CBOIO MO3UIIMIO0 HEBPAXKICOHBIM /IJIsl ONMOHEHTOB 00pa30oM; pa3BUBaTh YMEHUS
WHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH MTPOIYKTUBHOE B3aUMOICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMH.
PerynstuBHeblie:
Braocuth HEOOX0IMMBIE TOTIOTHEHHS M KOPPEKTHUBHI B IUIaH U CIIOCOO JEHCTBUA B CITydae PacXOXKIEHUs dTAJTOHA, PEAIbHOTO JIEUCTBUSI M €TO pE3yJibTaTta.
ITo3HaBaTe/bHBIC:

OcymiecTBIATh CpAaBHEHUE U KJIACCU(DUKAITUIO 10 3aJJaHHBIM KPUTEPUSIM.
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CrpykTrypa Kypca

Ne Tema KonunuecTBo yacos
1 BBoaHoe noBTOpeHueE. 6
2 YucnoBsie QyHKIUY. 7
3 Tpuronomerpuueckue GyHKIIUN 23
4 TpuronomeTpuyeckre ypaBHEHHUs 17
5 [IpeoOpa3oBaHusi TPUTOHOMETPHUYECKUX BBIPAKECHUH 17
6 [IpousBoaHas 28
7 HroroBoe nmoBTOpeHME 4
Hroro 102

YuebHO-MeTOAMUYECKOE 00ecIIeUeHHE:

Mopakosuu A. I'. Anrebpa u Hayana ananuza. 10-11 kmacc: yue6Huk 6azoBoro yposHs / A. I'. Mopakosuy, I1. B. CeménoB. — M.: Muemo3suna, 2005.

Mopnkosud A. I'. Anrebpa u Hayana ananuza. 10-11 knacc: 3amaunuk 6azoBoro ypoBHs / A. I'. Mopakosuy, I1. B. CeménoB. — M.: Muemo3suna, 2005.
I'muaz6ypr B.M. Anrebpa u nayana ananusa. 10 kinacc. Kontponbabie paboThl, 6a30BbINH ypoBeHb. — M.: Muemo3uHa, 2009.

Anexkcannpona JI.A. Anrebpa u Havana ananu3a. 10 kmace. CamoctosiTeTbHbIE pa0oThI, 0a30BbIi ypoBeHb. — M.: MHemo3uHa, 2009.

COopuUKH 11t TOATOTOBKH ¥ poBeaeHus EI'D /2015
Anrebpa: TunoBsle 3aganus 11 popmupoBanus Y'Y/ / JL.U.boxenkoBa, Mocksa 2014
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HNuTepHeT-pecypcebl:
-DeepalibHbIl KHCTUTYT I€JAaroru4ecKux u3Mepenuii WWwi.fipi.ru
-OenepabHbIA UEHTP TECTUPOBaHU WWW.rustest.ru
-PocO6pHax3op www.obrnadzor.gov.ru
-Poccuiickoe oOpazoBanue. DenepanbHbiii moprai edu.ru
-DeepanbHOE areHCTBO 110 00pazoBanuio PD ed.gov.ru
-DenepasibHBIN COBET 10 yueOHMKaM MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoii @enepanuu http://fsu.edu.ru

-OTKpHBITHIN OaHK 3aaaHuil 10 MaTeMaTrke http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive
-Cetb TBOpUECKUX yuuTenei http://www.it-n.ru/
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KanennapHo-remaTtudeckoe miianmpoBanue no ajareope B 10 kiaacce

(3 yaca B Henexa1o, Bcero 102 yaca)

Ne Tema ypoka Pemaemsbie I[lnannpyemble pe3yabTathl (B cooTBeTcTBUM ¢ PI'OC) Hara
npoodJeMbl NPOBeIeHUs
IIpeqMeTHbIE JInuHoCTHBIE Ilnan | ®akr
MousTus pea YYIA
pe3yJabTaThl pe3yJIbTaThI
BBoHOe MoBTOpEHHE 6 YacoB
YucnoBbie JIEUCTBUA C Ymemso AprymeHTHpoBaTh HCIIONE30BATE
BBIPAKECHHS - (GOpMHPOBAHME | IIEJIBIMHU YUCIIAMH, | BBIIOJIHATH CBOIO TOURY 3PCHUA, | 1np06peTeHHbIe
IPEICTABJICHUN O | ¢ 1poGSAMH H C neicTBHS ¢ CIIOpHUTE 1| syanusg u yMeHus B
OTCTaWBaTh  CBOIO .
LICTOCTHOCTH 1 KOPHSAMH, LENIBIMH IPaKTUIECKOH
HETPEPHIBHOCTH TIO3HIINIO
pep UCTIONB3Ys YHUCIaMHU, C 6 ACATCILHOCTH 1
Kypca anreopsi 9 5 HEBPKACOHBIM - I | fopcenneBHol sKU3HM
KIacca; opmyibl ApoLsAMU U C OIIIIOHEHTOB JUIS IPAKTHYECKHUX
- COKpAIIIEHHOTO KOPHSIMH : .
OBJIAJICHHE pari p , o0pa3oM; pa3BHBATh PACUETOB 10
YMEHUEM YMHOXKEHUSI. UCIIOJIB3Ys YMEHUS dopMyIIaM, HCTIONb3YS
00001IeHns 1 (bopmyb MHTCIPUPOBATECHA - B | iy geoOxomumocTH
CHUCTEMaTU3aluN COKPALLEHHOTO TPYHITy CBEPCTHUKOB | crinapoynble
3HaHUM ydamuxcs YMHOKEHUS. 1 CTPOUTE | yjarepuansl u
110 OCHOBHBIM HIPOAYKTHBHOC NpoCTENIIHe
= B3aUMOJCHCTBUE CO
ByKBEHHBIE TeMagI Kygca NeicTBUS Hal Vmemo a BBIYHCIIUTENIBHBIC
anreOpsl 9 Kiacca; CBEpCTHUKAMHU u o
BRIPXCHHA P > | MHOTOYJIEHAMH, C | BBIIIOJIHATH P YCTpOHCTBa, UId
- pasBuTHE y B3pPOCIIBIMHU. OMMCAHNS U
BykBenHbIe anreOpanyecKuMu | ISHCTBUS Hal
JIOTHUYECKOT0, MCCIICIOBAHMSI C
BBIPAKCHUS MaTeMaTHyeckoro | APOOSIMH H ¢ MHOTOYIEHaMH, | BHOCHTB MOMOLLIBEO (YHKIHE
MBIILICHHS 1 MpPAaMOHAIBHBIM | C HeoOXoMMbIe peabHbIX
WHTYHIIHH, Y BBIPOKCHUSIMH. anreOpanveckum | AOTIOJHEHUSA 1 | sagucumocreit,
TBOPYECKUX 1 IpOOSAMH H C KOppeKTgIBHV B IUAH | ppencraBnenus ux
7 U CII0cOo0 NIeHCTBHS B .
criocobHOCTEH B MPPALOHATbHBI A rpaduuecK;
obnactu i ciryqac HUHTEPIPETAIINT
MaTeMaTUKN PacXOKNCHIS rpadMKOB peasbHbIX
BRIDXCHUAMH. JTaJIOHAa, PEAIBHOTO

HPOLIECCOB.
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YpaBHeHus

pelIeHre IEeNbIX
anreOpanvdecKux
YpaBHEHUH,
JIpOOHO-
paroHaTbHBIX
YpPaBHEHUU U
UPPaLMOHATIbHBIX
YpaBHEHUH.

Ymems pemats
TeITbIe
anredpandecKue
yYpaBHEHUS,
JIpOOHO-
paloOHAIbHBIE
YpaBHEHHUS U
UppaoOHaATbHBI
€ YpaBHEHHUSI.

JNEUCTBUSI U €ro

pe3yInbrarta.

OcyliecTBISITh
CpaBHEHUE U
KJIaCCU(PUKALUIO TTO
3a/IaHHBIM
KPUTEPUSIM.

YpaBHeHus 3aKpENUTh HAaBbIKU | Ymems perarhb
pELIeHUS LENbIX LeJble
anreOpanvyecKux anreOpanvecKue
YpaBHEHUH, yYpaBHEHUS,
JIPOOHO- JIPOOHO-
parMoHAIBHBIX panMoHaIbHbIC
ypaBHEHUU U ypaBHEHUS U
HUPPALMOHATBHBIX | UPPAMOHATBHBI
YpaBHEHUH. € YpaBHEHHUSI.

Konmponvnasn

paooma Nel no

meme:

«Iloemopenue

Kypca 0CHOGHOU

WIKOb1»

Texnonozuu: 310poBbeCOSPEKEHNUS, INYHOCTHO-OPUEHTHPOBAHHOTO O0YUYECHHS], IEJarOTUKA COTPYAHUYECTBA

I'naBa 1.YncaoBbie pyHknuu 7 4acoB
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7 Omnpenenenue Onpenenenue Ymems pematy | Cnymats u
YHCIIOBOH YHCIIOBOH 3a/1aHKA 110 TeMe | CIBILAThL Ipyr
GYHKIIUY | -opmupoBanue GYHKINH 1 JpyTra; MpeiCTaBIsaTh
CIIOCOOBI €€ HPEICTABICHHUA O | crioco0BI ce KOHKpPETHOE
3aJaHMsL. YHCIIOBOH 3aJJaHuUS. coJiepKaHue u

8 Onpenenenue (yukuun, €000I11aTh €ro B
YHCIIOBOM criocofax eé MUCHbMECHHOW U
GbyHKIIUY U 3a/1aHus, O yCTHOM popme.
crioco0bI ee CBOMCTBAX
3aJIaHusl. SJICMCHTAPHBIX [IpuHuMaTh

9 CaolicTBa yHKIMI. CBoiicTBa Ymems MI03HABATEIILHYIO
yHKUMIA. ~GopmupoBanne | g vppii. NPUMEHSATD L1eJIb, COXPAHSTh €€

10 Crolicrsa zr;;iel/ll{ﬂnlgaXOIlHTb CBOJCTBA HpI/I6BI>IHOJIHUGHI/II/I y
byHKIM. YHCJIOBBIX Gynxuum mpu YACDHDIY ACHETEHN,

peryaupoBaTh BeCh
q)yHKHHﬁ. BBITIOJITHECHUN IPOLIECC HX
-OBJIa/ICHUE 3ajaHuil 1o BBITOJTHCHUS U
HaBBIKaMH H TEME. YETKO BHITIOIHSATH
YMCHUSAMH TpeOOBaHUs

11 O6paTHBI€ MMOCTPOCHUA O6paTHI>Ie Vmems no3HaBaTelabHOU

GyHKIUH. rpa)MKoB byHKINN. HAXOUTh 3a/1auH.

DIEMEHTAPHEIX oGpaTHELE

yHKIHIA. byRKIIH BeiBonnTH

“pa3BUTh CIEACTBUS U3

TBOPHICCKHE MMEIOIUXCS B

CIOCOOHOCTH B YCIIOBHH 33124

HOCTPOCHUHU JAHHBIX;

rpagukos yCTaHaBJIMBATh

yHKIIHiA. MPUYHUHHO-
CJIeZICTBEHHbBIE
CBSI3U.

12 Konmponvnasn

paooma Ne2 no
meme: «ucnoewvie

dyukyuuy

HCII0JIb30BAaTh
npuoOpeTeHHbIe
3HaHUS U YMEHHUS B
[IPAaKTUYECKON
NEeSATEIbHOCTH U
MMOBCEIHEBHOW KU3HU
JUTSI IPAKTUYECKUX
pacy€ToB 1o
dbopMynaM, UCTIOIb3Ys
IpH HEOOXOIUMOCTH
CIIPaBOYHbIE
MaTepuaibl U
MPOCTEUIIINE
BBIUHCIIUTENbHBIE
YCTPOMCTBA.

yYMEHHE
KOHTPOJIMPOBATh
IIPOLIECC U PE3YJIBTAT
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13

Ananuz
KOHTPOJIbHOU
pabotsl. Pemenue
3ajad.

yaeOHOM
MaTeMaTUYECKON
NEeATEIILHOCTH

Texnonozuu: 310poBbecOepekeHus, NpodieMHoro ooyuyenus, TuddepeHIMPOBAHHOTO MOIX0/1a B 00yYEHHUH, ITeJJarOruKa COTPYyAHUYECTBA,

KOMMYHUKAIIMOHHBIC TCXHOJIOT'MH

I'naBa 2. Tpuronomerpuueckue pynxkuumn 23 yaca

14

YucnoBasg
OKPYKHOCTb

-(opmupoBanue
MIPEJICTAaBJICHUS O
YHCI0BOM
OKPY’KHOCTH, O
YHCIOBOM
OKPY’KHOCTH Ha
KOOPIAMHATHOM
IUIOCKOCTH.
-(opmupoBanue
YMEHUSI HaXO/IUTh
3HAYCHHUE CHHYCA,
KOCHHYCA,
TaHTeHCa U
KOTaHI¢HCa Ha
YHCIIOBOM
OKPY’KHOCTH.

MOHSTHE YHCIOBOU
OKPY>KHOCTH;
MHOKECTBO YMCEII,
COOTBETCTBYIOIIUX
Ha YHCIIOBOH
OKPY>XHOCTHA
TOUYKE;

Ymemo
3aIMChIBATh
MHOKECTBO
qucell,
COOTBETCTBYIOII]
MX Ha YHCJIOBOM
OKPYHOCTH
TOYKE, HAXOIUTH
Ha YHUCJIOBOM
OKPYKHOCTH
TOYKY,
COOTBETCTBYIOII]

yIO JTaHHOMY
YHUCITY.

Cnymarp u
CHBIIIATH APYT
NpyTa; MPEICTaBIATh
KOHKPETHOE
COJIep)KaHue
€O00I1IaTh €ro B
IMMCHMEHHOMN 1
yCTHOH (opme.

IIpuaumats
MMO03HABATEIbHYIO
1eJTb, COXPAHSTh €&
MIPH BBIMOJTHEHUH
y4eOHBIX IeUCTBUH,
pEryJIupoBaTh BeCh
nporecc ux

HCII0JIb30BATh
pruoOpeTEeHHbIE
3HAHUS U YMCHUS B
MPaKTUYECKOU
JeSTEeTbHOCTH U
MOBCEIHEBHOM JKU3HU
JUTSL IPAKTUIECKIX
pacd€ToB Mo
dbopMyIiaM, BKITIOUYast
bopMyIbI,
coJieprKalue
TPUTOHOMETPHYECKHE
(GYHKIMH, UCIIONIB3YS
IpU HEOOXOIUMOCTH
CTIpaBOYHBIE
MaTepuaibl U

22



15

Yucnosas
OKPY>KHOCTb Ha
KOOPJAMHATHOU
IIJIOCKOCTH.

16 CuHyC U KOCHUHYC.
17 Tanreuc u
KOTaHT€HC.

-OBJIaJICHHE
YMEHHEM
OPUMEHSTh
TPUTOHOMETPHUYEC
Kue QyHKIUU
YHCIIOBOTO
apryMeHTa, mpu
npeoOpa3oBaHUH
TPUTOHOMETPHYEC
KUX BBIPOKCHUU.
-OBJIaJICHHE
HABBIKAMU U
YMEHUSIMH
MOCTPOCHUS
rpaduKoB
byHKIMHA y=SinX,
y=COSX,
y=tgx,y=Cctgx .
-pa3BUTh
TBOpYECKHE
CIIOCOOHOCTH B
HOCTPOCHUHU
rpadukoB
byHKIMI

YHCI0Bas Ymemso BBITIOJIHEHUS U
OKPYHOCTb Ha COCTaBJIATh 9CTKO BBIIIOJIHATD
KOOPIMHATHOM TabIuUIy TpedoBaHuS 5
N IO3HAaBaTeIbHOMN
IUIOCKOCTH; 3HAYCHUI;
3aJ1a4uH.
TabnuIa HAaXOJHUTh Ha
3HAYCHUI; YHCIIOBOM BEIBOIUTS
OKPYXHOCTH CIIEACTBUS U3
TOYKH C HMEIOIIUXCS B
KOHKPETHBIM YCJIOBUH 3aJa41
3HaYCHHUEM AQHHBIX,
yCTaHaBJIUBAaTh
a0CIIUCCHI U
MPUYUHHO-
OpAMHATE, CJICICTBCHHBIC
OTIPENIETISATh CBSI3ML
KaKUM YHCJIaM
OHHU
COOTBETCTBYIOT.
MIOHATHUA CUHYyca U | Ymems Cotymats u
KOCHUHYCa COCTaBUTh CIIBIMIATD JPYT
TaOJIUIly UX Jpyra; IpeCTaBIATh
3HAYEHUU. KOHKPETHOE
coJiepKaHue u
onpeneneHue Ymemo co00IIaTh €ro B
TaHI'C€HCA U COCTaBUTh MMCPMCHHOUN U
KOTaHTeHca, UX TabMHUIly BX ycTHol dopme.
CBOMCTBA; 3HAYCHHIL,

[IpuHnMaTh

IIPOCTEUILINE
BBIYMCIIUTEIIbHBIE
YCTPOMCTBA, s

OTIHCAHUS U
UCCIICIOBAHMSI C
MOMOIIBIO (DYHKIIUN
peaTbHBIX
3aBHCHUMOCTEH,
MPEJICTABICHUS UX
rpauyuecKy;
HUHTEPIpPETAIUN
rpauKOB peaIbHBIX
MIPOIIECCOB.

HCII0JIb30BaTh
IPUOOpPETEHHbBIE
3HaHUS U YMEHHUS B
IIPAaKTHUYECKON
JESTENIHOCTH U
MOBCEIHEBHON XU3HU
JUTSL IPAKTUYECKUX
pacd€ToB 1o
bopmynam, BKIOYas
bopMyIbI,
coJieprKaliye
TPUTOHOMETPHYECKHE
(byHKINHU, UCTIONB3YS
Mpu HEOOXOIUMOCTH
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18

Tpuronomerpuyec
KHe QyHKIUN

YK CIIOBOTO
aprymeHra

19

Tpuronomerpuyec
Kue QyHKIUU
YHCIIOBOIO
aprymeHra

HOHSTHE
TPUTOHOMETPUYEC
KOH pyHKITHH
YHCIOBOTO
apryMeHTa;
OCHOBHBIE

Ymems
yrpouiatb
BBIPKCHUS C
PUMEHCHHUEM
OCHOBHBIX
dbopMyI 0THOTO

20

Tpuronomerpuuec
Kre QYHKIUU
YIII0BOT'O
apryMeHra

dbopMyIbl OJHOTO | apryMeHTa
aprymeHra TPUTOHOMETpHYE
TPUTOHOMETPHYEC | CKUX (YHKIIHI.
KUX QyHKIUH;

MOHSITHE Ymemo
TPUTOHOMETPHUYEC | YIPOIIAaTh

KOH (yHKITUU BBIPXKCHUS C
YHCJIOBOTO MIPUMEHEHUEM
apryMeHTa; OCHOBHBIX
OCHOBHbIE ¢dbopMyI1 01HOTO
(GbOopMyJIBI OHOTO | apryMeHTa
aprymeHra TPUTOHOMETPHUYE
TPUTOHOMETPHYEC | CKUX (YHKIIUI;
KUX QyHKIUH;

MOHATHE Ymemo
TPUTOHOMETPUYEC | NIEPEBOAUTH

KOH (QyHKIIUU pajraHHYIO
YTIIOBOTO Mepy yriia B
apTyMEHTa; TpaagyCcHYIO U
MOHSITHE Hao000pOT.

paauaHHON MEphI
yria;

M03HABATENbHYIO
1I€JIb, COXPAHATH €€
IIPU BBITIOJIHEHUH
y4eOHBIX JICHCTBHH,
peryaupoBaTh BeCh
MpoIIeCC UX
BBITIOJIHEHUS U
4ETKO BBIIOJHATH
TpeOOBaHUS
IMO3HABaTCIILHOM
3aJIauH.

BriBomuts
CIIeACTBHUS U3
AMEIOIIHNXCS B
YCIIOBHH 337a4H
JTAHHBIX;
yCTaHaBJIUBAaTh
MIPUYUHHO-
CIICJICTBEHHBIC
CBSI3H.

CIIPaBOYHBIE
MaTepuaisl U
IIPOCTEUILINE
BBIYHCIIUTEIIbHBIC
YCTPOMCTBA, IS

OTIMCAHUS U
UCCIICIOBAHMSI C
MOMOIIIBIO (PYHKITUI
peaTbHBIX
3aBHCHUMOCTEH,
MIPEICTABIICHUS UX
rpaduyuecKy;
HUHTEPIpPETAIUN
rpauKOB peaIbHBIX
MIPOIIECCOB.

HCII0JIb30BATh
npuoOpeTeHHbIe
3HAHUA U YMEHUS B
[IPaKTUYECKOU
NeSITEIbHOCTH U
[TOBCEHEBHOM KU3HU
JUIS IPaKTUYECKUX
pacy€ToB 1o
dbopmynam, BKIIIOUAst
bopmysl,
coJieprKaliue
TPUTOHOMETPUUECKHE
(GYHKIUH, UCTIONIB3YS
pU HEOOXOIUMOCTH
CIPaBOYHbIE
MaTepuaisl 1
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21

Tpuronomerpuyec
KHe QyHKIUN
YTJI0BOTO
aprymeHra

HOHSTHE
TPUTOHOMETPUYEC
KOi pyHKIMH
YIJIOBOTO
apryMeHTa;
MIOHATHE
pagraHHON MEpEbI

yria;

Ymems
MEePEBOIUTH
paJiaHHYIO
Mepy yria B
TPagyCHYIO U
Hao000pOT.

22

Dopmyiibl
IIPUBEICHUS

23

Dopmyiibl
IIPUBEICHUS

bopMyIbI Ymems pematp
NIPUBEIICHUS; 3aJ]aHus Ha
NpUMEHCHHE
3TUX (HOPMYIL
bopMyIbI 3name hopMyIbl
NIPUBEIICHUS; NIPUBEIICHUS;

Ymems pematn
3aJlaHus Ha
MIpUMEHEHNE
3TUX (HOPMYIL.

Cnymats u
CHBIIIATH APYT
JpyTa; MPeICTaBIATh
KOHKPETHOE
COJIep>KaHue
€000I11aTh €ro B
MMHUCHbMEHHON U
yCTHOM popme.

[Tpunumatp
MI03HABATEIILHYIO
11eJ1b, COXPAHATH €&
IIPH BBITIOJTHCHUH
y4eOHBIX IeHUCTBUH,
PETyJIHPOBaTh BECh
MPOIIeCC UX
BBITTOJTHEHUS U
4ETKO BBIIOJIHATH
TpeOOBaHMS
ITO3HABaTEIIbHOM
3a1a49H.

BriBoauts
CIICJICTBUS U3
HMEIOIINXCS B
YCJIOBUH 3a7a41
JTAHHBIX;
YCTaHaBJIUBATh
MPUYUHHO-
CIICJICTBEHHBIC
CBSI3H.

IIPOCTEUILINE
BBIYMCIIUTEIIbHBIE
YCTPOMCTBA, s

OTIMCAHUS U
UCCIICIOBAHMSI C
MOMOIIIBIO (YHKITUI
peaTbHBIX
3aBHCHUMOCTEH,
MIPEJICTABICHHUS UX
rpauyuecKy;
HUHTEPIpPETAIUN
rpauKOB peaIbHBIX
MIPOIIECCOB.
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24

Konmponvnasn
paoomahNe3  no
meme:
«Onpeoenenue
mpuzonomempuue
CKuUx pynkyuity

25 AHanu3
KOHTPOJIBHOU
paboThI

26 Oynkimus Y = Sin
X, €€ CBOMCTBa U
rpaduk

27 OYHKIHH Y = Sin
X, €€ CBOMCTBA U
rpaduk

28 DYHKIMM y = COS

X, €€ CBOMCTBA U
rpaduk

rpaduk QyHKIHH y | Ymems CTPOUTH
= sinx, ee rpaduk QyHKINH
CBOMCTBa ¥ rpaduk | Yy = Sin X,
UCIOJIb30BaTh
CBONCTBA.
rpaduku QyHKuuid | Ymems cTpoOUTH
y=sinfx+d) rpadux
puF=snx £h (I)YHKHI/H/I
p=dn{rta)
F=isanx th
rpaduk GyHKUUU Y | Ymemsb CTPOUTH
= COX, CBOWCTBa rpaduk QyHKINH
GyHKITHH. Yy = COS X,
UCIIOJIb30BATh
CBOMCTBA.

Cnywmats u
CJIBIIIATH APYT
NpyTa; MPEICTaBIATh
KOHKPETHOE
CoJIepKaHue
€Oo00I11aTh €ro B
IMMCHMEHHOMN 1
yCTHOH (opme.

[IpuauMaTs
[I03HABATEIbHYIO
L€JIb, COXPAHATh €€
MIPH BBITTOJTHEHUH
y4eOHBIX IeUCTBUH,
perynmpoBaTh BECh
IIpoLEeCcC X
BBITIOJTHEHUS 1
Y4ETKO BBITIONHSATH
TpeOOBaHMS

YMEHHE
KOHTPOJIMPOBATH
MPOLECC U Pe3yJIbTaT
yaeOHOMI
MaTeMaTHYECKOM
JIeSITETLHOCTH

HCII0JIb30BATh
pHOOpeTEeHHbBIE
3HAHUA U YMEHUS B
MPaKTUYECKOU
NESITEIbHOCTH U
MMOBCETHEBHOM KU3HU
JUIS IPaKTUYECKUX
pacy€ToB Mo
dbopmynam, BKIIIOUAst
bopmynsl,
coJieprKalue
TPUTOHOMETPUUECKHE
(GYHKIMH, UCTIONIB3YS
IIpU HEOOXOIMMOCTH
CIPaBOYHbIE
Marepuaibl U
IIpOCTENIINE
BBIYMCIIUTEIIbHbBIE
YCTpOMCTBA, 1151
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29

DYHKIUU Y = COS
X, €e CBOMCTBa 1
rpaduk

30

IlepuoauuHOCTD
byHKIII

31

[IpeobpazoBanue
rpaduKoB
TPUTOHOMETPHYEC
KUX QYHKIUI

32

[IpeobpazoBanue
rpaduKoB
TPUTOHOMETPHUYEC
KUX QYHKIUI

33

OyHkuu y = tg X,
y=ctgx, wux
CBOWCTBA U
rpaduku.

rpaduk QyHKIUU y | Ymems CTPOUTH | MO3HABATEIHHOU
= COX, CBOMCTBA rpaduk 3a/1aqu.
byHKINN. byHKIIH
¥ =cos(x+a) y=C0 BeiBoauTs
’ CIIEZICTBUS U3
SX+b
UMEOIIUXCS B
UCIIOJIb30BaTh YCII0BHH 321341
CBOICTBA. JTaHHBIX;
yCTaHaBJIMBATh
MMOHSITHE Ymemo IPUYMHHO-
OCHOBHOTO HaXO/UTh CIIEZICTBEHHBIC
rnepuoaa OCHOBHOU CBA3H.
nepuos
(GyHKLIHU.
npeoOpas3oBaHue YmMmets ctpoutsh | Cnymarth u
rpauKoB rpaguKu CJIBIIIATE APYT
TPUIOHOMETPUYEC | TpUroHoMeTpuue | APYTd, IPCACTABILITH
. . KOHKpPETHOE
KUX (pyHKIHIA CKUX (pyHKIMI
coJiepKaHue u
npeobpasosanue | Ymers crpouts | COOOMATh cro s
MUCHMEHHOW U
rpauKoB rpaguKu .
yCTHOH (opme.
TPUTOHOMETPHUYEC | TPUTOHOMETPHUE
KuX (QyHKIUH CKUX (YHKIMH TIpuHIMAT
MO3HABATEIBHYIO

byHKIMN y = g X,
y=ctgx, ux
CBOMCTBA U
rpaduxu

Ymemo cTpouts
rpaduk pyHKIHH
y=1g X

1eJTb, COXPAHSITh €&
IIPH BBIMTOJTHEHUH
y4eOHBIX IeHUCTBUH,
pEryJIupOBaTh BECh
MPOIIEeCC UX

OTIHMCaHUS U
UCCIICIOBAHMSI C
MOMOIIBIO (DYHKIIUN
peaTbHBIX
3aBHCHUMOCTEH,
MIPEJICTABIICHUS UX
rpapuyuecKy;
UHTEPIpETAINN
rpauKOB peaIbHBIX
MIPOIIECCOB.

HCII0JIb30BATh
puoOpeTeHHbIe
3HAHUA U YMEHUS B
MPaKTUYECKOU
NESITEIbHOCTH U
MIOBCEIHEBHOM KU3HU
JUIS IPaKTUYECKUX
pacy€ToB 1o
dbopmynam, BKIIIOUAst
bopmysl,
coJieprKalue
TPUTOHOMETPUUECKHE
(GYHKIMH, UCTIONIB3YS
IIpU HEOOXOIUMOCTH
CIPaBOYHbIE
MaTepuaisl U
IpoCTeNIne
BBIYHCIIUTEIbHBIE
YCTpOMCTBA, 1151
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34

®yHKIMU y = tg X,

byHKIMK y = g X,

Ymems cTpouth

BBIITOJIHCHUSA U

y=ctgx, wux y=Ctgx, nx rpapuky 4ETKO BBITIONHATD

CBOICTBaA H CBOICTBa H (yHKIMH y=CtgX, TpeOOBaHUs )

rpad K. rpaduKH M03HABATENIbHOM
3a/1auu.
BriBoauts
CIIEJICTBUS U3
MMEIOIIUXCS B
YCIIOBUU 334
JAaHHBIX;
yCTaHaBIUBATh
PUYUHHO-
CJIEICTBEHHBIE
CBSI3H.

35 Konumponvnasn

paoomaNed no

meme: «Ceolicmea

u cpagpuxu

mpuzonomempuue

CKUx pynxuyuity

36 Ananu3
KOHTPOJIBHOU
paboThI

OIIMCAHUS U
HCCIIEIOBAHUS C
MTOMOIIBIO () YHKIIHHA
pealbHBIX
3aBHCHMOCTEH,
MIPEJICTABICHUS UX
rpaduvecku;
HHTEPIPETAINH
rpaduKOB peabHBIX
MIPOIIECCOB.

YMEHHUE
KOHTPOJIHPOBATH
MPOLIECC U PE3YNbTAT
yaeOHOMH
MaTeMaTH4YeCKOn
JIeATEILHOCTH

Texnonozuu: 310poBbecOepexeHust, MU HepeHITUPOBAHHOTO MOIX0/1a B 00yUYE€HUH, TTOATATHOTO (POPMUPOBAHHUS YMCTBEHHOTO JIEHCTBUSI, KOMMYHHUKAITMOHHBIC

TCXHOJIOT'MH

I'maBa 3. Tpuronomerpuyeckue ypapHenus 17 yacos

28



37

ApKKOCHHYC U
pelieHue
YpaBHEHUSA

cosa=t

38

ApPKKOCHHYC U
pelieHue
ypaBHEHUS

cosa=t

39

ApKCHUHYC U
peleHue
ypaBHEHUS

sina=t

-popMupoBaHue
MPEJCTaBICHUN O
pelieHnun
TPUTOHOMETPHYIEC
KUX YpaBHCHUH HA
YHUCIIOBOM
OKPY>KHOCTH, 00
apKKOCHHYCE,
apKCHUHYCE,
apKTaHTeHCE U
apKKOTaHTeHCeE.

APKKOCUHYC U
pelieHue
YpaBHEHUS

cosa=t

Ymems pemats
ypaBHEHUS

cosa =t

OOMeHHuBaThLCI
MHEHUSIMH,
IIOHUMATh ITO3HUIIHAIO
napTHépa, B TOM
YUCJIE U OTIMYHYIO
OT CBOECH; 3a7aBaTh
BOIIPOCHI, CIIYIIATh U
OTBEYaTh HA
BOIIPOCHI IPYTHX,
(dhopMynupoBaTh
COOCTBEHHBIE
MBICJIH,
BBICKA3bIBAaTh U
00OCHOBBIBATH CBOIO
TOUKY 3pEHHUSI.

[TnanupoBats (B
COTPYJTHUYECTBE C

Ucnonb3oBars
puoOpeTEHHBIE
3HAHUSA W YMEHHUS B
MPaKTUYECKOU
NEeSATETbHOCTH "

MTOBCEJTHEBHOM KU3HU
Uil TIOCTPOEHHUS U
HCCIIEA0BaHUS
MPOCTEUIINX
MaTeMaTUYECKUX
MOJIETEN.

dbopMupoBaHUe
KOMMYHHUKATHBHON
KOMIIETEHTHOCTH B
0OLIIEHNH U
COTPYJTHUYECTBE CO
CBEPCTHHUKAMH,

29



40

ApKCUHYC U
pelieHue
YpaBHEHUSA

sina=t

41 ApKTaHT€HC U
pelieHue
ypaBHeHus tga =t

42 ApKTaHT€HC U

pelieHne
ypaBHeHusA tga =t

ApKCUHYC U
pelieHue
YpaBHEHUS

sina=t

Ymems pemats
ypaBHEHUS

sina=t

YUUTEIEM U
OJHOKJIACCHUKAMH
AN
CaMOCTOSTEIILHO)
HEOOXOAUMBIC
JIefCTBHS,
orieparum,
JIENUCTBOBATE 10
IJIaHy;
CaMOCTOATENLHO
TUTAHUPOBATH
HE0OXOaUMBIE
JIeHCTBHS,
OTICpaIIHH.

AHanu3upoBarhb
yCIIOBUS U
TpeOOBaHMS 3aa4H;
MPOBOANTDH aHATH3
CHoco00B pelIeHus
3aJjauu C TOYKU
3peHHs UX
panroHanu3au 1
HKOHOMHUYHOCTH.

OOMeHHuBaThCA
MHEHHSIMH,
NOHUMATBE TTO3HIIHAIO
NapTHEpPA, B TOM
YUCJIE U OTIUYHYIO
OT CBOEM; 3a7aBaTh
BOIIPOCHI, CIIYIIaTh U
OoTBeYaTh Ha

CTapIINMH U
MJIaIIIUMHU B
00pa3oBaTeNLHOM,
00ILIIECTBEHHO
MOJIE3HOM, Yy4eOHO-
HCCIIeIOBATENbCKOMH,
TBOPYECKOHN U APYTHUX
BUJIAX JESATEIbHOCTH

YMEHHE SCHO, TOYHO,
IPaMOTHO U3JIaraTh
CBOM MBICIIU B YCTHOHN
Y IIICBMEHHOU pPeYH,
IIOHMMATbh CMBICI
IIOCTaBJICHHOM 3aJa4H,
BBICTPanuBaTh
aprymMeHTaluto,
IIPUBOJUTH IIPUMEPBI
U KOHTPIIPUMEPHI

KPUTUYHOCTh
MBIIIJICHUSA, YMCHUEC
pacrno3HaBarth
JIOTUYECKH
HEKOPPEKTHBIE
BBICKa3bIBaHUA,
OTJINYATh TMIIOTE3Y OT
¢akra
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43

APKKOTaHTE€HC 1
pelieHue
YpaBHEHUSA

ctga=t

ApKTaHreHc u
pelieHue
ypaBHeHusA tg a =1t

Ymems pemats
ypaBHEHUS

tga=t

BOMPOCHI JPYTHUX,
dhopmynupoBaTh
COOCTBEHHBIC
MBICIIH,
BBICKa3bIBaTh U
00OCHOBBIBATh CBOIO

YMCHHE
KOHTPOJIMPOBATH
nporecc U pe3yibTar
yaeOHOMI
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44

APKKOTaHTE€HC 1
pelieHue
ypaBHEHUSA

ctga=t

44

Tpuronomerpuuec
KM€ YpaBHEHUS

-OBJIaJICHUE

APKKOTaHTE€HC 1
pelieHue
YpaBHEHUSA

ctga=t

Ymems pemats
ypaBHEHUS

ctga=t

TOYKY 3PECHHUSL.

[Inanuposats (B
COTPYAHHYECTBE C
YUUTEJIEM U
OJHOK/IACCHUKAMH
WIIH
CaMOCTOSTEIILHO)
HEOOXOIUMBbIC
JIefCTBHS,
oTIepallvH,
JeNCcTBOBATH I10
TIaHy;
CaMOCTOSTENLHO
IJIAaHUPOBATH
HE00XOaUMBIE
JIeNCTBHS,
OTICpAIIHH.

AHanu3upoBarhb
yCIIOBHS U
TpeOOBaHUS 3aa4H;
MPOBOANTDH aHATH3
CHoco00B pelIeHus
3aJauu C TOYKU
3peHHs UX
panroHaNTu3aue 1
YKOHOMHUYHOCTH.

[Ipocreiimue
TPUTOHOMETPUYEC

Ymems pemats
MPOCTEUIINE

OOMEHMBATHCS
MHEHHSIMH,
MOHUMATD TO3ULIMIO

MaTeMaTUYECKOMN
IEeATEILHOCTH

dhopmupoBaHue
KOMMYHUKaTUBHOU
KOMIIETEHTHOCTH B
OOIICHUH U
COTPYJHHYECTBE CO
CBEPCTHUKAMH,
CTapUINMH U
MJTQJIITAMH B
00pa3oBaTenbHOM,
OOIIIECTBEHHO
MOJIE3HOH, y4eOHO-
HCCIICI0BATEIbCKOM,
TBOPUYECKOM U IPYTHX
BUJIAX JICATEIILHOCTH

YMEHHE SCHO, TOUHO,
IPaMOTHO U3JIaraTh
CBOM MBICIIU B YCTHOHN
Y IICBMEHHOU peyH,
ITOHMMATbh CMBICI
IIOCTaBJICHHOM 3aJ]a4H,
BBICTPanuBaTh
apryMeHTaIuIo,
IIPUBOJUTH IIPUMEPBI
1 KOHTPIIPUMEPHI

KPUTHYHOCTH
MBIIJICHUS, YMCHHUC
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45 Tpuronomerpuuec
KU YpaBHEHUS

46 Tpuronomerpuuec
KHE ypaBHEHUS

47 Tpuronomerpuuec
KHE ypaBHEHUS

48 Tpuronomerpuuec
KHE ypaBHEHUS

49 Tpuronomerpuuec
KHE ypaBHEHUS

50 Tpuronomerpuuec

KHC YPaBHCHUA

yMEHUEM
peleHus
TPUTOHOMETPHUYEC
KUX YpaBHEHUU
METOJIOM
BBEJICHHUE HOBOM
IIEPEMEHHOM,
pa3oXKeHus Ha
MHOKHUTEIH.
-opMupoBaHue
YMEHUN DPEIICHUS
OJIHOPOJHBIX
TPUTOHOMETPHUYEC
KHX YpaBHEHUI.
-pacuupuTh U
00001IUTH
CBEJICHHUS O BUJAX
TPUTOHOMETPHUEC

KM€ ypaBHEHUS

TPUTOHOMETpHYE
CKH€ ypaBHEHUS

napTHépa, B TOM
YUCJIC U OTIUYHYIO
OT CBOEH; 3a7aBaTh
BOIIPOCHI, CIIYIIaTh U
OTBEYaTh HA
BOIIPOCHI IPYTHX,
(dhopMynupoBaTh
COOCTBEHHEIE
MBICIIH,
BBICKA3bIBaTh U
00OCHOBBIBAThH CBOIO
TOUKY 3pEHHUSI.

[TnanupoBats (B
COTPYJTHUYECTBE C
YUUTEIIEM U
OJTHOKJIACCHUKAMU
WIN

pacmo3HaBaTh
JIOTHYECKU
HEKOPPEKTHBIC
BBICKa3bIBaHUS,
OTINYATh THIIOTE3Y OT
¢dakTa

YMEHHE
KOHTPOJIMPOBATH
MpOLECC U PE3yIbTaT
yueOHO
MaTeMaTHICCKOM
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51

Tpuronomerpuyec
KH€ ypaBHEHUS

KUX ypaBHCHUU

CaMOCTOSTEIIBHO)
HE00XOUMBIE
JIeiCTBUS,
OTICpAIINH,
JICHCTBOBATH MO
TIaHy;
CaMOCTOSTEIILHO
IJIAHUPOBATH
HEOOXOIUMBbIC
JIefCTBHS,
OTIepalllH.

AHaIM3upoBaTh
YCIOBUS U
TpeOOBaHUS 3aa4H;
IIPOBOJIMTH aHATH3
CIOCO0O0B PEIICHUS
3aJ1a49¥ ¢ TOUYKH
3peHUs UX
parroHaIu3aul 1
SKOHOMHYHOCTH.

52

Konmponvnasn
paoboma Ne5 no
meme: «Pewenue
mpuzonomempuue
CKUX YpPaeHeHUil)

53

AHanu3
KOHTPOJIBHOU
paboTsl

ACATCIIbHOCTH

yMeHue
KOHTPOJIUPOBATh

NpOIIECC M Pe3yJbTaT

yueOHO
MaTeEMATHYECKOM
NEeATEIILHOCTH

Texnonocuu: SIlOpOBBCC6Cpe)KCHI/IH, JIMYHOCTHO-OPUCHTUPOBAHHOT'O 06y‘-ICHI/ISI, Ppa3BHUBarOUICTO o6yquI/151, neaaroruka COTpyann4eCcTsa, KOMMYHHUKAIIMOHHBIC

TCXHOJIOTNH
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I'nasa 4. [IpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpaskeHuid 17 yacoB

54

CuHyC CyMMBI U
pa3HOCTH
apryMeHTOB

55

Kocunyc cymmsl n
pasHoCTH
apryMeHTOB

56

CuHyc U1 KOCuUHYC
CYMMBI U pa3HOCTH
apryMeHTOB

-(opmupoBanue
MIpEJCTaBICHUN O
dbopmynax
CUHYCa, KOCHHYCA,
TaHTEHCA CyMMBI
U Pa3HOCTHU
apryMeHTa,
bopMyIBI
JIBOMHOTO
apryMeHTa,
(bopMyiibl
MOJIOBUHHOTO
yriaa, popmysl
MOHIKEHUS
CTETICHH.
-OBJIa/ICHUE
YMCHHEM
MPUMEHEHHE ITHX
dbopmyI, a TaKxKe

CuHyC CyMMBI U Ymems
pazHoCTH MIPUMEHSATH
apryMEeHTOB dbopMyIibl Ipu
peIIeHrn
3alaHuI
Kocunyc cymmbl u | Ymems
pazHOCTH MIPUMEHSATD
apryMEHTOB bopmyIbl IpU
peIIeHnn
3aJlaHuN
Cunyc u kocunyc | Yuemo
CYMMBI U Pa3HOCTU | IPUMEHSATH
apryMEHTOB dbopMyIbl Ipu
pelieHnn
3alaHui

[IpencraBnsate
KOHKPETHOE
coJiepKaHue
coo0Imars €ro B
NHUCHMEHHOM u
ycTHOM (hopme;

YMers (v
pa3BUBaThH
CIIOCOOHOCTB) c

MIOMOIIIBIO BOIIPOCOB
TOOBIBATH

HEJIOCTAIOILYIO
uHdopMaIuto.

CraBuTh yueOHyI0
3a7a4y Ha OCHOBE

Ucnonb3oBars
puoOpeTEHHBIE
3HAHUS U YMCHUS B
MPaKTUYECKOU

TSI TeIbHOCTH U
MTOBCEIHEBHOM JKU3HU
JUTSL TPAKTUIECKUX
pacy€ToB Mo
dbopMyIiaM, BKITFOUYast
bopMyIbI,
coJieprKalue
TPUTOHOMETPUYECKHE
(byHKINHU, HCTIONB3YS
Py HEOOXOIUMOCTH
CIIPaBOYHBIE
MaTepuaibl U
IIpOCTENIINE
BBIYHCTUTENbHBIC
YCTPOMCTBA, s
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57

TaHreHc cymmsl 1
pa3HOCTH
apryMeHTOB

58

TaHreHc cyMMsl 1
Pa3HOCTH
apryMeHTOB

59

DopMybl
JIBOMHOTO
aprymeHrTa

bopmyIbl

npeoOpa3oBaHus

CYMMBI

TPUTOHOMETPHUYIEC

KuX QyHKIUH B

IIPOU3BCACHUC U

bopmybl

npeoOpa3oBaHus

MIPOU3BEIACHUS

TPUTOHOMETPHUYIEC

KuX QYHKIUH B
CyMMY.
-pacpuTh U
00001IUTH
CBEJICHUS O

npeoOpazoBaHuU
TPUTOHOMETPHUYEC
KHUX BBIPAKCHUSX,

IIPUMEHSA
pasiIuyHbIe

(bopMyIIBL.

Tanrenc cymmsl 1 | Ymems COOTHECEHHS TOTO,
pa3HOCTH MPUMEHSITh YTO YK€ U3BECTHO,
apryMeHTOB bopMyITBI IPU YCBOEHO, U TOTO, YTO
peleHnu el HEU3BECTHO;
3alaHui
CamMocTosATeIbHO
(bopmynHupoBaTh
M03HABATEJIbHYIO
LIE€Tb U CTPOUTH
JICUCTBUA B
COOTBETCTBUH C HEH.
[IpoBonuTh ananus
CIOCO0O0B PEIICHHS
3azad.
Tanresnc cymmsl 1 | Ymems TIpencTassTh
pa3HOCTH MPUMEHSITh KOHKDETHOE
apryMEeHTOB dbopMyIbl IpU comepKarme -
pemeHP{H coo0mars €ero B
3afiaHiH IIUCbMEHHOU u
DopMyiibL Ymemo yCTHOH (opwme;
JIBOMHOT'O MPUMEHSATH VMeTh (iu
aprymMeHra (bopMyIibl IpU pa3BUBATH
PEIICHITH CIIOCOGHOCTB) c
3a/TaHAI

MOMOIIBIO BOIPOCOB

MOCTPOEHUS U
HCCIIEA0BaHUS
MPOCTEUILINX
MaTeMaTUYeCKUX
MOJENEN.

Ucnonb3oBars
puoOpeTEHHBIE
3HAHUS U YMCHUS B
MPaKTUYECKOU
NEeSTeTbHOCTH U
MOBCEIHEBHOM JKU3HU
JUTSI IPAKTUYECKUX
pacy€ToB Mo
dbopMyIiaM, BKITFOUYas
bopMyIbI,
coJieprKalue
TPUTOHOMETPHYECKHE
(byHKINHU, HCTIONB3YS
pH HEOOXOIUMOCTH
CIIPaBOYHBIE
MaTepuaibl U
IIpOCTENIINE
BBIYHCIUTENbHBIC
YCTPOMCTBA, s
MIOCTPOEHUS U
HCCIIETOBaHMS
MIPOCTEUIIINX
MaTeMaTUYeCKUX
MOJICIIECH.
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60

Dopmyiibl
JIBOMHOTO
aprymeHTa

61

Dopmysl
JIBOMHOTO
aprymeHra

62

[IpeobpazoBanue
CYMMBI
TPUTOHOMETPHUYEC
KuX (pyHKIMI B
MIPOU3BEICHNE

DopmyJibl Ymems 0OBIBAaThH
JIBOITHOTO MPUMEHSITh HEJIO0CTAIONIYIO
aprymeHra dbopmybl mpu H(OPMAILIHIO.
peleHnH
sanaHuit CrtaBuTh yueOHYIO
3a/1a4y Ha OCHOBE
DopMyiIbl Ymemo COOTHECEHHS TOTO,
JTBOMHOTO MPUMCHSITh YTO YK€ U3BECTHO,
aprymeHTa bopMyITBI IPU YCBOEHO, M TOTO, YTO
pelieHun emé HeU3BECTHO;
3aJlaHuN
CamMocTosATENBHO
(dbopmynHpoBaTh
MI03HABATEIBHYIO
1eJb U CTPOUTH
JNIEUCTBUS B
COOTBETCTBUH C HEH.
[IpoBoauTh aHamu3
CIoCcO00B pelIeHus
3amad.
[TpeoOpa3oBanue Ymemo TIpeicTaBIsTh
CYMMBI MPUMEHSITh KOHKPETHOE
TpUroHOMEeTpHuec | (hOpMyIbI pU conepKane
KuX (pyHKIUH B pemeHnmn coofmars ero B
MIPOM3BEICHUE 3a7aHAN

OUCHMEHHOU

Ucnonb3oBars
puoOpeTEHHBIE
3HAHUS U YMCHUS B
MPaKTUYECKOU
JIeATETbHOCTH U
MOBCEIHEBHOM JKHU3HU
JUTSI TIPAKTUIECKUX
pacy€ToB Mo
dbopMynaMm, BKITIOYast
hopmyIbI,
coJieprKalue
TPUTOHOMETPUYECKHE
(byHKINHU, HCTIONB3YS
Py HEOOXOIMMOCTH
CIIPaBOYHbBIC
MaTepuaibl U
IIpOCTENIINE
BBIYHCIIUTENbHBIC
YCTPOMCTBA, s
MIOCTPOEHUS U
HCCIIETOBaHMS
MIPOCTEUIINX
MaTeMaTUYeCKUX
MOJICJICH.
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63

[IpeoOpazoBanue
CYMMBI
TPUTOHOMETPHYEC
KUX QYHKIIMH B
POU3BEACHUE

64

[IpeobpazoBanue
CYMMBI
TPUTOHOMETPHYEC
KuX QyHKIUI B
NIPOM3BEICHUE

65

[IpeobpazoBanue
CYMMBI
TPUTOHOMETPHYEC
KuX QyHKIUI B
MIPOU3BE/ICHUE

66

[Ipeo6paszoBanue
CYMMBI
TPUTOHOMETPHUUEC
KuX (pyHKIMI B
IIPOU3BEICHNE

yCTHOU hopme;

YMeTb (v
pa3BUBaThH
CIOCOOHOCTH) c

IIOMOIIbIO BOIPOCOB
JI0OBIBAThH
HEI0CTAIONTYIO
uH(pOPMAILIHIO.

CraBuTh yueOHYyIO
3a71a4y Ha OCHOBE
COOTHECEHHUSI TOTO,
9TO YK€ U3BECTHO,
YCBOGHO, ¥ TOTO, YTO
emé HEM3BECTHO;

CaMOCTOSTEIILHO
(bopMynMpoBaTh
MO3HABATEIbHYIO
1eNb U CTPOUTH
JIENCTBUS B
COOTBETCTBHUH C HEH.

[IpoBoauTh aHamu3
CIOCO0O0B PEIICHUS
3a1ad.

Hcnons3oBath
npuoOpeTEHHbIC
3HaHUS U YMEHHUS B
[IPaKTUYECKON
JIeATEIbHOCTH U
[MOBCEHEBHOW KU3HU
JUISL TPAKTUYECKHUX
pac4€ToB 1o
dbopMynaMm, BKITtOUas
bopmybl,
coJiepKalime
TPUTOHOMETPUUECKHE
(GYHKINH, UCTIONB3YS
IIpU HEOOXOIUMOCTH
CIIPaBOYHbIE
MaTepuaibl U
MPOCTEUIIINE
BBIUHCIIUTENbHBIE
YCTPOMCTBA, s
MIOCTPOCHUS U
UCCIIEIOBaHMS
MPOCTEUIINX
MaTeMaTUYeCKUX
MOJICIIEN.

38



67

Konmponvnasn
paboma

Ne6  no meme:
«Ilpeoopaszosanue
mpuzonomempuue
CKUx
GLIPAICEHUIL)

68

AHanu3
KOHTPOJIBHOU
paboTsl

69

[IpeobpazoBanue
MIPOU3BEICHUS
TPUTOHOMETPHYEC
KuX QyHKIUI B
CyMMy

[IpeoOpazoBanue
MIPOU3BEICHUS
TPUTOHOMETPHUEC
KuX QyHKIUHI B
CyMMy

Ymemo
MPUMCHSITh
dbopMyIbl Ipu
pEIICHUN
3aJlaHuN

[IpencraBnsaTe
KOHKPETHOE
coJiepKaHue
coo0ImaTh  €ro
MHUCHMEHHOM
ycTHOM (opme;

yMEHHUE
KOHTPOJIUPOBATh
MpoIeCC U PE3yJIbTaT
yaeOHO
MaTeMaTH4YeCKOMI
JICSITCILHOCTHU

Ucnonp3oBarh
IPUOOpPETEHHBIE
3HaHUS U YMEHHUS B
MPAKTUYECKOM
NEeSATENbHOCTH U
MMOBCEIHEBHOW KU3HU
JUTSL IPAKTUYECKUX
pacd€ToB Mo
dbopMynaMm, BKITtOUYas
bopmybl,
coJiepKaline
TPUTOHOMETPUUECKHUE
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70

[IpeoOpazoBanue
IPOM3BEACHUS
TPUTOHOMETPHYEC
KUX QYHKIIMH B
CyMMy

[IpeoOpazoBanue
IPOU3BEACHUS
TPUTOHOMETPHUEC
KuX QyHKIUH B
CyMMy

YMeTb (v
pa3BUBaThH
CIIOCOOHOCTB) c
MTOMOIIBIO0 BOIIPOCOB
NOOBIBATH
HE/IOCTAIOLIYIO
uHdopmaruto.

CraBuTh yueOHyIO
3aj1a4y Ha OCHOBE
COOTHECEHHUSI TOTO,
4TO YK€ H3BECTHO,
YCBOEGHO, U TOTO, YTO
eié HeN3BECTHO,

CamMocTosATeIbHO
(dhopMynupoBathb
MO3HABATEIbHYIO
1IeJTh U CTPOUTH
JIEUCTBUA B
COOTBETCTBHUU C HEW.

[IpoBonuTh ananus
CIOCO0O0B PEIICHUS
3ajad.

(byHKINHU, UCTIONB3YS
IIpU HEOOXOIMMOCTH
CIIPaBOYHbIE
Marepuaibl U
IIPOCTEUILINE
BBIYMCIIUTEIIbHBIE
YCTPOMCTBA, s
MIOCTPOEHUS U

U CCIIEIOBaHMS
MPOCTEUIINX
MaTeMaTHYECKHUX
MOJEeJIEH.

Texnonozuu: 310poBbecOepekenus, TudPpepeHnpOBaHHOTO MOIX0A4a, MOITATHOTO POPMUPOBAHUSI YMCTBEHHBIX JEHCTBHIA, KOMMYHUKAIIHOHHBIE TEXHOJIOTHH

I'maBa S.IIpousBognas 28 yacos
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71

YucnoBble
IIOCJIEOBATEIBHOC
TH

72

YucioBele
OCJIeJ0BATEIILHOC
TH

73

CymmMma
OeCKOHEUHOI
reOMETPHYCCKOM
IIPOrPeCcCUu

-(opmupoBanue
YMEHHI
PUMCHCHUS
MpaBUII
BBIUMCIICHHS
MIPOU3BOIHBIX U
BBIBOZA (hopMyT
MIPOU3BOTHBIX
DJIEMEHTAPHBIX
GyHKIMHA
-(opmupoBanue
MIPEJICTABICHHUS O
MOHSATHH TIpe/esia
YUCIIOBOM
MIOCJIEIOBATEIHHO
CTH U (PYHKLIHUU.
-OBJIaJICHHE
YMEHHEM

YuciaoBbie Ymems 3anaBath

MOCJIEIOBATEILHOC | YHCIIOBYIO

™ IOCJICIOBATEIIbH
OCTb

IIpenen yncnosour | Ymemso

IOCIICIOBATEIIFHOC | HAXOUTh

TH npejaen
YHCIO0BOM
MOCJIENOBATENIbH
OCTH

Cymma Ymemo

OECKOHEUHOM BBIIOJIHATH

Ir€OMETPUUYECKON 3aJaHMA [1I0 TEME

MIPOTPECCUH cyMma

OOmeHuBaThCS
MHEHUSIMU,
MMOHUMATH MTO3UITUIO
MapTHEPA, B TOM
YHCIIC U OTIHUYHYIO
OT CBOEH;

3aaBaTh BOIPOCHI,
CIIyIIaTh U OTBEYaTh
Ha BOTPOCHI APYTHUX,
dhopmynupoBaTh
COOCTBEHHBIE
MBICJIH,
BBICKA3bIBATh U
000CHOBBIBaTh CBOIO
TOYKY 3PCHHUSL.

[1nanupoBats (B
COTPY/AHUYECTBE C

Ucnonb3oBars
puoOpeTEHHBIE
3HAHUS U YMCHUS B
MPaKTUYECKOU

TSI TeIbHOCTH U
MOBCEIHEBHOM JKU3HU
JUTSL PEIeHUs
reOMETPUUYECKUX,
(bu3HUYECKUX,
HSKOHOMUYECKUX U
JOPYTUX TPUKIIATHBIX
3a/1a4, B TOM YHUCJIe
3aJ1a4 Ha HauOoJIbIlIEe
Y HaMEHbIIee
3HAYCHUS C
MPUMEHEHHEM
amnmapara
MaTEeMaTHYECKOTO
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74 CymmMma
OeCKOHEYHOU
reOMETPUYECKOMN
porpeccuu

75 [Ipenen pynkuuu

76 ITpenen pynkunn

77 Onpenenenue
MIPOU3BOAHOMN

HCCIICIOBAHUS
byHKIHMH, C
ITOMOIIBIO
MIPOU3BOAHOM,
COCTaBIIATh
ypaBHEHUS
KacaTelIbHOM K
rpaduky
dyHkiuy,

- IPUMEHEHHNE
MPOU3BOAHOM IS
UCCJIEI0BAHMS
byHKUIMA HA
MOHOTOHHOCTb U
KCTPEMYMBI, -

OecKOHEeYHOU
reOMETPUUYECKOMN
MpOrpeccuu

YUUTEIEM U
OJHOKJIACCHUKAMH
AN
CaMOCTOSTEIILHO)
HEOOXOAUMBIC
JIefCTBHS,
orieparum,
JIENUCTBOBATE 10
IJIaHy;
CaMOCTOSTEIBHO
TUTAHUPOBATH
HE0OXOaUMBIE
JIeHCTBHS,
OTICpaIIHH.

AHanu3upoBaTh

yCIOBUS u
TpeOoBaHUs 3a/1a4H;
[IpoBomute anamus
CIOCOOOB  pelIeHus
3aayl ¢ TOYKH
3peHus ux
palyoHaIu3alul U
9KOHOMHMYHOCTH.

[TonsTue npenena
byHKIMHA HA
OCCKOHEUHOCTH,
npezena QyHKIUN
B TOYKE.

Ymemo
HaXOIUTh
Mpeaebl.

Ornpenenenue
MIPOU3BOAHOMN

Ymemo
HaXOIUTh

OOMmeHMBaThCA
MHCHHSIMH,
MOHUMATE MO3ULINIO
napTHépa, B TOM
YUCJIE U OTIUYHYIO
OT CBOEI;

3agaBaTh BOIPOCHI,
CIIylIaTh U OTBEYATh
Ha BOIPOCHI APYTHX,

aHajm3a.

dhopmupoBaHue
KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B
OOIICHUH U
COTPYJHHYECTBE CO
CBEPCTHUKAMH,
CTapUIMMH U
MJTQJIITAMH B
00pa3oBaTeNnbHOM,
OOIIIECTBEHHO
MOJIE3HOH, y4eOHO-
HCCIICI0OBATEIbCKOM,
TBOPUYECKOM U IPYTHX
BUJIAX JICATEIILHOCTH

YMEHHE SCHO, TOUHO,
IPaMOTHO U3JIaraTh
CBOM MBICIIU B YCTHOHN
Y IICBMEHHOU peyH,
ITOHMMATbh CMBICI
IIOCTaBJICHHOM 3aJja4H,
BBICTpanuBaTh
apryMeHTaIuIo,
IIPUBOJUTH IPUMEPBI
1 KOHTPIIPUMEPHI

Hcnons3oBath
npuoOpeTEHHbIE
3HaHUS U YMEHUS B
[IPaKTUYECKOU
NesITeIbHOCTH U
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MIPOU3BOJIHYIO 110
ANrOpUTMY

78 Omnpenenenne
MPOU3BOIHOMN
79 Brraucnenue
MTPOM3BOTHBIX
80 Brmaucnenue
MTPOU3BOTHBIX
81 Brrmancinenue
MTPOM3BOTHBIX
82 Brmaucnenue
MTPOM3BOTHBIX

Brruncnenue
MTPOM3BOTHBIX

Ymems pemats
3aJa4uM Ha
MIPUMEHCHUE
dbopmyn
muddepeHIpoB
aHusl.

(dhopMynupoBaTh
COOCTBEHHEIE
MEICIIH,
BBICKA3bIBATh U
000CHOBBIBATH CBOIO
TOYKY 3PCHHUSL.

[TnanupoBats (B
COTPYAHHYECTBE C
YUHUTEIIEM U
OJHOKJIACCHUKAMH
J5R10%
CaMOCTOSITENILHO)
HE00XOaUMBIE
JIeHCTBHS,
OTICpAIINH,
JIENICTBOBATH 110
IUIaHYy;
CaMOCTOSTEIIEHO
IUTAHUPOBATH
HEOOXOIMMEIE
JIENCTBUS,
OTIepaIllH.

AHanu3upoBarhb
yCIIOBHUS u
TpeOOBaHUS 3aaUH;
IIpoBonuTh aHamu3
CIOCOO0OB  pelIeHus
3aJayd  C  TOYKHU

3peHus 150.4
palMOHAIM3ALMU U
SKOHOMUYHOCTH.

[MOBCEHEBHOW KU3HU
VIS pelleHus
T€OMETPHUYECKUX,
(hUBUYECKUX,
SKOHOMHYECKUX H
JOPYTUX TPUKIIATHBIX
3aJ1a4, B TOM YHUCJIC
3aJ1a4 Ha HauoOoJIbIlIee
Y HaMCHbIIIEe
3HAYEHUS C
MIPUMCHCHHEM
amnmapara
MaTEMaTHYECKOTO
aHanus3a.

YMEHHE SCHO, TOUHO,
IPaMOTHO U3JIaraTh
CBOM MBICJIU B YCTHOHN
Y IIICBMEHHOU peyH,
ITOHMMATbh CMBICII
IIOCTaBJICHHOM 3aJ]a4H,
BBICTpanBaTh
aprymMeHTaluIo,
IIPUBOJUTH IIPUMEPBI
1 KOHTPIIPUMEPHI
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83

Konmponvnasn
pabomaNe7 no
meme:
«Onpeoenenue
npou3600HOIl U ee
evluucieHuey

84

AHanu3
KOHTPOJIbHOU
paboThI

85

YpaBHeHue
KacaTeJabHOH K

rpaduKy QyHKIIH

86

YpaBHeHue
KacaTeJIbHOU K

rpaduky QyHKIUU

87

IIpumeHeHue
MPOU3BOIHOMN IJIst
HCCIIEA0BaHUA
byHKIMI Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

88

IIpumeHeHue
MPOU3BOIHOMN IJIst
HCCIEN0BaHUSA
byHKIMA HA
MOHOTOHHOCTb U
SKCTPEMYMBI

YpaBHeHue Ymemw pematp
KacaTelbHOH K 3a/laHus Ha
rpaduKy QYHKIMH | COCTABJICHUE
ypaBHEHUS
KacaTeJIbHOM K
rpaguxy
GyHKIIH.
IIpumeHeHue Ymemnw
MPOU3BOAHOM IS UCCIIeI0BATh
HCCIIe/0BAHN byHKIMIO Ha
(ymictumii Ha MOHOTOHHOCTb U
MOHOTOHHOCTb U
SKCTPEMYMBI OTBICKaHUE
TOYEK
AKCTpEMYyMa.

OOMeHUBATHCS
MHEHHUSIMH,
MOHUMATh TTO3UIINIO
MapTHEPA, B TOM
YHCIIC U OTIMIHYIO
OT CBOEH;

3amaBaTh BONPOCHI,
CJIyIIaTh U OTBEYATh
Ha BOIIPOCHI IPYTHX,
dbopmynupoBaTh
cOOCTBEHHBIC
MBICJIH,
BBICKA3bIBaTh U
000CHOBBIBATH CBOIO
TOUKY 3pEHHUSI.

[Inanuposats (B
COTPYJIHUYECTBE C
YUUTENEM U
OJTHOKJIACCHUKAMU
WIH
CaMOCTOSITENILHO)

YMEHHE
KOHTPOJIMPOBATH
MpOLECC U PE3YIbTAT
yaeOHOMI
MaTeMaTHYECKOM
JIeSITETLHOCTH

Ucnonp3oBars
puoOpeTEHHBIE
3HaHUS U YMEHHUS B
MPaKTUYECKOU
NEeSITeTbHOCTH U
MMOBCETHEBHOW KU3HU
JUTSI perieHust
F€OMETPUYECKHUX,
(U3UYECKUX,
SKOHOMUYECKUX U
JPYTUX TPUKIIATHBIX
3a/1a4, B TOM YUCIIE
3a/1a4 Ha HauOOoJbIIIee
1 HauMEHbIIIee
3HAYCHHUSI C
MIPUMEHEHUEM
ammapara
MaTeMaTH4eCKOro
aHaIM3a.
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89

[Toctpoenue
rpadgukoB
byHKIUH

90

[Toctpoenue
rpaduKoB
byHKIUH

91

[Toctpoenue
rpauKoB
byHKIUH

92

[Toctpoenue
rpapuKoB
byHKIUH

93

Konmponvnasn
paooma Ne§8  no
meme:
«lIpumenenue
npou3800HOIl K
uccned06anuro

dyuxyuiy

[Toctpoenue
rpadukoB
byHKIUI

Ymems cTpouth
rpaduku
byHKIUH

HEOOXOIUMBIC
JIefCTBHS,
oTepaluH,
JIECTBOBATE 10
IJIaHy;
CaMOCTOSTEIBHO
IJTAHUPOBATH
HEO0OXOaUMBIE
JIeiCTBUS,
OTICpaIIHH.

AHanM3upoBaTh

yCIOBUS u
TpeOOBaHUS 3a7a4u;
[IpoBomute anamus
CHoco00B  perieHUs
3aa4yd  C  TOYKHU
3pEeHUs ux
palyoHanu3aluu U
9KOHOMMYHOCTH.

94

AHanu3
KOHTPOJIBHOU
paboThI

dhopmupoBaHue
KOMMYHUKaTUBHOU
KOMIIETEHTHOCTH B
OOIICHUH U
COTPYJHHYECTBE CO
CBEPCTHUKAMH,
CTapUIMMH U
MJIQIITAMH B
o0pa3oBaTenbHOM,
OOIIIECTBEHHO
MOJIE3HOH, y4eOHO-
HCCIICI0OBATEIbCKOM,
TBOPUYECKOH U IPYTUX
BUJIAX JICATEIILHOCTH

YMEHHE SCHO, TOUHO,
IPaMOTHO U3JIaraTh
CBOM MBICIIU B YCTHOHN
Y IICBMEHHOU peyH,
ITOHMMATbh CMBICI
IIOCTaBJICHHOM 3aJ]a4H,
BBICTpanuBaTh
aprymMeHTaluIo,
IIPUBOJUTH IIPUMEPBI
1 KOHTPIIPUMEPHI

YMEHHE
KOHTPOJIUPOBATh
MpOLECC U Pe3yibTaT
y4ueOHoi
MaTeMaTHUEeCKON
JeSITEILHOCTH
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95

[Ipumenenue
MPOU3BOIHOMN IS
HaXO0KJICHUS
HAnOOIBIINX U
HaMMEHBIINX
3HAUCHUI BEITUUNH

96

IIpumeHeHue
MPOU3BOIHOM JJISt
HaxO0XJICHUs
HauOOJIBIIINX U
HaWMEHbIINUX
3HAYE€HUI BEIMYHUH

97

[Ipumenenne
MPOU3BOIHOM IS
HaXO0XKICHUS
HauOOIBIINX K
HaVMEHBIINX
3HAUYCHWH BEITUMUNH

[Ipumenenue
MIPOU3BOAHOM 114
HaXO0KJIEHUS
HauOOJIBIIINX U
HaVMEHBIINX
3HAUCHUI BEIIMUMH

Ymemo
HaXOJIHUTh
HanOOJIbIICE B
HauMCHbIIICE
3HAYCHUS
HEIPEPBIBHON

byHKIMHA HA
MIPOMEKYTKE.

OOMeHMBaThCA
MHEHUSMH,
IIOHUMATh ITO3HUIIHAIO
napTHépa, B TOM
YUCJIC U OTIMYHYIO
OT CBOEH;

3amaBaTh BOMPOCHI,
CIIylIaTh U OTBEYATh
Ha BOIIPOCHI APYTHX,
(bopmynHupoBaTh
COOCTBCHHEIC
MBICJIH,
BBICKA3bIBATh U
00OCHOBBIBATH CBOIO
TOYKY 3PCHHUSL.

[1nanuposats (B
COTPYJTHUYECTBE C
YUUTENEM U
OJTHOKJIACCHUKAMHU
WA
CaMOCTOSITENLHO)

Ucnonb3oBars
puoOpeTEHHBIE
3HAHUS U YMCHUS B
MPaKTUYECKOU

TSI TeIbHOCTH U
MTOBCEIHEBHOM JKU3HU
JUTSL PEIeHUs
reOMETPUUYECKUX,
(bu3HYECKUX,
SKOHOMHUYECKUX U
JOPYTUX TPUKIIATHBIX
3a/1a4, B TOM YHUCJIe
3aJ1a4 Ha HauOoJIbIlIEe
Y HaMEHbIlee
3HAYCHUS C
MPUMEHEHHEM
ammapara
MaTEMaTHYECKOTO
aHaIM3a.
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98

[Ipumenenue
IIPOU3BOTHOM TSI
HaX 0KJCHUS
HanOOIBIINX U
HaMMECHBIIHNX

3HAYEHWI BEJINYNH

HEOOXOIUMBIC
JIefCTBHS,
oTepaluH,
JIECTBOBATE 10
IJIaHy;
CaMOCTOSTEIBHO
IJTAHUPOBATH
HEO0OXOaUMBIE
JIeiCTBUS,
OTICpaIIHH.

AHanM3upoBaTh

yCIOBUS u
TpeOOBaHUS 3a7a4u;
[IpoBomute anamus
CHoco00B  perieHUs
3aa4yd  C  TOYKHU
3peHUs ux
palyoHaIu3aluu U
9KOHOMMYHOCTH.

¢dbopmupoBanue
KOMMYHHKaTUBHOM
KOMIIETCHTHOCTH B
0OILIIEHNH U
COTPYJHUYECTBE CO
CBEPCTHUKAMH,
CTapIINMH U
MJIaIIINMHU B
00pa3oBaTeNbHOM,
00ILIIECTBEHHO
MOJIE3HOM, Y4eOHO-
UCCIIEIOBATENbCKOMH,
TBOPYECKOHN U APYTHUX
BUJIAX JESATEIbHOCTH

YMEHUE SICHO, TOYHO,
IPaMOTHO U3J1aratb
CBOM MBICIIA B YCTHOM
U IUCBMEHHOU peuH,
ITOHUMATh CMBICII
[IOCTaBJICHHOU 3a7a4n

Texnonozuu: 310poBbecOepekeHus, TMpPepeHInpPOBaHHOTO MOAX0Aa B 00Y4EHHUHN,T03TATHOTO (POPMUPOBAHUS YMCTBEHHBIX JEHCTBHI, HCCIIEI0BATENbCKON

ACATCIIbBHOCTH, CAMOJAUAIrHOCTHUKHN, KOMMYHHUKAIITUOHHBIC TCXHOJIOTHUHN

IloBTOpenue 4 yacon

99 | Juaznocmuuecka
A paboma

100 | Auacnocmuuecka
A paboma

yYMEHHE
KOHTPOJIHPOBATH
MpOLIeCC U pe3yibTar
yaeOHOH
MaTeMaTH4YeCKOn
JNEATEILHOCTH
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101

Brmonnenue
y4eOHO-
TPEHUPOBOYHBIX
3aJaHUN B
dbopmare EI'D.

102

Brimonnenune
yueOHo-
TPEHUPOBOYHBIX
3aJjaHUM B
dbopmate EI'D.

dbopmupoBaHUE
IIPEACTABIICHUH O
LEJIOCTHOCTU U
HENPEPBIBHOCTU
Kypca anredpsl u
Hayvaja aHaan3a
10 knacca.
-OBJIQJICHUE
YMEHHEM
00001eHus U
CUCTeMAaTU3aINH
3HAHHI,
yyaumxcs mno
OCHOBHBIM TeMaM
Kypca anreopsl u
Havaja aHaan3a
10 knacca.
-pa3BuTHE

JIOTHYECKOTO,
MaTEMaTHYECKOTO
MBIIIEHUS U
HUHTYUIIUH,
TBOPYECKUX
CIOCOOHOCTEHN B
obnactu
MaTEMAaTHKH.

YucnoBeie
byHKIUHA

Tpuronomerpuuec
KHe QyHKIIUU

Ymems pematn
3a/IaHusl IO TEME.

AprymeHTHpoBaTh
CBOIO TOUKY 3pEHHUS,
CIIOPUTH U
OTCTauBaTh CBOIO
MO3ULIMIO
HEBPaXJICOHBIM 151
OIIOHEHTOB
0o0pa3oM; pa3BUBaTh
YMEHHUS
UHTErpUpOBaTHCS B
IpyNIy CBEPCTHUKOB
U CTPOUTH
IPOAYKTUBHOE
B3aUMO/IeICTBHE CO
CBEPCTHUKAMH U
B3pOCIIBIMH.

Bnocuts
HEOOXOIUMBIE
JIOTIOTHEHUS U
KOPPEKTHUBHI B IIJIaH
U CIIOCO0 JCHCTBHS B
ciydae
pacxoKIaeHus
3TaJOHa, PEAIbHOTO
JIIEUCTBUS U €T0
pe3yibTaTa.

OcymecTBISITh
CpaBHEHHE U
KJIacCU(UKALIHIO 110
3aJJaHHBIM
KPUTEPHSIM.

YMEHHUE
KOHTPOJIHPOBATH
npoIrecc W pe3ysbTar
yaueOHOMU
MaTeMaTHYECKON
NEATEILHOCTH

Texnonocuu: 3,Z[OpOBLCC6CpC)KCHI/I$I, HH(b(bCpCHHHpOBaHHOFO nmoaxoaa, neaarorunka COTpyaHn4eCTBa, CAaMOANMArHoCTUKU U CaMOKOPPCKIIUU
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