HOACHUTEJIBHAA 3AIINCKA

[IporpamMma COOTBETCTBYET NOJOXKEHUsAM DenepanbHOr0 TOCYAapPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0O0mIero oOpa3oBaHHs, B TOM YHCIIE TPeOOBAHUSM K pe3yJlbTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTeNbHON MPOTpaMMbl, (PyHIAaMEHTAIBLHOMY SIpY COJEprKaHHs o0mero oOpa3oBaHus,
IIpumepHoil nporpamme no Maremaruke. [Iporpamma otpakaer uaeu U noJoxenus Konnenuuu 1yxoBHO-
HPaBCTBEHHOI'O Pa3BUTHUsSI M BOCHMTAHUS JIMYHOCTH TpaxiaaHuHa Poccum, Ilporpammel ¢opmupoBanus
YHUBEpCAIbHBIX Y4eOHbIX AercTBU (Y'Y ]]), COCTaBISIIONINX OCHOBY JUISl CAMOPA3BUTHUSI U HEMPEPHIBHOTO
o0pa3oBaHusi, BEIPAOOTKH KOMMYHUKATHBHBIX Ka4eCTB, IIEIOCTHOCTH OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U
[I03HABATEJILHOTO Pa3BUTHSI yYaAIUXCS.

HopMaTHBHBIMH JJOKYMEHTAMM JUISL COCTABJIECHHS Pa0oyeii MPOrpaMMbl SIBJASIIOTCS

1. ®enepanbusiii 3akon «O6 oOpazoBanun B Poccuiickoit deneparum» (0T 29.12.2012 No273-D3).

2. @enepanbHBII roCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT OCHOBHOTO 00IIero 00pa3oBaHus,
YTBEPKIEHHOTO MpUKa3oM MuHucTepcTBa 00pazoBanus U Hayku P® ot 17 gexabps 2010 roga Ne
1897;

3. Tlpuka3 MunoOpazoBauus Poccun oT 05.03.2004 Ne1089 «O06 yTBepKaecHUH (enepaTbHOTO
KOMIIOHEHTAa TOCYAapCTBEHHBIX 00pa30BaTEIBHBIX CTAHIAPTOB HAYAIBHOTO 0OIIET0, OCHOBHOTO
o01rero u cpeAHero (MoJHOTO) 00IIero 06pa3oBaHMSI.

4. Tlpuka3z Muno6pnayku Poccun ot 08.06.2015 r Ne576 «O BHeceHMH U3MEHEHUH B (e/iepaabHbIi
nepevyeHpb y4eOHMKOB, PEKOMEHIYEMbIX K MCTIOIh30BAHUIO TIPU PEaTN3allui HMEIOIIHX
rOCyJapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTEIbHBIX MPOrPaMM HaYaJIbHOTO OOIIEro, OCHOBHOTO
obmero, cpeaHero o0Iiero oopa3oBaHus, yTBEpKACHHBIN MprukazoM MuHHUCTEpCTBAa 00pa30BaHMs U
Hayku Poccuiickoii @enepanun ot 31.03.2014 1 Ne253.

5. 3axona Bonrorpanckoit oomactu ot 04.10.2013 1. Ne 118 — O/ «O6 ob6pazoBanuu B Bosnrorpaackoi
obmacTu»

6. YueOusrit uian MOY Cpennsist mikosta Ne 84 [lentpanpHoro paiiona r. Bonrorpaaa

JIS1 peaJu3anyy padoye nporpaMMbl HCIOJIbL3YETCH CJOEAVIONNI VIe0HO-MEeTOANYECKHIT KOMILJIEKC:

1. Mopakosuuy, A.I'.Anre6pa u Hadana maTemaTudeckoro anaiam3a. 10 kmacc: B 2 4 (6a30BbIi
ypoBeHnb)/A.I".Mopakosud,B.I1.CemenoB.-M.-Muaemo3unna,2018.
2. Mopakosuu, A.I'.AnreOpa u Hadsla MaTeMaTHYECKOTO aHanu3a. 10 kiacc: meToa.mocodue st
yuutensi(6a3oBbiii ypoBeHb) /A.I.Mopakosud,B.I1.CemenoB.-M.-Muaemo3nna,2018.
3. 'm306ypr,B.1. Anrebpa u Hauna MaTremMaTHdeckoro aHanusa. 10 kiracc: KOHTPOJIbHBIC
paboTei(6a3oBsiit ypoBeHs)/B.W.I'mu30ypr.-M:Muemo3una,2017
1.Atanacsn,JI.C.I'eomerpust, 10-11:Yueb. uia.06meo0pazosar. yupexaenuit/JI.C. AtanacsH,
B.®.byry3oB C.b.Kagomues.-M.-IIpocsemenne,2019.
2. 3uB,B.I". lunaktrueckue matepuaisl no reomerpun A 10 kinacca.M.-Ilpocsemenne,2016
3. Sposenko B.A.Iloypounsie pazpabotku no reomerpus .10 kinacc/B.A.fIposenko.-M.:BAKO,2019

Pabouas mporpamma paccuntana Ha 85 yacoB anreOpbl ¥ Havai aHanu3a U 51 yac reomerpuu B 10 kiacce.
B yueOHOM niaHe 11 M3y4eHUs1 MaTeMaTUKU OTBOJIUTCA 4 yaca B Henento. JlanHas paboyast mporpamma
paccurTaHa Ha 34 HeJllesd, YTO COOTBETCTBYET I'0I0BOMY KaJeHJapHOMY IrpaduKy yueOHOTro 3aBeJIeHHUSI.
Coneprxanue paboueil mporpaMmbl HalpaBJI€eHO Ha OCBOEHHUE yJallluMUCS 3HAHUH, yMEHUH 1 HaBBIKOB Ha
0a30BOM ypOBHE, YTO COOTBETCTBYET 00pa3oBaTebHON mporpamme . OHa BKIIIOYAeT B ce0sl BCE TEMBI,
peIycCMOTpeHHbIe (heaepaTbHbIM KOMIIOHEHTOM T'OCYapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
OCHOBHOTO 00111er0 00pa3oBaHus 10 MaTeMaTHKE U aBTOPCKON MPOrpaMMoii yueOHOTo Kypca st 00ydeHust
matematuku A.I'. MopakoBuua, JI.C. Aranacsna. B cootBerctBuun ¢ ®I'OC ocHOBHOTO 00111€TO
00pa3oBaHus OCHOBHBIMU IIEJISIMH Kypca MateMaTHkH il 0 kiacca sBisieTcs:

OCO3HAHME 3HAYEHUS] MATEMATUKU B IIOBCETHEBHOM JKU3HU YEJIOBEKA;



(hopMHUpOBaHKE MIPEACTABICHHIA O COITUANBHBIX, KYJIBTYPHBIX U UICTOPHUECKUX (PAKTOpaX CTAHOBJICHUS
MaTeMaTU4ECKOU HAYKH;

(dbopMupoBaHKE IPEACTABICHUN 0 MaTeMaTHKE KaK YacTH 00IEe4eT0BEYECKON KYIbTYphl, YHUBEPCATHHOM
S3bIKE HAYKH, TIO3BOJISAIOILIEM OIMCHIBATh U N3y4aTh PEAJIbHBIE IIPOLIECCH] U SBICHUS;

pa3BUTHE JUYHOCTH LIKOJBbHUKA CPEICTBAMU MAaTEMATHUKH, [TOATOTOBKA €r0 K IIPOJOJDKEHUIO 00yUEHUs U K
caMopean3aluy B COBPEMEHHOM OOIIECTBeE.

JlocTrKeHue epeuncaeHHbIX LeIeH PEeANnonaraeT peueHue CiaeIyolmX 3a1au:

— opMHpOBaHNE HAYIHOT'O MUPOBO33PEHUS;

— BOCITUTAHME OTHOIIIEHUS K MaTeMaTHKE KaK K YaCTH 0OIIeYeIOBEUECKON KYIbTYphI, UTpatolell 0CO0yI0
POJIb B 0OIIECTBEHHOM Pa3BHTHUHU.

- opmupoBanme y 00y4aromIMXCst CHCTEMHBIX TPEICTABICHUH H OTIBITa TPUMEHEHHS METOA0B, TEXHOJIOTUI
1 GOpM OpraHU3alUH MPOESKTHOW U Y4eOHO-UCCIIEIOBATEIBCKON AEATEIBHOCTH ISl IOCTHIKCHUS TIPAKTHKO-
OPUEHTUPOBAHHBIX PE3YyJIbTaTOB 00Opa30BaHMUS;

- hopMHpPOBaHKE HABBIKOB Pa3pabOTKH, peaiu3allii U OOIIECTBEHHOMN Pe3eHTAIlN 00yJarOIIMMUCS
pe3yJIbTaTOB MCCIEA0BAHNS, MHANBUIyaIbHOTO MPOEKTA, HAIIPABJICHHOTO HA PEIlIeHNE Hay4HOH,
JMYHOCTHO U (MJIM) COI[MAJIbHO 3HAYUMOM MPOOIEMBI.

— c()OpMUPOBAHHOCTh MOTHBALIUHN M3YUEHHs] MAaTEMaTUKH, TOTOBHOCTH U CLIOCOOHOCTH ydaluxcs K
CaMOpa3BUTHIO, TUYHOCTHOMY CaMOOTIPEAETIECHUIO, IOCTPOEHUIO UHANBHIyaIbHON TPACKTOPUU B U3yUEHUHN
npenMeTa;

— c(OpPMUPOBAHHOCH Y YUaIlIUXCS CIIOCOOHOCTH K OpraHu3allui CBOel y4eOHOM AeaTeIbHOCTH
MTOCPEJICTBOM OCBOCHHUS JTMUYHOCTHBIX, TO3HABATENILHBIX, PETYISITUBHBIX 1 KOMMYHUKATUBHBIX
YHUBEPCAIbHBIX YU€OHBIX JCHCTBUI;

— c(OpPMUPOBAHHOCTD CIIENU(DUYECKUX I MaTEMATUKU CTHJIEH MBIIUIEHUS, HEOOXOAUMBIX IS
MOJIHOIIEHHOTO (DYHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE, B YACTHOCTH, JJOTHYECKOTO,
ITOPUTMUYECKOTO U IBPUCTUYECKOTO;

— c(OpPMUPOBAHHOCTh YMEHHH MPEACTABIATH HHPOPMAIIUIO B 3aBUCUMOCTH OT MOCTaBJICHHBIX 3a/1a4 B BUJIE
TabJIULbI, CXeMbl, TpaduKa, IuarpaMMbl, UCIIOJIb30BATh KOMITBIOTEPHBIE TpOrpaMMbl, IHTEpHET npu ee
o0paboTke;

— OBJIQ/ICHHUE YYAIIUMHCS MATEMAaTUYECKUM SI3bIKOM M annapaToM Kak CpPeICTBOM OMUCAHUS U
WCCIIEA0BaHUS SIBIICHUN OKPYXKAIOILEr0 MUPA;

— OBJIaJICHHE CUCTEMOM MaTeMaTHUECKUX 3HAHUH, yMEHUN U HABBIKOB, HEOOXOIUMBIX JJISl PELIEHHS 3a/1a4
MOBCETHEBHOM JKU3HH, U3YUYEHHUS CMEXKHBIX TUCIUILIMH U IPOJ0JKEHUsI 00pa30BaHuUs;

O0mas xapakTepuCTHKA Kypca MaTeMaTUKH

Kypcel matemaTuku 1uist 10 kacca CKIaabpIBaeTCs U3 CIEAYIOUIMX COAEPKATEIbHBIX KOMIIOHEHTOB!
anredpbl, MATEMaTUUYECKOTr0 aHAIN3a, KOMOMHATOPUKHN U TEOPUU BEPOATHOCTEH, TEOMETPHUU.

Kypc Hauenen Ha gpopMupoBaHre MaTeMaTHUECKOI0 anmnapara JJis pelieHus 3a1a4 U3 MaTeMaTHKHY,
CMEXHBIX IIPEIMETOB, OKPYXAIOIIeH peallbHOCTH. SI3bIK anredpbl 1 MaTeMaTHUYECKOTO

aHajM3a MOJYEpPKUBACT 3HAYEHNE MATEMATUKH KaK SI3bIKa JUISl IOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENEH,
MIPOLIECCOB U SIBJIEHUI peasibHOTro Mupa. OIHON U3 OCHOBHBIX 33/1a4 U3yYEHUSI MATEMATHKU SIBIISECTCA
pa3BUTHE AITOPUTMUUYECKOTO MBIIIJIEHHSI, HEOOXOJMMOTO0, B YACTHOCTH, JUISI OCBOCHHSI Kypca
nH(OPMATUKH; OBJIa/IEHUE HaBbIKAMH JIAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue CUMBOINYECKUX
(hopM BHOCHUT CBOM crielIM(PpHUUECKUIl BKIIAJ] B pa3BUTHE BOOOPaKEHUs, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY
TBOpYECTBY. [Ipyroil BaxHOU 3a1auell U3y4eHUs MATEMATUKH SIBJISIETCA MOJTYYEHHE IIKOJIbHUKAMHU
KOHKPETHBIX 3HAHUI 0 QYHKIMIX KaK BaKHEHIIIEH MaTeMaTH4eCKOH MOJICH JJIsl OTUCAHUS U
UCCIIeIOBAaHUS Pa3HOOOPa3HBIX MPOLIECCOB (PABHOMEPHBIX, PABHOYCKO PEHHBIX, SKCIIOHEHIIMATBHBIX,
MEePUOTUIECKHX U JIp.), A (GOPMUPOBAHUS y YUAILIUXCS MPEACTABICHHUM O POJIM MAaTEMATHKHU B Pa3BUTUH
UBUIU3AIUN U KYTbTYPhI. DJIEMEHTHI JJOTUKH, KOMOMHATOPHUKH, CTATUCTHKU U TEOPUU

BEPOSATHOCTEH SBISAIOTCS 00s3aTeIbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa30BaHUsl, YCUIMBAIOIIHUM €To0
MPUKIIAJHOE U MIPAKTUYECKOE 3HAYeHHE. DTOT MaTepuall He00X0AuM, MPeXKIe BCero, i (GopMUpPOBaHUs
(YHKIIMOHATBFHOM IPaMOTHOCTH — YMEHUN BOCIPUHUMATH M aHATTU3UPOBATh WH(HOPMAITHIO,
MIPEJICTaBJICHHYIO B Pa3IMUHbIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTUX peallbHbIX
3aBUCUMOCTEH, IPOU3BOINUTH IPOCTENILINE BEPOSATHOCTHBIE pacueThl. 3yueHne ocHOB

KOMOMHATOPHKH MTO3BOJIUT yYaIlEMyCsl OCYILECTBIISATH PACCMOTPEHHUE CIIydaen, mepedop U MoACYeT Yncia
BApUAHTOB, B TOM YKCJIE€ B MPOCTEUIINX MPUKIAAHBIX 3aauax. [Ipu u3yuyeHun cTaTUCTUKU U TEOPUU



BEPOSITHOCTEH 000TaIarTcs MPeICTaBICHHUS O COBPEMEHHOW KapTHHE MUPa M METO/IaX €ro UCCIIeIOBaHUS,
(dhopMupyeTCcs TOHUMAaHUE POJIH CTATUCTHKYU KaK UCTOYHUKA COLMAITBHO 3HAYMMON HH(MOpMAIUH, 1
3aKJIaJIBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIICHHS. TakuM oOpa3oM, B X0JIe OCBOCHUS COJICPKaHUS
Kypca ydaliuecs 1ojay4aroT BO3MOKHOCTb:

Pa3BHUTH MPEICTABJICHIS O YHUCIIC M POJIU BBIYUCIICHUH B 4ETIOBEUECKOM MpaKTUKe; chopMupoBaTh
MPAKTUYECKHE HABBIKU BHITIOJIHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUUCICHUN, PA3BUTh
BBIYUCIIUTENBHYIO KYJIbTYPY;

OBJIAJICTh CHMBOJIMYECKHUM SI3BIKOM aJreOphl, BEIPA0OTATh (HOpMaTBbHO-OTIEPATUBHEIC alTreOpandecKue
YMEHHUS U HAYYUTHCS] IPUMEHSTh UX K PEIICHUIO MATEMAaTHYECKUX U HEMaTeMaTHYECKUX 3a7a4;

W3YYHUTH CBOMCTBA M IPadHKH 3JIEMEHTAPHBIX (YHKIIHH, HAyYUTHCS UCTIOIB30BaTh (YHKITHOHAIBLHO-
rpaduyueckue IpeaCTaBICHUS U ONTUCAHNS U aHAIM3a PEATbHBIX 3aBUCHMOCTEH;

Pa3BHUTH MPOCTPAHCTBCHHBIC MPECTABIICHUS U H300pa3UTEIbHBIC YMCHHSI, OCBOUTH OCHOBHBIE (DaKThI U
METO/IbI INTAHUMETPHUH, TTO3HAKOMUTBHCS C MPOCTEUIIUMH MPOCTPAHCTBEHHBIMH TEJIaMU U UX CBOM CTBAMU,
MOJTYYUTh TIPEICTABIICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O PAa3IUYHBIX CITOCO0ax
WX U3y4eHUsI, 00 0COOEHHOCTSX BHIBOJIOB M ITPOTHO30B, HOCSIIIUX BEPOSITHOCTHBIN XapakTep;

Pa3BUTH JIOTHYECKOE MBIIIJICHUE U PeYb — YMEHHUSI IOTUUECKH 000CHOBBIBATh CYXKACHUS, TPOBOIUTH
HECJIO)KHBIE CHCTEMAaTU3aI|H, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, UCTIOIB30BATh PA3INYHBIC SI3BIKU
MaTEeMAaTHKH (CIIOBECHBIN, CHMBOJINYECKUH, TpadUuecKuii) ISl WILTIOCTPALIUU, HHTEPIPETALINH,
apryMeHTalliud U JOKa3aTelIbCTBa;

Pazgen reomeTpun mo3BosuT cHOpMUPOBATH PEICTABICHUS 00 N3ydaeMbIX MOHATHSIX U METOJaX KaK
BOKHEUIIINX CPEJICTBAX MATEMATUUYECKOTO MOJICTUPOBAHMSI PEATTbHBIX MTPOIIECCOB M SIBJICHHI. pacrio3HABATh
Ha 4epTekKax U MOJIETISX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE 0OBEKTHI C MX OTTUCAHUSIMU,
M300paKEHUSIMU; OTTMCHIBATH B3AaUMHOE PACIIOJIOKEHUE MIPSMBIX U TJIOCKOCTEH B TIPOCTPAHCTRE,
apryMEHTHPOBATh CBOM CYXJCHHUS 00 3TOM PaCTOI0KECHHUH; aHATU3UPOBATH B MPOCTEHIITUX CITydasx
B3aMHOE PACIOJIOKEHHE 0OBEKTOB B IPOCTPAHCTBE U M300pakaTh UX; U300paxaTh OCHOBHbIE
MHOTOTPaHHUKU; BBITIOJIHATH YEPTEKHU 10 33JaHHBIM YCIOBUSM; CTPOUTH CEYEHUS KyOa, MPU3MbI
MUPaMUJIbI, KPYTJIBIX T€J; peliaTh MJIaHUMETPUUYECKHE U CTEPEOMETPUUYECKUE 3a7jaul Ha HAXOK/ICHHE
reOMEeTPUYECKUX BEJIMYUH ([UIMH, YTIIOB, IUIONIA e ); UCIOJIb30BaTh MIPHU PEIICHUN CTEPEOMETPUUECKUX
3aJ1a4 MJIaHUMETpUYeCcKUe (PaKThl U METO/Ibl, BEKTOPHYIO alreOpy, IPOBOJAUTH JI0Ka3aTEIbHbIE
paccyXJeHHUs B X0Ji¢ PeLIeHHs 3aay.

JInuHOCTHBIE, MeTaNpeAMeTHbIE U NIPeAMeTHbIe Pe3yIbTAThHI 0CBOCHHUSI Kypca MATEeMATHKH Pa3BUTHE
y 00y4aronmxcsi CHocCOOHOCTH K CaMOTIO3HAHUIO, CAMOPA3BUTHUIO U CAMOOIIPEIEIICHUIO;

(hopMHUpOBaHKE TUUYHOCTHBIX LIEGHHOCTHO-CMBICJIOBBIX OPUEHTUPOB U YCTAHOBOK, CHCTEMbI 3HAUUMBIX
COLIMANIBHBIX U MEXJIMYHOCTHBIX OTHOIICHUH, JINYHOCTHBIX, PErYJIATUBHbBIX, I03HABATEIbHBIX,
KOMMYHHKATHBHBIX YHUBEPCAIbHBIX YUYEOHBIX NEHCTBUM, CIIOCOOHOCTH UX HCIIOJIb30BaHUS B YUEOHOH,
M03HABATEIbHON U COIMAIbHOM MPAKTHUKE;

(dbopMHUpOBaHHNE YMEHUN CAMOCTOSITEILHOTO TUIAHUPOBAHUS U OCYIIECTBICHUS YU€OHOM ESTEIbHOCTH U
OpraHu3aluy yueOHOTro COTPYAHUYECTBA C MeJaroraMu U CBEPCTHUKAMH, TOCTPOCHUS MHIUBUAYAILHOTO
00pa30BaTEeNLHOTO MAPIIPYTa;

pelIeHre 3a1a4 001EeKyIbTYPHOTO, TIMYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS 00Y4aIOIIUXCS;
noBbIIeHHE 3(PPEKTUBHOCTH yCBOCHUS 00YUYAIOITUMUCS 3HAHUHN U yueOHBIX JIeHCTBUM, GOopMUpOBaHUE
HAyYHOTO THUIIa MBIIIJICHUSI, KOMIIETEHTHOCTEH B MPEeIMETHBIX 001acTAX, y41eOHO-UCCIIe0BATEIbCKOM,
MIPOEKTHOM M COI[MAIbHOM 1eATEIbHOCTH;

CO3[aHH€ YCIOBUH JUIsl HHTETPALlMK YPOUHBIX M BHEYPOUHBIX POPM y4eOHO -UCCIeOBATENLCKON U
MIPOEKTHOM eATEIHHOCTH O0YJAIOMINXCS, a TAKKE UX CAMOCTOATEIBHON PabOTHI MO MOJATOTOBKE U 3aIlIUTe
WHJIMBUIyaJIbHBIX IPOEKTOB;

(dbopMHUpOBaHKE HABBIKOB Y9acTHS B PA3MUYHBIX (hOPMaxX OpraHU3alUU yIeOHO-UCCIIeI0BATENIbCKON U
MIPOEKTHOM eATeIHHOCTH (TBOPUECKHE KOHKYPCHI, HayuHbIe 00IIeCTBa, HAYYHO-IPAKTUYECKHE
KOH(epeHIIHH, 0JIUMITHAbI, HAIIMOHAIbHBIE 00pa30BaTeIbHbBIE MPOTPAMMBI U APYTHe GOPMBI),
BO3MOKHOCTb MOJIYY€HUS TPAKTUKO-OPUEHTUPOBAHHOIO PE3YIIbTATA;

MPAKTUYECKYIO0 HAMPABICHHOCTh MPOBOJIUMBIX UCCIECOBAHUN U UHIUBUYATbHBIX IPOEKTOB;
BO3MOHOCTh MPAKTUYECKOTO MCTIOIH30BaHUS MPUOOPETEHHBIX 00YUAIOMTUMUCT KOMMYHUKATHBHBIX
HaBBIKOB, HABBIKOB II€JIETIOIAraHUsl, INIAHUPOBAHUS U CAMOKOHTPOJIS;

MOATOTOBKY K OCO3HAHHOMY BEIOODY JaibHeIero o0opazoBanus U mpoGecCHOHATBHON AeITeIbHOCTH.



JIMYHOCTHBIE Pe3yabTATHI MPEATIONATaloT CPOPMHUPOBAHHOCTE!

- CIIOCOOHOCTHU K CaMOTIO3HAHUIO, CAMOPA3BUTHIO U CAMOOTIPE/ICIICHUIO;

- TMYHOCTHBIX LIEHHOCTHO-CMBICIIOBBIX OPUEHTUPOB U YCTAHOBOK, CUCTEMbI 3HAYMMBIX COLMAIBHBIX U
MEKJIMYHOCTHBIX OTHOIICHUH, TMYHOCTHBIX, PErYIATUBHBIX, TO3HABATEIbHBIX, KOMMYHUKATHBHBIX
YHUBEPCAJIBHBIX YUEOHBIX IEHCTBUIA, CIOCOOHOCTH UX UCIOJIH30BAHUS B YI€OHOH, MTO3HABATEILHON U
COLUAIBHOW MPAKTHUKE;

- YMEHHMM CaMOCTOSITEILHOTO IIJIAHUPOBAHUS U OCYLIECTBICHUS yUeOHOM! JESITEIbHOCTH U OPraHU3aluu
y4eOHOTO COTPYIHHUYECTBA C TIEaroraMy M CBEPCTHUKAMHU, TOCTPOSHHS WHANBUYAIbHOTO
00pa30BaTEIILHOTO MAPIIPYTA;

- YMEHMH perieHus 3a/1a4 00IIEeKYIbTYPHOIO, JMYHOCTHOTO U IT03HABATEIBHOIO PA3BUTHS 00yUaroIInXCs;
-OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTD U CIIOCOOHOCTH 00YYArOIUXCS K CaMOpEeaTU3alliy U
caMo00pa30BaHUIO HA OCHOBE Pa3BUTON MOTHBAIIMU YI€OHOU AEATEIBHOCTH M IMYHOCTHOTO CMBICIIA
M3yUYEHHS] MaTEMATHUKH, 3aMHTEPECOBAHHOCTH B IPUOOPETEHUH U PACIIMPEHUN MaTEMAaTHUECKUX 3HAHUH 1
CHO0CO0O0B JIEMCTBHI, 0CO3HAHHOCTD MOCTPOEHUSI MHIUBUIYaIbHONW 00pa30BaTENIbHOM TPaeKTOpHUH;
-1IeJIOCTHOTO MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OLIECTBEHHON TPAKTUKH.

- JIOTHYECKOTO MBIIUICHUS: KPUTHYHOCTH (YMEHHUE PAaCIO3HABATH JIOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBAaHUS ), KPEATUBHOCTH (COOCTBEHHAs apryMEHTAaIlHs, OIPOBEP KEHUs, TOCTAHOBKA 3a]1ay,
(hopmyaupoBKa MpoOIEM, UCCIIEIOBATEILCKUI TIPOEKT U JIp. ).

MertanpeaMeTHbIe pe3ybTaThl MPEaoiIaraoT copMUPOBaHHOCTE:

- CIIOCOOHOCTH CaMOCTOSITEIBHO CTaBUTh LIEIH YUeOHOM U UCCIIe0BATENbCKOM 1eATENbHOCTH,
TUTAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATh U OIIEHUBATh y4eOHbIC AEHCTBUS B COOTBETCTBHHU C
MOCTaBJICHHOW 3aJ1aueil U YCIIOBUSIMU €€ BBITTOJTHEHHS,

- YMEHUS CAaMOCTOSITEIIEHO TUTAHUPOBATh aTbTEPHATUBHBIC IYTH JOCTHKCHHUS 1IeJIei, 0CO3HAHHO BHIONPATH
Haubosee 3¢ pexTuBHBIE CIOCOOBI pelIeHHs yUeOHBIX U MO3HABATEIbHBIX 33/1a4;

- YMEHUS HaXOUTh HE00X0AUMYIO HH(OPMAIMIO B PA3JINYHBIX UCTOUYHUKAX (B CIIPABOYHUKAX, JTUTEPATYpE,
HHutepuere), npenctasisaTh HHGOpMAIKIO B pa3nudHOi hopme (CTOBECHOM, TAOIUYHOM, TpaduIecKo,
CUMBOJIMYECKOI ), 00padaThIBaTh, XpaHUTh U NepeaaBaTh HHHOOPMAIUIO B COOTBETCTBUH C
M03HABATEIbHBIMU WJIM KOMMYHUKATUBHBIMHU 33J[a4aMH;

-BJIaJICHUS IpPUEMaMM YMCTBEHHBIX ACHCTBUI: ONpeieeHNs NOHATUH, 0000IIEeHNs, YCTaHOBIICHUS
aHAJIOTHUH, KJaccu(UKauy Ha OCHOBE CaMOCTOATEIBHOTO BEIOOPA OCHOBAHUM U KPUTEPHUEB, YCTAHOBJICHHUS
POJIOBUJIOBBIX M IPUYMHHO-CIIEJCTBEHHBIX CBA3EH, MOCTPOCHUS YMO3AKIIOUEHUH HHAYKTUBHOTO,
JeTyKTUBHOT'O XapaKTepa WK 10 aHAJIOTUH;

-YMEHHS OPraHU30BbIBATE COBMECTHYIO YUEOHYIO JAEATENBHOCTh C YUMTEIEM U CBEPCTHUKAMM: ONPEEIIATh
LIeJIU, pacipeAessaTh (PyHKINHU, B3aUMOJEHCTBOBATh B IPYIIIIE, BBIIBUIaTh THIIOTE3bl, HAXOAUTh PEIIEHHE
po0eMsl, pazpenars KOHQJIMKTbI HA OCHOBE COIJIaCOBAaHUS MO3UIIMU U yueTa HHTEPECOB,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHMUE.

IIpenmeTHble pe3ynbTaThl IPEANonaraloT copMUPOBAHHOCTD:

1) mpencraBneHuit 0 HEOOXOJUMOCTH JI0KA3aTEIBCTB MPU 000CHOBAHUH MaTEMAaTHUYECKUX YTBEPIKACHHUN U
POJI AaKCHOMATUKHU B IIPOBEJICHUH JIETYKTUBHBIX PacCYXICHUI;

2) TOHATHIHOTO amrapaTa 0 OCHOBHBIM pa3/ieiiaM Kypca MaTeMaTHKH; 3HAHHI OCHOBHBIX TEOPEM,
(dbopMyn U yMEHUS UX IPUMEHATh; YMEHUS JJOKa3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOObI
peleHus 3a1ay;

3) yMeHHit MOJEIUPOBATh PEATbHBIC CUTYALMH, HCCIC0BATh TIOCTPOCHHBIC MOJIEITH, HHTEPIIPETHPOBATh
MOJTy4EHHBIH pe3ynbTaT;

4) mpencTaBieHU 00 OCHOBHBIX MOHSITHIX MATEMaTHYECKOTO aHAIIM3a U UX CBOWCTBAX, BIIaICHHUE
YMEHHUEM XapaKTepu30BaTh MOBeACHUE (PYHKIIHMI, UCTIONb30BaHUE MOJTyICHHBIX 3HAHUN U151 ONTUCAHUS U
aHaJIN3a peaJibHbIX 3aBUCHMOCTEH;

5) BnajgeHue YMEHHSIMHU COCTABJICHHSI BEPOSTHOCTHBIX MOJIENEHl 10 YCIOBHUIO 331491 ¥ BBIYHCIICHUS
BEPOSATHOCTH HACTYIICHUS COOBITUH, B TOM YHCIIE C IPUMEHEHHnEM (PopMya KOMOMHATOPUKH U OCHOBHBIX
TEOpPEM TEOPHH BEPOSATHOCTEH; NCCIIEAOBAHMS CIy4aifHBIX BEJTMUMH 110 UX pacHpeeICHUI0

6) cOpMHPOBAHHOCTH HABBIKOB YYaCTHs B Pa3IMYHBIX (JOpMax OpraHu3aluy yueOHO-HCCIeI0BATENbCKON
U TIPOEKTHOM JesITeIbHOCTH (TBOPUECKUE KOHKYPCHI, Hay4HbIe 00IIeCTBa, HAYYHO-TIPAKTHUECKUE
KOH(EepeHIINH, OJTUMITHAIbI, HAlMOHAJIbHbIE 00pa30BaTeIbHbIE IPOrPaMMbl U Ipyrue Gopmbl)



7) K 0CO3HAaHHOMY BBIOOPY JNaJIbHEHIIIEro 00pa3oBaHusl U PO ECCUOHAIBHON AEATEIbHOCTH.

Cooepotcanue padoueii npozpammel.
BBoaHoe noBropenue u unciaoBbie pynkuuu (11 9)

Onpenenenue GyHKIIUH, CIIOCOOBI €€ 3a7anus, cBoiicTBa (pyHkiuidt. OOpaTHas GyHKIHUS.
OcHoBHas neuasn: [loctpoenne rpadguxon
— c¢(h)opMHUPOBATH MpeCTaBJIeHHE O IIEIOCTHOCTH U HETIPEPBIBHOCTU Kypca areOpbl OCHOBHOM HIKOJIBI Ha
MaTepHualie O YUCIOBBIX (PYHKIIHSX;
—00001IMTH M CHCTEMAaTHU3MPOBATH 3HAHUS yYaIllUXCs 110 YUCIOBBIM (QYHKLIHAM Kypca ajlreOpbl OCHOBHOM
IIKOJIBI;
— pa3BHUBATh JIOTHYECKOE, MATEMAaTHYECKOE MBIIUICHHE W HHTYUIUIO, TBOPUECKUE CIIOCOOHOCTH B 0071acTH
MaTEeMaTHKH.

BBenenue B crepeomerpuio (S4)
[Ipenmer crepeomeTpun. AKCHOMBI cTepeoMeTprr. HekoTopble crieacTBUS U3 aKCHOM.

OcHoBHas1 HeIb — TO3HAKOMMTD Y4aIIMXCS C COJEpPKaHUEM Kypca CTEPEOMETPHUM, ¢ OCHOBHBIMU
MOHATUSAMH M aKCHOMaMH, MPUHATBIMH B JAHHOM KYypC€, BBIBECTH TMEpPBBIEC CIEACTBUS M3 aKCHUOM, JaTh
MIpPE/ICTaBICHUE O TEOMETPUUECKUX TeJIaX U UX MOBEPXHOCTIX, 00 M300pakeHNHU MPOCTPAHCTBEHHBIX QUTYP
Ha 4YepTexe, O MPUKIaJHOM 3HAUEHUU T€OMETPUN.

N3ydyeHue crepeoMeTpuu JOJKHO Oa3upoBaThbCs HA COYETAHWM HATJISTHOCTH U JIOTMYECKOM
cTporoct. Onopa Ha HarJasAHOCTh — HEMPEMEHHOE yCIOBHE YCIIEITHOTO YCBOSHHS MaTepuaia, U B CBSI3U C
3TUM HYKHO YAETUTH OO0JIbIlIOE BHUMaHUE MPAaBUIBHOMY M300paKEHUIO HA YepTeKe MPOCTPAHCTBEHHBIX
¢uryp. OpaHako HarjJIsAHOCTH JOJDKHA OBbITh MIpOHU3aHa cTporoil jorukoil. Kypc crepeomerpun
MpeIbsABISET B 3TOM OTHOIIEHHWH Oojiee BbICOKHME TpeOoBaHUs K ydamuMmcsa. B oriaumume oT Kypcea
IUTAaHUMETPUU 37€Ch YK€ C CaMOro Hadajga (GopMyIHpPYIOTCS aKCHOMBI O B3aMMHOM PacMOJIOKEHUH TOYEK,
MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE, M J1ajee U3yYEHHE CBOMCTB B3AMMHOI'O PACIIOJIOKEHHUS MPSAMBIX U
IJIOCKOCTEN MPOXOAUT HAa OCHOBE ITHX aKCHOM. TeM cambIM 3aJaeTCs BBICOKHHA YPOBEHb CTPOTOCTH B
JIOTUYECKHUX PACCYXJIEHUSAX, KOTOPBIN T0JDKEH BBIAEPKUBATHCS HA IPOTSHKEHUH BCETO Kypcea.
Tpuronomerpuuyeckune pynkuuu (23 4)

UucnoBast OKpyXHOCThb. JlmmHAa AYrMm e€AMHUYHOM OKPYKHOCTH. YuciaoBas OKpYKHOCTh Ha
KOOPAMHATHOM IUIOCKOCTH. CHHYC M KOCHMHYC. TaHTeHC M KOTaHreHc. TpuroHomeTpudeckue (yHKITUU
YHICIIOBOTO aprymMeHTta. TpuroHomerpuueckue (yHKIMH YriaoBoro aprymeHnrta. ®opMyibl MPUBEACHUS.
dyukus y = Sin x, ee cBoiicTBa u rpaduk. OyHKIus y = COS X, ee cBoiicTBa U rpaduk. [leproauIHOCTD
byukui y = sin x, y = cos x. [locrpoenwue rpaduka ¢pyukiuii y = mf(x) u y = f(kx) mo ussectaomy rpaduxy
byukuu y = f(X). @yrknuu y = tg x u y = Ctg x, ux cBOiCTBa U rpaduKH.

OcHoBHAA LIEJIb:

— cpopMupoOBaTH NpPeEACTABJICHHE O YUCIOBOM OKPYKHOCTH, O YUCIOBOW OKPYKHOCTU Ha KOOPJAUHATHOM
IIJIOCKOCTH;

— c¢(opMHpPOBATh YMEHHE HAXOJUTh 3HAUYCHHUE CHUHYCA, KOCUHYCA, TAHI'€HCA U KOTAaHI'€HCA HA YHCIOBOU
OKPYXHOCTH;

— CcO37aTh YCIOBHUS U1 OBJIAJIeHUSI YMeHHeM MPUMEHITh TPUTOHOMETPUYECKHE (PYHKIMH YHUCIOBOTO
apryMeHTa, Ipu npeoopa3oBaHuU TPUTOHOMETPUUECKHIX BbIPAXKEHHUII;

—C03/1aTh YCJIOBHUS JJIsl OBJIA/IEHUSI HABBIKAMM M YMEHHMSIMHU TIOCTpOeHHs rpadukoB GyHKIHi Y = SiN X, y =
CoS X,y =tg X, y = Cctg X;

— pa3BHBATh TBOPYECKHE CIIOCOOHOCTH B MOCTpoeHUH rpadukoB Gpyukuuit Y = m x f(x), y = f(k xx), 3nas y
=f(x)

N3ydyeHne TeMbl HAYMHAETCSA C BBOAHOIO NOBTOPEHHUS, B XOJ€ KOTOPOTO HAIIOMUHAIOTCS OCHOBHBIE
(dbopMyIbl TPUTOHOMETPHUH, U3BECTHBIE U3 Kypca anreOphl, U BBHIBOAATCS HEKOTOpbIe HOBbIE (opmynbl. OT
yyammxcss He TpelyeTcs TOYHOro 3amomMuHaHus Bceex ¢opmyn. [Ipeamonaraercss BO3MOXHOCTH
WCIOJIb30BAHMUS PA3IMYHBIX CIIPABOYHBIX MAaTEPHUATIOB: YUeOHUKA, TAOIUII, CIIPABOYHUKOB.

MMapanjaenbHOCTh MPAMBIX H MJI0CKOCTei (19)
[TapannenbHOCTB NPSAMBIX, IPSAMOM M IUNIOCKOCTH. B3anMHOE pacnonokeHue JByX NPsSMbIX B IPOCTPAHCTBE.
VYron mexay aAByms npsmeiMu. [lapamiensHocTs mockocteil. TeTpasap u napauienenumnen.



OcHoBHas1 Hejdb — cPOPMUPOBATH MPEICTABICHUS YYAIIUXCS O BO3MOXHBIX CIy4asX B3aUMHOTO
paCHOJIO)KeHI/Iﬂ ABYX HpSIMbIX B HpOCTpaHCTBe (HpSIMLIG HepeCGKaIOTCSI, HpSIMbIC HapanneanH, HpHMble
CKPEIIUBAIOTCS), MPSAMON U MIIOCKOCTH (MIpsiMasi JISKUT B IJIOCKOCTH, MPsAMast U MJIOCKOCTh MEPEeCceKaroTCs,
HpHMaH " TIJIOCKOCTH Hapanneanbl), I/I3y‘-II/ITB CBOﬁCTBa 148 HpI/ISHaKI/I HapaJIJIeJIBHOCTI/I HpHMBIX n I1J10C-
KOCTeH.

Oco0eHHOCTh TaHHOTO Kypca COCTOUT B TOM, YTO YK€ B IIEPBOM TJIaBE BBOJSATCS B PACCMOTPEHUE
TETpadJlp W NapajUieienune] U YCTAHABIMBAIOTCS HEKOTOpPhIE MX CBOMCTBA. DTO JaeT BO3MOXKHOCTH
OTpabaThIBaTh MOHATHUS MAPALICITBHOCTH MPSMBIX U IJIOCKOCTEH (2 B CJICAYIONICH TIaBe TaKKe U TOHSTHUS
HepHeHIII/IKyJIﬂpHOCTI/I Hpi[MBIX nu HJIOCKOCTGI;'I) Ha 3TUxX ABYX BHUIax MHOFOFpaHHI/IKOB, 49T0, B CBOIO Oqepe[u),
CO3/IaeT OMpEEICHHBIN 3a/1el K riaBe «MHororpaHHUKNY. OTIEIbHBIN MYHKT MOCBSIICH MOCTPOCHUIO Ha
YEpPTEKE CEUCHUM TeTpadjpa M MapajuleenuIiela, 4YTO MPEACTABISIETCS BaXXKHBIM KakK JUISl pPELICHUS
FeOMeTpI/I‘IGCKI/IX 3aJad, TaK U, B006HI€, JUISA pa3BI/ITI/I$I HpOCTpaHCTBeHHI)IX HpeIICTaBJIeHI/Iﬁ yanIHXCﬂ.

B paMKax 3T0ﬁ TEMBI yqanmecs[ 3HAKOMIATCS TAKXE C HapaJIJIGJII)HI)IM HpOCKTI/IpOBaHI/IeM n €ro
CBOMCTBaMH, UCHOJIb3YEMBIMU ITPH U300pPa’KEHNUU MPOCTPAHCTBEHHBIX (QUTYp HA YEPTEKE.

Tpuronomerpudeckue ypapHenus (174)

[lepBble TmpeAcCTaBIEHMS O PpEUNICHUH TPUTOHOMETPUUYECKMX YypaBHEHHH. ApKkocuHyc. PemreHune
ypaBHeHHsI COS t = a. Apkcunyc. Perienne ypaBHeHus Sin t = g. ApkTaHreHC W apKKOTaHreHc. Perrenue
ypaBHeHUl tg x = @, Ctg x = a.

[IpocTeimme TpUTOHOMETPUYECKHE YypaBHEHHUsA. JlBa MeToJa pemeHHusT TPUTOHOMETPHUYECKUX
YpaBHEHUM: BBEIIEHHME HOBOM MNEPEMEHHOW W  pa3JIOKEHHE Ha MHOXWUTEIH. OJgHOpOIHBIE
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI.

OcHoBHas He/Ib:
— chopMupoBaTh IMpeACTaBJIEHHME O PEIICHWM TPUTOHOMETPUYECKUX YPAaBHEHUM HA YUCIOBOU
OKPY>KHOCTH, 00 apKKOCHHYCE, apKCHHYCE, apKTaHI'€HCE U apKKOTaHT€HCE;
— CO3[aTh YCIOBHS [Js OBJIAJA€HHMSl YMEHHEM pEIlaTb TPUTOHOMETPUYECKHE YpPAaBHEHUS METOJO0M
BBEJICHHUSI HOBOM MEPEMEHHOM, pa3JI0KEHUSI HA MHOKUTEIIH;
— cpopMHupoOBaTH YMEHHE pELIaTh OJTHOPOIHBIE TPUTOHOMETPUYECKUE YPABHEHHS;
— paclIMPUTH U 0000UTH CBEJCHUS O BUAAX TPUTOHOMETPUUYECKUX YPAaBHEHUM

Pemenne npocredimmx TPUTOHOMETPUUECKUX YPABHEHUH OCHOBBIBAETCS HA M3YYEHHBIX CBOMCTBAaX
TpuroHoMeTpudeckux GyHkumid. Ilpm 3ToM 1emecooOpa3HO MIMPOKO MCHOJIB30BaTh Tpaduueckue
WJUTFOCTPALIMM C MOMOIIBK €AMHUYHOM OKPYKHOCTH. OTIEIBbHOTO BHUMAHHUS 3aCily’KMBAIOT YPaBHEHUS
Buaa SinX = 1, cosx = 0 u t.i1. UUX pernieHue HereaecooOpa3sHo CBOIUTH K MIPUMEHEHHIO 00IuX (hopmyir.

OTtpaboTka Kakux-TMOO cleluaIbHbIX MPUEMOB pEIIeHUs 0o0Jiee CIOXKHBIX TPUTOHOMETPUUYECKUX
YpaBHEHUN He MpeaycMarpuBaercs. JloCTaTOYHO paccMOTpPETh OTAENIbHbIE IMPUMEPBl PELICHUS TaKHX
ypaBHEHUH, MOAYEPKUBas OOIIYIO UICI0 PEIICHUs: MPUBEICHUE ypaBHEHHUS K BUIY, COIEpXKalleMy JIUIIb
OJIHY TPUTOHOMETPHYECKYIO (DYHKIIUIO OJHOTO U TOTO K€ apryMeHTa, ¢ MOCIeAYIOIeH 3aMEHOM.

Marepuain, kacaroluicd TPUTOHOMETPUUYECKHX HEPABEHCTB M CUCTEM YpPAaBHEHHUH, HE SBISIETCS
00s3aTeNbHBIM.

IlepneHAUKYISIPHOCTH MPSAMBIX M MJI0cKOcTel (17)

[lepneHMKYISIPHOCTD NPSAMOM U TUNIOCKOCTHU. [lepnenauKynsp U HAKIOHHbBIE. YTOJI MEXAY NPAMON U
IJIOCKOCThIO0. JIByrpanHsiil yroii. [lepneHaukynaspHOCTb ockoctell. Tpexepannviii yeon. Mnozoepannbi
yeou.

OcHoBHasi mHeJb — BBECTU MOHATUSA MEPHNEHIUKYISIPHOCTH MPSIMBIX M IUIOCKOCTEW, H3YYUTh
MPU3HAKU NEPIEHAUKYISIPHOCTH NPSIMON U TUIOCKOCTH, JIBYX IIJIOCKOCTEHM, BBECTU OCHOBHBIE METPUUECKUE
MOHATHS (paccTOSTHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSIHUE MEXK]Y MapauIeNbHBIMH TIOCKO CTSIMU, MEXKIY
MapaAJUIENbHBIMU IPSIMOM U IUIOCKOCTBIO, PACCTOSIHUE MEXKIY CKPEIIUBAIOIIMMUCS MPSAMBIMH, YTOJ MEKIY
OpsIMOM U TUIOCKOCTBIO, YTOJ MEXKIY JABYMSI TUIOCKOCTSIMH), HW3YyYUTh CBOMCTBA MPSMOYTOJIHHOTO
MapajieenuIea.

[TonsiTHE MEPNEHAUKYISIPHOCTH W OCHOBAHHBIE HA HEM METPUYECKHE MOHATHUS (PaCCTOSHUS, YIJIbl)
CYILLIECTBEHHO PACLIMPSIOT KJIACC CTEPEOMETPUUECKUX 3azad, IMOSBISETCS MHOIO 3a/ad Ha BBIYMCIICHHUE,
ITUPOKO MCTIOIB3YIONMINX U3BECTHBIC (DAKTHI U3 TNIAHUMETPHUH.



IIpeoOpa3zoBaHue TPUTOHOMETPHUYECKUX BbIpaxkeHuii (124)

CHHYC M KOCHMHYC CYMMBbI M DPa3sHOCTH aprymMeHToB. DopMmynbl JBONHOrO aprymenra. @opmyisl
noHmwxenus crernenu. [IpeoOpazoBaHue cymMmm TpuroHomeTpuueckux GpyHkuuii B mpousseaenue. Ilpeodpa-
30BaHHE MIPOU3BEICHUN TPUTOHOMETPHUUECKUX (DYHKIIHHA B CYMMBI.

OcHoBHafl LeJIb:

— chopmupoBaTh mnpeiacTaBiaeHue o QGopMmylax CHHyca, KOCHHYca, TAaHT'€HCA CYMMBI U Ppa3HOCTH
aprymMenTa, (GopMyIibl TBOMHOTO apryMeHTa, (popMysisl HOJOBUHHOTO yIiia, (JOPMYJIBI TOHIKEHHS CTETICHH;
— CO3/aThb YCJIOBHSA JUIA OBJIAJeHHs] YMEHMeM IPUMEHSATh JTH (opMyssl, a Takke (OPMYIIBI
peoOpa3oBaHusi CyMMBl TPUTOHOMETPHUYECKHX (YHKIUI B Hpou3BeAeHUE W (POPMYIbl MpeoOpa3oBaHuUs
MIPOU3BEICHUS TPUTOHOMETPUIECKUX (QYHKIUN B CyMMY;

— paclIMpuTh M 0000IIMTH CBEJIEHUS O MPeoOpa30BaHUSAX TPUTOHOMETPUUECKUX BBIPAKEHUM C
MIPUMEHEHUEM Pa3IMUHBIX POPMYJI

MHuororpasHuku (74.)
[Tonarne muororpannuka. IIpusma. [Iupamua. IlpaBuinbHbIE MHOTOTPaHHUKH.

OcHoBHasi neJib — IO03HAKOMUTh YYaIIMXCS C OCHOBHBIMH BHJIAMU MHOTOTPAaHHHUKOB (IpU3Ma,
nMpaMuia, yceueHHas nupamuaa), ¢ popmynoit Ditsiepa As BBITYKIIBIX MHOTOTPAHHUKOB, C MIPaBHUIIbHBIMU
MHOT'OTPaHHUKAMM U JJIEMEHTAMU UX CHMMETPHH.

C nByMsl BHJaMHU MHOTOTPaHHMKOB — TETPa’ApOM U MapajlieleNuIeloM — YyJdalluecs Yxke
3HaKOMBbI. Ternepp 3TH MPEACTaBICHUS PACIIUPSIOTCS. MHOTOTpaHHUK ONpENeNseTcs Kak MOBEPXHOCTD,
COCTaBJIEHHAs U3 MHOTOYTOJIbHUKOB U OTPaHMYMBAIOIIasi HEKOTOPOE FrEOMETPHUUECKOE TeJO (€ro TOXkKe Ha3bl-
BAalOT MHOTOIPAHHUKOM). B CBf3M C 3TUM yTOYHSIETCS CaMO MOHSATHE T'€OMETPUYECKOro Teja, sl 4ero
BBOJIUTCS €I1I€ PsiJi HOBBIX MOHATUH (TpaHUYHas TOYKa GUTYpbI, BHYTPEHHSISI TOUKA U T. [I.). YCBOCHHE UX HE
SBISETCS O00SA3aTeNbHBIM JUIS BCEX YYalIUXCS, MOKHO OTPaHUYMTHCS HArJSIHBIM MPEJICTaBICHUEM O
MHOT'OTpaHHUKAX.

IIpousBoanas (16 4)
Ompenenenre YUCIOBOM TOCIEIOBATEILHOCTH M CHOCOOBI ee 3amaHus. CBOWCTBAa YHMCIIOBBIX

MOCJIEIOBATEILHOCTEMN.
[Ipenen ¢pynkuu Ha 6eckoHeunoctu. [Ipenen gpynkmuu B Touke. [Ipupamenue aprymenta. [Ipupamenne
byHKINHA.
3anauyu, NPUBOAAIIME K MOHATHUIO NMPOU3BOJAHOM. OrmpeneneHre MPOU3BOJHON. AJNTOPUTM OTBICKAHUS
npou3BoHON. Dopmynsl nuddepenumnpoBanus. Ilpasuna muddepenuupoBanus. uddepenumpopanue
byukiuu y = f(kx + m).
VYpaBHeHHEe KacaTeabHOU K rpa@uKy GyHKIUU. AJTOPUTM COCTaBIICHUS YpaBHEHHsI KacaTeabHOU K rpaduky
byukiuu y = f(X).
[IpumeHeHre TpOU3BOAHON ISl MccienoBaHus (PyHKIMIT HA MOHOTOHHOCTh U 3KcTpeMyMbl. [locTpoenue
rpaduxoB ¢yHkuil. [IpumMeHneHre Mpou3BOAHOMN IJI OTHICKAHUS HAaWOOJBIIUX W HAMMEHBIINX 3HAYEHUN
BEITUYHH.
OcHoOBHAaA HeJb:
— (¢opmupoBaTh YMeHHSI TNPUMEHSITh MpaBUIA BBHIYUCICHUS NPOU3BOAHBIX U BbIBoAA (GoOpMyl
MIPOU3BO/IHBIX JIEMEHTAPHBIX (QYHKITUI;
— (hopMHUpOBATH NpeACTABIeHHE O TIOHATUH TIPeeia YUCIOBOM MOCIeA0BATEILHOCTH U (PYHKIINU;
— €O031aTh YCJOBHS /JIsl OBJIQJIeHUS] YMeHHMeM HcCCIeoBaHus (YHKIHUU C TMOMOIIBI0 MPOU3BOIHOM,
COCTaBIISATh YPaBHEHHsI KacaTenbHOH K rpaduKy QyHKIIUK

[Ipu BBeneHUU MOHATHS MPOU3BOJHON M M3YYEHHMM €€ CBOWCTB CIIEyeT OMUPAThCA HA HarJsaHO-
WHTYUTUBHBIE TPEJCTABICHUS YYallUXCid O MPUONMKEHUHM 3HAYCHHH (PYHKIUU K HEKOTOPOMY YHCITY, O
MPUOTHKEHUH yJacTKa KPUBOU K MPSMOM TMHUU U T. II.

dopmupoBaHue TOHATUS Tpenena (YHKINH, a TaKKe YMEHHE BOCIPOU3BOIUTH NOKA3aTEIbCTBA
Kakux-1u00 TeopeM B JaHHOM pasjieiie He IpeaycMaTpuBaloTcs. B kadecTBe mpuMepa BbIBOJA TPABUII
HAX0XJICHUS TPOU3BOJHBIX B KJIAcCe€ paccMaTpHUBAaeTCs TOJIBKO TeopemMa O MPOU3BOJAHON CyMMBI, BCE
OCTalmbHBIE TEOpPEMBI pasjena NPUHUMAIOTCS 0e3 JoKa3aTelnbcTBAa. BakHO 0TpaboTaTh JOCTATOYHO
CBOOOJHOE YMEHUE MPUMEHATH 3TH TEOPEMBI B HECTIOKHBIX CITydasx.



B xoze pemenus 3a1a4 Ha IpuMeHeHHe (GOPMYITbI IPOU3BOIHON CIIOKHON (DYHKIIMU MOXHO OI'PaHUYUTHCS
ciyuaeMm f (KX + b): umeHHO 3TOT Cityuait HEOOX0 MM Jasiee.

Onopa Ha reoMeTpUYECKUN U MEXAaHMUYECKHM CMBICI IPOU3BOJHON JEJIa€T WHTYUTUBHO SICHBIMH
KPUTEPHH BO3pacTaHMs U yObIBaHUS (QYHKIIMHA, TPU3HAKA MAaKCUMyMa U MUHHUMYMA.

OcHOBHOE BHHMMAaHHE JIOJDKHO OBITh YJEJIEHO Pa3HOOOpPA3HBIM 3a/a4aM, CBA3aHHBIM C
UCTOJIb30BAHMEM TIPOM3BOJHOM st uccienoBanus (ynkuuid. OcTanbHONH Marepuan (IpUMEHEHue
NPOU3BOJHON K TPHOMMKCHHBIM BBIYMCICHHUSM, IPOM3BOJAHAS B (HU3UKE W TEXHUKE) JaeTcsi B
O3HaKOMHUTENbHOM IIaHe. OcTanbHOM Marepuan (IIPUMEHEHHE MPOU3BOJAHON K INPUOIMKEHHBIM
BBIUMCIICHUSM, TPOU3BOIHAS B (PU3HKE U TEXHHUKE) JAETCS B 03HAKOMHUTEIBHOM IOPSIJIKE.

BekTops! B npocTpancrse (34)

Oooomarniee moproperue. (6 4)

OcHoBHas 1e/Ib:

— 00001IUTH U CHCTEMATH3UPOBAThL Kypc MaTemaTuku 3a 10 kiacc;

— (popMupoOBaTH NpeacTaBJIEHUS O PA3TUYHBIX TUITAX TECTOBBIX 3aJIaHUM, KOTOphIE BKItoYaroTcsi B EI'D
10 MaT€MaTHUKe;

— Pa3sBUBATb TBOPUYECKUE CIIOCOOHOCTH MPU MPUMEHEHUH 3HAHUM U yMEHUH B pemeHuu BapuanTos EI'D no
MaTeMaTHKe.

OTAMYUTENbHBIMU YEPTAMH JIAHHOTO Kypca SIBJISIOTCS OJTHOBPEMEHHOE U3yUeHHUE BYX pa3/iejioB
Kypca: anreOpsl U HadaJl MaTeMaTHIECKOTO aHAIM3a U TeOMETPHH.

OCc00EHHOCTHIO OpraHU3AIMK YI€OHOTO MPOIecca Mo JaHHOMY KYpCY SBIISIETCS] UCIIOIh30Ba-
HUE AJIEMEHTOB Pa3BUBAIOIIETO U TIPOOIEMHOTO 00yUEHHs, METOa TIPOEKTOB

KoHTposib mocTimkeHus 0Oy4armmuMUCs yPOBHS TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa
OCYHICCTBJ'I?I@TCH B BUJAC. BXOIHOTO, TeKYH_[eFO U HUTOTOBOIO KOHTpOJ’ISI B CJ'IC}IyIOHII/IX (1)OpMaXZ 3a4€T,
caMOCTOsITeNIbHAasT paboTa, KOHTPOJIbHAsI paboTa, MaTEeMAaTHMUYECKH JUKTAHT, TECT TEMAaTUYECKUU, TECT
MOATOTOBKM K cjade EI'D, TecT HTOTOBEIH.



TemaTruueckuii nJjiaH.

(170 gacoB u3 pacuera 5 4acoB B HEJEIIO).
Tembl 10 aniredpe M HaA4YaIaM aHAJIM3A

Ne Copep:xaHue TEMBI Obuee TpeGoBanus K pe3ynbraTaM OO0y4YeHHs
KOJI-BO
4acoB

1. 4 [ToBTOpenune marepuana 7-9 xknaccos. CtapToBas

[ToBTOpEeHUE
KOHTpPOJIbHAsI paboTa.

2. 9 O0600mHUTh U CHCTEMATHU3UPOBATH UMECIOIINECS Y YUAIUXCS

UYucnoBsie QyHKIINT CBEJICHMSI O YHCIIOBBIX (DYHKIUSAX, YTIyOUTh U pacCIMPUTh
(GbyHKIMOHAIbHBIE TPEJICTABICHUS YUaIIUXCS.

3. | Tpuronomerpuveckue 26 N3yuuTh CBOMCTBA TPUTOHOMETPUICCKUX (PYHKITUH.
byHKIIUN

4, 10 CdopmupoBath y yJammuxcsi yMEHUE pemiaTh IpoCTeHIIme
Tpuronomerpuyeckue TPUTOHOMETPHUUECKHE YPABHEHUS U HAYYUTh 00YyJarOIIUXCS
ypaBHEHUS HEKOTOPBIM MPHUEMAaM PEIIeHUs TPUTOHOMETPUYECKUX

YpaBHEHUH U CUCTEM ypaBHEHUI.

5. | [IpeoOpazoBanue 15 CdopmupoBaTh 3HaHHUSA U YMEHHUSI, CB3aHHBIC C
TPUTOHOMETPHUYECKHUX MPUMEHEHUEM U3YYEHHBIX (OPMYI TPUTOHOMETPUU K
BBIPKEHUN peoOpa3oBaHNI0 TPUTOHOMETPUUECKUX BBIPAKECHUH.

6. 31 O3HaKOMUTH y4amuxcs ¢ MeroaamMu audhepeHnaIbHOro

UCYHCIICHHS], HAYUYUTh UCTIOJIB30BaTh IPUOOPETEHHbBIE

IIpousBogHas N N
3HAHMS U YMEHUS B MPOCTEUIINX CITy4asiX , B MPAKTUYECKOM
JESITeIbHOCTH U TTOBCEHEBHOM JKM3HM.

7. 7 [ToBTOPUTH MpOIiACHHBIN MaTepHall U CUCTEMATU3UPOBATH
OGoGmaroree 3HAHMSI, yMEHUS U HABBIKU TI0 OCHOBHBIM TEMaM Kypca
HOBTOpeHHE. matemaruku 10 knacca.

[ToAroTOBUTHCS K MTOTOBOM KOHTPOJIBHOHN paboTe.
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TeMbI MO reoMeTpumn

YueOHas TemMa

KoJ-Bo
JacoB

TpeOoBanus K pe3yjbTaraM 00y4eHH sl

HexoTopsie cBenenus u3
[JIAaHUMETPUHU

12

[ToBTOPUTHL M 0OOOIINUTE 3HAHUS yUAIIUXCS B 00JIaCTH
MIAaHUMETPHUH.

YT1yOuTh IpeICTaBICHUE YYAlIUXCs O MPUMEHEHHH TEOPEM O
MeIuaHe, OMCCEKTPHCE TPeyrojbHuKa, GopMyibl ['epoHa, 3amaun
Diliepa ¢ 1eNbI0 PEeIICHHS TPEYTrOJIbHUKOB.

YTi1yOuTh IpeICTaBICHNUE YYaIIUXCS O IPUMEHEHUH TEOPEM O
OHCCEKTPHUCE TPEYroJIbHUKA, C IENbIO PEIICHNS TPEYTOJIbHUKOB
YTi1yOuTh IpeICTaBlICHUE YUalIuXcsl O MPUMEHEHUH (POPMYIIbI
["'epoHa ¢ 1eNbIO PElIeHUs TPEYTOJIbHIUKOB

PacimpuTh 3HaHUA y4alluXcs 3a CUET PACCMOTPEHUS U
PAKTHYECKOT0 NPUMEHEHHUs1 TeopeM Menenast u YeBbl

Beenenne. AKCUOMEI
CTEPEOMETPUH U UX CIICICTBUS

HBy‘lI/ITB OCHOBHBIC aKCHOMBI IIJIOCKOCTHU BBIpa60TaTB HaBBbIKH
IMMPUMCEHCHUA aKCHUOM CTEPCOMETPUHN U UX CJ'IG,I[CTBI/Iﬁ Ipu
CIICHUU 3a/a4.

[TapannenbHOCTh NPSIMBIX U
JIOCKOCTEN

16

B pesynbmame usyuenus OAHHOU 271a8bl y4aujuecsi 00JIHCHbL.
BHamb onpedeneHue u NPUIHAKU NAPALIENbHbIX NI0CKOCmell,
NpAMOU U NIOCKOCMU, NIOCKOCMEU 8 NPOCMPAHCmee; yMensb
pazniuuams mempas’dp u napaiieienuned, onpeoenims 3aumMHoe
pacnonoodicenue npsAMbIX U NIOCKOCMeElU 8 NPOCMPAHCmee,
L300pasicamv npocmpancmeeHuvle hucypvl Ha NIOCKOCMU.

[lepneH MKy PHOCTD MPSAMBIX U
JIOCKOCTEN

17

B pe3ynomame uzyuenus OAHHOU 271a8bl Y4auuecs 00NCHbL.
BHamb onpeoenenus U NPUIHAKU NePREeHOUKVIAPHOCIU NPAMOU U
nI0CKOCMU, 08YX NJIOCKOCMEl,; YMemsb onpeoeniams Ha PUCYHKE
yeon medrcoy npamoll u nioCKoCmbio, 08Y2PAHHbLIL Y20,
NpUMEHAMb UX NPU peleHUU 3a0ay

MHOrOrpaHHUKH

16

Ha3pIBaTh 311€MEHTHl MHOTOTPAHHUKOB (BBITYKIIBIX U
HEBBITYKJIIBIX).

[NOBEPXHOCTEN ITPU3MBI

'YMeeTh: BBIUHUCIIATH IJIOLA(b TOBEPXHOCTHU IIPU3MBI;
npuMeHATh 3YH npu BeIYMCICHUH TUIOIAeH TOJIHON U OOKO-
BOU ITOBEPXHOCTEN ITPU3MBI

10




Pemrats 3aa4u, CBSA3aHHBIE C IMPAMUION , yCEUEHHOMN
[IPaMUJION, C TPABUIIbHBIMU MHOTOTPaHHUKAMU.

B pezynomame uzyuenus OaHHOU 271a6bl y4aujuecs OOAICHbL.
BHAMb CEOUCMEA MHO202PAHHUKOG, ONUCAHUE UX; YMEMb
npUMeHAMb UX 8 peueHuy 3a0au.

[loBTOpEHNE 4 Iloozomoeka k EI'9

HToro 68

TPEBOBAHMUA K YPOBHIO ITOAT'OTOBKHA
Baok «Aaredpa n Ha4ya1a aHAIN3a»
3HATH/TIOHMMATD.

e 3HAUEHMWE MaTeMaTH4YEeCKOM HAyKW MJsl PEIICHUs 3a/1ad, BO3HUKAIOIIMX B TEOPUU U IPAKTHKE;
LIIMPOTY U B TO XK€ BpeMs OrPAHUYEHHOCTh NPUMEHEHMSI MAaTEMaTHYECKUX METOJOB K aHAJIU3y U
HCCIIEIOBAaHUIO TPOLIECCOB U SBJICHUH B MPUPOJIE U OOIIECTBE;

e 3HayeHUE MPAKTHKH U BONPOCOB, BO3HHUKAIOIIMX B CaMOW MareMaTuke aias (GopMUpOBaHHUS U
Pa3BUTHS MAaTEMATUYECKOW HAYKU; UCTOPHUIO PA3BUTHS NOHATHS YUCIA, CO3JaHUS MAaTEMaTHUYECKOTO
aHaJn3a;

11




® YHUBEPCAIBHBIA XapaKTEp 3aKOHOB JIOTMKA MAaTEMAaTHUYECKUX PACCYXKICHUM, UX IIPUMEHUMOCTb BO
BCEX 00JIACTSAX YEIOBEUECKOM ESATENbHOCTH;
® BEPOSITHOCTHBIN XapaKTep Pa3IM4HbIX IPOLECCOB OKPYXKAIOLIEr0 MUPA;

Auredpa.
YMETh:
® HaxOJUTh 3HAUEHUS TPUTOHOMETPUUECKUX BBIPAKEHUII; 110JIb30BATHCS OLEHKON U MPUKUIKON
[P MPAKTUYECKUX pacyeTax;
® TPOBOJUTH MO HM3BECTHHIM (OpPMYJIaM M TpaBWIaM NpeoOpa3oBaHMs TPUTOHOMETPUUYECKUX
BBIpa)KCHUH, OYKBEHHBIX BBIPAYKECHHIH.
® BBIYUCIIATH 3HAYEHMSI YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHMH, OCYLIECTBIISISI HEOOXOAUMBbIE
MIOICTAHOBKHU U NpeoOpa3oBaHUsl.
HCI0JIb30BATh MIPUOOPETEHHBIE 3HAHNUSA U YMEHMSI B IIPAKTUUYECKON AEATEIbHOCTH M MOBCEIHEBHOM JKHU3HU
JUISL:
" [IpaKTHYECKUX  pacueToB 1o  ¢opMmynaam,  BkIoyas  (GOpMyNbl,  coJepKaliue
TPUTOHOMETpHUUYECKHE (PYHKIIMHU, UCHOJIB3YS MPU HEOOXOJUMOCTH CIIPaBOYHBIE MaTepHallbl U
MPOCTEUIINE BEIYUCIUTENBHBIE YCTPOUCTBA.

DyHKIUHN U TPa@uKH.
YMETb:

"  ONpEeNeNATh 3HAUEHUS TPUTOHOMETPUYECKUX (PYHKLIMH MO 3HAYEHHUIO apryMEHTa MpHU Pa3IUYHBIX

crioco6ax 3aaHust QyHKUUU;

"  CTpOUTH rpadUKy TPUTOHOMETPUUECKUX (PYHKIIUA;

®  CTpOUTh rpaduKH, OMUCHIBATH MO Irpa@UKy M B MPOCTEHIIUX CilIydasxX No (opmylie MOBEACHUE U

CBOMCTBa (PyHKIMN, HAXOAUTH IO rpaPuKy GYHKIIMN HAaUOOJIbIINE U HAUMEHBIINE 3HAUECHUS;

"  pemaTh TPUTOHOMETPUYECKUE YPABHEHUS, UCIIOJIb3Yys CBOICTBA QYHKIMHI U UX rpaduKy;
UCIOJb30BaTh NPUOOPETEHHBIC 3HAHUSA U YMEHUS B MPAKTHUECKOW JEATENbHOCTH U MOBCEIHEBHON KHU3HU
TS

® ONMCaHMs C MOMOLIBIO (PYHKIMI pa3IMYHBIX 3aBUCUMOCTEH, NPEJICTABICHHS UX IpadUuecKH,
HWHTEpIpETaIuU TPa(UKOB;

Hauyana maTeMaTH4ecKoro aHajm3a.
YMETb:

1. BBIYMCIATH IPOU3BOHBIC AIIEMEHTAPHBIX (QYHKIMH, UCIIONb3Ys CIIPABOYHBIE MAaTEPHUAIBL;

2. WccnenoBaTh B MPOCTEHHIMX CiydasxX (YHKIUM HAa MOHOTOHHOCTb, HaXOJIUTh HauOOJIBIINE U
HAaUMEHBIINE 3HAYCHUS (YHKLIUNA, CTPOUTH IPaQUKH MHOTOUJICHOB M NPOCMEUUUX PAYUOHATbHBIX
@yHKyuii ¢ UICTIONIH30BAHUEM allllapaTa MaTeMaTHYEeCKOTO aHANIK3A.

WCII0JIb30BaTh MPUOOPETEHHbIC 3HAHUS U YMEHHUS B MPAKTHUECKOH JEATEIbHOCTH U MOBCEJIHEBHON KU3HU
TUIs

® pelleHHs NPUKIATHBIX 3a]a4, B TOM YHCIE COIMAbHO — SKOHOMHYECKUX W (PU3NYECKHX, Ha

HauOoJbIlIee U HANMEHbIIIee 3HAUCHUS, Ha TPOXOXKICHHE CKOPOCTU U YCKOPEHHUS.

YpaBHeHHS U HEPABEHCTBA.
YMETh:
e pelarb TPUTOHOMETPUYECKUE YPABHEHUS U HEPAGeHCmea,
® UCMOJb30BATH A MPUOIMKEHHOTO PEIIeHHs] ypaBHEHUH U HEpaBeHCTB I'paMuecKuil METOI.
baok «I'eomerpus»
YMETh
® pacro3HaBaTh Ha 4YepTeXkax M MOJEISIX INPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCHTH TpPEXMEpPHBIE
O0O0BEKTHI C UX ONMUCAHUSIMHU, H300paKEHUAMHY;
® ONNCHIBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE, APSYMEHMUPOBANb
c60uU cydHcOeHUs 06 SMOM PACNONIONCEHUU,

12



aHAIM3UPOBATH B MPOCTEUIINX CITyYasX B3aUMHOE PACIOJIOKEHUE OOBEKTOB B TIPOCTPAHCTRE;
M300paxaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIbIE Tella; BBITIOIHATH YEPTEKH 110 YCIOBHUAM 3a7a4;
cmpoums  cedenusi Kyoa, npuzmul, RUPAMUObL,

pemaTth IUTAHUMETPUYECKHE ¢ TMPOCTEHIINE CTEPEOMETPUYECKHE 3aJladyd  Ha HaXOXKICHHE
r€OMETPUUECKUX BEJIMYUH (JIJIMH, YIJIOB, IUIOMIAIEH );

WCIOJIb30BATh MIPH PEIICHUU CTEPEOMETPUICCKIX 33124 TUTAHUMETPUIECKIE (PAKThl U METOJIBL;
MIPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

HCIIOJIB30BaTh HpI/IO6pCT€HHBI€ S3HAaHUA U YMCHHA B Hp&KTH‘-ICCKOfI JACATCIBHOCTHU U HOBCGI[HGBHOﬁ KHU3HU

JJIAC

1. uccnemoBaHus (MOJENMPOBAHMS) HECIOXKHBIX MPAKTHYECKHX CHTYalluidi Ha OCHOBE
M3yYeHHBIX (POPMYI U CBOMCTB (uryp;

2. BBIYHCIICHUS TUIONIA/ICH TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUH MPAKTHYECKIX
3a7a4, UCIOJIb3Ysl IPH HE0OXOAMMOCTH CIIPABOYHHUKH U BBIYUCIUTEIHHBIE YCTPOUCTBA.

MarepuajibHO — TEXHHYECKOe o0ecrneyeHue
1. KomMnbroTep ¢ mpoekTopoM;
2.Pa3naTouHblil AMJAKTUYECKUI MaTepHall;
3. TaGmuisl
OcHoBHas y4eOHO — MeToAMYeCcKast IUTEepaTypa.

IIporpamMma o01meo0pa3oBaTe/IbHbIX yUpeKICHHI: AJiredpa M Ha4YaJIa MATeMaTH4eCKOro anajaunsa. 10-
11 ki./ Coct. Bypmuctposa T.A. — M.: IIpocBemenne, 2010.

Jluteparypa
13



HNudopmannoHHo-MeToAMYECKOE 00ecTiedeHHe Y1eOHOro mpouecca

Pabouas nporpamMmma OpuCHTUpPOBaHa HAa UCIIOJIb30BAHUC y‘{EGHO-MeT()}II/I‘{eCKI/IX KOMIIJIEKTOB:

o 1.

2.

3.

Mopakosuy, A.I'. Anrebpa u Hauana MaTeMaTHdeckoro aHaimmsa. 10 kimacc: B 2 9 (mpouibHbINH
ypoBeHb)/A.I".Mopakosuu,B.I1.Cemeno.-M.-Muemosnna,2013.

Mopaxosuy, A.I'.Anrebpa 1 Hau1a MaTeMaTH4ecKoro aHaiusa. 10 kiacc: metoa.nocodue s
yuutensi(nmpoduisHblii ypoBeHs) /A.I.Mopakosud,B.I1.Cemenos.-M.-Muemosnna,2013.
I'mu36ypr,B.M. Anrebpa u Hawia MaTeMaTndeckoro ananu3a. 10 kimacc: KOHTPOJIbHBIC
paboTeI(poduibHeIiA ypoBens)/B.U.I'mu30ypr.-M:Muemosuna,2013

1.Aranacsn,JI.C.I'eomerpus, 10-11:Yued. ans.06meo0pazoBat. yupexaenuit/J1.C. AranacsH,

B.®.byry3oB C.b.Kanomues.-M.-IIpocsemenne,2009.-M.-IIpocsemenne,2013.

2.
3.

1.
1.

2.

7.

3uB,B.I".Jlnnaktnyeckue marepuainsl no reomerpun uig 10 knacca.M.-IIpocsemenne,2012
Aposenko B.A.Iloypounsie pazpabotku mo reomerpuu .10 kinacc/B.A.SAposenko.-M.:BAKO,2012

JlonojiHUTeIbHAS JIUTEPATypPa sl YUUTEJIA.
bawmakos, M. M. Maremaruka. [Ipaktukym mo pemeHuto 3amad :y4e6. I[locobume mis 10-11
KyaccoB rymanuTapHoro npoduist/M. . bammakos.-M. : [IpocBemenue, 2011.
I'nuzbype, B. 1. Matemaruka : HOJHbIN cipaBoYyHUK AHs noarotoBku k EI'D / B. U. I'muz0ypr,
H. 1O. JlaBpenTbeBa, A. I'. Mopakosud. — M.: ACT : Actpens; Biragumup : BKT, 2010.
Usnes, b. U. lngaktindeckue MaTepuaibl Mo anredpe u HavaiaMm aHanusa ais 11 kmacca / b. Y. Us-
neB, C. W. Caaksn, C. U. llIBapudypa. — M.: IIpocsemenue, 2010.
Jlyxun, P. J[. YcTHBIE yIpaXHEeHHS 10 anreOpe W HadajgaMm aHajdu3a : KHUTa JJis yuutens /P.
. JIyxkun, T. K. JIykuna, U. C. SAxynuna. — M.: [Ipocsemenne, 2010.
Mamemamuxa. Cuctema moarotoBku kK EI'D : ananmm3, TUNOBBIC 3adaHHUs, IWArHOCTHKH,
TPEHUPOBOYHBIE TeCThI / aBT.-cocT. B. H. Cryaenenkas. — Bonrorpan : Yautens, 2011.
Mamemamuxa. Cucrema mnoarotoBku kK EI'D : aHamm3, THIOBBIC 3adaHMs, JIHArHOCTHKHU,
TpenupoBounbie TecThl. Yacth C / aBT.-coct. U. C. I'anenkoBa, B. H. Cryaenenkas. — Bonrorpan:
Vuurens, 2011.
Hlamwun, B. M. Temarnueckue TeCThl I IOATOTOBKHM K EI'D mo maremarnke / B. M.
[ITammua. — PoctoB H//1.: ®enunkc, 2011.

[Ipu paboTe MOKHO UCIONIB30BATH TAKKE CTAThU M3 HAYYHO-TEOPETUUECKOTO U METOJUYECKOTO
KypHana «Mamemamuxka 6 wikone», U3 €XKEHEIEIbHOTO0 Y4eOHO-METOJUYECKOTO MPUTONCEHUS K
eazeme «llepeoe cenmsaopsy «Mamemamuxay.

2.JlonoJIHUTEIbHAS JIUTEPATYPA AJIsl 00yUAIO U XCH.

1.

Mamemamuka : TPEHUPOBOUYHbIC TEMATUYECKUE 3a/IaHUS TIOBBIIIIEHHOM CII0KHOCTH C OTBETaM

s moarotToBku k EI'D m k npyrum ¢opmam BBIIYCKHOTO W BCTYNMHUTEIBHOTO IK3aMEHOB /
coct. I'. U. KoBanesa, T. . by3ynuna, O. JI. be3pykoBa, }O. A. Po3ka. — Boarorpaa : Yuurens,
2009.
llopoghees, I'. B. Matemaruka. 11 kiacc : cOOpHUK 3alaHUi 111 TPOBEICHHS TUCHbMEHHOTO
sK3aMeHa 3a Kypc cpeaneii mkonsl / I'. B. lopodees, I'. K. Mypasun, E. A. CenoBa. — M.:
Hpoda,2011

Mamemamuxa. Iloarotoka k EI'9-2012. Berynurenbhble ucnbitanus / nof pen. . @. JlbiceHKo.
— PocroB v//l.: Jlernon, 2011.

Mamemamuxka. TlogroroBka k EI'D-2012 : yueOHo-TpeHMpoBOUHbIE TecThl / monx pea. d. O.
JIsicenko, C. FO. Kynabyxoa. — PoctoB v//1.: Jlernon, 2012.

Ouyuxnoneous nana nereut : B 15 1. T. 11. Marematuka / moxa pea. M. JI. AkcenoBa. — M.: ABan
ta+, 1998.

3. [IporpaMMHo-nearoruyecKue cpeacTBa, peajusyemMbie ¢ IOMOIILI0 KOMIBIOTEPA.
1.CD «1C: Penerutop.Marematukan(KuM).

2. CD «AJITEBPA ne ansa otninunukoB» (HUM skoHOMUKH aBUAITMOHHON TTPOMBIIIIIIEHHOCTH ).
3. CD «Marematuka, 5-11 knaccol. [Ipaktukym».

4. llnpposrpie odpazoBaTenbHbie pecypcebl (LHOP) 1iist mogiep:KKu NoAroTOBKM MKOJIbHUKOB.
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1. HUnrepuer-nopran Beepoccuiickoit onmmmnuapl KOJIBHUKOB. — PesxkuM goctyna @ http://www.
Rusolump.ru

2. WubopManmOHHO-TTOUCKOBAS cucrema «3agauny».-Pexum JocTyna:
http://zadachi.mccme.ru/easy

3. 3amaun: HHPOPMAIIMOHHO-TIOMCKOBAsl CHCTEMa 3aj1a4 10 Maremathke. — Pexxum nocryma : http://
zadachi.mccmt.ru

4 MaremaTuka 1S IIOCTYNAIONMKX B By3bl. — Pexkum moctymna: hflp://www.niatematika.agava.ru

5. BuptyasnbHas 11ko0Jia FOHOTO Marematuka. — Pexxum mocrtyna : http://math.ournet.md/indexr.htm

6. bubnuoTeka 3JIeKTPOHHBIX YUeOHBIX MOCOOUIT MO0 MaTeMatuke. — Pexxum nocrtyma: http://
mschool.kubsu.ru

7. OOpa3oBaTenbHbIi opTan «Mup anredpsi». — Pesxxum nocryna : http://www.algmir.org/
index.html

8. MunucrepctBo oopazoBanusi PO. — Pexxum moctyna : http://www.informika.ru; http://mwww;edgov.ru;
http://www.edu.ru

9. TectupoBanue on-line. 5-11 knaccel. — Pexxum gocryma : http://www.kokch.kts.ru/cdo

10. Caiitel snmknoneauit. — Pexum mpocryna : http://www.rubricon.ru; http://www. Encyclopedia.ru

11.Bcs snemenTapHasi MaTeMaTka. — PexxuM gocryma : http://www.bymath.net

12.EI'D no maremaruke. — Pexxum noctyna : http://uztest.ru
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TemaTtuueckuii mian. (175 wacoB u3 pacuera 5 yacos B Henenio). Tembl o ajnredpe n HayanaM aHaJIHM3a

HaumenoBanue pasnena,
KonnuecTBo yacos

HasBanue teMnl

ConepxaHue yaeOHOTO MaTepHuaia.

TpeboBaHMs K YPOBHIO IOJTOTOBKH
yyanmxcs

IloBTOpEHUe.
34

[ToBTOpenue marepuana 7-9
KJIaCCOB aJreOpEbI.

IToBTOpenue marepuana. Meron
UHTEPBAJIOB.

DopMyJibl COKPAILIEHHOTO YMHOKEHHUS.
[IpeobpazoBanue BIPAKEHUM.
Pemenne cucrem ypaBHeHuit Pemenne
TekcToBbIX 3a4a4.

HOIII‘OTOBI/ITBCSI K CTapTOBAasd KOHTPOJIbHAA
pabora .

YucisioBbie pyHKIHH.

1. OnpeneneHue YMCIOBOM

Oyukiuu.  OO6macte  ompeneneHus |

3HATH/ MOHUMATD:

9 4. (GYHKIMY U cIIOCOOBI €€ 3aJjaHMtsl. MHOKECTBO 3HaueHuil. ['papux QyHKIUU. | - yncaOBBIE QYHKINH, CIOCOOBI 3aJaHUS
[TocTpoenue rpadpukoB pyHKUNHN, 3a1aHHBIX | YHKIUI;
pa3IUYHBIMU CIOCO0aMHU. - CBOICTBA YMCIIOBBIX (DYHKIIUIA;
2. CpoiicTBa (PyHKIIHIA. CgoiicTBa (DyHKITUN: MOHOTOHHOCTb, - mepuoauvecKas (pyHKIHs;
YETHOCTh M HEYETHOCTh, BBIITYKJIOCTD, - oOpaTHbIe (DYHKITHH.
OTPaHUYCHHOCTH, HETIPEPHIBHOCTb. Ymern:
I'padmueckas nnTepnperanus. - OIIpeNeNsITh 3HaueHus1 QYHKIUH 110
3HAYEHUIO apryMEeHTa MpU Pa3INuHbIX
3. O6parHas QpyHKIHS. Bsaumno o6parueie  ¢Qynkumm. O6macTs | COCO0ax 3anaHus QYHKIMM;
onpeneNeHus M 007acThb  3HAYEHWA | - CTPOUTH rpadMKu U3Y4EHHBIX ()YHKIIMH,
obpaTtHOil (QyHkuuu. I'paduk oOpaTHOl | BBIIOJIHATL MPe0Opa3oBanus rpaduKoB;
GYHKITUH. HaxoxneHue (QyHKIMH, | - ONMCHIBATH M0 rpaduKy MOBEIECHHE U
00paTHOI TaHHOM. CBOMCTBA (PyHKIHH;
- pelaTh ypaBHEHUs UCIIOJb3Ys X
rpaduyuecKue npeicTaBIeHUs.
Tpuronomerpuueckue 4. YucnoBasi OKPY>KHOCTb. YucnoBas OKpyKHOCTb. MakeTbl unciioBoii | 3HaTh/ MOHUMATH:

pynkuun. 26 4.

OKPY’XHOCTH U pa60Ta C HUMH.

5. HucnoBas OKpYKHOCTb Ha
KOOPJIMHATHOM MJIOCKOCTH.

KOOp,Z[I/IHaTLI TOYEK YMCIIOBOM OKPYKHOCTH.
CocraBneHue Ta6J'II/II_IBI KOOpAWHAT TOYCK
YHCI0BOM OKPYXHOCTH.

6. Cunyc u kocuHyc. TaHreHc u
KOTaHI'€HC.

CI/IHYC, KOCHUHYC, TAHI'CHC, KOTAHI'CHC
ITPOU3BOJIBHOTO yI'Jla, UX CBOICTBA.

7. TpuroHomeTpudeckue QyHKIHH
YHMCIIOBOTO apryMeEHTa.

Tpuronomerpudeckne GyHKIUU YUCIOBOTO
apryMeHTa, TPUrOHOMETPUUYECKUE
COOTHOILIEHUS OJJTHOTO apryMeHTa

- YUCJIOBas OKPY>KHOCTh, CHHYC, KOCHHYC,
TaHT'€HC U KOTAHT€HC YHUCIIOBOTO apryMEHTa;
- CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC
YIJI0BOTO apTyMEHTa;

- paauaHHas Mepa yria;

- OCHOBHBIE TOXKICSCTBA;

- COOTHOILIEHUS MKy TPaJyCHOM U
paauaHHON MepaMHu yria.

YMmeTh:
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8. Tpuronomerpuueckue QyHKIIH
YIJIOBOTO apryMeHTa.

Cunyc yria, KOCUHYC yria, TAaHT€HC YTJa,
KOTaHI'€HC yIJia, TpaJycHasl Mepa yria,
paauvaHHas Mepa yria

9. ®opmyIbl IPUBEICHUS

DopMyIIbl IPUBEJICHNUS, YIIIbI IEPEXOAA

10. ®ynknus y =Sin X, ee CBOWCTBA
U TpaduK.

Tpuronomerpuyeckast GyHKIus Y =Sin X ,
rpaduk GyHKINHU, CBOHCTBA (DYHKIMU

11. ®ynkuusa y =CcoSX, ee
CBOWCTBA M rpauK.

Tpuronomerpudeckas GpyHKIus Y = COSX,
rpaduk GyHKINHU, CBOHCTBA (QYHKIMU

12. [lepnoanuHOCTH
byHKIui y = Sin X, y = COS X

[lepuoanyeckas GyHKIUs, IEPUOT
(GyHKIIMH, OCHOBHON NIEPUOJ

13. IIpeobpazoBanue rpaguKoB
TPUTOHOMETPUUECKUX (PYHKUIMN

[Moctpoenue rpaduka pyukun y = mf (x)
[Moctpoenue rpaduka pyukimu y = f (kx) .

14 . Oynxumn y =tgx, y = ctgX, ux
CBOMCTBA U rpauKH.

Tpuronomerpuueckue
Gynkuun y =tgx, y = ctgx, rpaduku
byHKuMi, cBOMCcTBA QYHKINN

- HaXOJIUTh Ha OKPY)KHOCTH TOYKH TIO
3aJJaHHBIM KOOpAMHATAM;

- HaXOJUTh KOOPIMHATHI TOUKH,
PacroJIo’)KEHHOW Ha YUCIIOBOM OKPYKHOCTH;
- pemaTh NPOCTEeHIINEe TPUTOHOMETPUYECKHE
YpPaBHEHUS C IOMOLIBIO YUCIOBOM
OKPY>KHOCTH;

- MpeoOpa3oBBIBATH TPUTOHOMETPHUECKHE
BBIPAKCHUS C IOMOIIBIO TOXKIECTB;

- CTPOUTH I'pa)uKN OCHOBHBIX
TPUTOHOMETPUICCKUX (PYHKIIHH U
peoOpa3oBHIBATH UX;

- OTIMCHIBATh CBOMCTBA TPUTOHOMETPHUIECKUX
2SNV

- MpeoOpa3oBHIBATh BEIPAKEHUS,
cojeprkaniue oopaTHbIe
TPUTOHOMETPHUYECKHE (DYHKIIHH.

YMeTb NpUMEHSTh N3y4E€HHBIN
TEOPETHUYECKUI MaTeprall IPU BBHITIOITHEHUN
MMACbMEHHOM pabOTHI.

Tpuronomerpuueckue
ypaBHeHus. 10 4.

15. Apkkocunyc. Pemenne
ypaBHEHH COSt=a

TpuroHomeTprudeckue ypaBHEHHUs,
rpaduueckuil METO1 pelieHus ypaBHEHUs
BHa COSt = a. ApKKOCUHYC, ypaBHEHHUE
cost = a, HepasenctBa CoOSt > a,
IIPOCTEUIINE TPUTOHOMETPUUECKUE
yYpaBHEHUs

16. Apkcunyc. Pelienne ypaBHEHUS
sint=a

TpuroHoMeTpuyecKre ypaBHEHHS,
rpadu4ecKuii METOI PELICHHS YPABHEHUS
BUAaSint =a. ApkcuHyc,

ypaBHeHHe SNt = a, HepaBeHcTBaSiNt > a,
IPOCTENIIINE TPUTOHOMETPUIECKHE
ypaBHEHHSI

17. ApkTaHreHc U apKKOTaHI'€HC.

Pewrenne ypaBHeHUI
tgx=a,ctgx=a

ApKTaHI€HC U apKKOCHHYC, YPaBHEHUS
Buza tgx = a,ctgx =a, HepaBeHcTBa
tgx > a, ctgx > a, npocrenmme
TPUTOHOMETPUYECKUE YPABHEHUS

3HaTh/ MOHUMATH:

- aQpKCUHYC, apKKOCHHYC, apKTaHTEHC,
ApPKKOTAHTEHC;

- opMyIIBI AJIs pelIeHUs
TPUTOHOMETPUYECKUX YpPaBHEHUI;

- CIOCOOBI PEMICHHS TPUTOHOMETPUUYECKHUX
YpaBHECHUH.

YMeTh:

- BBIUMCJISITh HEKOTOPBIC 3HAUCHHUS OOPATHBIX
TPUTOHOMETpHYECKUEe (DYHKIU;

- pemaTh MPOCTEUIITNE TPUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA;

- pemaTh OTHOPOHBIE TPUTOHOMETPUUECKUE
YpaBHEHUS;

- IOKa3bIBaTh PEIICHUS] YPAaBHEHUU U
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18. TpuroHomerpuyeckue
ypaBHEHUs

[Ipocrenmye TpUrOHOMETPUYECKUE
YPaBHEHUS, METOJ| BBEJCHUS HOBOI
IIEPEMEHHOM, METOJI PA3JI0KECHHs Ha
MHOYUTEIH, OAHOPOAHbIE
TPUTOHOMETPUYECKUE YPABHEHUS, AIITOPUTM
peuieHuss OAHOPOIHOIO YPaBHEHMS BTOPOU
CTEIICHU

HEPaBEHCTB Ha €IMHUYHOUN OKPY>KHOCTH.

IIpeodpa3oBanue
TPUTOHOMETPHYECKUX
BbIpaskeHHu#. 15 4.

19. CuHyc 1 KOCUHYC CYMMBI U
pa3HOCTH apryMEHTOB

@opMyIIbl CHHYCA U KOCUHYCA CYMMBI U
Pa3HOCTH apryMEHTOB.

20. TaHreHc CyMMBI U Pa3HOCTU
apryMeHTOB

@opMyIIbl TAHIE€HCA CYMMBI U Pa3HOCTH
apryMEHTOB.

21. ®opmynbl ABOMHOTO apryMmeHTa

PopMyIIbl IPUBEJICHHUS.

22. TIpeoOpa3oBaHre CyMM
TPUTOHOMETPUUECKUX (PYHKIINI B
MPOU3BEICHUS

@opmyibl JBOMHOTO aprymenTa. ®opmyisl
NOHWKEHUS cTeneHn. opmynbl s
npeoOpa3oBaHusi CyMMBI
TPUTOHOMETPUUECKUX (PYHKIINI B
MIPOU3BE/ICHHUE.

23. IIpeobpazoBaHue MpOU3BEACHUI
TPUTOHOMETPUUECKUX (PYHKLINI B
CYMMBI

Dopmyibl i TpeoOpa3oBaHus
MIPOU3BEACHUS TPUTOHOMETPHUSCKUX
dbynkui B cymmy. [IpeoOGpa3oBanue
BBIpaKeHUsT ASIN X+ BCOSX k Buay
Csin(x+t).

3HaTH/ NOHMMATH:

- popMyIIbl, CBSA3BIBAIOLINE
TPUTOHOMETpHUYECKHE (DYHKIIMU OJTHOTO U
TOTO K€ apTyMEHTa;

- pa3Iu4HbIe CTIOCOOBI pelIeHus
TPUTOHOMETPUUECKUX YPABHEHHH.
Ymers:

- MPOBOIUTH MpeoOpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAXKEHHI C
HCII0JIb30BAHUEM PA3IUYHBIX POPMYIT;

- pemaTh TPUrOHOMETPUUYECKUE YPaBHEHUS
UCIOJIB3YS pa3InYHbIE CIIOCOOBI.

IIpousBoanas. 31 4.

24. YucnoBele MOCIEI0BATEILHOCTHU
u Ux CBOMCTBA. [Ipenen
MOCJIENOBATEILHOCTH

Onpenenenne 4YuciIOBOM
IOCJIENOBATEIHLHOCTH U CITOCOOEI €€
3amanns. CBOMCTBA YHCIOBBIX
MOCJIEAOBATENLHOCTEA.

25. Cymma OecKOHEUHOMH
reOMEeTPUUECKOI Iporpeccun

Onpenenenue npenaena
rociaenoBarenbHocTH. CBOMCTBA
CXOIAIIMXCS ITOCIEN0BATENLHOCTEIA.
Brruucnenue npenenon
MTOCJIEIOBATEIbHOCTEM.

26. Ilpenen pyHkuun

[Ipenen pyHkumru Ha GECKOHEUHOCTH.
[Ipenen ¢pynkuuu B Touke. [Ipupamenue

3HaTh/ IOHMMATB:

- YHUCJIOBAs MOCIIEI0BATEIBHOCTh, CBOMCTBA
YHCIIOBOM MOCJIEIOBATEILHOCTH;

- Ipeiesl IOCe10BaTENbHOCTH;

- hopMyIly CyMMBbI OECKOHEUHOMH
reOMEeTPHUECKON MPOTPECCHH;

- npeaen GyHKINH;

- POU3BO/IHAS, AITOPUTM OTBHICKAHUS
MPOU3BOHOM;

- npaBuia u GopMynsl quddepeHIpoBaHus,
- aNTOPUTM COCTaBIICHUS ypaBHEHUS
KacaTeJIbHOU K TpapuKy QYyHKIUH;

- aNTOPUTM UCCIIEe0BaHUS (PYHKIINU.
YMmern:
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aprymenra. [lpupamenne pynkuuu.

27. Onpenenenre Npou3BOJHON

33.,[[3.‘-11/1, MMPpUBOJAIINUC K IIOHATHUIO
npou3BOIHON. Onpeenenre Nporu3BOIHOM.

28. BpruncneHue npou3BoIHbIX

®opmynsl quddepennuponanus. [Ipasuna
maddepenunpoBanus. [lonstue u
BBIYMCIICHUE TPOU3BOIHBIX N-TO MOPSI/IKA.

29. YpaBHeHHE KacaTeJIbHOU K
rpaduky GyHKIHHA

KacarenpHas k rpaduky QyHKIUH, yrioBoi
KOA(PPUIUEHT. AITOPUTM COCTABJICHUS
ypaBHEHHS KacaTeIbHOU K TpaduKy

GyHKIMH.

30. IlpumeHeHue Npou3BOAHOM IS
uccieoBaHus PYyHKINN Ha
MOHOTOHHOCTB M DKCTPEMYMBI

UccnenoBanue GyHKIMNE HA MOHOTOHHOCTb.
OTbICKaHHE TOYEK IKCTPEMyMa.

31. IlocTpoenue rpapukon
byHKIINNA

[TocTpoenue rpadgukoB pyHKIUN C
MOMOIIbIO TPOU3BOTHOM.

32. IlpumeHeHre TpoOU3BOTHOM ISt
OTBICKAaHUSI HAaUOOJIBIINX U
HaVMEHBIINX

3HaYEHUI HeNpepbIBHOM QyHKIIUU
Ha IPOMEXYTKE

3aaun Ha OThICKAaHUE HaHOOJIBIINX
Y HAUMEHBIINX 3HAYCHUI BEINYNH

Haxoxaenne HaubobI1ero 1 HAUMEHBIIIETO
3HauYEHUH HEeNpPEePHIBHON QYHKIIMU Ha
OTpe3Ke. 3a1aul Ha OTHICKAHUE
HanOOJBIIET0 U HAUMEHBILIETO 3HAYEHUS
BEJIMYMH, 337ja41 Ha ONTUMHU3ALUIO

- HaXOJUTh CYyMMY OECKOHEUHO YOBIBAIOIICH
F€OMETPUUECKO IIPOTPECCHH;

- BBIYMCIISATH IPOU3BOJHBIE JIEMEHTAPHBIX
(byHKIUH, TPUMEHSS IPaBUiIa BEIYUCIICHUS
IIPOU3BOIHBIX;

- pemarh 3a/1a4y ¢ IPUMEHEHUEM YPaBHEHUS
KacaTeJIbHOU K TpaguKy QYyHKIIH;

- Hccen0BaTh QYHKIUU U CTPOUTH UX
rpaduKy ¢ MOMOIIBIO TPOU3BOHOM;

- peliaTh 3a/1a4y Ha HaX0KJIEHUE
HauOOJIbIIEr0 M HAMMEHbIIEro 3HaYeHUsI Ha
OTpE3Ke.

YMeTb NpUMEHSTh N3y4EHHBIN
TEOPETUYECKUI MaTeprall IIPH BHIIOJIHEHUHN
MACbMEHHOM pabOTHI.

HexoTopble cBegeHus u3
miaHuMerpuu 124

VYTIIbl ¥ OTPE3KH CBSI3aHHBIE C
OKPY>KHOCTBIO.

Pemenue TpeyroabHUKOB.
Teopembr Menenas u UeBbl.
Dnnunc, runepboiia, u rnapadosa.

[ToBTOPHUTH M1 OOOOITUTE 3HAHUS YJIAIIHXCS
B 00J1aCTH MJIAHUMETPUU.

YriyOuTh IpeacTaBiIeHUE YYaIIUXCs O
IPUMEHEHUU TEOPEM O MEIHAHE,
OHCCeKTpHUCE TPEyroJbHUKA, (POPMYIIbI
I'epona, 3aiaumn Ditnepa C HeNbI0 pelIeHUs
TPEYrOJIbHUKOB.

YrinyOuTh IpeacTaBlIeHUE YYAIIUXCS O
NPUMEHEHUU TEOPEM O OHCCEKTpUCE
TPEYrOJbHUKA, C LIETBI0 PeIICHUS
TPEYrOJIbHUKOB

YrnyOuTh IpeaCcTaBIeHNUE YYAIIUXCS O
npuMeHeHuu Gopmynsl ['epoHa ¢ 1enpio
peIleHUs TPEYTOJILHIUKOB

3HATL/ IOHUMATh:

MOHSTHE YIJI0B U OTPE3KOB, CBSI3aHHBIX C
OKPY>KHOCTBIO, PEIlIEHUE TPEYroJIbHUKOB,
TeopeMbl MeHenas u YeBsbl, onpeeneHus u
CBOMCTBA 3JuIHIICa, TUTIEPOOIIBI U TapaboIbl.
YMeThb:
pelaTh 3a/1aui Ha HaX0KJICHUE YTIIOB U
OTPE3KOB, CBA3aHHBIX C OKPY>KHOCTBIO,
peliaTh TPEYroJabHHUKY, pelIaTh MpoCcTeiine
3a[]a41 Ha IOBEPXHOCTU 3JUIUIICA,
runep0oJibl U mapadoJIbl
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Pacminputs 3HaHUSA ydamuxcs 3a c4erT
paccCMOTPEHUS U IPAKTUYECKOTO
npuMeHeHus TeopeM Menenas u UeBsl

BBenenue B
cTepeoMeTpHIo. 3 4.

[Ipeamer crepeomeTpuu. AKCHOMBI
crepeoMmerpun. Hekoropsie
CJIEJICTBUS U3 aKCHOM.

OcCHOBHBIE IOHATHUS CTEPEOMETPUU.
AxcuoMmsl crepeoMerpun. HekoTopeie
CIIEICTBUS U3 aKCHOM.

3HaTL/MOHUMATh:

- OCHOBHBIE TIOHSTHS CTEPEOMETPUH;

- OCHOBHBIE aKCOMBI CTEPEOMETPHH.

YMeThb:

- pacrio3HaBaTh Ha YEPTEKaX U B MOJIEISIX
POCTPAHCTBEHHBIEC (PUTYPHI;

- OIMKCHIBATh B3aMMHOE PACIIOJIOKEHUE TOYEK,
MPSIMBIX, JIOCKOCTEH C IMOMOIIBIO0 aKCHOM
CTEPEOMETPUH;

- MPUMEHSTH AKCHOMBI ITPU PEIIICHHUH 3a/1a4.

IMapanieJbHOCTH NPAMBIX
U IJIOCKOCTEM. 16 .

1. [TapannenbHOCTh NPSMBIX,
MPSMON U TIIIOCKOCTH

B3anMHOE pacnoiokeHue npsiMbIX B
npoctpanctse. [lapamiensHbie mpsMbIE B
MIPOCTPAHCTBE, CBOICTBA MapaliesIbHbIX
npsMbIx. [TapamienbHOCTE TPAMON 1
IJIOCKOCTH, MPU3HAK MMapaljieIbHOCTH
MIPSIMOM M TUIOCKOCTH, UX CBOMCTBA.

2. B3anmnoe pacrnosoxeHue
NpsIMBIX B TMPOCTPAHCTBE. YTOJ
MEXAY NPSIMbIMU

CxpenruBaromuecs npsmbie. YToa MEXIY
MPSIMBIMH.

3. [TapamienbHOCTh MJIOCKOCTEMN

[TapannenpHbIC TUIOCKOCTH, IPU3HAK
napasuieIbHOCTH MockocTeil. CBoicTBa
napaieIbHBIX TII0CKOCTEH.

4. Terpasap v napajuieenune;

Terpasap. [lapannenenunen. M3o0paxkenue
TeTpaspa U napajieienurnena Ha
wiockoctu. CeueHue TeTpasapa u
napasuieJenunena.

3HaTL/MOHUMATD:

- OTIpEJICIICHNE MapauIeIbHBIX U
CKPEITUBAIOIINXCS MPSMBIX B TIPOCTPAHCTBE;
- IPU3HAKU: MTAPAJUICTIEHOCTH TIPSIMOM U
TIJIOCKOCTH, MapauIeIbHOCTH TIOCKOCTEH,
CKPEITUBAIOIINXCS MPSAMBIX;

- CBOMCTBA MapaJlIeIbHBIX MPSIMBIX U
NapajuiebHbIX MIOCKOCTEN;

- YTOJI MKy TEPECEKAIOIUMHUCH,
napauieIbHBIMU M CKPEIIMBAIOITAMUCS
MIPSMBIMU;

- 3JIEMEHTHI TETpad/pa U MapajvieenuIe/a;
- CBOMCTBA IIPOTUBOIIOJIOKHBIX TPAaHEH H
auaroHanei.

YMmeTh:

- ONKUCHIBATh B3aUMHOE PACIIOJIOKCHHE
MPSMBIX, MPSMBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE;

- pacro3HaBaTh Ha YepTEkKaxX U B MOJEISAX
napajuiejbHble, CKpEIUBaOLIUECs U
MEepPECEKAIOIINECS MPSIMBIE;

- HAXOJUTh YTOJl MEXIy NPSIMbIMU B
MIPOCTPAHCTBE;
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- BBINOJIHATD YEPTEXK 10 YCIOBUIO 3a/1a4U;
- IPUMEHSTH ONIPECIICHHUs], IPU3HAKU U
CBOMCTBA MPU PEIICHUU IIPOCTEHIINX 3a]1a4;
- CTPOUTB CEYECHUS TETPAAPA U
napaulIeIenuIea MI0CKOCTBIO.

IlepnenauKyIsspHOCTH
NPSAMBIX U ITI0CKOCTed. 17
q.

4. TlepneHAUKYISPHOCTD NPSIMOU U
IIJI0CKOCTH

[lepnieHIUKYISIPHOCTD NMPSMBIX B
npoctpaHctie. [lapanienbHbie npsmeie,
MEPIICHIUKYJISIPHBIE K TIOCKOCTH. [Ipu3Hak
NEPHEHANKYJIIPHOCTH IIPSAMON U
IJIOCKOCTH.

5. IlepneHauKynsip ¥ HaKJIOHHBIE.
Yroa mexay npsaMoi U MI0CKOCThIO

Paccrosinne ot Touku 1o npsmoi. Teopema
0 TpeX NEePIEeHIUKYIsApaxX. YTOI MEXIY
IPSIMOM U TUIOCKOCTBIO.

6. JIByrpaHHbIi yrosi.
[TepieHAMKYASAPHOCTH MIOCKOCTEN

JByrpannsii yrou. [Ipu3znak
MEPIEHUKYIISIPHOCTH JBYX IIJIOCKOCTEN.
[IpsAMOYTOIBHBIN MapasuIeNIenIIe .

3HATH/MIOHUMATD:

- OIIPEJICJICHUS: IEPIEHIUKYIIAPHBIX NPSAMBIX,
NEPIEHIUKYISAPHBIX NPSMOM U IJIOCKOCTH;
paccTosiHue OT TOYKHU 10 NPSIMOM, OT NPSMOK
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKTY
NapajuIeIbHBIMU MJIOCKOCTSMU; YIIIa MEXAY
IIPSAMOM M TUIOCKOCTBIO;

- CBOMCTBA MPSIMBIX, NEPICHANKYIIPHBIX K
IIJIOCKOCTH;

- IPU3HAK MEPHEHIUKYISIPHOCTU MPSIMON U
IIJIOCKOCTH;

- HAKJIOHHAs U €€ NMPOEKIHsI Ha INIOCKOCTh;

- TEOPEMY O TpeX MEePHEHIUKYIIAPAX;

- OINIPECIICHNE U MTPU3HAK
MEePNEHANKYJIIPHOCTU JBYX IIJIOCKOCTEH;

- IBYTPaHHbBINA YTOJI;

- OIIpEJEIICHUE MPSAMOYTOJIBHOTO
napajuiejenuneaa u ero CBOMCTBa.

Ymern:

- pacro3HaBaTh U ONKCHIBATH B3aUMHOE
PacIoIOKEHUE MIIOCKOCTEN B POCTPAHCTBE,
BBITIOJIHATH YEPTEXK MO YCIOBHIO 33]1a4H;

- HAXOJUTh HAKJIOHHYIO U €€ MPOEKIINIO,
OIIPENEIATh PACCTOSIHUE OT TOUKH J10
IIJIOCKOCTH;

- CTPOUTH JIMHEWHBIN yroJ1 IBYIPAHHOTO YIJIa,
HaxOJIUTh €T0 BEJINYUHY;

- IPUMEHSTh U3YUYE€HHbIE TPU3HAKHU U
CBOMCTBA MPU PELICHUH 3a/1a4.

MHoOrorpaHHHuKH.
144.+24.

7. IloHsATHE MHOTOTPAaHHUKA.
IIpusma

[Tonstue MHOrOTpaHHuKa. ['eomerpruueckoe
teno. [Tpusma. [Mnomaas O0KOBOM U MOTHOU

3HATH/MIOHNMATD:
- IPEJICTABJIEHHE O MHOTOTPAaHHUKAX, TPU3MeE
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IIOBEPXHOCTHU ITPU3MBL.

8. [lupamua. YceueHHnast nupamuia

IInpamuna. [IpaBunbpHas nupamuaa.
YceueHHas nupamuja.

9. IlpaBuibHbIE MHOTOI'PAaHHUKU

Cummertpus B mpoctpancTBe. [lonsitue
MPaBUILHOTO MHOTOIPAHHHUKA. DJIEMEHTBI

CUMMCTPUHU ITPABUWIBHOI'O MHOI'OI'paHHUKaA.

Y TUpaMU/IE, TPABUIIHHBIX MHOTOTPAaHHUKAX;
- 9JIEMEHTHI MHOTOTPAHHUKA: BEPIITHHEI,
pebpa, rpanu;

- OTIPEICIICHUS IPABWIIBHBIX TPU3MBI U
MUPAMH/IBI,

- BUJIBI CHMMETPHUH B IIPOCTPAHCTRE;

- hopMyIIBI TUIOMIACH OOKOBOM U MTOJTHON
MOBEPXHOCTEH MIPU3MBI U TIHPAMUJIBI.
YmMmerb:

- H300paKaTh NPU3MY H ITHPAMULY,
BBITIOJTHATH YEPTEKH 110 YCIOBHIO 3a1a4H;

- HaXOQUTh IUIOIIA OOKOBOH M IOJIHOM
MOBEPXHOCTEH TIPU3MBI U TIMPAMUJIBL;

- pemiaTh 3aJIlaui Ha HaX0XJICHUE aro(eMmsbl,
O0KOBOTO pedpa, IO OCHOBAHUS
MTUPAMHJIBI.

YMeTb NpUMEHSTh N3y4E€HHBIN
TEOPETUYECKUI MaTEpHaJl IIPU BBINIOJIHEHUH
MACbMEHHOM pabOTHI.

IToBTOpenue. 17 4.
(11u. + 64.)

Anrebpa u Havana
MaTeMaTHYEeCKOTO aHAIIH3A.

[IpeobpazoBaHrEe TPUTOHOMETPUUECKUX
BbIpa)KEeHMI1. Perenne
TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEpaBeHCTB. BrrunciaeHue npon3BOHbIX.
Pemenne 3aga4 Ha mpuMeHeHUE
MIPOU3BOAHOM.

YMeTh UCTI0Ib30BaTh MPUOOPETEHHBIE 3HAHUS
Y YMEHUS B MIPAKTUUECKON AEITEIbHOCTH AJIs
pelIeHus 3a/1a4 Pa3HOT0 YPOBHSI CJIOXKHOCTHU
Ha OCHOBE MU3y4EHHOT'0 MaTepHaa.

I'eomerpusi.

[Ipusma. [Tupamuaa. Pemenue 3a1ay Ha
MHOTOT'PaHHUKH.

YMeTh UCTIOIh30BaTh MPUOOPETCHHBIC 3HAHUS
Y YMCHHUS B ITPAKTUYCCKON JICATEILHOCTH JUIS
peleHus 3a/1a4 Ha OCHOBE M3y4YCHHBIX
dbopMyn u cBOMCTB uryp.
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IHosicHuTEeIbHAA 3aNIMCKA
Pabouas mporpamma no matematuke it 10-11 xnaccoB cocraBieHa Ha OCHOBE (pefiepaibHOTO KOMIIOHEHTA TOCY/1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa,
y4eOHOTO IJIaHa, TOA0BOT0 KajleHaapHoro ydyeOHoro rpaduka [IpaBocnaBHON ruMHA3HH, TPUMEPHOM POTPAMMbI OCHOBHOTO 00I11ero 00pa3oBaHK s MO IPEAMETY
«MarteMaTHKay ¢ y4eToM aBTOpcKux mporpamm A.I'. Mopakosuua (Anredpa. — M.: Muemo3suna, 2011 r.) u JI.C. Atanacsna (I'eomerpus. — M.: BAKO, 2013r.).

Pabouas mporpamma paccuntana Ha 85 wacoB ayreOpsl M Havan aHanu3a u 51 gac reomerpun B 10 kinacce. B yueOHOM 1maHe JUtsl H3y4YCHHS] MATEMATHKH
oTBOAUTCS 4 Yaca B Hezemo. JlaHHas paboyas mporpaMma paccyntana Ha 35 HeZlelb, YTO COOTBETCTBYET I'0JIOBOMY KaJleHIapHOMY rpaduKy yaeOHOTO
3aBEJICHUSI.

Copepxanre pabodei MporpaMMbl HAIPABICHO HAa OCBOCHHE YUAIIMMICS 3HAHUM, YMEHUW U HABBIKOB Ha 0a30BOM YPOBHE, YTO COOTBETCTBYET 00pa30BaTEILHOM
nporpamme . OHa BKIIIOYaeT B ce0s BCE TEMBI, TPEAYCMOTPEHHBIE (heIepaTbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAaPTa OCHOBHOTO
o01ero 00pa3oBaHus MO0 MaTEMaTUKE U aBTOPCKOM MPOrpaMMoii yueOHOTO Kypca iist 00ydeHnust matemaTtuku A.I'. Mopakosuya, JI.C. Atanacsna. B
cootBeTcTBUU ¢ PI'OC 0cHOBHOTO 00111er0 00pa30oBaHMsI OCHOBHBIMHU LEJIIMH Kypca MaTeMaTHKu A1 0 kiiacca siBisieTcst:

OCO3HAaHHUEC 3HAUYCHUA MaTEMAaTUKU B HOBCC)IHGBHOI\/JI KHN3HU YCJIOBCKA,

(dbopMHpOBaHKE MTPEAICTABICHUA O COLUANBHBIX, KYJIbTYPHBIX U HCTOPUYECKHUX (PaKTOPaX CTAHOBJICHHSI MAaTEMaTUYECKOW HAYKH;

CbOpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ O MaT€MaTuKE KakK 4aCTu O6I.H€'—IGJ'IOBG'—IGCKOI\/'I KYJIBbTYpPbI, YHUBCPCAJIbHOM A3BIKC HaAYKH, ITO3BOJIAIOIICM OITMCBIBATh U U3Yy4YaThb
peanbHble NIPOLIECCH] U SIBICHUS;

pa3BUTHE JTMYHOCTH IIKOJILHUKA CPEICTBAMH MAaTEMATHUKH, TIOATOTOBKA €r0 K MPOI0JDKEHHIO 00YyIeHHS U K CaMOpeaIn3alii B COBPEMEHHOM OOIIECTBE.
JlocTIDKeHMe MePEeYNCICHHBIX TeJIeH Mpe/IoaraeT peeHne CIeAYIONINX 3a/1a4:

— ¢hopMUpOBaHNE HAYYHOT'O MUPOBO33PEHNUS;

— BOCIHMTAHUE OTHOILIEHUS K MaTeMaTHKE KaK K YaCTH 00IIeYeIOBEYeCKOM KyIbTYpbl, UTpatollei 0CO0YI0 PoJib B OOLIECTBEHHOM Pa3BUTHH.

- popmMupoBaHue y 00y4JaIOUIUXCS CUCTEMHBIX MPEACTABICHUI U ONIbITa IPUMEHEHHUSI METOJI0B, TEXHOJIOTHM U (hopM opraHU3aI[UU MPOEKTHON U yueOHO-
UCCIIEIOBATENIbCKON ASITETbHOCTHU ISl JOCTHKEHHSI PAKTUKO-OPUEHTUPOBAHHBIX PE3YJIbTaTOB 00pa30BaHuUs;

- opMUpOBaHUE HABBIKOB Pa3pabOTKH, peann3aiuy U oOIIeCTBEHHON Mpe3eHTaluy 00yJaroIUMHKCS pe3ybTaTOB UCCIEA0OBAHNS, HHANBUIYALHOTO MIPOCKTA,
HAIpPAaBJICHHOTO HA pellIeHrne HAYYHOM, JIMYHOCTHO U (WJIM) COLMAIbHO 3HAYUMO POOIeMBbl.

— c(OpMUPOBAHHOCTH MOTHBAIIUH MU3YUEHHS] MATEMAaTUKH, TOTOBHOCTHU M CIIOCOOHOCTH yJaIlIMXCsl K CAMOPA3BUTHIO, TMYHOCTHOMY CaMOOTIPEACTICHHIO,
MOCTPOCHUIO MH/IMBUYATbHOU TPACKTOPUH B U3yUCHHUH MPEAMETA;

— c(OPMUPOBAHHOCH Y YUAIIUXCS CIIOCOOHOCTH K OpraHU3aluy CBOCH yueOHOM NesTeIbHOCTH MOCPEACTBOM OCBOCHHUS JIMUYHOCTHBIX, TO3HABATENbHBIX,
PETYIATUBHBIX U KOMMYHUKATUBHBIX YHHUBEPCAIbHBIX YIEOHBIX ACHCTBHIA,

— c(OpPMUPOBAHHOCTD CIIENU(DUUECKUX 11 MATEMATHKU CTHIICH MBIIUICHUS, HEOOXOAUMBIX JUISl TOJTHOIEHHOTO (DYHKIIMOHHPOBAHUS B COBPEMEHHOM OOIIIECTBE,
B YaCTHOCTH, JIOTHYECKOTO, AITOPUTMUYECKOTO U 3BPUCTHUECKOTO;

— c(OpPMUPOBAHHOCTH YMEHHI MPEACTABIATH HHPOPMAIUIO B 3aBUCUMOCTH OT MOCTABJICHHBIX 3a/1a4 B BHJI€ TaOJIHUIIbI, CXEMBI, Ipaduka, quarpamMmmsl,
UCIOJb30BaTh KOMIIBIOTEPHBIE MTporpamMmbl, IHTepHET npu ee 00paboTke;

— OBJIQJICHHUE YJalIUMHCSI MaTEMaTUYECKUM SI3bIKOM U allllapaToM KakK CPEJCTBOM OMUCAHUS M UCCIIE0BAHUS SIBICHUH OKPYKAIOIIETr0 MUPA;

— OBJIQJICHHE CUCTEMOM MaTeMaTUYECKUX 3HAaHUI, YMEHUH U HaBBIKOB, HEOOXOAMMBIX JJIsl peIIeHHs 3a/1a4 OBCETHEBHOM KU3HU, U3YUEHHUSI CMEXHBIX
JMCLUIUIMH U NIPOJIOJKEHHs 00pa30BaHus;

O0mas xapakTepucTHKa Kypca MaTeMaTHKH
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Kypcer Mmatematuku amst 10 kimacca cKiaapIBaeTCs U3 CIEIYIOUINX COJEPIKATEIbHBIX KOMIIOHEHTOB: alreOpbl, MaTeMaTHYECKOTO aHATN3a, KOMOMHATOPUKH U
TEOPUU BEPOSITHOCTEH, TEOMETPUHU.

Kypc Hauenen Ha popMupoBaHUE MaTEMAaTUYECKOTO armapara Jjisi peleHus 3aa4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, OKPYKAIOIIEH peabHOCTH.

SI3BIK anreOphl 1 MaTEMATUYECKOTO aHAJIN3a MOAYEPKUBACT 3HAaUEHHEe MATEMATUKU KaK S3bIKa JUII OCTPOCHHS MATeMaTHUYECKUX MOJIENIEH, TPOLIECCOB U
SBJIEHUH pearabHOro Mupa. OJJHOM U3 OCHOBHBIX 33]1a4 U3y4EHUsI MATEMATUKHU SBIISIETCS Pa3BUTHE AJITOPUTMUYECKOTO MBIIIIEHHUS, HEOOXOIMMOTO, B YACTHOCTH,
TS OCBOSHHS Kypca MH(OPMATHKH; OBJIaIeHHE HAaBBIKaMU JECAYKTHBHBIX paccyxaeHuil. [IpeoOpazoBanne CUMBOIMYECKHX ()OPM BHOCHUT CBOH Crieu(UIECKUit
BKJIJ] B pa3BUTHE BOOOpaKEHUs, CHOCOOHOCTEN K MaTeMaTH4eCKOMY TBOpYECTBY. J[pyroii BaxHO! 3aauell M3y4eHUs: MaTeMaTHKU SIBJISIETCS 1OJIyuYeHUe
IIKOJIPHUKAMH KOHKPETHBIX 3HAHUH O (QYHKIMSIX KaK BaKHEUIIEH MaTEMaTHUECKOW MOJIENN ISl ONMCAHUS M UCCIIE IOBAaHUS Pa3HOOOPa3HBIX MPOIIECCOB
(paBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIUAIIBHBIX, IEPUOTUICCKUX U JIP.), 11 GOPMUPOBAHUS Y YUAIIUXCS MTPEICTABICHUA O POJIM MaTEM aTUKHU B
Pa3BUTUU LUBUIN3ALUHN U KYJIBTYPbI. DJIEMEHTHI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKU U TEOPUU BEPOATHOCTEH SIBIISIFOTCS 00s13aTEIbHBIM KOMIIOHEHTOM
LIKOJIBHOTO 00pa30BaHMsl, yCUIMBAIOLINM €ro MPUKJIaJHOE U MPAKTUYECKOE 3HaYeHHE. DTOT MaTeprall He0OX0 UM, MPEXK]IE BCETO0, 111 POPMUPO BAaHUS
(YHKIIMOHAJIBHOW IPaMOTHOCTH — YMEHUH BOCIPUHUMATh M aHAJIM3UPOBATh MH(GOPMAIINIO, IPEICTABICHHYIO B Pa3IMUHbIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX PEeaJIbHBIX 3aBUCHUMOCTEN, TPOU3BOAUTD MIPOCTEHIIINE BEPOITHOCTHBIE pacyeThl. I3ydeHrne 0CHOB KOMOMHATOPUKH ITO3BOJIUT yYallleMycs
OCYILIECTBIISITH PACCMOTPEHHUE CIIy4aeB, Nepedop U MOACUET YKCia BApUAHTOB, B TOM YKCJIE B MPOCTEHIINX NPUKIAJHBIX 3a1a4ax. [Ipy u3ydeHun cTaTucTUKU U
TEOPHUU BEPOSITHOCTEH 000TaIlatoTcs IPeICTaBICHNUS O COBPEMEHHON KapTHHE MUpPa U METO/1aX €ro UCCIIe0BaHus, pOpMHUPYETCs MOHUMAaHHE POJIU CTAaTUCTHKU
KaK MCTOYHHMKA COLUAIBHO 3HAYMMON NH(GOPMAINH, U 3aKJIa/IbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIUIEHUS. TakuM 00pa3oMm, B X0JI€ OCBOEHUS COAEPKAHUS
Kypca yJammecs IoJIy4aroT BO3MOKHOCTB:

Pa3BUTH MPEICTABICHUS O YHUCIIE U POJIM BBIYUCIEHUH B YEJIOBEUECKOM MpaKTUKe; chopMUPOBATh MPAKTUUECKHE HABBIKU BBITIOJHEHHS YCTHBIX, TUChMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYUCICHNN, PA3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

OBJIaZIETh CUMBOJINYECKUM SI3bIKOM areOpbl, BBIPAOOTaTh (POpManbHO-ONEpPaTUBHBIE ATeOpandyecKue YMEHHUs U HAy4UThCsl IPUMEHATh UX K PEIICHUI0
MaTEMaTUYECKUX U HEMAaTEMaTHYECKUX 3a7a4;

U3YyYUTh CBOMCTBA U TpaQUKH IEMEHTAPHBIX (PYHKIMHA, HAYYUTHCS UCIOJIB30BaTh (DYHKIIMOHAIBHO-TpadUUecKue NPeACTaBIECHUS sl ONMCAHUS U aHAJIN3a
peanbHbIX 3aBUCUMOCTEH;

pa3BUTh IPOCTPAHCTBEHHBIE IPEACTABICHUS U U300pa3UTENbHbIE YMEHHS, OCBOUTh OCHOBHBIE (haKThl U METObI INIAHUMETPUH, IO3HAKO MUTHCSI ¢ IPOCTEHIIUMU
IIPOCTPAHCTBEHHBIMU TEJIaMHU U UX CBOWCTBAMU;

MOJIyYUTh IIPEJCTABICHNUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHPE U O Pa3IMYHbIX CIOCO0axX UX U3y4eHUs, 00 0COOEHHOCTSAX BBIBOJOB U
IIPOrHO30B, HOCSIIUX BEPOSITHOCTHBIN XapaKTep;

Pa3BUTh JIOTUYECKOE MBILIUIEHUE U PeYb — YMEHMS JIOTHUECKH 0OOCHOBBIBATh CY)KJICHMSI, IPOBOIUTH HECIO0KHBIE CUCTEMAaTU3alluu, IPUBOJUTE IPUMEPH] U
KOHTPIIPUMEPBI, UCIOJIb30BATh PA3IMUHbIC S3bIKM MATEMAaTUKH (CIOBECHBIN, CHMBOJINYECKUH, IpauuecKuil) Ul WUTIOCTPALMH, HHTEPIPETALUH, apryMEHTaluu
U J0Ka3aTeNIbCTBA;

Paznen reomeTpun no3BoJaUT cHOPMHUPOBATH NPEACTABICHUS 00 U3Yy4aeMbIX MOHATHAX U METOJaX KaK BaXKHEHIINX CPEJCTBAX MaTEMaTUYECKOTIO
MO/IEIIMPOBAHUS pealIbHBIX ITPOLIECCOB U SABJICHUNA. paClIO3HABATh HA YEPTEKaxX U MOJEISIX IPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH TPEXMEpPHbIE OOBEKTHI C UX
ONUCAHUSIMHU, U300paKEHUSIMU; ONMCHIBATh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX U IIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATh CBOU CYXKIEHHUSI 00 3TOM
PAacIoNoXKeHNH; aHAIM3UPOBATh B MPOCTEHIINX CITydasX B3aUMHOE PacojI0kKeHne 00bEKTOB B MPOCTPAHCTBE U M300pakaTh MX; U300pakaTb OCHOBHbBIE
MHOTOI'PaHHHUKH; BBIIOJIHATH YEPTEXKH I10 3a/JaHHBIM YCIIOBUSAM; CTPOUTH CEUEHUs KyOa, MPU3MbI MIUPAMUIBI, KPYTJIBIX TEJl; peIlaTh INIAHUMETPHY €CKHE U
CTepeoOMeTpUYECKUE 3a7a4l Ha HAX0XKAEHUE T€OMETPUUECKUX BEIUYUH (JUIMH, YIIIOB, IIOIa/ei); HCII0JIb30BaTh MPH PELICHUN CTEPEOMETPUUECKUX 3a1a4
IUTAaHUMETpUYecKue (GakThl 1 METO/Ibl, BEKTOPHYIO anredpy, IpOBOIUTH JJOKa3aTeIbHbIE PACCYKIACHUS B XO/1€ PEIICHUS 3a/1a4.
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JInyHOCTHBIE, MeTaNpeAMeTHbIE U NMPeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI KYpca MATEMATHKH PAa3BUTHE Y O0YUAIOMINXCS CITOCOOHOCTH K CAMOTIO3HAHUIO,
CaMOPAa3BUTHIO U CAMOOIIPECIICHHUIO;

(hopMHUPOBAHHE TMYHOCTHBIX IIEHHOCTHO-CMBICIIOBBIX OPUEHTHPOB M YCTAHOBOK, CUCTEMbI 3HAYMMBIX COIIMAIBHBIX M MEKIIMYHOCTHBIX OTHOIIICHHH,
JUYHOCTHBIX, PETYISATUBHBIX, TO3HABATEIILHBIX, KOMMYHUKATUBHBIX YHHUBEPCAIBHBIX YUCOHBIX JIEHCTBUMN, CIIOCOOHOCTH WX UCIIOJIb30BAHUS B YUCOHOM,
[03HABATEJIBHOM U COLMAJIbLHOM MPAKTHUKE;

(dhopMHUpPOBaHHE YMEHUN CAMOCTOSITEIIBHOTO TUTAHUPOBAHUS U OCYIIECTBICHHUS YI€OHOM JISATSIILHOCTH M OpTraHU3aI[ui YIeOHOTO COTPYAHUYECTBA C MeAaroraMu
Y CBEPCTHUKAMHU, MIOCTPOCHUS UHINBUIyaTbHOTO 00pa30BaTEIHLHOIO MapIIPyTa;

pelIeHre 3a1a4 00LEKyIbTYPHOTO, IMYHOCTHOIO U IO3HABATENILHOTO PAa3BUTHSI 00Y4arOIUXCSl;

noBeIeHUE 3P PEKTHBHOCTH yCBOCHUS 00yJaIONTUMUCS 3HAHUH U yU4eOHBIX IEHCTBUH, (OPMUPOBAHUE HAYIHOTO THIIA MBIIIJICHUS, KOMIIETEHTHOCTEH B
MPEAMETHBIX 00JIaCTAX, Y4eOHO-HUCCIEA0BATENBCKOM, MPOSKTHON U COLIMAIIEHOM JCSITEIbHOCTH;

CO3/ITaHUE YCIIOBUM ISl HHTETPAIlMU YPOUHBIX U BHEYPOUHBIX (POPM y4eOHO-UCCIEA0BATEIHCKON U MPOEKTHON JAEATEIHHOCTH 00YJaIONIUXCs, a TAKXKE X
CaMOCTOSITEIBHON pabOTHI 1O TOATOTOBKE U 3allIUTE WHIUBUIYATbHBIX IPOEKTOB;

(dhopMupOBaHNE HABBIKOB YYACTHS B PA3JIMUHBIX (hOpMax OpraHu3aIiy y4eOHO-UCCIIeI0BATEIbCKOM U MMPOCKTHOM IeATETbHOCTH (TBOPUYECKHE KOHKYPCHI,
Hay4dHbI€ 00111€CTBa, HAYYHO-TIPAKTUUECKHE KOH(EPESHITNH, OJTUMITHA/IBI, HAIIMOHATBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI U IPYTHE POPMBI), BO3MOKHOCTh
MOJTy4YEeHHS TPAKTUKO-OPUEHTUPOBAHHOTO PE3YNIbTATA;

MPAKTUYECKYIO HAMIPABJICHHOCTh MPOBOJUMBIX UCCIEIOBAHUN U MHANBUIYAIbHBIX MIPOEKTOB;

BO3MOJKHOCTB ITPAKTUYECKOTO UCTIOIB30BAHMS MPUOOPETEHHBIX 00yUAIONUMHC KOMMYHHKATHBHBIX HABBIKO B, HABBIKOB II€JIeTIONIaraHus, TUIAHUPOBAHUS U
CaMOKOHTPOJIS;

MOJITOTOBKY K OCO3HAHHOMY BBIOOPY JalIbHEHUIIIET0 00pa30oBaHus U MPoGEeCCUHOHATHHOU e TETLHOCTH.

JInuHOCTHBIE PE3yAbTATHI MPEANOAraloT CPOPMUPOBAHHOCTD:

- CIIOCOOHOCTH K CaMOTIO3HAHUIO, CAMOPA3BUTHIO U CAMOOIIPEIETICHHIO;

- JINYHOCTHBIX [IEHHOCTHO-CMBICIOBBIX OPUEHTHUPOB U YCTAHOBOK, CUCTEMBI 3HAYUMBIX COILIUAIBHBIX U MEXJINYHOCTHBIX OTHOUIEHUH, JINYHOCTHBIX,
PETYIATUBHBIX, T03HABATEIbHBIX, KOMMYHUKATUBHBIX YHHUBEPCATIbHBIX YU€OHBIX AEUCTBUMA, CHOCOOHOCTH MX UCTIOJIL30BaHUS B YUeOHOI, M0O3HABATEIBHON U
COLIMAIbHOM MTPAKTHUKE;

- YMEHHM CaMOCTOSITENILHOTO IIJIAHUPOBAHUS U OCYIIECTBICHUS y4eOHOMN AESITETbHOCTH U OPraHu3aliy y4eOHOro COTPYIHUYECTBA C NIeAaroraMu U
CBEPCTHUKAMH, TOCTPOCHUSI HHIUBUAYAILHOTO 00pa30BaTEIbHOTO MapUIpyTa;

- YMEHHH perieHus 3a/1a4 00IIeKyIbTYPHOTO, JMYHOCTHOTO U MIO3HABATEILHOIO Pa3BUTHUS O0yUaIOIIUXCS;

-OTBETCTBEHHOT'0 OTHOIIEHHS K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH O0YYAIOIMIMXCS K caMOpeaIn3alii 1 caMoOOpa30BaHUIO HA OCHOBE Pa3BUTONW MOTHBALIUU
y4eOHOM NeSTeNbHOCTH U JIMYHOCTHOTO CMBICIIA U3YYE€HUS MaTeMaTHKH, 3aMHTEPECOBAHHOCTDb B MPHUOOPETEHUH U PACIIMPEHUH MaTeMaTHYECKUX 3HAHUH U
CHoco00B JEICTBHIM, 0CO3HAHHOCTD MOCTPOCHUSI MHIUBUIYAIbHOU 00pa30BaTeIbHOM TPAaeKTOPHUH;

-IIeIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTUKH.

- JIOTUYECKOTO MBIIUICHUS: KpUTHYHOCTU (YMEHHUE Paclio3HaBaTh JIOTHYECKU HEKOPPEKTHBIEC BHICKA3bIBAHNUs), KPEATUBHOCTH (COOCTBEHHAs apryMeHTallus,
OTIPOBEPIKEHUS, ITOCTAaHOBKA 33/1a4, (OPMYITHPOBKA MPOOIIEM, UCCIIEIOBATENLCKUN TPOEKT U JIP.).

MetanpeaMeTHbIe pe3yinbTaThl IPEANOoIaraloT chOpMHUPOBAHHOCTD:

- CMIOCOOHOCTH CaMOCTOSITENIBHO CTaBUTD IEJIH YUeOHOM U MCCIeA0BATEIbCKOM NIeATENBHOCTH, IIAHUPOBATh, OCYIIECTBIISATH, KOHTPOJIHUPOBATh U OIEHUBATh
yueOHbIe AeWCTBUS B COOTBETCTBUU C TIOCTABJICHHOM 3aaueil 1 YCIOBUSMHU €€ BBITTOJTHEHUS;
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- YMEHUS CAaMOCTOSITENILHO TUIAHUPOBATh AbTEPHATHUBHBIC ITyTH JOCTHXKEHUS LIeel, 0CO3HaHHO BhIOMpaTh Hanboee 3peKkTuBHbIE CIOCOOBI pelieHUs YIeOHBIX
Y TIO3HABATENIbHBIX 3a/1a4;

- YMEHUS HAXOIUTh HE00X0AUMYIO0 HH(OPMAIHIO B Pa3IMYHBIX UICTOYHUKAX (B CIIPAaBOYHMKAX, TUTEparype, HTepHeTe), MpeacTaBIsaTh HHOOPMAIIHIO B
pa3nuaHOi Gopme (CIOBECHOH, TAOIMYHOM, TpaduIecKol, CHMBOJIMIECKOI), 00padaThiBaTh, XpaHUTh U NIepeaBaTh HHPOPMAITUIO B COOTBETCT BHH C
MO3HABATEIbHBIMH WJIM KOMMYHUKATUBHBIMHU 33[a4aMH;

-BJIaZICHUS] IPUEMaMH YMCTBEHHBIX JICHCTBHIA: OTIpE/IeTICHUS TOHATHH, 0000IICHNsI, YCTAHOBIICHUS aHAJIOTUH, KJIAaCCH(PUKALIMU HA OCHOBE CaMOCTOSITEIIBHOTO
BbIOOpPA OCHOBAHUI M KPUTEPHEB, YCTAHOBJICHUS POJIOBUIOBBIX U IPUYMHHO-CIICICTBEHHBIX CBSI3€H, IOCTPOSHHUS YMO3aKIIOUEHU HHYKTHBHOTO, A€yKTHBHOTO
XapakTepa Wi 10 aHaJOTHH;

-YMEHHS OPTaHU30BBIBATH COBMECTHYIO YUEOHYIO AEATEIBHOCTD C YUUTENIEM M CBEPCTHUKAMU: ONPEACISTh LENH, pacIpeAeisaTh (QYHKINU, B3aUMOJCHCTBOBATH B
rpyIIe, BEIABUTATh THIIOTE3bl, HAXOAUTh PELICHUE MPOOJIEMBI, pa3pemiaTh KOH(IMKTH Ha OCHOBE COTJIACOBAHMS TIO3ULIMHU U y4eTa HHTEPECOB, ApryMEHTHPOBATh
¥ OTCTaMBaTh CBOE€ MHEHUE.

[TpenmeTHbIe pe3yIbTaThl MPEANONaraoT coOpMUPOBAHHOCTD:

1) npexacraBieHUi 0 HEOOXOIUMOCTH JI0KA3aTENILCTB MPU 0OOCHOBAHUU MAaTEeMaTHIECKUX YTBEP)KICHUN M POJIM aKCHOMATHKU B TIPOBEJICHUU JICTyKTUBHBIX
pacCyXIeHUI;

2) MOHSATHIWHOTO amnmapaTa o OCHOBHBIM pa3JiellaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, GOPMYIT U YMEHHUS X MIPUMEHSITh; YMEHHUS JI0Ka3bIBATh
TEOpEMBbI M HaXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHS 3a/1ay;

3) yMeHHI MOJICTTMPOBATh PeabHbIC CUTYAIlUH, UCCIICIOBAThH MMOCTPOCHHBIC MOJIEIH, HHTEPIPETUPOBATh TIOYYCHHBIN pe3yibTarT;

4) mpencraBiieHHi 00 OCHOBHBIX MOHITUSIX MATEMaTHYECKOTO aHAJIN3a U MX CBOMCTBAX, BJIaJICHNE YMEHUEM XapaKTepU30BaTh MOBeACHNE (YHKINH,
WCTIOJIH30BAHUE TTOTYYCHHBIX 3HAHUH TSI OTIMCAHMS 1 aHAJIH3a peallbHBIX 3aBHCUMOCTEH;

5) BiiajiecHHe YMCHUSAMH COCTABIICHHS BEPOSITHOCTHBIX MOJICIICH MO YCIOBHIO 33/[a4M U BHIYMCIICHUS BEPOSITHOCTH HACTYIUICHHSI COOBITHI, B TOM YHCIIC C
npuMeHeHneM (GopMysl KOMOMHATOPUKU M OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; HCCIEA0BAHUS CIIydaifHbIX BETMYMH MO UX PACIPEIEICHUIO

6) chopMHUPOBAHHOCTH HABBIKOB YYaCTHsI B PA3JIMYHBIX (popMax opraHu3zaliy yueOHO-1CCIeA0BaTEeIbCKOM U MPOEKTHOM 1eATeNbHOCTH (TBOPUECKUE KOHKYPCHI,
Hay4JHbIE 00IIeCTBa, HAYYHO-TIPAKTHUECKHE KOH(EPESHITNH, OJTUMITHA/TbI, HAIIMOHATILHBIE 00pa30BaTEIbHBIC MPOTPAMMEBI U Apyrue GOpMBbI)

7) K 0OCO3HAaHHOMY BBIOODY JajbHeiIero 0opa3oBaHus U MpoQPecCUOHATbHOMN AeATeIbHOCTH.

Conep:xanue TeM y4eOHOro Kypca

Aureopa

YucaoBble pyHKINH

Omnpenenenue GyHKIMH, CIIOCOOBI €€ 3a/1aHusl, cBolicTBa GpyHKIUA. OOpaTHast GyHKIIHS.

Tpuronomerpudueckne QyHKIUM

YucnoBasi OKpY>KHOCTb. [[1HA yru eTMHUYHON OKPY>KHOCTH. UHCIIOBasi OKPYXHOCTh Ha KOOPJAMHATHOM MIIocKOoCcTU. CHHYC M KOCUHYC. TaHreHC U KOTaHTeHC.
Tpuronomerpuueckue GyHKIIMHU YUCIOBOTO apryMeHTa. TpuroHoMerpuueckre (yHKIMH YTI0Boro aprymerta. @opmynsl npuBeaenus. yHKIUs y=sin X, ee
cBoiicTBa u rpaduk. @yHKIMS y=c0S X, ee cBoiicTBa u rpaduk. [leppoguunocTs PyHKUIMN y = sin X, y= cos X. [loctpoenue rpaduka

dyuxuuit y=mf(X) u y=f(kx) no usBectHomy rpaduky dyukiun y=f(X). OyHKIHH y=tg X K Y = Ctg X, UX CBOWCTBA U I'PA(UKH.

Tpuronomerpuyeckue ypaBHeHHUs!

IlepBble npencTaBieHus O pelIeHNH TPUTOHOMETPUYECKUX YpaB-HeHUI. ApkkocuHyc. PemeHne ypaBHeHus COS t= a. Apkcunyc. Pemenue ypaBHeHus sin t= a.
ApKTaHTeHC M apKKOTaHreHc. PerieHne ypaBHeHuH tg X = a, ctg X = a.
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IIpocreiime TpUroHOMETPUYECKUE ypaBHEHM. JIBa METONA PELICHNUS] TPUTOHOMETPUYECKUX YPAaBHEHUI: BBEICHUE HOBOM IIEPEMEHHOM U Pa3JI0KECHUE Ha
MHOUTEIN. OJHOPOIHBIE TPUTOHOMETPUUECKUE YPABHEHUS.

IIpeodpa3oBanne TPUTOHOMETPHYECKHUX BbIPAsKeHU I

CuHHYyC 1 KOCHHYC CyMMBI U pa3HOCTH apryMeHTOB. @opMyibl JBOMHOrO aprymenTa. @opmyiibl noHmkeHus crenexu. [IpeoOpasoBanue cymm
TPUTOHOMETPHUYECKUX (PYHKUUH B mpousBeneHue. [IpeoOpazoBanme Mpon3BeACHU TPUTOHOMETPHUECKUX (DYHKIIUN B CYMMBI.

IIpousBoanas

OmnpeneneHne YMCcI0BOM MOCIEIOBATEIBLHOCTH U CIIOCOOBI ee 3aaanus. CBOKWCTBA YUCIOBBIX MOCTIEA0BATEILHOCTEH.

Onpenenenue npeaena nocienopareabHocT. CBOMCTBA cXoAA1UXCs MTOCeoBaTeabHoCTel. Briuncnenue npenenos nocienoBarenbHocTeil. Cymma
0ECKOHEYHOI T€OMETPHUECKON IPOTPECCUH.

[Ipenen ¢pynkuum Ha 6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenne aprymenta. [Ipupamenne ¢pyHkunu.

3aauu, NPUBOAAIIME K TIOHATHIO TPOU3BOIHON. Onpesienienne Nporu3BoJHON. AJITOPUTM OTBICKaHUS ITPOU3BOIHON. Dopmyssl quddepenunponanus. [Ipasuia
muddepentupoBanus. uddepennnporanne pynkuun y = f(kx+ ).

VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIUU. AJITOPUTM COCTABJICHUS YpaBHEHUS KacaTelbHOM K rpaduky pyHKIuu y = f(X).

[IpuMeHeHne mpon3BOIHOM JIJIsl CCIIeI0BaHMS (PYHKIIMA HA MOHOTOHHOCTH U 3KCTpeMyMEl. [locTpoenue rpadgukoB dpyHkuuii. [IpumMeHeHre mpon3Bo THOM JIst
OTBICKAaHUSI HAMOOJIBIINX U HAUMEHBIINX 3HAUEHUH BETUYHH.

O6o61maroniee NOBTOPEHHE

I'EOMETPHUA 10 kaace

Benenue (aKCHOMBI CTEPEOMETPUH M HX CJIEICTBHS).

[IpencraBnenue pazaena reomeTpun — crepeoMerprn. OCHOBHBIE TIOHSTHS CTEPEOMETPUN. AKCHOMBI CTEPEOMETPHUH U UX CJIeICTBUA. MHOrOrpaHHUKH: KYO,
napajuleNIenUIe N, TPSIMOYTOIbHBIN MapajuleeNnIe]], IPU3Ma, NpsAMas IIpU3Ma, paBuiIbHas IPU3Ma, MMpaMua, MpaBuiIbHasg nupaMuaa. MoaenupoBanue
MHOTOTPaHHUKOB U3 Pa3BEPTOK U C IOMOIIBIO FEOMETPHUECKOTO KOHCTPYKTOPA.

IMapa/ieJbHOCTh MPSIMBIX U MJIOCKOCTEN.

Ilepecekaromuecs, mapauieabHble U CKpPELIMBAIOIIMECS NMPsIMbIE B TpocTpaHcTBe. Kinaccupukanys B3aMMHOTO pacloyIoKEHUs IBYX MPSIMBIX B IPOCTPAHCTBE.
ITpu3Hak ckpemuBaronmxcs npsambix. [lapanienbHocTs NpsAMON U MIJIOCKOCTH B pocTpaHcTBe. Knaccuukanys B3aMMHOTO pacloyiocKeHus NpsMol U
iockoctu. [Ipu3Hak napamieabHOCTH NpsMOi U tutockocTy. [lapamiensHocTs AByX mutockoctel. Kinaccuukanus B3auMHOI0O paciosioKeHus AByX IIOCKOCTEH.
[Ipu3Hak nmapayuieIbHOCTH ABYX IUIOCKOCTEN. [Ipr3Haky napauieapHOCTH ABYX NMPSAMBIX B IPOCTPAHCTBE. INIOCKOCTBIO.

IMepneHAUKYJAPHOCTH MPAMBIX H IJIOCKOCTEN.

Yroa Mex Iy npsMbIMU B IpocTpaHcTBe. lleprnenaukynsapHocTs npsMbIX. [lepneHauKyIspHOCTS NPSAMON U INIOCKOCTH. [Ipu3HaK neprneHuKyIspHOCTH IPSIMO I
U INI0CKOCTH. OpTOroHanbHOE IPOEKTUpOBaHue. [lepneHauKymsp u HaKJIOHHAsA. YTOJI MEXAy NPSAMOM U IJIOCKOCThIO. JIByrpaHHbIil yrou. JIMHEHH bIii yrou
AByrpaHHoro yria. I[lepnenaukynspHocTs miuockocteil. [Ipu3Hak nepneHanKyIsspHOCTH IBYX IUIOCKOCTER. PaccTosiHre MeX oy TOUKaMu, IPSIMBIMU U
IJIOCKOCTSIMHU.

MHororpanauku. MHOrorpaHssle yriibl. Bolykible MHOTOIpaHHUKH M X CBOMCTBA. [IpaBuiibHbIE MHOTOIpaHHUKH. y4eOHHUKE, a TaKkKe rpaduyeckue
KOMIIBIOTEPHBIE CPEICTBA.

BexTopel B mpocTpancrse.

Bekrtops!l B npoctpancTse. KommmHeapHble 1 KOMIUIaHapHbIe BEKTOPbI. [lapamnensHblil nepenoc. [lapamienbHoe MPOEKTUPOBAHKE U €r0 CBOWCTBA.
[TapannenbHble TPOSKIMH IIOCKUX GUryp. M300paxkeHne NpocTpaHCTBEHHBIX (GUryp Ha minockocTH. CedeHus: MHOrOTrpaHHUKOB. McToprueckue

ceenenus. Ilosropenue.
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10 kiace. Aaredpa
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No /o

TEMBbI

co/iepIKaHue

Buapbl nesiTeJIbHOCTH Yaammxcs

Koan

4€CTBO
4acoB

Yucnosble QyHKINN

Omnpenenenue GyHKIUH,
CIIOCOOBI €€ 3a/JaHMsl, CBOMCTBA
¢bynkuuit. O6patHast GyHKIHSL.

®opMyIHPOBATH OIPEIEICHUS
HauOO0JIbIIEr0 U HAUMEHbIIIEr0 3HaYeHUH
GyHKIMHN, YETHON 1 HEUETHON PYHKITHIHA,
TEOPEMBI O CBOMCTBAX TPaQHKOB YETHBIX U
HEYETHBIX

¢yukumii. Haxoauth Hanbosblee u
HauMeHbIlIee 3HaYeHUs! PYHKIIUU Ha
MHOJKECTBE I10 €€

rpaduky. UccaenoBaTs GyHKIHUIO,
3a/1aHHYI0 (POpMYIIOi, Ha

4y€THOCTh. CTPOUTH rpa@uku GyHKINH,
HUCTIOJBb3YSI YETHOCTD WA

HEYETHOCTH. BBIMOIHATH reOMETpHYECKHE
npeoOpa3oBaHus rpaQUKOB QYHKINH,
CBSI3aHHBIE C I1APAJICIIBEHBIMU IEPEHOCAMHU,
PaCTSDKEHHUAMM, CXKAaTUAMU U CUMMETPUSIMU,
OTHOCHUTEIIBHO KOOPAWHATHBIX OCEH.

D opMyJIHPOBATh OTIpeIeTIeHHEe 00paTUMOI
dbynakuu. Pacro3naBate 06paTuMyro
¢dyHkIuio o e€ rpaduky. YcraHaBIMBaTh
00paTUMOCTh QYHKIIUU

.DopmynHupoBaTh ONpeeIeHue B3aMHO
oOpatHbIX Qynknuii. [IpoBepsTh, SBISIFOTCS
JIM IBE IaHHBIC PYHKI[MH B3aMHO
obparabsiMu. HaxonuTe oOpaTHyto (yHKITHIO
K JaHHOU oOpatumoit ¢pynkuuu. [1o
rpaduky 1aHHON (HYHKIMH CTPOUTH
rpaguk o6paTHOI QyHKIMH.

9

Tpurono

UHucnosas OKpyKHOCTb. J{muHa
JIYyTU €AUHUYHOU OKPY>KHOCTH.
Hucnosas OKpY’)KHOCTb Ha

®opMyIHpPOBaTH ONIPEAEICHUE PaAUaHHON
Mepsl yriia. HaxoauTs pagnaHHyo Mepy
yria 1o €ro rpalyCHOW Mepe U rpaJyCHYIO
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METPUUECKUE KOOPJIMHATHOMN IJIOCKOCTH. Mepy yrIJia o €ro pajnaHHoi Mepe.
Cunyc u kocunyc. Tanrenc u BbIYMCJIATH JJIMHBI YT OKPYXHOCTEM.
GbyHKITII KOTaHI'€HC. DopMyIMpoBaTh ONPEACIECHUS KOCUHYCA,
Tpuronomerpuyeckue GyHKIUHU || CHHYCA, TAHT€HCA U KOTAHT'€HCA Yria
YHCIJIOBOTO apryMeHTa. OBOPOTAa. BBISAICHATH 3HaK 3HAYEHU
Tpuronomerpuyeckne GyHKIUU || TPUTOHOMETPUUIECKUX
yrioBoro aprymenTa. @opmynsl || GyHKIHHA. Y NPOIIATh TPHTOHOMETPHUECKHIE
npuBeneHns. OyHKIHS y=sin X, || BBIpaXEHHS, HCIIOJIB3YsS CBOMCTBA YETHOCTH
ee CBOIiCTBa U rpaduk. TPUTOHOMETPHUYECKUX (PYHKIUH.
DyHKIUA y=COS X, €€ CBOWCTBA || POPMYJIMPOBATH ONPEACICHUS
u rpa¢uk. [lepuoguuHocTsb NepUoINIecKor QyHKIINHU, €€ TJIaBHOTO
¢GyHKIMM y = sin X, y= €OS X. nepuoa. Yupomars TPUrOHOMETPUYECKUE
[Toctpoenne rpaduka BBIPAYKECHMU S, UCIIOJIB3YSl CBOMCTBA
bynkimii y=mf(x) u y=f(kX) mo || mepuoauYHOCTH TPUTOHOMETPUUECKHX
WU3BECTHOMY IrpaduKy byakui. OnucbIBaTh CBOWCTBA
byukimn y=f(X). OyHKINU y=tg || TPUTOHOMETPUIECKUX
X K y = ctg X, UX CBOWCTBA U ¢yukumit. CTponTs rpaduxu GyHKUIUN Ha
rpadukH. OCHOBE I'pa()MKOB YETHIPEX OCHOBHBIX
TPUTOHOMETPUUECKUX (PYHKIIHH.
[TpeoOpa3oBbIBaTh TPUTOHOMETPUUECKHE
BBIPAYKEHUS HA OCHOBE COOTHOILICHUHI
MEXy TPUTOHOMETPUYECKUMHU QYHKIUSAMU
OJIHOTO Y TOTO € apryMmeHTa. [1o
3HAYEHUSIM OJIHOM TPUTOHOMETPUYECKOU
(YHKIUY HaXOAUTh 3HAYEHUS OCTAIbHBIX
TPUTOHOMETPUUYECKUX (PYHKIUI TOTO Ke
apryMeHTa.
Tpuronomer IlepBrle mpencraBiacHUs O DopMynMpOBaTh ONPEACICHUS 10
pELIEHUH TPUTOHOMETPUUYECKUX || apKKOCHHYCa, apKCUHYCA, apKTaHI'€HCa,
Puueckue ypaB-HEHUH. APKKOCHHYC. apkkoTaHreHca. Haxonuts 3HaueHus
Pemenue ypaBHeHus COS t= a. 00paTHBIX TPUTOHOMETPUUECKUX (QYHKLUH
ypaBHEHUs Apkcunyc. Pemenue JUIsL OTJCNIbHBIX TAOJMUHBIX 3HAYCHUN

ypaBHeHus Sin t= a. ApkTaHreHc
U apKKoTaHreHc. Pemenue
yYpaBHEHUH tg X = a, ctg X = a.

aprymenra. Mcnomns3ys noHaTus
apKKOCHHYCa, apKCHHYCa, apKTaHT€HCa,
apKKOTAHI'€HCAa, PEIIaTh IPOCTENIIINE
TPUTOHOMETPUYECKHUE YPABHEHUSI.
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IIpocreimme
TPUTOHOMETPHUUECKUE
ypaBHeHus. [IBa MmeTona
pelIeHNs TPUTOHOMETPUUECKUX
YPaBHEHUI: BBEJCHUE HOBOU
IIEPEMEHHOM U PA3JI0KEHUE Ha
MHOXUTeIH. OJTHOPOIHBIE
TPUTOHOMETPHUUECKUE
YpaBHEHUS.

DopmynupoBaTh CBOMCTBA 0OPATHBIX
TpuroHomerpuyeckux QpyHkiuii. CTpouth
rpaduku QyHKINN HA OCHOBE TPadUKOB
YeThIPEX OCHOBHBIX 0OPAaTHBIX
TPUTOHOMETPHUUYECKUX (PYHKUIMH. YIIPOIIaTh
BBIPAKEHUS, cojiepKallue oOpaTHbie
TPUTOHOMETPUYECKHE (DYHKIIHU.

Pacnio3naBath TpUroHOMeTpu4eECKUe
ypaBHEHUS U HepaBeHCTBaA. Pemars
TPUTOHOMETPUYECKUE YPABHEHMS,
CBOJSILIMECS K alNredpandeckum
YPaBHEHUSIM, B YaCTHOCTH pEIIaTh
OJHOPOJIHbIE TPUTOHOMETPUYECKHE
yYpaBHEHUS [IEPBOM U BTOPOM CTENEHH, a
TaK)Xe peniaTb TPUTOHOMETPUUYECKHE
YpaBHEHUS, IPUMEHSS METO, Pa3JIOKEHUS
Ha MHOXUTENM. Pemats npocreinme
TPUTOHOMETPUYECKHE HEPABEHCTBA

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUUN

CHHYC ¥ KOCHHYC CYyMMBI U
Pa3HOCTH apryMEHTOB.
DopMyJibl JBOMHOTO
aprymenTa. @opmyiibl
ITOHMKEHUS CTEIIECHU.
[IpeoGpazoBanue cymm
TPUTOHOMETPUUECKUX (PYHKUIUN
B IPOU3BE/ICHHUE.
[IpeobpazoBanue
MPOU3BEICHU N
TPUTOHOMETPUUYECKUX (PYHKIUN
B CYMMBI.

[TpeoOpa3oBBIBaTh TPHTOHOMETPHUECKHE
BBIP)XCHUSI HA OCHOBE COOTHOIICHUI
MEXy TPUTOHOMETPUYCCKUMHU (QYHKITHUSIMH
OJTHOTO W TOTO K€ apryMeHTa, Ha OCHOBE
dopmyi cioxenus. Onmpasch Ha GOpPMYJIbI
CJIOKEHUS, TOKa3bIBATh POPMYJIBI
NPUBEICHHUS, OPMYJIIBI TBOWHBIX YIJIOB,
(GOpMYIIBI CYMMBI ¥ Pa3HOCTH CHHYCOB
(xocuHycoB), hopmysbl peoOpa3zoBaHUs
NPOM3BEACHUS TPUTOHOMETPHUIECKUX
¢byukumii B cymmy. [IpeobpazoBbiBaTh
TPUTOHOMETPHUYECCKHE BBIPKCHUS HA
OCHOBE (hopMy puBeaCHUS, POPMYJT
JIBOMHBIX U MOJIOBUHHBIX YTJI0B, (GOpMYII
CYMMBI U Pa3HOCTU CHHYCOB (KOCHHYCOB),
dopmyn mpeobpa3oBaHus MPOU3BEICHHS
TPUTOHOMETPUUYECKUX PYHKIUI B CyMMY
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[IpownsBoaHas

Ornpenenenue YUCIOBOU
IOCJIEI0OBATEIbHOCTH U
criocoOnl ee 3aganus. CBoicTBa
YHUCJIIOBBIX
MOCJIEI0OBATEILHOCTEH.

Ornpenenenue npezena
MOCIIEIOBATEIHHOCTH.
CBoiiCTBa CXOIAIUXCS
IIOCJIEI0BATEIBHOCTEN.
Brruncienue npeaenon
nocnenosarenbHocTell. Cymma
OECKOHEYHOM reoMeTpHUecKOi
MIPOTPECCHH.

[Ipenen pynkuun Ha
oeckoneynoctu. [Ipenen
¢byukun B Touke. [pupaienue
aprymenTa. [Ipupamenne

byHKINH.

3agaun, OpUBOIAIINE K
MOHSITUIO TIPOU3BOTHOM.
Onpenenenue Npou3BOIHOM.
ANTOpUTM OTBICKAHUS
Mpou3BOJHON. DOpMyIIbI
muddepennupoBanus. [IpaBuna
muddepeHupoBaHusL.
JudbdepennupoBanue
¢byukun y = flkx+ 7).

YpaBHEeHHE KacaTENbHOM K
rpa¢uky QyHKIMHA. AITOPUTM
COCTaBJICHUSI ypPaBHEHUS
KacaTeNbHOU K rpaduky

DopMynHMpoOBaTh ONPEICIICHUE
IPOM3BOIHON (DYHKIIMHU B TOUKE, IIPAaBUIIA
BBIYMCIICHMS IPOU3BOHBIX. Haxonuts
NPOM3BOJIHBIC (PYHKIUH, ypaBHEHHUS
KacaTeJIbHbBIX Tpaduka QyHKIUH,
MTHOBEHHYIO CKOPOCTbH JIBUJKCHUS
MarepuaibHOM TOuku. Mcnosib30BaTh
MEXaHUYECKUH U F€OMETPUYECKUI CMBICIT
MIPOU3BOJHOM B 3a/1a4aX MEXaHUKHU U
T€OMETPHH.
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byakyn y = f(x).

[IpuMeHeHne npou3BOIHON IS
uccnenoBanus GpyHKIMiA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
[Moctpoenue rpadukos
¢bynkuuii. [Ipumenenue
IIPOU3BOIHOM JUIsl OThICKaHUS
HanOOJIBIINX U HANMEHBIINX

3HAYEHUI BEJINYNH.

|| IToBTOpEHME

| 11

11 knacc. Anreopa

Ne i/mt || TembI coJaepikaHue Bupsl gesiteabHoctu || Kosu
ydammxcsi
4ecTBO
4acoB
1 Crenenn u kopuu. || [TonsTe kopHs n- MPUMEHSIOT 18

CreneHHBIE
byHKIIUN

¥ CTEIIEHU U3

NEUCTBUTEIILHOTO
YHCIA.
DOYHKIUY + = ¥ v =4

HX CBOMCTBA U
rpaduku. CBoMCTBa
KOpHS N-i1 CTENEHU.
[IpeobpazoBanue
BBIPAXEHUH,
COJIeprKalIuX
pajvKabl.
O00011IeHHE TTOHSATHS
0 MoKazaresne
creneHu. CTeneHHbIe
GbyHKIIH, X
CBOMCTBA U IpaduKi.

ompeneseHne KOpHs
N-# cTEeNeHU

OTIPEICIISIOT
3Ha4YCHHE (PYHKITUU
110 3HAYCHUIO
apryMeHTa MpH
pa3IMYHbBIX
cnioco0ax 3a7aHus
byHKIMH; CTPOSIT

rpaduk GpyHKINH;
OTIHMCBIBAOT T10
rpaduky 1 1o
dbopMyne moBeneHus
Y CBOMCTBA

byHKIMH, HAXOAT
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110

rpaduky QyHKIHHA
HanOoJIbIINE U
HaMMEHBIINE
3HAYCHUs, IPU
MOCTPOSHUU
rpauKoB
UCTIOJB3YIOT
npaBuia
npeoOpazoBaHMs
rpadukoB

[Toka3zarenbHas u
norapudmudeckas

byHKIIAN

Iloka3zarenpHas
¢byHKIM, ee
CBOMCTBA U rpaduK.
IlokazarennHBIC
YpaBHEHUS.
IlokazarennHBIC
HEpPaBEHCTBA.

[Tonstue norapudma.
Oyukusa y = logax,
€€ CBOMCTBA U
rpaduk. CBoiicTBa
sorapudmos.
Jlorapugmuueckue
ypaBHCHUSI.
Jlorapugmmuueckue
HEPaBEHCTBA.
[lepexoa k HOBOMY
OCHOBAHHIO
norapudma.
HuddepenuupoBanue
MoKa3zaTeabHON H
norapupMuIecKou

GyHKIUH.

OTIPENIETISIOT
3HaueHue PyHKIHUU
10 3HAYCHHUIO
apryMeHTa mpu
Pa3TUIHBIX
cnoco0ax 3amaHus

GYHKIIUU; CTPOST

rpaduk
MIOKa3aTeIbHOU
dyHKuMH;
OTIMCBHIBAIOT IO
rpaduKy u 1o
dbopmyre noBeacHUS
1 CBOMCTBa

dyHkumy,

HAXOJIAT 10 rpaduKy
byHKIMH
HauOOIBIINE U
HauMEHBIIHNE
3HAYEHU,
UCTIOJIB3YIOT
npaBujIa

29
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npeoOpa3oBaHUs
rpadukoB

pemaror
MOKa3aTeJIbHbIE
ypaBHEHUS U
HEpaBEHCTBA, UX
CUCTEMBI;

UCIOJIB3YIOT JJIst
IpUOIMKEHHOTO
peuieHust ypaBHEHUI
Y HEPaBEHCTB
rpaduyueckuii MeToq

n300pakaroT Ha
KOOPAMHATHOU
MJIOCKOCTHU
MHOKECTBA PEIICHUIN
HEPABEHCTB U UX
CUCTEM, PEIIaoT

ITOKa3aTelbHbIE
HEPaBECHCTBA,
PUMECHSIS
KOMOMHAIIUIO
HECKOJIbKHX
AJITOPUTMOB.

JleMoHCTpHUpYIOT
3HaHUA O
MoKa3aTeIbHOU
byHKIMH, ee
CBOMCTBAxX U
rpaduke, 0 perieHnn
yYpaBHEHUH U
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HEPABEHCTB

BBIYUCIISIOT
JorapudMbl Yuce
10 OIIPEAEIECHUIO U
BBITIOJTHSIOT

npeoOpazoBaHUs
norapuGMUIeCKUX
BBIPaKCHUIN

OIPENIENSIOT
3HaueHue PyHKIHUU
10 3Ha4YEHUIO
aprymeHTa npu
Pa3IUYHbIX
cnoco0ax 3amaHust
(GyHKIUH; CTPOAT

rpaduk
JorapuMUIecKoit
dyHKuMH;
OTIMCBHIBAIOT MO
rpaduKy u 1o
dbopmyre noBeacHUS
U CBOMCTBA

dyHxumy,

HaXOJIAT 10 rpaduKy
byHKIMH
HauOOIBIINE U
HauMEHBIIINE
3HAYEHUS,
UCTIOJIB3YIOT
npaBuia
npeoOpa3oBaHus
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rpadukoB

BBITIOJTHSFOT
apudmeTnyeckue
JIeNCTBHS, codyeTas
YCTHBIE U
MMUCHbMCHHBIC
MIPUEMBI;

HaXOJST 3HAUYCHUS
norapudma;
TIPOBOJIAT IO
U3BECTHBIM
dbopmynam
npeoOpazoBaHus
OYKBEHHBIX

BBIPaKECHU,
BKJTFOYAIOIINX
norapudMbl

pemaioT
JorapuMuIecKre
ypaBHEHHS, UX
CHCTEMBI,
UCTIOJIB3YIOT JIJIS
PUOJIMIKEHHOTO
peleHus

YpaBHEHUH
rpau4ecKuil MeTos;
H300pakaroT Ha
KOOPAMHATHOU
IUIOCKOCTH
MHO’K€ECTBA

38



peueHui ypaBHEHU
U UX CHCTEM,

UCIIOJIB3YIOT
CBOMCTBA (DYHKITHIA

(MOHOTOHHOCT®,
3HAKOIOCTOSIHCTBO)

pelaroT
jgorapumuueckre
HEPaBEHCTBA,
MMPUMCEHAA MCTO L
3aMCHBI TICPEMCHHBIX

JUTSL CBEJICHUS
Jorapu(MUIECcKOro
HEpaBEHCTBA K
paIrMOHATILHOMY
BHUY, CBOMCTBA
MOHOTOHHOCTH
JorapuMuIecKoit

dyHKuMH,

UCTIOJIB3YIOT JIJIS
PUOJIMIKEHHOTO
pellIeHUs] HEPaBEHCTB
rpaduIecKuii METO/T

UCTIOJIB3YS
dbopMyIbL,
OCYIIECTBIISIOT
Nepexo]l K HOBOMY
OCHOBAaHHUIO,

BBITIOJITHAIOT
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npeoOpa3oBaHUs
BBIPAKCHUMN

BBIYUCIIAIOT
IMPOU3BOJHBIC U
nepBooOpasHbIe
MPOCTEUIINX
IIOKa3aTCJIbHBIX U
norapuGMUIeCKUX

(GyHKLIMH, pemaT

MIPAKTHYCCKUC
3a/1a4M C MOMOIIBIO
anmnapara
g depeHInaIbHOTOo
Y UHTETPATLHOTO
HWCUYUCIICHUS

[TepBooOpasnas u || IlepBooOpa3Hasi. HaxOJISIT

UHTErpan [IpaBuna oThIcKaHUs || IEPBOOOpA3HbIE IS

MepBOOOPA3HBIX. CyMMBI QYHKITUH U
Tabnuia 0CHOBHBIX IPOU3BEICHUS
HEOTpeeNIEHHBIX (GyHKIIMM Ha YUCITO
MHTErpajoB.

UCIIOJIB3YS
3amaun, IPUBOJASALINE || CIPaBOYHBIE
K MOHSTHIO MaTepuabl;
OTIPEJICIIEHHOTO BBIYUCIISIOT
unterpana. [lonstue | HeompeneneHHbIE
OTIPEIEIIEHHOTO UHTETpaJibl;
unTerpana. Gopmyna
Hrrotona — JIeliOHU- || MPUMEHSIOT
1a. Beruucnenue CBOICTBa
TIOMIAIeH TII0CKHUX HEOTpeeIeHHBIX
¢buryp ¢ moMoIIs UHTETPAJIOB B
OTIPEIECIIEHHOTO CIIOKHBIX
WHTErpasa.
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TBOPYCCKUX 3ajavdax

HPUMCHSIOT
¢dopmyny HerotoHa-
JleiibHnna st
BBIYKMCIICHUS
TUTOLIATH

KPUBOJIMHENHON
Tparneuuy,
BBIUUCIISIOT
TJI01Ah (PUTYPHI,
OTPAaHUYEHHOU
rpaduxamu

byHKIUI;

BBIYUCIIAIOT
WHTETPaJI, UCIIOJIB3YS
TeOMETPHYCCKUC
cooOpakeHwus,
BBIYUCIISIOT

TJI0IIA s (PUTYPHI,

OTpPaHUYEHHOU
rpadukoM
CTEIEHHOMN

GyHKIIUY U
KacaTeJIbHON K HEMY
B JTAHHOH TOYKE

DNEeMEeHThI
MaTeMaTHYECKOU
CTaTUCTHUKH,
KOMOWHATOPHUKH H
TEOpUH
BEPOSITHOCTEN

CraTucTuueckas
00paboTKa JaHHBIX.
IIpocreitmue
BEPOSITHOCTHBIE
3agaur. CoueTaHus U
pa3MenieHus..

HCIIOJIB3YIOT
OCHOBHBIC ITIOHATHA
CTaTUCTHUKH,
IMPAaBUJIO CJIOKCHUSA

U YMHOKCHUS

15
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®opmyna OuHOMA
HeroTona.
CrnygaitHbie COOBITHS
Y MX BEPOSITHOCTH.

BEPOSITHOCTEM,
CBOICTBO
BEPOSATHOCTEN
MIPOTUBOIIOJIOKHBIX
COOBITHI

HCIIOJIb3YIOT
MPOCTEUIINE
MIOHATHUS TEOPUU
BEPOSITHOCTEM,
BBIYUCIISIOT

(bakTopuanbl,
NIEPECTaHOBKH,
COYETaHUH,
pa3MenieHus

HCTIOJB3YIOT
OCHOBHBIC ITIOHATHUA
KOMOWHATOPUKH

HCITIOJIB3YIOT
dbopmyny GuHOMA
Hrrorona, cBoiicTBa
OMHOMMHAJIBHBIX

ko3 puIeHTOB NpH
paccMOTpeHUH
TpPEeYroJbHUKa
[Tackansa

00CYXXJIaIOT CBSI3b
KOMOMHATOPHUKH U
Teopuun
BEPOSITHOCTEM,
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paccMaTpHBAIOT

IIOHATHE
FeOMETPUUECKON
BEPOSITHOCTH
YpaBHeHuUA U PaBHOCWIIBHOCTB [IPOU3BOJAAT
HEPaBEHCTBA. ypaBHeHuid. O0mime PaBHOCHIIBHBIE
Cucremsl METO/Ibl PELICHUS IIEPEXOBbI C LETBIO
YPaBHEHUU U YPaBHEHUH: 3aME€Ha YIPOILECHUS
HEPaBEHCTB YpaBHEHUS YpaBHEHHUS;
h(f(x))=h(g(x))
YpaBHEHUEM JIOKa3bIBAIOT
f(x)=g(x), PaBHOCHIILHOCTH
pa3yioXeHue Ha YpaBHEHEHUH,
MHOXHUTEJH, BBIITOJIHSIOT
BBEJICHUE HOBOU IIPOBEPKY
IIEPEMEHHOM, HaWJIEHHOT O
(GyHKIIMOHATBHO- peuienus ¢
rpaduyeckuit METO. || MOMOUIBIO

Pemenue HepaBeHCTB
C OJTHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH
HEPaBEHCTB, CUCTEMBbI
1 COBOKYITHOCTH
HEPaBEHCTB,
HppaIMoHAIbHBIC
HEPaBEHCTBA,
HEPaBEHCTBA C
MOYJISIMH.

Cucrembl ypaBHEHUH.
YpaBHeHus u
HEpPABEHCTBA C
rapaMeTpaMu.

MOJICTAHOBKHU U
ydera o0actu
JOTTYCTUMBIX
3HAYEHU U

IPEBUISAT
BO3MOKHYIO TIOTEPIO
WM IpHOOpeTeHne
KOPHS U HaxOJIsIT

nyTH

BO3MO>KHOTO
Hn30eranus oIInoOoK;
PUMEHSIOT
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