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1.Ilnanupyembie pe3yJabTAThl 0CBOCHUS Y4eOHOI0 NpeaMera
1.1. JINYHOCTHHIMHM Pe3y/JIbTATAMM OCBOCHHS POrPAMMBI 10 MATEMATHKE SIBJISIIOTCH:

OpHEHTAIMs 00YYaroIMXCs Ha TOCTHKEHUE JINYHOTO CYACThS, PeaM3alluioO MMO3UTUBHBIX KU3HEHHBIX MEPCIEKTUB, MHUIIMATUBHOCTh, KPEaTUBHOCTh, TOTOBHOCTD
U CIIOCOOHOCTD K JJMYHOCTHOMY CaMOOTIPEIEICHUIO, CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIC IIJIaHbI,

TOTOBHOCTb U CLIOCOOHOCTH 00€eCeunTh ce0e U CBOUM OJIM3KHUM JOCTOMHYIO KHU3HB B IIPOIIECCE CAMOCTOSATEIbHON, TBOPUECKON U OTBETCTBEHHOU €S TEIbHOCTH;
TOTOBHOCTb U CIIOCOOHOCTH 00YHYAIOMIMXCS K OTCTAWBAHUIO JINYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUSI, TOTOBHOCTb U CIIOCOOHOCTH BBIpa0aThIBAThH
COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHHUIO K 00IIECTBEHHO-MTOJIUTUYECKUM COOBITUSM MPOIIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS M OCMBICTICHHS] HICTOPUH,
JyXOBHBIX LICHHOCTEH U JOCTUKCHU HAILIEH CTPaHbI;

TOTOBHOCTb U CIIOCOOHOCTH 00YYarONIMXCs K CaMOPa3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUU C OOIIIEYEIOBEYECKUMU [ICHHOCTSIMU U UJealaMu
IpaXXJIaHCKOTO 00IIeCTBa, MOTPEOHOCTh B (PU3UUECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHIATUSAX CIIOPTUBHO-03J0OPOBUTEIILHON AEATEIBHOCTHIO;

INPUHSITHE U pean3anus e HHOCTel 370poBoro u 06e30macHoro oopasa *u3Hu, 6epekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIIEHHE K COOCTBEHHOMY
($u3nUIeCKOMY U IICUXOJIOTHYECKOMY 3/I0POBBIO;

HENPUSTHE BPEIHBIX MPUBBIYECK: KYPEHHUS, YIIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB.

JInuHOCTHBIE pe3yabTaThl B chepe oTHOIEHHH oOyuatonmxcs kK Poccun kak k Pogune (OreuecTBy):

poccuiickasi UIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MAEHTUYHOCTH B OJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K UCTOPHKO-
KyJBTYPHOH OOIIHOCTH POCCUICKOTO Hapoja u cynpoe Poccun, marpuoTH3M, TOTOBHOCTD K CiIyskeHUI0 OTedyecTBy, €ro 3aIuTe;

YBOKEHUE K CBOEMY HapOy, YyBCTBO OTBETCTBEHHOCTH Tiepe]; PouHOM, TOpI0CTH 3a CBOM Kpail, cBO0 PonHy, MpoIIoe U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO
Hapona Poccun, yBakeHHe K TOCYJapCTBEHHBIM CUMBOJIaM (rep0, duiar, THMH);

dbopMHpOBaHHE YBOKEHHUS K PYCCKOMY SI3BIKY KaK TOCyAapCTBEHHOMY s3bIKY Poccuiickoit denepaninu, sBISIONIEMYCS OCHOBON POCCUMCKON HICHTUYHOCTH U
TJIAaBHBIM (h)aKTOPOM HAIIMOHAIBHOTO CAMOOIIPEICIICHUS;

BOCIMTAHUE YBaKEHUS K KYJIbTYpE, 3bIKaM, TPAIULUAM U 00bIYasiM Hapo0B, pokuBaromux B Poccuiickoit @enepariui.

JINYHOCTHBIE Pe3yNbTaTH B chepe OTHOMICHNH 00yJaromuXcsl K 3aKOHY, TOCYAapCTBY U K IPakJaHCKOMY OOIIECTBY:

IpaXXJaHCTBEHHOCTD, IPAXKAAHCKAs TTO3ULIUS aKTHBHOTO M OTBETCTBEHHOT'O YWIEHA POCCUHCKOr0 00IIECTBA, OCO3HAIOLIETO0 CBOM KOHCTUTYIIMOHHBIE ITPaBa U
00513aHHOCTH, YBaXKAIOIIETO 3aKOH ¥ MIPABOIOPSI0K, OCO3HAHHO IPUHUMAIOIIETO TPAANIIMOHHbBIE HAIIMOHAIBHBIC U 00IIEUEIOBEYECKHE TyMAaHUCTHUCCKHE U
JIeMOKpaTU4YeCKHe IIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOIIECTBEHHOH JKU3HU;

NpU3HAHNE HEOTUYKAaEMOCTH OCHOBHBIX ITPaB M CBOOO]] YEJIOBEKA, KOTOPbIE MPUHAIKAT KaXKIOMy OT POXKICHHUS, TOTOBHOCTD K OCYIIIECTBICHHIO
COOCTBEHHBIX MpaB ¥ ¢cBO001 6€3 HapyIIeHUs MpaB v cBOOO APYTHX JIUL, TOTOBHOCTh OTCTanBaTh COOCTBEHHBIE MTPaBa U CBOOOIbI YEJIOBEKA U IPAXKAAHNHA
COTJIaCHO OOIIeTPU3HAHHBIM TPUHITUIIAM U HOpMaM MEKTyHapOIHOTO TpaBa M B cooTBeTcTBUU ¢ KoHcTuTynmen Poccuiickoit denepanuu, mpaBoBas u
HOJUTHYECKAst TPAMOTHOCTH;



MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAaHHOE Ha AMAJIOTe KYJIbTYp, a TAKXKE Pa3IMYHbBIX
(opM 00LIIECTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

MHTEPUOPU3ALMS LIEHHOCTENW JEMOKPAaTUHU U COLMAIBHOM COJIMIapHOCTH, TOTOBHOCTb K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B IPYIIIE WINA COLMAIBHOU
OpraHu3aluy;

TOTOBHOCTH O0YYAIOMIUXCSI K KOHCTPYKTUBHOMY y4YacTHIO B IPUHATHH PELICHU, 3aTPAaruBaloLINX X MpaBa M HHTEPECH], B TOM YHCJIE B PA3JIMUYHbIX (hopmMax
00IIeCTBEHHON caMOOpraHU3aluy, CaMOYIIPaBICHHMs, OOIIECTBEHHO 3HAUUMOMN AEATENbHOCTH;

IPUBEPKEHHOCTH UESIM HHTEpHAIIMOHAIN3MA, IPY>KOBbI, pAaBEHCTBA, B3AUMOIIOMOIIIN HAPOJIOB; BOCIIMTAHUE YBAKUTEILHOTO OTHOIIEHHS K HAIJHOHAILHOMY JTOCT
OMHCTBY JIIOJIEH, UX YyBCTBaM, PEIUTUO3HBIM YOESIKICHUAM;

TOTOBHOCTH OOYYAIOMIMXCSI IPOTUBOCTOSATDH MIC0JIOTHH SKCTPEMU3MA, HAITMOHAIN3MA, KCeHO()OOUH; KOPPYNLINHU; JUCKPUMHUHAIIUH 110 COIIMATIBHBIM,
PENUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM ITPU3HAKAM U IPYTUM HETaTUBHBIM COLIUAJIBHBIM SIBJICHUSM.

JIn4HOCTHBIE pe3yNbTaThl B cpepe OTHOMICHUH 00YyJaIOIIUXCS C OKPYKAIOUIUMHU JIFOIbMU:

HpPaBCTBEHHOE CO3HAHHE U TIOBEJCHNUE HAa OCHOBE YCBOCHUS O0IEUETIOBEUECKHUX IIEHHOCTEH, TOJIEPaHTHOTO CO3HAHMS U TIOBEJCHHUS B TIOJIUKYJILTYPHOM MUDE,
TOTOBHOCTH U CIIOCOOHOCTH BECTU JUAJIOT C APYTUMHU JIIOJAbMHU, JOCTUTATh B HEM B3aMMONOHUMAHHUS, HAXOAUTH OOIIUE LIeNTU U COTPYAHUYATH IS UX
JOCTHKECHHS;

MPUHITHE TYMAaHUCTUYECKHUX [IEHHOCTEH, 0CO3HAHHOE, YBAKUTEIbHOE U T0OpOXKeNaTeIbHOE OTHOIIEHHE K JPYTOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHHUIO;
CIIOCOOHOCTH K COTIEPEKUBAHUIO M (POPMHUPOBAHUE MIOZUTUBHOTO OTHOIICHHUS K JIFOSIM, B TOM YHCJIE K JIUI[aM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS U
MHBaJIM1aM; OepexHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K (PU3MUECKOMY U IICUXOJIOTHYECKOMY 3/I0pOBbIO IPYTHX JIOACH, YMEHHUE OKa3bIBaTh
IIEPBYIO TOMOLIb;

(dbopMupoBaHUe BbIpaXXEHHOW B OBEIEHUH HPABCTBEHHOM MO3UIIMU, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEIHLHOMY BBIOOPY 100pa, HpaBCTBEHHOT'O CO3HAHUS U
MIOBEJICHHUS HA OCHOBE YCBOCHHUS O0IIEYETIOBEYECKUX [IEHHOCTEN M HPABCTBEHHBIX YyBCTB (YECTH, JI0JITA, CIIPABEATUBOCTH, MUJIOCEPAHS U APYKETIOOHS);
pa3BUTHE KOMIIETEHIINI COTPYIHUYECTBA CO CBEPCTHUKAMM, JIETHbMH MJIAJIIIEr0 BO3pacTa, B3pOCIbIMU B 00pa30BaTEIbHOMN, O0IIECTBEHHO MOJIE3HON, y4eOHO-
HCCJIEI0BATENCKOM, MPOSKTHON U APYTUX BUJAX JIE€ATEIbHOCTH.

JIMYHOCTHBIE Pe3yNabTaThl B c(hepe OTHOIICHUH 00yUaIOIIMXCS K OKPYXKAIOIEMY MUPY, KUBOH MPUPOJIE, XYI0KECTBEHHOUN KYJIbTYype:

MHUPOBO33PEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYUMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIaJICHHE
JIOCTOBEPHOM MH(OpMaIei o nepeJoBbIX JOCTIKEHHUSIX U OTKPBITUAX MUPOBOM U OTEUECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00
YCTpONCTBE MHpa 1 00IIECTBA;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, Ha MPOTSKEHUHU BCEH )KU3HM; CO3HATEIBHOE OTHOIIIEHUE K HEIPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBUIO YCIIEITHON MPOo(eCCHOHATBEHON U O0IIECTBEHHOH JACSITEIHHOCTH;

HKOJIOTHYECKAs KyJIbTYpa, Oepe’KHOE OTHOLICHHS K POAHOM 3emiie, MPUPOIHBIM OoraTtcTBaM Poccuu 1 Mupa; NOHMMaHKUE BIMSHUS COLUATBHO-9KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLUAIBHOM CPEbl, OTBETCTBEHHOCTb 3a COCTOSHUE ITPUPOIHBIX PECYPCOB; YMEHMSI M HABBIKHA Pa3yMHOTO
IPUPOONOIB30BAHNS, HETEPIIUMOE OTHOIICHHUE K ACHCTBUSAM, IPUHOCSIIUM BPEl HKOJIOTHH; IPHOOPETEHNE OMBITA SKOJIOT0O-HANIPABICHHOM e TETbHOCTH;



HCTETUYECKOE OTHOILIEHUS K MUPY, TOTOBHOCTH K 3CTETUYECKOMY 00YCTPOHCTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE pe3yNabTaThl B c(hepe OTHOIICHUH 00YyUaIOIIMXCS K CEMbE M POAUTENSIM, B TOM YHUCIIE TIOATOTOBKA K CEMEHHON )KU3HU:
OTBETCTBEHHOE OTHOILLIEHHUE K CO3IaHUIO0 CEMBU Ha OCHOBE OCO3HAHHOTO MPUHSATHS LIECHHOCTEW CEMENHON KU3HU;
MIOJIOKHUTEIBHBII 00pa3 ceMbH, pOIUTENHCTBA (OTIIOBCTBA M MAaTEPUHCTBA), HHTEPUOPU3ALIUS TPAJAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JIM4HOCTHBIE pe3yIbTaThl B c)epe OTHOMICHUS 00YJAIOIIUXCS K TPYAY, B cepe ColnaabHO-IKOHOMUYECKUX OTHOIICHUI:

yBa)K€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

OCO3HAHHBIHN BBIOOp OyayIeii mpodeccru Kak myTh U Croco0 peann3aiuu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

TOTOBHOCTh OOYUAIOMIUXCSI K TPYAOBOM MPOPECCHOHATFHON ICATEIIbHOCTH KaK K BO3MOXXHOCTH YYaCTHS B PEIICHUH JINYHBIX, OOIECTBEHHBIX,
TOCY/IapCTBEHHBIX, OOIIEHAIMOHATBHBIX TPOOIIEM;

NOTPeOHOCTh TPYAHUTHCS, YBAKCHUE K TPYY U JIIOJSIM TPY/a, TPYAOBBIM JOCTHKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIIICHHUE K Pa3HBIM
BUJIaM TPYJIOBOU JESTEIHHOCTH;

TOTOBHOCTH K CaMOOOCITY)KHBaHHUIO, BKJIFOUasi 00YUCHUE M BBITIOJTHEHUE IOMAITHUX 00s3aHHOCTEH.

JImuyHOCTHBIE pe3yabTaThl B chepe (PU3NIeCcKOro, MCUXOIOTHIECKOT0, COIMATHHOTO H aKaJeMHUYECKOT0 OJIaromoIydnst 00ydJaronIuXcs:
¢du3nueckoe, IMOIMOHAIBHO-TICUX0JIOTHIECKOE, COLMAIBHOE 0JIaronoiaydyne o0yJaromuxcs B )KU3HA 00pa30BaTeIbHOM OpraHn3alluy, OIIYIIeHUE 1eThbMHU
0€30MacHOCTH M TICUXOJIOTHYECKOT0 KoMpopTa, HHPOPMAITMOHHONW O€30MaCHOCTH.

OcHOBHBIE HallpaBJCHHUA BOCNIUTATEJIbLHOM JACHATCJIBbHOCTH

1.1.1 ITaTproTn4yeckoe BOCIIUTAHUE
LIEHHOCTHOTO OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIEAUI0, TOHUMAHUS 3HAUCHUS] MaTeMaTHKU, KaK HAYKU B KU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOI MHGOPMAIIHEH O TTePEAOBBIX JOCTHIKEHUSIX U OTKPBITUSAX MUPOBOM M OTEYSCTBEHHOMN
MaTEMAaTHKH.
1.1.2 I'pasknaHcKoe BOCIIUTAHUE M HPABCTBEHHOE BOCIIUTAHME JIETE HA OCHOBE POCCUUCKUX TPAAUIIMOHHBIX [IEHHOCTEW MPEICTABICHUS O COUATIBHBIX
HOpMax M MPaBWJIaX MEKITMYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE, TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM EATEIHHOCTH MPU BHITIOTHEHUH YI€OHBIX,
MO3HABATENIBHBIX 33714, BHITTOJTHCHUH KCIIEPUMEHTOB, CO3IaHIH YIYCOHBIX ITPOCKTOB, CTPEMJICHHUS K B3aHMOITIOHUMAHHUIO M B3aUMOITOMOIIIH B MPOIECCE ITON
yueOHOM NesSTeIbHOCTH; TOTOBHOCTH OIICHUBATH CBOE MIOBEJICHUE C YIETOM OCO3HAHUS TOCTIEICTBUN CBOMX MOCTYIIKOB.
1.1.3 TpynoBoe BocnuTanue U NPo(ecCHOHATBLHOE cCaMOooTIpeae/ieHre

KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO MMOJIE3HOM, y4eOHOM, HCCIe0BATENbCKOM, TBOPUYECKOW U JPYTUX BUAAX ACSITEILHOCTH; HHTEpEca K
MPaKTUYECKOMY U3YYCHHIO TPOECCUil U Tpyaa pa3IMIHOIO POJia, B TOM YHCIIE HA OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAaHUN, OCO3HAHHOTO BhIOOpa



UH/IMBUYaJIbHOM TPAEKTOPUH MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K MPEAMETY, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH;
1.1.4 llonyasipu3anusi HAy4YHbIX 3HAHNH cpean aerel (LleHHOCTH HAYYHOTO MO3HAHHA)

MupoB033peHYeCKUX MPEICTABICHUI COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIONIUX OCHOBY JJIsi HOHUMAHUS CYIIHOCTH
HAY4YHOH KapTHUHBI MHUpa; MPEJICTaBICHII 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPEIoi, O pOJIU MpeIMeTa
B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEH; MMO3HABATEIbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJIyY€HHE HOBBIX 3HAHUM 110 MPEAMETY, HEOOXOAUMBIX ISl 0ObSACHEHUS
Ha0JII01aeMBIX TPOLIECCOB U SIBIICHUI; MO3HABATEIbHON U MH(POPMALIMOHHOMN KYJIbTYpHI, B TOM YHCII€ HABBIKOB CAMOCTOSITETILHON pabOThI C YUeOHBIMH
TEKCTaMU, CIIPABOYHOM JINTEPATYypOH, TOCTYITHBIMU TEXHUUYECKUMHU CPEICTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTHIL; HHTEpeca K 00y4eHHI0, MO3HAHMUIO,
T10003HATETFHOCTH.

1.1.5 Dkojioru4yeckoe BOCIMTAHUE

AKOJIOTHYECKH 1EIeCO00Pa3HOr0 OTHOIIEHUS K PUPOJIE KaK UCTOUHUKY JKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHUs IIEHHOCTH 3JJ0POBOTO U
Oe3omacHOTO 00pasa KW3HHU, OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3NYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOICHUS
npaBui 0€30MacHOrO MOBEJCHUS ITPU PabOTE C BEIIECTBAMH, A TAK)KE B CUTYALIUAX, YTPOXKAIOLINX 370POBBIO U JKU3HU JIIOJIEH; CTOCOOHOCTH MPUMEHSTh 3HAHUS,
NoJlydyaeMble MIPH U3yYEHUU MPEeaMeTa, Ui PelIeHus 3a]1a4, CBI3aHHbBIX C OKPYKarollel MPUPOJIHON Cpeoi, MOBBIIICHHS YPOBHS SKOJIOTHUECKON KYIbTYpPHI,
OCO3HaHuA F.IIO6EL]'II>HOI‘O XapaKkTepa 3KOJIOTHUYCCKUX HpO6JIeM u HyTGfI HUX PCHICHUA ITOCPCACTBOM MATCMATHUYCCKUX MCTOJOB; 9KOJIOTMYCCKOI'0 MBIIIIJICHUS,
YMEHHMsI pyKOBOJICTBOBATHCSI UM B ITO3HABATEIHHONW, KOMMYHUKATUBHON U COLMATBHON IIPAKTHKE.
1.1.6 /lyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE
®opMupoBaHUE YyBCTBAa OTBETCTBEHHOCTH 3a PE3yJIbTaT y4eOHOro Tpy/a, BOCIHUTAHHUE CAMOCTOSITEIbHOCTH 00YJalOIIUXCsl, YBEIMUEHUE CTETIEHU
AUCHUIITIMHUPOBAHHOCTH, OPraHU30BaAHHOCTHU, COOTBETCTBUC 3TUUCCKHUM HOpMaM O6H_IGHI/I$I 1 COBMECTHOM ACATCIIBHOCTH, BOCIIMTAHUC aKKYPATHOCTH,
YCUIYMBOCTH, IpUIIEKaHUS, HYOPMHUPOBAHHE TUUHOCTHBIX MMO3UTUBHBIX KAYECTB 00yUaIONINXCs, BOCIIUTAHHUE TPYAOII00HS, YyBCTBA KOJUIEKTUBU3MA,
HCIIOJIb30BAHUC MMOJIOKUTCIIbHBIX ) KU3HCHHBIX MTPUMEPOB, BOCIMTAHUC NPOAYMAHHOCTHU CBOUX Z[GﬁCTBHﬁ U ITOBCACHMUS.
1.1.7 Jcrernyeckoe BOCIUTAHHE
DopMHUPOBaHUE FCTETUYECKON KYIbTYPbI, 3CTETUYECKOTO OTHOLICHHUS K OKPYXKAIOIIEMy MUPY, TOTPEOHOCTH M YMEHHUS BhIpakaTh ce0s B pa3IMYHBIX BUIAX
TBOPYECKOH J1eATeNbHOCTH, POPMUPOBAHUE TYXOBHO-HPABCTBEHHBIX KaYeCTB, PA3BUTHE ITHO-KYJIBTYPHOTO CAMOCO3HAHUS U MEXITHHUUECKOHN TOJIEpaHTHOCTH,
(dbopMHpOBaHHE KOMMYHUKATUBHOW KYJIBTYPBI, 3KOJIOTMYECKON KYIbTYPHI.
1.1.8 ®Pusnyeckoe BoCHUTAHUE, POPMHUPOBAHUSA KYJIbTYPHI 310POBbS 1 SIMOLUMOHAJIBHOI0 0J1ArONOJY M S
Bocnutanue 310poBoro, JKU3HEPAI0CTHOTO, )KUZHECTOUKOTO, TBOPUYECKOTO, TAPMOHUYECKH PA3BUTOTO peOEHKA, BOCIIUTHIBATH JKEIAHHE OBITH 3I0POBBIM,
MOBBIIICHUE YPOBHS (PU3UYECKOTO COCTOSHUS, pAOOTOCITOCOOHOCTH, YOBICTBOPEHHUE MOTPEOHOCTH OTACIBHBIX YUAIIUXCs U 0011ecTBa B OPMUPOBAHUN
BCECTOPOHHE JYXOBHO U (PM3UYECKU PA3BUTOTO YEIIOBEKA U €r0 aKTUBHOM KU3HEHHOU IMO3UIINH.

1.2 MeTanpeameTrHble pe3y/ibTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl MPeICTABIEHbI TPEeMA IPYNIaMH YHHBEPCAJIbHBIX
yueOHbIX neiicruii (YY/).



PerynsTuBHbIe YHUBEpCalIbHbIC YUEOHbIE IEHCTBUS

BeinyckHuK Hay4urcs:

CaMOCTOSITENIHO OIPENeNsATh 1IeU, 33/1aBaTh [apaMeTphl U KPUTEPUHU, TIO KOTOPHIM MOKHO OINPEAETUTH, YTO LEb TOCTUTHYTA;

OLIGHUBATh BO3MOJKHBIE TIOCIIECTBUS JOCTHKEHHS TOCTABJICHHOM LIEN B IEATEIbHOCTH, COOCTBEHHOM JKU3HU M KU3HU OKPY>KAIOLIUX JII0/IeH, OCHOBBIBASICH HA
COOOpaKCHUSIX 3TUKU U MOPAJIH;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATEILHOCTU U )KU3HEHHBIX CHUTYalLUsX;

OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U APyrrue HeMaTepualbHbIe Pecypchbl, HEOOXOIUMBIE ISl JOCTUKEHUS TTOCTAaBICHHOM 11eIIH;

BBIOMPATH MYTh JOCTHXKEHUS 1IEIIH, TUIAHUPOBATh PEIICHUE OCTaBICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepHallbHbIe U HeMaTepHallbHbIE 3aTPaThl;

OpraHu30BbIBATh 3((HEKTUBHBIN OUCK PECYPCOB, HEOOXOIUMBIX JJIsl AOCTHXKEHHUS [TOCTABICHHOM LIETH;

COIIOCTABJISATH MOJIYYEHHBIN pe3ysbTaT ACSITEIbHOCTH C IIOCTABICHHON 3apaHee LENblO.

[lo3HaBarenpbHbIE YHUBEPCAILHBIE YUEOHEIE AEHCTBUS

BbImyCKHUK Hay4YUTCS:

MCKAaTh U HAXOAUTh 0000IIEHHBIE CIIOCOOBI pEICHHS 3a/1a4, B TOM YHCJIE, OCYIIECTBIIATh Pa3BEPHYThHIH HH(POPMAIIMOHHBIN MTOWCK M CTABUTH HA €70 OCHOBE
HOBBIC (y4eOHBIE ¥ TTO3HABATEIILHBIC) 3aa4H;

KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO C PA3HBIX MO3UIMH, PacO3HABATh U (PUKCHPOBATH MPOTUBOPEUNS B MH()OPMAIIMOHHBIX
HCTOYHHUKAX

UCIIOJIb30BaTh Pa3inyHbIe MOAEIbHO-CXEMAaTHYECKUE CPEACTBA JIs IPEACTaBICHUS CYIIECTBEHHBIX CBSA3€H U OTHOLIEHUH, a TAKKE MPOTUBOPEUH, BHISIBICHHBIX
B MH(POPMAITMOHHBIX HCTOYHUKAX;

HaXOJIUTh U MPUBOAUTH KPUTUUECKHE APTYMEHThI B OTHOILIEHUU JEHCTBUN U CYKJIEHUM JIPYroro; CIOKOMHO M pa3yMHO OTHOCUTHCS K KPUTUYECKUM 3aMEUYaHUsIM
B OTHOIIIEHUH COOCTBEHHOTO CYXKJICHHUS, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJHTH 32 PaMKH y4eOHOTO IIPeIMETa M OCYIIECTBIIATH [IEJICHANPABICHHBIN TTOMCK BO3MOXKHOCTEH 71l IIUPOKOT0 IEPEHOCa CPEICTB U CIIOCOOOB NEHCTBUS;
BBICTPAaWBaTh WHIWBHUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI IPYTHUX YIACTHUKOB U PECYPCHBIC OTPAHUYCHHS;

MEHATH U YACPKUBATh pa3HbIC MO3UIIMU B TO3HABATEILHOMN JAESATEIHHOCTH.

KoMMyHUKaTHBHBIC YHUBEpCAIbHbIC YIeOHBIE ICHCTBUSL

BrInmyckHHMK Hay4YuTCA:

OCYILIECTBIISATH JIETIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3pPOCIBIMU (KaK BHYTPH 00pa3oBaTeIbHON OpraHU3aliy, TaK U 3a ee MpeaesiaMu),
noa0MUpaTh NapTHEPOB U1 AEI0BOM KOMMYHUKALIMU UCXOS U3 COOOpaKEHUH pe3yJbTaTUBHOCTH B3aUMOJICHCTBHSA, a HE JINYHBIX CUMIIATHIi;

IIPY OCYIIECTBICHUH TPYNIIOBON PabOTHI OBITH KaK PyKOBOJIUTENIEM, TaK U WICHOM KOMaH/IbI B pa3HbIX POJISIX (TeHepaTop uaeH, KPUTUK, UCIIOTHUTEIIb,
BBICTYNAIOUINH, SKCIEPT U T.1.);

KOOPJAWHHUPOBATh U BBHIOJIHATH padOTy B YCIOBUAX PEATbHOT0, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;




pa3BepHYTO, IOTUYHO U TOYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCTIOIH30BAHUEM a/IEKBATHBIX (YCTHBIX U TUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;
pacrno3HaBaTh KOH(QJIMKTOT€HHbIE CUTYAllMH U MTPEIOTBpalaTh KOH(IJIUKTHI 10 MX aKTUBHOH (pa3bl, BEICTPAUBATh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIIHIO,
n30erast TMYHOCTHBIX OICHOYHBIX CYKJICHUU.

1.3. Hpe)lMeTHBIMI/I pe3yjabTaTaMi OCBOCHUSA NMPOrpaMMbl IO MATEMATHUKE SABJIAIOTCH:

Ha ypoBHe cpeanero obmiero oopazoanus B coorBeTcTBUr ¢ @PI'OC COO, MOMUMO TPaJAUIIMOHHBIX JIBYX TPYII PE3yIbTaTOB «BBIMYCKHUK HAYUUTCS» U
«BBIMYCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS». Pe3ynbTarhl yriry0JeHHOro ypoBHsS OPUEHTUPOBAHBI HA MOJIYYeHHE KOMIIETEHTHOCTEH AJIs MOCeayIoen
poeCCHOHAIBHON JEATENHPHOCTH KaK B paMKaX JaHHOUM MpeIMeTHON 00JIaCTH, TaK U B CMEXHBIX ¢ HEel 00J1acTsAX. JTa Tpynmna pe3yJbTaToB MPEANoiaracT:

— OBIIAJICHHE KIIFOUEBBIMH MOHSATUSMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JIaHHAsl IpeIMETHAs 00JIaCTh, pACIIO3HABAHUE COOTBETCTBYIONTUX UM
MPU3HAKOB M B3aUMOCBSI3€H, CIIOCOOHOCTH IEMOHCTPUPOBATH PA3JINYHBIE TIOXO/IbI K U3YUECHHUIO SIBICHUN, XapaKTEePHBIX ISl H3y4aeMol MpeaMeTHON 00acTu;
— YMEHHE pellaTh KaK HEKOTOPbIEC MPAKTUUECKHE, TAK U OCHOBHBIE TEOPETUUECKUE 3a/1a4, XapaKTePHbIE AJI UCTIOJIb30BAHMS METOJIOB U HHCTPYMEHTApUS
JIAHHOM TIPEeIMETHON 00J1acTH;

— HaJIMYUe MPEICTaBICHUH 0 TaHHOM MpeIMETHON 00JIaCTH KaK LEJIOCTHOM TeoprH (COBOKYITHOCTH TEOPHUii), 00 OCHOBHBIX CBSI3X C HHBIMU CMEXHBIMH
o0JacTsiMU 3HaHUI.

YrinyOGneHHbIH YPOBEHB
«CHUCTEMHO-TEOPETHUECKHUE PE3YTBTAThD

Paznen II. BeimyCKkHUK HAy4YUTCS IV. BbIyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS
Henn Jlig ycrienHoro npo10JiKeHs: 00pa30BaHUs s obecneyenus 603MOACHOCMU YCHEUHO20
OCBOCHMUS 0 CHEIUATBHOCTSIM, CBSI3aHHBIM C IMTPUKJIAHBIM HCIIOJIb30BaHUEM APO00aNCEHUS 0OPA30BANHUS NO CNEYUATLHOCTIAM,
npeaMera MaTeMaTUKH CBA3AHHBIM C OCYUjecmeneHuemM Hay4Hou u

UCCe008aMeNbCKoll 0esAMenNbHOCMU 6 00aacmu
MAMEMAMUKU U CMENCHLIX HAYK

TpeboBaHus K pe3yabTaTaMm

T :
Onemenmol — CB00OOIHO OIEPHUPOBATh MOHATUAMH: KOHEYHOE Jlocmuoicenue pesynomamos pazoena 11,
meopuu onepupo8amv NoHsAmMueM onpeoeneHusl, OCHOBHbLMU

1 v
3aecb v ganee: 3HaTb onpegenieHne NoHATUSA, 3HATb U yMeTb 060CHOBbLIBATb CBOMCTBA(MPU3HAKM, ECZIM OHU €CTb) NOHATUA, XapaKTepu3oBaTb CBA3M C APYTMMU NOHATUAMM, NPEACTaBAAA O4HO
MOHATUE KaK YacTb LLeSIOCTHOrO KOMMJIEKCa, UCMO/Ib30BaTb NMOHATUE W ero CBOMCTBA NPU NPOBEAEHMM PACCYKAEHUN, AOKA3aTENbCTB, PELLEHUN 3aau.



MHOIHCEecme u

MHOKECTBO, JIECMEHT MHOXXECTBA, IIOAMHOXKCECTBO,

sudamu onpeoeneHull, OCHOBHbIMU BUOAMU MeOpeM,

mamemamudeckK rnepeceyeHue, O6’beI[I/IHeHI/Ie U pa3HOCTb MHOXECTB, norumams Cynb KOC6EHHO20 00Ka3amefzbcm6a;
Ol 102UKU YHCIOBBIC MHOKECTBA HA KOOPAMHATHO! MPAMOii, OTPe3oK, onepuposams NOHAMUAMU CUEMHO20 U HECHEMHO20
o MHOXICECm8a,
WHTEPBAJI, TOJYUHTEPBAII, IPOMEKYTOK C BHIKOJIOTOM .
. NPUMEHAMb Memo0 MamemMamuyeckou UHOYKYuu 0
TOYKOM, TpaduIecKoe I TaBJICHHE MHOXXECTB Ha -
OuKofi, rpadeckoe mpezie CHHUC MHOXCC nPOBeOeHUsL PACCYHCOCHULL U OOKA3AMENbCME U NPU
KOOPJIUHATHON TUIOCKOCTH; pewienuu 3a0av.
— 3a/1aBaTh MHOKECTBA MIEPEUNCIICHUEM U B nosceonesnoui oxcuznu u npu usyuenuu opyaux
XapaKTEPUCTUYECKUM CBOKCTBOM; npeomemos:
— ONepHPOBATH MOHATHAMI: YTBEDKIEHUE, OTPHIAHNE UCNOIL3068aMb MEOPEMUKO-MHONCECMBEHHDIU A3bIK U
AZbIK I02UKU OJ151 ONUCAHUS PEANbHbIX NPOYECccos U
YTBEPKACHUS, UICTUHHBIC U JIOXKHBIC YTBEPXKICHUS, .
. . A6NEHUI, NPU peuleHUul 3a0ad Opyaux y4eOHbIX npeoMemos
MIPUYMHA, CIIEACTBHE, YACTHBIN ClTydail o0IIero
YTBEPKACHUS, KOHTPIIPUMED;
— MPOBEPATH NPUHAJIEKHOCTD AIEMEHTA MHOXKECTBY;
— HaxoJuTh MepeceuyeHne U 00beIMHEHUE MHOXKECTB, B TOM
quclie MPECTaBIEHHbIX IpadUyecKy Ha YUCIOBOI MPsAMOit
Y Ha KOOPJWHATHOM IMJIOCKOCTH;
— TPOBOJUTH JIOKA3aTEIbHbIE PACCYKICHUS 111 000CHOBAHUS
HMCTUHHOCTHU yTBEPKJICHUH.
B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:
— HCIIOJIb30BaTh YHCIIOBBIE MHOKECTBA HA KOOPIUHATHOM
MPSAMON Y HA KOOPAUHATHOM IIJIOCKOCTH JIJIs1 ONTMCAHUS
pEATbHBIX MPOLIECCOB U SBIICHUI;
— MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS B CUTYaIUIX
MTOBCETHEBHOM JKU3HU, TIPH PEIICHUH 33]a9 U3 IPYTHUX
peIMETOB
Yucna u — CB000IHO OMEPHUPOBATH MOHATHUSAMHE: HATYPaIbHOE YHCII0, MHOKECTBO Locmuoicenue pezynemamos pazoena II;
8bIPAdHCEHUS HATYPAIBHBIX YHCEIL, LIEI0E YHCI0, MHOXKECTBO LEbIX THCEIL, C80000HO ONEPUPOBAMb YUCTOBBIMU MHONHCECTNBAMU

OOBIKHOBEHHAs! P00k, NECATUIHAS JPOOh, CMEIIAHHOE YHCIIO,
paIMoHaTBLHOE YHCIIO0, MHOKECTBO PAllMOHABLHBIX YHCET,

npu peuleHuu 3a0ay;
NOHUMAMb NPUYUHBL U OCHOBHbIE UOEU PACUUDEHUS]




VPPALMOHAIBHOE YHUCIIO0, KOPEHb CTEIIEHHU N, IEUCTBUTEIBHOE YUCIIO,
MHOECTBO JI€UCTBUTENIBHBIX YHCEIl, FEOMETPUYECKAS] HHTEPIIPETaLUs
HATypaJbHBIX, LENbIX, PAIIIOHAIBHBIX, IEUCTBUTEIIbHBIX YUCEIT;
MOHUMATh U OOBSCHATH PA3HUILY MEKY MO3ULIMOHHON U
HEIMO3UIIMOHHON CUCTEMaMU 3allUCH YHCEIT;

MEPEBOAUTH YMCIIA U3 OJHON CUCTEMBI 3aITUCH (CUCTEMBI CUMCIICHUS) B
ApYTyto,

JIOKa3bIBaTh U UCIIOJIb30BATH IPU3HAKU JEIMMOCTH CYMMBI U
IIPOU3BEICHNUS IIPU BBITIOJHEHUH BBIYMCIICHUI U PELIEHUY 33]1a4;
BBITIOJIHSITH OKPYTJIEHHE PAllMOHATBHBIX U UPPALIMOHATIBHBIX YUCEI C
3aJaHHON TOYHOCTBIO;

CpaBHUBATh JICHCTBUTEIBHBIEC YHCIIA PA3HBIMH CIIOCOOAMU;
yIOPSAOYUBATh YMCIIA, 3alIUCAHHBIE B BUJIE OOBIKHOBEHHON 1
JECSITUYHOM 1po0u, YucIa, 3aliCaHHbIe ¢ UCIOIb30BaHUEM
apru(METHUECKOT0 KBapaTHOTO KOPHs, KOPHEH cTerneHu OobIie 2;
Haxoauth HOJI n HOK pa3ueiMu cioco6amu 1 MCIOJIb30BaTh UX MPHU
peleHun 3a1ay;

BBITIOJIHATH BBIYMCIICHUS U IPEOOpa30BaHMs BEIPAXKEHUH, COIEpIKaIUX
JICHCTBUTEIIbHBIC YHCIIA, B TOM YHCIIE KOPHU HAaTypaJIbHbIX CTEIICHEN;
BBINOJIHATH CTaHAAPTHBIE TOKACCTBEHHBIE TPEOOPa3OBAHHMS
TPUTOHOMETPUYECKUX, JIOTAPU(PMUUECKHUX, CTETICHHBIX,
VPPALMOHAIBHBIX BBIPAXKECHUM.

B nosceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:
BBITMOJHATH U OOBACHATH CPABHEHUE PE3YJIbTATOB BHIYMCICHUH MpU
pELICHUH MPAKTUYECKUX 3ajayd, B TOM YHCIIe MPUOIHKEHHBIX
BBIYUCIICHHUH, UCTIONB3Ys pa3Hble CIOCOOBI CPAaBHEHUH;
3aMKUChIBaTh, CPABHUBATh, OKPYIJIATh YACIOBBIE IAHHBIE PEATBHBIX
BEJIMYMH C UCIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBJISITh M OLIEHUBATh Pa3HBIMU CIOCOOAMU YHCIIOBBIE

YUCTIOBLIX MHONCECE;
611a0emb OCHOBHbIMU NOHAMUAMU MEOPUU
oenumocmu npu pewleHuy CmaHoapmmsix 3a0ay

umems 6A308ble NPEOCMABIEHUSL O MHONMCECTNBE
KOMNIEKCHbIX YUcel;

C80000HO 8LINOHAMb MONCOECMBEHHbIE
npeobpaz06anus MpueoOHOMempuieckux,
J102apupMutecKux, CmeneHHbIX 8blpaNCeHUll,

enadems popmynot bunoma Hetomona,

NPUMEHSIMb NPU PEUeHUU 3A0ay meopemy 0
nunelnom npedcmasienuu HOJJ;

npumeHsims npu pewenuu 3aoay Kumaiickyro
meopemy 06 OCmamxax,

npumeHsims npu peweHuu 3aoay Manyro meopemy
Depma;

YMemb 8bINOHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU
cucmeme CHUCTIeHUs;

NPUMEHSIMb NPU PEUeHUU 3a0ay meopemuKo-
Yucn08vle PYHKYUU: YUCio U cymma oenumerneti, hyHKyuio
Dunepa;

NPUMEHAMb NPU PeleHUU 3a0ay yenuvie opoou;

NPUMEHSIMb NPU PEUUEHUU 3A0AYUMHO2OUTIEHbL C
oeticmeumenbHuIMU U YeablMu Kodpduyuenmamus;,

671a0emb NOHAMUAMU NPUBOOUMDLIU U HENPUBOOUMDBILLL
MHO20UIeH U NPUMEHAMb UX NPU peuleHul 3a0a4;

npumensimv npu peweruu 3a0ay OCHOBHYIO meopemy
aneeopwi;

NPUMEHSMb NPU PeUeHUU 3a0ay npocmeniuiue
@yHKYUU KOMNAEKCHOU NepeMeHHOl KaK 2eoMempuiecKkue
npeobpazosanus




BBIPAXEHUS IIPU PEILICHUU IPAKTUYSCKUX 3a7a4 U 3a1a4 U3 APYrux
y4eOHBIX TIPEIMETOB

Ypaeuenus u
HepaeeHcmea

— CB00OJHO OMEpHPOBATH NOHATHAMH: YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIIbHBIE YPaBHEHUS U HEPABEHCTBA, YPaBHEHUE, SBIISIIOILEECS
CJIEZICTBUEM JIPYTOr0 YPaBHEHUs, ypaBHEHUS, pABHOCHIIbHBIE HA
MHOX€ECTBE, paBHOCUIJIbHBIE TPE0Opa30BaHus ypaBHEHUH;

— pemaTh pa3Hble BUAbI YpaBHEHUI U HEPABEHCTB U X CHCTEM, B TOM
YHUCJIe HEKOTOphIE YpaBHEHUs 3-1 U 4-1i cTeneHei, ApoOoHo-
palMoHalbHbIE U HPPALIMOHAIIBHBIE;

— OBJAJETh OCHOBHBIMHU THIIAMH ITOKA3aTEJIbHBIX, JOTrApUPMHUECKUX,
UppalMOHAIIbHBIX, CTETIEHHBIX YPABHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOJIaMH UX PEIIEHUH U MIPUMEHATh UX IPU PELICHUU
3ajay;

— IPUMEHATH TeopeMy be3y K pelleHno ypaBHEHU;

— TNPHUMEHATH TeopeMy Buera /i pemeHns HeKOTOPbIX ypaBHEHUH
CTEIIEHU BBIIIE BTOPO;

— TOHHUMATh CMBICII TEOPEM O PABHOCHIIBHBIX U HEPABHOCUIIBHBIX
npeoOpa3oBaHUSAX YpaBHEHUN M YMETh UX JJOKa3bIBaTh;

— BJIQIETh METO/IaMU PEIIECHUs] YPAaBHEHUI, HEPABEHCTB U UX CUCTEM,
YMEThb BBIOMPATh METO]I PEIICHUsI 1 0OOCHOBBIBATH CBOW BHIOOD;

— HCII0JIb30BaTh METOJ] UHTEPBAJIOB JIJIsl pEILIEHUS] HEPABEHCTB, B TOM
qucie IpoOHO-PAIIMOHAILHBIX W BKITIOYAIONINX B CEOst
UppaLMOHATILHBIC BHIPAXKCHHUS;

— pemaTh anredpandeckue ypaBHEHUs U HEPABEHCTBA U UX CUCTEMBI C
napamMeTpaMu alredpandeckuM U rpaduuecKiuM METOIaMU;

— BIIQJIETh PAa3HBIMU METOAAMH JI0KA3aTEIbCTBA HEPABEHCTB;

— pemaTth ypaBHEHUS B LIEJBIX YHCIAX;

- 1/1306pa>1<aTL MHOXXCCTBa Ha IIJIOCKOCTH, 3a1aBAaCMbIC YPaBHCHHUAMU,

Llocmudicenue pezynomamog pasoena 11;
Cc80000HO onpedensimb Mun u 8blOUPams Memoo

peuleHus: NOKA3amenbHbIX U 102aPUPMUYECKUX
VpasHeHuil u HepaseHCcms, UppPayUOHAIbHLIX YPAGHEH Ul
U HEepaBeHCm8s, MPUSOHOMEMPUYECKUX YPAGHEHULL U
HEPAgeHcme, Ux cucmem,

€80000HO pewlams cucmemyl TUHEUHbIX YPAGHEHU,
peuiams 0OCHO8Hble MUNbl YPAGHEHUU U HePABEHCNE C
napamempamu,

NPUMEHAMb NPU peuleHuU 3a0a4 HepageHcmaa

Kowu — Byusaxoeckoeo, bepuynnu,

umems npedcmasienue 0 HepaseHCmMaEax MexHcoy
CpeOHUMU CeneHHbIMU




HEPAaBEHCTBAMHU U UX CUCTEMaMH;

— cBOOOJIHO UCTIOIB30BATh TOXKAESCTBEHHBIC TPEOOPA30BAHUS TIPU
pEILIEHNU YPABHEHHUI U CUCTEM YpaBHEHUM

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux npeomemos:

— COCTaBJIATh U pellaTh ypaBHEHUs, HEPABEHCTBA, X CUCTEMBI IIPU
pELIeHNH 3a/1a4 IPYTUX YYEOHBIX MPEAMETOB;

—  BBINOJHATH OLEHKY NMPaBIONOA00HS pe3ylbTaToB, MOIyYaeMbIX MPU
PELICHUH Pa3IMYHbIX ypaBHEHUHN, HEPABEHCTB U UX CHCTEM IIPH
pELIeHNH 3a/1a4 IPYTUX YYEOHBIX MPEAMETOB;

— COCTaBJIATh U pellaTh YpaBHEHUS U HEPABEHCTBA C MMapaMeTpaMu MpH
pELIeHNH 3a]1a4 IPYTUX YYEOHBIX MPEAMETOB;

— COCTaBJIATb YPABHCHUC, HCPABCHCTBO HUJIM UX CUCTCMY, OIMIMCBIBAIOIINC
peabHYIO CUTYALUIO WU MPUKIAAHYIO 33a/1a4y, HHTEpIPETUPOBATh
MOJTy4YEHHBIE PE3YJIbTAThI;

- HCIOJIb30BATh IMPOrpaMMHBIC CPEACTBA IPU PCIICHHUU OTACIbHBIX
KJIACCOB YPaBHEHMI U HEPABEHCTB

Qyuxyuu

Brnaners moHATHAMU: 3aBUCUMOCTD BEJTMUWH, (PYHKIHUS, apryMEHT U
3Ha4YeHUE QYHKIIUH, 00JIaCTh ONPEICIICHUS] © MHOYKECTBO 3HAUCHH
¢yHkunu, rpaduk 3aBUCUMOCTH, TpaduK GYHKINUU, HYJIU (GYHKINH,
POMEKYTKH 3HaKOTIOCTOSIHCTBA, BO3PACTAaHHE HA YUCIOBOM IPOMEXKYTKE,
yOBbIBaHHE Ha YHCIIOBOM IPOMEXKYTKE, HAanOOJIbIIIee U HAUMEHbIIIEEe
3Ha4YeHUE QYHKIIMU HA YUCIOBOM MTPOMEKYTKE, IEpuoandeckast ()yHKIIHS,
NepUO/Jl, YeTHASL U HeUeTHAs! PYHKLUHU; YMETh IPUMEHSATh 3TH MOHATHUS IPU
peIIeHUH 3a1ad;

BJIaJICTh MOHATHEM CTENEHHAs (DYHKIMS; CTPOUTD €€ rpauK U yMETh
NPUMEHSTh CBOMCTBA CTETIEHHON (DYHKIIMU TPH PEIICHUH 33/1a4;

BJIAJICTh MOHATUSAMU TOKa3aTeNIbHAs (PYHKIHUS, SKCIIOHEHTA; CTPOUTD
uX rpadMKu ¥ YMETh TIPUMEHSTh CBOWCTBA IMOKA3aTEIbHOW (DYHKIIMH TIPU
peIIeHUH 3a1a4;

BIIQJICTh TIOHATHEM JIoTapupMudecKas PyHKIUS; CTPOUTH €€ rpaduk
U YMETh IPUMEHSTh CBOMCTBA JIOrapu(PpMUUECKOr (DYHKIIUU TPU PEIICHUU

Llocmudicenue pezynomamos pasoena 11;

61a0emsb NOHAMUEM ACUMNIMOMbL U YMemb €20
NPUMEHAMb NPU peuleHuu 3a0a4;

NPUMEHAMb Memoobl peuleHus: NPOCMetuux
ougpepenyuanvrvlx ypasHeHull nepeoco u 8mopo2o
nopsi0Ko8




3a/1ay4;

BJIQ/IETh MOHATUSIMH TPUTOHOMETpHUECKHE (DYHKLINUU; CTPOUTH UX
rpaduKu ¥ yMETh MPUMEHSTH CBOMCTBA TPUTOHOMETPUUECKUX (PYHKITHIA
IIPU PELLIEHNN 3a/1a4;

BIIQ/ICTh MOHATHEM OOpaTHasi PYHKIIHS; MPUMEHSTh 3TO TIOHSATHE TIPU
peuIeHun 3a1a4;

MPUMEHSITH MIPU PEIICHUN 3a]1a4 CBONCTBA (YHKITHII: YeTHOCTb,
NEPUOTUYHOCTh, OTPAHUYEHHOCTb;

NPUMEHSTH MIPH PEeIICHUHU 3aj1a4 MpeoOpa3oBaHus rpauKkoB
byHKIINIH;

BJIQJICTh TOHATUSIMU YUCIIOBAsI MTOCIEA0BATEILHOCTD,
apudmeTnyecKas u reoMeTpruyecKasi Iporpeccus;

MIPUMEHATD NPU PEIICHUH 3a7a4 CBOMCTBA U MPU3HAKU
apuMeTUIECKON U TEOMETPUUYECKON TTPOTPECCHH.

B nosceonesnoii scuznu u npu uzyueHuu Opy2ux y4eoHsix
npeomemos:

—  OIpeAensiTh Mo rpaduKaM U UCIONIB30BATh IS PEIICHUS TIPUKIIATHBIX
3a/1a4 CBOMCTBA peabHBIX MPOIECCOB U 3aBUCUMOCTEH (HanboIbIIue U
HaUMEHbBIIINE 3HAYEHUS, IPOMEKYTKH BO3PACTaHUS U YOBIBAHUS
(GyHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, TOUKH
nepernda, Iepuo U T.11.);

— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IMPAKTUYECKON
CUTYalUH;.

OTIpEAETATH N0 TpaduKaM MPOCTEHIITNE XapaKTEPUCTUKU
NEPUOANYECKUX MPOIIECCOB B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaIHOCBI3U
u 1p. (aMIUTUTYAQ, IEPHO ¥ T.11.)

Onemenmoi
Mamemamuyeck
020 aHanusa

Brnagers moHsTHEM OECKOHEYHO YOBIBAOIIAS T€OMETPHUYCCKAS
MPOTPECCHUsi M YMETh MPUMEHSTh €0 TPU PEIICHUH 3aa4;

MPUMEHSITH JUTSl pEIICHUS 3a]1a4 TEOPHIO MPEICIIOB;

BJIAJETh HOHATHAMHU OECKOHEUYHO OOJIBIIINE U OECKOHEYHO MAaJIbIE
YHUCIIOBBIC MTOCIIC0OBATEILHOCTH U YMETh CPABHUBATh OCCKOHEYHO
OoupIIre U OECKOHEYHO MaJbIe IT0CIEN0BATEIHLHOCTH;




Texcmoeswvie
3a0ayu

Pemrats pa3Hbie 3aa4M OBBIIIEHHON TPYIHOCTH;
aHAJIM3UPOBATH YCIOBUE 3a/1a4M, BHIOMPATh ONTUMANIbHBINA METO
pelIeHus 3a/1a4k, pacCMaTpUBasi Pa3InuyHbIe METOIBI;
CTPOUTH MOJEJIb PEILIEHNUS 3a]]a4l, IPOBOANUTH JOKA3aTEIbHbIE
paccyXaeHHsl IPU PEeUIeHUH 3a/1a4H;
pemaTh 3a1a4u, Tpedyromue nepedopa BapuaHTOB, IPOBEPKU YCIOBUH,
BbIOOpa ONTHMAJIBHOTO PE3yIbTaTa;
aHAJIM3UPOBATh U UHTEPHPETUPOBATH MOITYUCHHBIE PEIICHUS B
KOHTEKCTE YCJIOBHS 3a/1a4M, BEIOUPATh pEIIeHUs], HE POTUBOpEYAIIe
KOHTEKCTY;
NEPEeBOIUTH MPH PEIICHUH 33Ja4i HHPOPMAIIUIO U3 OJHOH (POpPMBI
3aIMCH B IPYT'YIO, UCHOIB3Ys IPU HEOOXOAUMOCTH CXEMBI, TAOIHUIIBI,
rpaduKu, 1uarpaMMsl.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:
peuaTh TpaKkTUYECKHE 3a/1a4d 1 3a/1a4d U3 IPYTUX MPeIMETOB

Jlocmuoicenue pesynomamos pazoena 11

T'eomempus

BJIaI[eTB TCOMCTPUUYCCKUMU MMOHATHAMUA NIPU PCIICHUU 3a1a4 U
IIPOBEICHUN MAaTEMaTUYECKUX PACCYKIACHUN;

CaMOCTOSITENIEHO (hOPMYITUPOBATH ONPEIEICHUS TEOMETPUUECKHIX
¢uryp, BbLABUraTh TUIIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX
reoMeTpuueckux (puryp u 000CHOBBIBATH MM OMPOBEPTaTh HX,
000011aTh MM KOHKPETH3UPOBATh PE3YJIbTAaThl HA HOBBIX KJIACCAX
buryp, IpOBOAUTH B HECJIOKHBIX CIIydasX Kiaccupukamuio Guryp mo
pa3IMYHBIM OCHOBaHUSIM,

UCCIIEIOBAaTh YePTEKH, BKIIOUAsi KOMOMHALMHU (UTYD, NU3BIEKATh,
HHTEPIPETHPOBATH U MTPeoOpPa30BhIBATh HHPOPMAIIHIO,
NPECTaBICHHYIO Ha YepTekax;

pelIaTh 3a1a4i FTeOMETPUIECKOTO COJIEPKaHusI, B TOM YHCIIE B
CHUTYAIIHsIX, KOT/Ia aITOPUTM PEIICHUS HE CIEAYET SIBHO M3 YCIOBHS,

Hmems npeocmasnenue 06 akcuomamuieckom
Mmemooe;

e1adems NOHAMUEM 2eoMempudecKue Mecma moyex 8
npocmpancmee u ymems NpUMeHsamy ux 0s peuleHus
3a0ay;

yMemb npUMeHAmMb 0151 peuleHusi 3a0ay c8oUCmea
NJIOCKUX U O8YCPAHHBIX Y2108, MPEXSPAHHO20 Y2id,
meopembl KOCUHYCO8 U CUHYCO8 OJisl MPEeXePaAHHO20
yena;

e1adems NOHAMUEM NePREHOUKVIAPHOE CeyeHUe
NPU3MbL U yMemb NPUMEHAMb e20 NPU peuieHul 3a0a,
umems npedcmasierue 0 080UCMBEHHOCMU




BBITTOJIHSTH HEOOXOIMMBIC JUTSI PELICHHUS 339U IOTIOTHUTEIILHBIC
MOCTPOCHHSI, UCCIIEIOBATh BO3MOYKHOCTh IIPUMEHEHUS TEOPEM H
dbopMyI s pemieHus 3a1ag;

yMeTh (POPMYITHPOBATH M TOKA3bIBATh T€OMETPUICCKHIE YTBEPIKIACHHUS;
BJIQ/ICTh MOHITHSIMH CTEPEOMETPUH: TIPU3MA, TTapaUIeIICIHIIEC],
nUpamMuIa, TeTPadap;

UMETH MPEJICTABIICHUsI 00 aKCHOMAaX CTEPEOMETPUU U CIICACTBHUIX U3
HUX U YMETh MIPUMEHSITH UX TPU PEIICHUH 3a/1a4;

YMETh CTPOUTH CEUCHUS MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM
Pa3TUYHBIX METOJIOB, B TOM YHCJIE U METO/Ia CJICIOB;

UMETh MPECTABIICHUE O CKPEIUBAIOIINXCSI MTPSIMBIX B IPOCTPAHCTBE U
YMETh HaXOJIUTh YIOJl ¥ PACCTOSIHUE MEX]y HUMH;

NPUMEHSTH TEOPEMBI O TTAPAIUICTLHOCTH MPSIMBIX U TUNIOCKOCTEH B
NPOCTPAHCTBE TPU PEIICHUH 3a/1a4;

YMETh TPUMEHSITh MapajlIeIbHOE TPOSKTHPOBAHUE JIJISI H300paKESHUS
uryp;

YMETh PUMEHSATH MEPIEHAUKYIIPHOCTH MPSIMOM U MIOCKOCTHU TPHU
peIlIeHUH 3a/1ad;

BJIQ/ICTh IOHITHSIMHA OPTOTOHAIBHOE MPOSKTUPOBAHUE, HAKIIOHHBIC U
WX MPOEKIINH, YMETh IPUMEHSITH TEOPEMY O TPEX MEePIEHANKYIIpax
NIPY PEUICHNUH 33/1a4;

BJIQJICTh IOHITHSIMH PACCTOSIHUE MEXKTY (PUTypaMu B IPOCTPAHCTBE,
00N MepIeHAUKYIISP IBYX CKPEIIUBAIOIIUXCS MPSIMBIX U YMETh
MPUMEHSTH UX TPU PEUICHUH 3a/1a4;

BJIQJICTh IOHITHEM YTOJI MEXIY MPSIMOH M IIOCKOCTHIO U YMETh
MPUMEHSTH €T0 IIPH PEIICHUH 3aa4;

BJIAJICTh MMOHSATUSMU IBYTPAHHBIA yroOJI, YTOJI MEKIY TIOCKOCTSIMH,
NEPIECHIUKYISPHBIC TUIOCKOCTH M YMETh MPUMEHSThH UX MIPH PEIICHUN

NPABUTLHBIX MHO2OCPAHHUKOS,
6naoemsv NOHAMUAMU YEHMPATbHOE U NAPATIENbHOE
NPOEKMuUpoBanue 1 NPUMEHAMb UX NPU NOCMPOEHUU
CeyeHUll MHO20SPAHHUKO8 MEMOOOM NPOEKYULL,

umems npedcmasienue 0 pazeepmke MHO202PAHHUKA U
Kpamuauiuiem nymu Ha N08ePXHOCMU MHO20ZPAHHUKA,
umems npedcmasienue 0 KOHUYeCKUX ceueHusx,
umems npedcmasierue 0 Kacarnwuxcs cepax u
KOMOUHAYUU mei 8pawjeHust U ymems NPUMEeHAMs UxX
npu pewenuu 3a0ay;

NPUMEHAMb NPU PeueHuu 3a0ay hopmyny paccmosHus
0Om MOUKU 00 NAOCKOCMU,

671A0eMmb PaA3HbIMU CNOCODAMU 3A0AHUSL NPAMOU
VPABHEeHUAMU U YMemb NPUMEHAMb NPU peuleHul
3a0au;

NPUMEHAMb NPU PeueHuU 3a0ay U 00Ka3amenbCmee
meopem eKMOpPHbIUL Memood U Memoo KOOPOUHAm,
umems npedcmasienue 06 aKkcuomax oobvema,
NPUMEHAMb POPMYTbL 00BEMO8 NPAMOY20bHO2O
napasnnenenuneoaq, NPpuUsMsvl U NUPAMuUobl, mempa’opa
npu peutenuu 3a0a4;

NPUMEHAMb Mmeopembl 00 OMHOWEHUAX 00bEMO8 Npu
peuieHuu 3a0a4,

NPUMEHAMb UHMeSPa 0151 GbIYUCTEHUSL 00HEMO8 U
NOBEPXHOCMell mejl 6PAueHUsl, GbIYUCTEHUS NIOWAOU
cpepuneckozo nosica u 00vemMa uapoeozo Cios;
umems npedcmasienue 0 OBUNCEHUSX 8
NPOCMpPAaHCcmee: napaiebHOM nepeHoce, CUMMempuu




3ajady;
BJIAACTD MOHATUAMU IPU3MaA, TAPAJUJICIICITUIIC U IPUMCHATH CBOICTBa
napasuieJienuIea Npyu pelieHnu 3a1ay;

BJIAJACTH ITIOHATUEM HpHMOYTOHBHBIﬁ napajijiCJICIrIiCc A U IPpUMCHSATDh
€ro NpHU PelIeHUY 3a1a4;

BJIAACTDb MOHATUAMU IMMUpPAMUd, BUABI ITMPAMU, 3JICMCHTBI
[IPaBUJILHOM MUPAMUIBI U YMETh IPUMEHSTh UX IIPU PELICHUHU 3a1a4;
HMMETh IIPEACTABICHUE O TeOpeMe Diiepa, TpaBHUIIbHBIX
MHOT'OT'paHHUKAX;

BJIQ/IETh MOHATHEM IUJIOUIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh
MPUMEHSTH €r0 IIPU PEIICHUY 3aa4;

BJIAJICTh OHATHSAMH TeJa BpameHusl (IMJIWHIP, KOHYC, ap u cdepa),
UX CEYCHHS U YMETh IPUMEHSATH UX MPH PEIICHUH 3a/a4;

BJIAACTDb MOHATUAMU KAaCATCIbHBIC MPAMBIC U IIJIOCKOCTHU U YMCTh
NPUMEHSTH U3MPHU PEUICHUH 3a/1a4;

HUMCTb NPCACTABJICHUA O BIUCAHHBIX U OITMCAHHBIX C(bepax " YMCTb
HNPUMEHATD UX IIPU PELICHUU 3a1aY;

BJIAACTh ITOHATUAMU O6’beM, OG’bGMBI MHOT'OI'PpaHHUKOB, TCJI BpalliICHUSA
U IPUMEHATH UX IIPU PELICHUHN 3a1a4;

UMETh MPEJCTABICHUE O Pa3BEPTKE LMIIMHAPA U KOHYCA, IJIOIIAAH
MIOBEPXHOCTH IUIMHAPA U KOHYCA, YMETh IIPUMEHAT UX IIPU PELICHUU
3a/ay;

UMETh MPECTaBIIEHUE O IIoaau chepbl U YMETh IPUMEHSTDH €ro MpH
pEIICHUH 33]1aY;

YMETb peliaTh 3a/1a4i Ha KOMOMHAIIMY MHOTOTPAaHHUKOB U TEJ
BpallleHus;

UMETh MPEJCTaBIEHUE O MOI00MH B IPOCTPAHCTBE U YMETh PEIIaTh
3aJ]a4M Ha OTHOIIEHHE 00BEMOB U IIJIOLIA/Iel MOBEPXHOCTEN MOJOOHBIX

OMHOCUMENbHO NIOCKOCIU, YEHMPATLHOU
CUMMempuU, NOBOPOMe OMHOCUMENbHO NPSAMOL,
BUHMOBOL CUMMEMPUU, YMemb NPUMEHAMb UX NPU
peutenuu 3a0a4;

umMemsb npedcmasierue o0 NIowaou OPmMo2OHAIbHOU
npoexyuu,;

umemsb npeocmasienue 0 mpexepanHom u
MHO202PAHHOM Yelle U NPUMEHSIMb C80UCMEA NILOCKUX
V208 MHO202PAHHO20 Yela NPU peueHuu 3a0ay,
uMemsb npeocmasieHus 0 npeoopa308anuL N0O0OUsL,
20MOmemuu U ymems NpUMeHsImb Ux npu peueHuu
3adau,

yMemb pewams 3a0ayu Ha NI0CKOCMU Memooamu
cmepeomempui,

yMemb NpUMeHAMb GopMyibl 06beM08 npu peueHuu
3a0ay




dburyp.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:
COCTABIIATH C UCIOJIB30BAHUEM CBOHCTB F€OMETPUICCKHUX (PHUTYD
MAaTCMAaTUYCCKUEC MOJCIN U1 pCHICHUSA 3a/1a4 IMMPAKTHICCKOTO
XapaxkTepa v 3a74a4 U3 CMEKHBIX JUCLUIUINH, UCCIIEI0BATh
[IOIy4YE€HHBIE MOJEIN U UHTEPIIPETUPOBATH PE3YyIbTAT

Bexmopwi u Brageth MOHATHAMEU BEKTOPBI M UX KOOPIAHHATEI, Hocmuoicenue pezynomamos pazoena I1;
KOOpOUHamol 6 YMETb BBIIOJHSTH ONEPALH Hal BEKTOPAMH; —  Haxooums 00veM napasineienunedd u mempas’opd,
npocmparicmee MICII0JIb30BATh CKAIPHOE ITPOU3BENEHHUE BEKTOPOB MIPU PELIEHUH 3G0AHHDIX KOOPOUHAMAMIU CEOUX 6EPUILH,

3a/1a4; —  3a0asamu NPAMYIO 8 NPOCMPAHCMEE;

NPUMEHSTh YpPaBHEHHE TUIOCKOCTH, (POPMYITy pacCTOSIHUS MEXITY —  HAX0OUmb paccmosanue om mouKu 00 niOCKOCmu 6
TOYKaMH, ypaBHEHHE CEepbl IPU PELLICHUH 3a/ay; cucmenme KoopouHam;

IPUMEHATH BEKTOPBI U METOJ, KOOPJAMHAT B IIPOCTPAHCTBE IIPU —  HAXOOUMb PACCMOAHUE MENHCOY CKPEUUBAIOUUMUCS
peLIeHNH 33134 APAMBIMU, 3A0OAHHLIMU 8 CUCEMe KOOPOUHAM

Hcmopus Wmetsb npencTaBieHue 0 BKJIAE BbIIAIONIMXCS MATEMATUKOB B Hocmuoicenue pesynomamos pasoena Il
Mamemamuxu Pa3sBUTHE HAYKY;

MOHUMATh POJIb MAaTEMATUKH B pa3BUTUU Poccuu

Memoowvi HMcrons30BaTh OCHOBHBIE METOIBI JIOKA3ATEIBCTBA, IPOBOINUTE Jlocmuoicenue pesyromamos pazoena 11,

Mamemamuxu NPUMEHAMb MamemMamuieckue 3HaHus K

JTI0KA3aTeNbCTBO U BBINOJIHATH OMPOBEPKEHUE;
IMPUMEHSTh OCHOBHBIE METO/IbI PELICHHS] MaTEMaTHYECKUX 3a]1aY;

Ha OCHOBE MaTeMaTH4YE€CKUX 3aKOHOMEPHOCTEH B MPUPO/IE
XapaKTepU30BaTh KPACOTY U COBEPIICHCTBO OKPYKAIOILIET0 MUPA U
MPOU3BEJICHUIN UCKYCCTBA;

IIPUMEHSATH NIPOCTEHUILNE IPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTCMBI ITPU PCHICHUN MATCMATHYCCKUX 3adaY,
II0JIb30BATHCS IIPUKIAIHBIMU IIpOrpaMMaMHy U IIpOrpaMMaMu
CHMBOJILHBIX BEIUHCICHUHN JJ11 UCCIIEAOBAHUA MaTEMATHUYCCKUX
00BEKTOB

UCCTIEO0BAHUIO OKPYIHCAIOWEe20 MUPA (MOOeTUPOB8aHUe
@usuueckux npoyeccos, 3a0auu IKOHOMUKU)




2 .Conepxanne yueOHOT0 nmpeaMera, Kypca

Conep:xanue Kypca B 10 kaacce (1024 /1364)
Tema 1. «leiicTBuTEIbHBIE YHCcTa» (12 4/204)

Llenbie n paumoHanbHble yucna. [leiicTBuTenbHble yncna. beckoHeuHo yObIBaromiasi reoMerpuyeckasi nporpeccus. ApudMerndeckuil KOpeHb HaTypalbHOU
crenieHH. CTENEeHb ¢ pallMOHAIBHBIM U JEHCTBUTEIbHBIM [TOKA3aTEIISAMHU.

OcHoBHbIE 11eTH: (hOpMUPOBAHKE MTPEACTABICHUN O HATYPaIbHBIX, IETbIX YHCIIaX;

0 NMPU3HAKAX JEIUMOCTH, IPOCTBIX U COCTABHBIX YMCIIAX;

O pallOHAIbHBIX YUCIIAX;

0 IepuoJie, 0 MePHOANUECKON ApoOH, O NEHCTBUTENIBHBIX YUCIIAX;

00 MppaLMOHATBHBIX YHCIIAX;

0 OECKOHEUHOM JeCATUYHOM MepuoAnYecKoi 1pooH;

0 MOAYJIE JEUCTBUTEIBHOTO YUCIIA;

¢dopMHupoBaHHE YMEHHUH OIpEneNsiTh OCCKOHEYHO YOBIBAIOIIYIO I€OMETPUYECKYIO MPOTPECCHIO, BBIUUCIATH MO (QopMmylie cyMMy OECKOHEYHO YOBIBaroIIeh
TE€OMETPUYECKON IPOTPECCHH;

OBJIa/ICHUE YMEHHEM H3BJICUCHHS KOPHS M-I CTETIEHU U MPUMEHEHHE CBOUCTB apU(PMETUIECKOTO KOPHS HATypaJlbHOW CTETICHHU;

OBJIAJICHUEC YMEHUEM M HABBIKAMHU PEIICHUS UPPALMOHAIBHBIX YPAaBHEHUM, UCIOJb3Yys Pa3INYHbIE METObl PEUICHUS MPPALMOHAIBHBIX YPABHECHUM M CBOWCTB
CTETICHU C JTIOOBIM LIEJIOYHCIICHHBIM NTOKa3aTeIIeM.

Tema 2. 1. BBeienne B crepeoMeTpuro(54/64)

[Ipenmer crepeomeTpuu. AKCHOMBI cTepeomMeTpur. HekoTopbie cnecTBUS U3 aKCHOM.

Tema 3. 2. [lapajsieJbHOCTH NPSAMBIX U MJI0CKOCTe (194/224)

[TapanmnenbHOCTb MPSAMBIX, MPSMOI U MIIOCKOCTH. B3auMHoe pacmnonoxeHue IByX MPsIMbIX B IPOCTPAHCTBE. YTOI MEXKIY IBYMS MPSIMbBIMHU.
[TapannensHOCTH WI0CKOCTEN. TeTpasrap v napanienenumnen.



Tema 4. «Crenennas pynkoms» (13 4/15 q)

Crenennas ¢hyHKIMs, €€ cBOMCcTBa U rpaduk. PaBHOCHIBHBIC ypaBHEHUS U HEpaBEeHCTBA. MppamroHanbHbIE yPaBHCHHUS.

OcHoBHBIE 11eTH: (OPMHUPOBAHUE MPEICTABICHUHI O CTENEHHOM (PYHKIMH, O MOHOTOHHOM (pYHKLIUY;

(dbopMHpOBaHNE YMEHUI BBIIOIHATH MpeoOpa3oBaHUE TaHHOTO YPAaBHEHUSI B ypaBHEHHE-CIIEICTBUE, pACIIMPEHUs 001acTH ONpeeNieH s, MPOBEPKH KOPHEH;
OBJIa/ICHUE YMEHHEM pelIaTh UppalMOHAJIbHbIC YPaBHEHUS METOJIOM BO3BEACHHUS B KBaJApaT 00enx yacTell ypaBHEHUS, IPOBEPKU KOPHEH ypaBHEHUS;
BBITIOJHATH PAaBHOCHIIbHBIE TPE0OPa30BaHMsl YPaBHEHHS U ONPEENIATh HEPAaBHOCUIbHBIE IPEOOpa30OBaHUs ypaBHEHUSI.

Tema 5. 3. IlepnieHAMKYJISAPHOCTH NPAMBIX U IJI0CKOCTEi (204.)

[leprieHAMKYASIPHOCTH MPAMON U TIIIOCKOCTHU. [leprneHAnKYIsp U HAKJIOHHBIE. YTOI MEXIY NPSIMOM U MIIOCKOCThIO. [IByrpaHHbIN yroJ.
[leprieHAMKYIASIPHOCTD IJIOCKOCTEA.

Tema 6. «IlokazareabHast pynkous» (11 4/134)
[TokazatenpHas ¢yHKuus, €€ cBoiictBa u rpaduk. [lokazarenvHbie ypaBHeHus. I[lokazatenpHble HepaBeHCTBA. CHCTEMBI TOKa3aTENbHBIX ypPAaBHCHHH H
HEpPaBEHCTB.
OcHoBHbIE 11e/H: GOPMHUPOBAHUE TTOHATUI O MMOKA3aTEIbLHON (QYHKITNH,
O CTETIeHU C MMPOU3BOJIbHBIM JACHCTBUTEILHBIM MIOKA3aTENEM,
0 CBOMCTBax MokaszareabHol (QyHKIUH, O Tpaduke QyHKINUH, O CHMMETPUU OTHOCUTENILHO OCH OpAMHAT,
00 SKcmoHeHTe; (OPMHPOBAHHWE YMEHHs pellaTh IOKa3aTeNlbHbIE ypaBHEHMS DPA3JIMYHBIMH METOJAaMU: ypaBHHUBAaHMEM IIOKa3aTelel, BBEICHUEM HOBOU
NEPEMEHHOI1; OBJIaJICHHE YMEHHEM pelllaTh oKa3aTelbHbIe HEPAaBEHCTBA PA3IMYHBIMU METO/IaMH, HCIIONIb3Yys CBOMCTBA PAaBHOCUIILHOCTH HEPABEHCTB;
OBJIa/ICHUE HABbIKAMH PEILCHHsI CUCTEM MOKa3aTeIbHBIX YPaBHEHUN U HEPABEHCTB METO/IOM 3aMEHBI IEPEMEHHBIX, METO/I0OM ITO/ICTAHOBKH.
Tema 7. «/lorapupmudeckas pyaxous» (15 4/184)
Jlorapudmsl. CoiictBa norapudmoB. JlecsTHuHble W HaTypaibHble Jorapupmel. Jlorapudgmuueckass QyHkuusi, e€ cBoiictBa u rpaduk. Jlorapudmuyeckue
ypaBHeHus. JlorapudmMuyeckue HepaBeHCTBA.
OcHoBHbIE 11eTH: (hopMUpOBaHHE MPEACTABICHUN O Joraprudme, 00 OCHOBaHUH Jorapudma, o JorapupMUPOBAHUH, O AECATHUHOM JOrapudme,
0 HaTypaJibHOM Jiorapudme, o hopmyJe nepexoaa ot jgoraprudma ¢ OTHUM OCHOBAHHUEM K JIOTapu(PMy ¢ IPYTUM OCHOBAHUEM;
(dbopmMHpoBaHKE YMEHHSI IPUMEHSATH CBOMCTBA JOTapH(MOB:
norapu@m npousBeAeHUs, Jorapudm 4acTHOTr o, JIorapudM CTETICHU, IPU YIPOIIEHUN BbIPAKEHHM, COJIepKaINX Jorapudmsl;
OBJI/ICHUE YMEHHEM pellaTh Jorapu(pMUUECKUe YpaBHEHUS; MEPexXoJisi K PaBHOCHIBHOMY JIOrapu(MUYECKOMY YPaBHEHHUIO, METOJI MOTEHLUPOBAHUS, METO
BBEJICHHUS] HOBOM IIEPEMEHHOM, OBJIa/IEHUE HABBIKAMU PEILIEHUs Jorapu(MUUECKUX HEPABEHCTB.
Tema 8. Muororpannuku (164.)

[Tonsitue Muororpannuka. [Ipusma. [Tupamuna. [IpaBriibHbIE MHOTOTPAHHUKH.

Tema 9. « Tpuronomerpunueckue GopmyJasn» (23 4/274)



Panunannas Mepa yrna. IloBopoT TO4YkM BOKpyr Hauana koopauHar. OmpeneneHue cuHyca, KOCMHYCa M TaHTe€Hca. 3HaKW CHHYycCa, KOCMHYca M TaHI€HCa.
3aBUCUMOCTh MEXAY CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJHOTO M TOro e yria. TpuroHomerpuyeckue ToxzaecrBa. CUHyC, KOCUHYC U TaHI'€HC YIJIOB O U O.
@DopMyJIbl CIOKEHUS.. CHHYC, KOCUHYC U TaHT€HC ABOWMHOTO yria.. ®opmyisl npuseneHus. Cymma u pazHocTh cuHycoB. CymMma U pa3HOCTh KOCHHYCOB.
OcHoBHbIE 1IeNH: (PopMUpPOBAHUE TIPEICTABICHUIA O PaIMAaHHON Mepe yIiia,
0 MIEPEeBO/IE PaAMAHHON MEPHI yIia B TPaJlyCHYI0 Mepy M Hao0O0poT;
0 YKCJIOBOM OKPYKHOCTH Ha KOOPAMHATHOM IJIOCKOCTH;
0 CHHYCE, KOCUHYCE, TAHT€HCE, KOTAHI'€HCE, UX CBOMCTBAX;
0 YETBEPTAX OKPYNKHOCTH;
(dopMHpOBaHKE YMEHHI yIIPOLIATh TPUTOHOMETPUYECKHE BRIPAKEHUS OHOTO apTyMEHTa,;
JIOKa3bIBaTh TOXKIECTBA;
BBINOJIHATH MPe00pa3oBaHKe BEIPAKEHUH MMOCPEACTBOM TOXKIECTBEHHBIX NPEOOpPa30BAHUML;
OBJIaJICHHE YMEHUEM NPUMEHATH (OPMYJIIBI CHHYCA U KOCUHYCa CYMMBI 1 pa3HOCTH, (POPMYJIbl ABOMHOTO YyIJia AJIs YIPOILEHUS BhIPaKEHUII;
OBJIa/ICHUE HAaBbIKAaMH UCIOJIb30BaHUs (OPMYIT IpUBEICHUS U (POPMYIT TPeoOpa3oBaHUsl CyMMBI TPUTOHOMETPUUYECKUX (PYHKIUH B POU3BEICHHE.
Tema 10. «Tpuronomerpuyeckue ypaHenus» (18 4/214)
VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tgX = a. PemieHre TpUroHoMeTpUYECKUX ypaBHEHUH.
OcHoBHble 11€TH: GOPMUPOBAHUE MPEJCTABICHUNH O PEUICHHUH TPUTOHOMETPUYECKUX YPaBHEHHMH Ha YHUCIOBOM OKPYXHOCTH, 00 apKKOCHMHYCE, apKCHHYCE,
apKTaHIe€HCe, apKKOTAHI'€HCE YHCIIa;
dbopMupoOBaHNE YMEHUN pelIeHUs] IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUMN, OJJTHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHU;
OBJIaZICHUE YMEHUEM pEIaTh TPUTOHOMETPUUECKUE YPABHEHUSI METOJIOM BBE/ICHUS HOBOM NIEPEMEHHOM, METOAOM PA3JI0KEHNSI HA MHOKUTEIH;
pacirpenue u 00001eHre CBeIeHUi 0 BUIaX TPUTOHOMETPHUUECKHUX ypaBHEHUH.
Tema 11. «IloBTOpenue» (13 4/224)

Coaep:xkanue kypca B 11 kaacce (102gaca/136 yacos)
Tema 1. « Tpuronomerpunyeckne GpyHkuumn» - 19 yacon/24 yaca
YpoBeHb 00513aTe/ILHON MOATOTOBKH 00y4YaK0IEr0Cs
e HayuuThbCst HAXOAUTH O0JIACTH ONPEACTCHHUS TPUTOHOMETPUYECKUX (YHKIIUH.
e HayuuThbCsl HAXOAUTH MHOXECTBO 3HAYCHUI TPUTOHOMETPUYECKUX (PYHKIIUH.
e HayuuThCs onpeaensTh YeTHOCTb, HEUETHOCTh, IEPUOTUIHOCTD TPUTOHOMETPUUECKUX (PYHKITHIA.

e 3HATh CBOJICTBA TPUTOHOMETPHUECKUX QYHKIMH Y =COSX, » =SINX, » =1gX U yMeTb CTPOUTH UX TPadHK..
Tema 2. «IIpousBogHas u ee reoMeTpuYecKmnii cMbIc» - 19 yacoB/24uaca
YpoBeHb 00s13aTe/1bHOM MOATOTOBKH 00y4aI0IIerocsi
e [loHMMaTh MEXaHUYECKHUI CMBICT TPOU3BOIHOM.



e HaxoauTe Npou3BOJHBIE 3I€MEHTAPHBIX (PYHKIUH, OJIB3YsICh TaOIHIIEeH IPOU3BOIHBIX.

e HaxoauTe Npou3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, OIB3YsICh paBUiIaMu AU(PepeHIpPOBaHUS.

e [loHMMaTh reOMETPUUECKUN CMBICI TPOU3BOIHOM.

Tema 3. «IIlpuMeHeHHe POU3BOAHOM K MCCIeT0BAaHUI0 QYHKIUID) - 214ac/284acoB

YpoBeHsb 00s13aTe1bHONM NOATOTOBKH 00y4aI0IIerocst

e [IpuMeHATH MPOU3BOIHBIE I UCCIETOBaHUS (PYHKIMII HA MOHOTOHHOCTh B HECJIOXKHBIX CITydasix.

e [IpuMeHATH MPOU3BOIHBIE I UCCIETOBAHUS (PYHKIMI Ha SKCTPEMYMBI B HECTIOKHBIX CITydasix.

e [IpuMeHATH MPOU3BOIHBIE I UCCIEIOBAHUS (PYHKIUI U MOCTPOCHUSI X TPAPUKOB B HECIOKHBIX CIIydasiX.

e [IpuMeHATH MPOU3BOIHBIE I HAXOXKACHHSI HAMOOIBIINX M HAUMEHBIINX 3HAYCHUN QYHKINN

Tema 4. «AuTerpan» - 16 yacos /224yacoB

YpoBeHb 00s13aTe/IbHOI MOATOTOBKH 00y4ar0mierocst

e HayuuTbcst HAXOIUTH IEPBOOOPA3HEIE, IMOIB3YSACH TAOIUIEH IEPBOOOPA3HBIX.

e HayuuTtbcs BHIYMCIATH UHTETPAJIBI B IPOCTHIX CITyYasiX.

e HayunuTbcs HAXOQUTH IUIOLIAAb KPUBOJIMHEMHON TpalleLUN.

Tema 5. «iiemeHTBI KOMOMHATOPUKN» - 11 yacoB/134acoB

YpoBeHb 00513aTeJIbHON MOATOTOBKH 00y4YaKOLIEerocs

e VYMeTh pemaTh KOMOMHATOPHBIE 3a/1a4H.
Tema 6. « 3HAKOMCTBO ¢ BepOSATHOCTHI0» - 1149acos/134yacoB

e VYMeTh HaXOJIUTh BEPOSTHOCTH CIIYYaHBIX COOBITHI B MMPOCTEUININX CITydasx.
Tema 7. «ATOroBoe moBTOpPEHNE Kypca ajre0pbl 1 HA4YaJ AaHAJIN3A) -
5 vacoB/12 yacoB

1.BexTopsbl B npocTpancTBe(74.)
e [lonsTue BexkTopa B mpocTpaHcTBe. CI0KEHNE U BBHIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha ynciio. KoMiaHapHbIe BEKTOPBHI.

Metoa koopauHat B npoctpancrse (154.)

JlekapTOBBI KOOPAMHATHI B TIpocTpaHcTBe. DopMysia pacCTOSHHS MEXIY IBYMS TOUKaMHU. Y paBHEHUS cPephl U IIIOCKOCTH. DopMysia pacCTOSHHS OT TOUKH
1o mockoctr. CKalsIipHOE MPOU3BeIcHHE BeKTOpoB. KommmHeapHbie BEKTOPEL.

Huaunap, konyc, map (164.)

Hunuaap u KoHyc. YcedeHHbIi koHyc. OCHOBaHHE, BRICOTAa, 00KOBas MMOBEPXHOCTh, 00pa3yromas, pa3sepTka. OceBble CEUEHHUS U CEUEHM, ITapaliebHbIE
ocuoBanwmio. Illap u cdepa, ux ceueHus, KacarelbHas IJIOCKOCTh K cepe.

O6bembI Tea (164.)



e OO0BEMBI TEI U TUIONIAU X oBepxHocTel. [TonsaTue 06 oobeme Tena. OTHoIEHNHE 00bEMOB TTOTIOOHBIX TEII.
e TIloBTopenne. (14 4)

Oo6s13aTe1bHBIE MUHMMYM COJIeP:KAHUS 00pPa30BaTeIbHOM 00/1aCTH MaTeMAaTHKA
Kopens cTenenn n.
CreneHb ¢ palMOHAJIBHBIM IIOKA3aTEJIEM.
Jlorapudm.
CuHnyc, KocuHyc, TaHT'€HC, KoTaHreHc. [Iporpeccun.
OO0ume mpueMsl penieHus ypaBHeHHi. Pemenne ypasHernii. CucteMsl ypaBHEHHH ¢ IByMsI TepeMeHHbIMU. HepaBeHcTBa ¢ 0J1HOM IEpEeMEHHOIA.
Ob6nactp onpeneneHus: GyHKIUH.
OO6nacTh 3HaYeHUH PYHKIUH.
[MeproguunocTs. YUeTHOCTH (He4eTHOCTH). Bo3pacTanue (yObiBaHUE).
OxcTpemymbl. Hanbomnbiee (HauMeHbIee) 3HaueHue.
I'padpuku hysKIMii.
[TpousBoaHas.
HccnenoBanune GyHKIIUHA C TTOMOIIBIO TPOU3BOIHOM.
[TepBooOpaznas. MuaTerpan.
[Tmomaas KpUBOJIMHEHHOW TpaICIUH.
Cratuctuyeckas o0paboTKa JaHHBIX.
Perienne KoMOMHATOPHBIX 3a1a4.
Crnyyaiinble COOBITHS M UX BEPOSTHOCTH.
YpoBeHb 00s13aTe/IbHOI MOATOTOBKH 00y4aronierocst
YMers:
e OmNpeneNITh 3HaYeHUuEe PYHKIUH 110 3HAUCHUIO apTyMEHTa MPH pa3InyHbIX crioco0ax 3amaHus GpyHKINY;
® CTPOWTH IpadMKu U3YUCHHBIX (PYHKINH;
® OMUCHIBATh MO TpadUKy U B MPOCTEHIINX CiIydasx 1o GopmMysie moBeieHUE U CBOWCTBA (PYHKIMH, HAXOAUTH MO TpapuKy GyHKINN HAUOOIbIINE U
HalMEHbIINE 3HAYEHUS;
®  BBINOJHATH apupMEeTUYECKHE JeHCTBUS, COUeTast YCTHbIE U MUCbMEHHBIE IIPUEMBI, TPUMEHEHHE BBIYMCIUTENBHBIX YCTPOUCTB; HAXOIUTh 3HAUYCHHUS KOPHS
HATypaJbHOM CTENEeHH, CTENICHH C PAallMOHAIBHBIM MTOKa3aTeseM, Jorapudma, HCrob3ys NpH HeOOXOAMMOCTH BEIYUCIUTENbHBIC YCTPOMCTBA;
HI0JIb30BATHCSl OLIEHKOM M MPUKUAKON IIPU MPAKTUYECKUX pacueTax;



IIPOBOJUTH 110 U3BECTHBIM (POPMYIIaM U MpaBHIIaM NMPeoOpa3oBaHMst OYKBEHHBIX BBIPAKEHHI, BKIIOUAIOUINX CTETICHH, PAJUKAIIbI, JOrapru(pMbI 1
TPUTOHOMETPHUUYECKUE (PYHKITUH;

BBIYHCIIATH 3HAYCHUS YUCIIOBBIX M OYKBEHHBIX BBIPAKEHUM, OCYIIIECTBIISAS HEOOXOIMMBIE TIOJICTAHOBKH M MPE0Opa30BaHUS;

BBIYHCIIATH MPOU3BOJIHBIE M TIEPBOOOPA3HBIC dJIEMEHTAPHBIX (DYHKITHH, HCTIONIB3Ys CIIPABOYHBIC MAaTEpPUAJIBI;

UCCIIEIOBATh B MPOCTEUIINX CIydasiX (yHKIIMHA HA MOHOTOHHOCTh, HAXOAUTh HAUOOJbIINE 3HAYCHHUS (DYHKIIMA, CTPOUTH IpapuKy MHOTOUWIEHOB U
IPOCTEHIINX pAllMOHAIBHBIX (PYHKIUH ¢ UCIIONb30BaHUEM allapaTa MaTeMaTHUYEeCKOT0 aHAIIN3A;

pemaTh paloHaAbHbIE, TOKa3aTeIbHbIE U JIoTapu(MUYECKHue ypaBHEHHUS U HEPABEHCTBA, IPOCTEUIITNE HPPAIIMOHATILHBIE M TPUTOHOMETPUUYECKHE
YpaBHEHUS, UX CHCTEMBI.

MOJICIICH.



3. TemaTuyeckoe IUVIAaHHPOBAHHUE

10 kiace
TeMa Kon-so | Kon-Bo XapakTepucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH OcHoBHbIC HaNIpaBJICHUSA
4acoB | 4acoB BOCIIUTATE/IbHOM 1eITeIbHOCTH
Auareopa | I'nasa I. JleiicTBUTe/ILHBIC 12 20
yucIa
[lenbie 1 panlMOHAIBHBIE 1 1 Haxomauth cyMmmy 6€CKOHEYHO yOBIBArOIIICH [TarpuoTryeckoe BociuTaHuE,
qucia. reomMeTpuueckoii mporpeccuu. [lepeBoauTh 6ECKOHEUHYIO | 3CTETUYECKOE BOCIIUTAHUE,
JIe¥CTBUTEIBHBIC YHCIIA 1 1 HEPUOINYECKYIO IpOOb B OOBIKHOBEHHYIO JPOOB. LEHHOCTH HAay4YHOT'O ITO3HAHUS,
BeckoHeuHO yObIBaIOmas 1 1 [IpuBouTH IpUMEPHI (AaBaTh ONPEEICHUE) TPYAOBOE
reoMeTpuyecKas mporpeccust apI/I(I)MeTI/I‘IeCKI/IX KOpHeﬁ HaTypaHBHOﬁ CTCIICHU. BOCIIUTAaHUEC U HpO(l)eCCI/IOHaJ'II)HOG
ApudMeTnyecKknii KOpeHb 3 5 [osicHATH Ha TpUMEpaX MOHATHE CTETIEHH C JTIOOBIM CaMOOIIPEIEIICHHUE.
HaTypaHBHOﬁ CTEICHU JCUCTBUTCIIBHBIM ITOKA3aTCJICM.
CTerneHb ¢ PalMoOHAIbHBIM 1 4 5 IIpuMeHATH paBUIa AEUCTBUH C paJuKallaMH,
NEHCTBUTEIbHBIM BBIPAKCHUAMU CO CTEIICHAMHU C PALIHOHAIBHBIM
[TOKA3aTeISIMI nokasareneM (JIFoObIM JeHCTBUTENIBHBIM I10Ka3aTeNleM) IpU
TIpeoGpa3oBaHye BBIPaKeHMIt 4 BBIUUCIICHUSX U IPEOOPA30BaAHUSX BBIPAKCHHM.
COZEPIKALLIX CTENEHH 1 Jloka3pIBaTh TOXK/I€CTBA, COAEPIKAIINE KOPEHD
KOpHH } HATYpaJIbHON CTENECHH U CTENIEHH C JIIOOBIM
Vpok 06061eHus 1 1 P JECHCTBUTEIBHBIM ITI0KA3aTEIEM, IPUMEHSIS pa3InYHbIE
CHCTEMATH3AIMN 3HAHMIA crocoObl. [IpuMeHaTs yMeHus npeoOpa3oBbIBATh
BBIPQKCHMS U JOKA3bIBaTh TOXKAECTBA IIPH PEIICHNUH 3314
1 1 IMOBBIIICHHOMN CIIOKHOCTH,
Kontponbnas pabora Nol
I'maBa II. Crenennas 13 15
byHkuus
Crenennas ¢pyHKUus, €€ 3 3 ITo rpadukam creneHHbIX GyHKIMH (B 3aBHcuMOcTH oT | LleHHOCTH
CBOHCTBA U rpauK IoKa3aTessl CTENeHH) OMUCBIBATh UX CBOMCTBA HAy4YHOTO
B3aumHuo obpartHbie GyHKIMN 1 1 (MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh, HEYETHOCTD). | TO3HAHUS,
PasHocuibHbIC YpaBHEHUS U 3 4 CTpOI/ITB CXEMaTH4YCCKHU Fpa(I)I/IK CTEIICHHOM CbYHKHI/H/I B TPydOBOC
HepaBeHCTBA 3aBHCUMOCTH OT MPUHAUICKHOCTH [TOKa3aTelsl CTeNeHH (B | BOCIIUTaHHUE U MPO(ecCHOHAIbHOE
aHAJMTUYECKON 3aIMCH paccMaTpuBaeMoil PyHKIIMN) K | caMOONpeAEIeHHE, SKOIOTHYECKOe

VppaiioHanbHbIe YpaBHEHHS 2 3 OJIHOMY U3 PacCMAaTPUBAEMBIX YHUCIOBBIX MHOXKECTB (IIPU | BOCIMTAHUE,




HppaunonaibHbie
HEpaBEHCTBA

Ypoku 060011eH S 1
cUCTEMaTH3alllU 3HAHU.

KonrponsHas pabora Ne2

MOKa3aTessaX, MPUHAIeKAIIUX MHOKECTBY IIEIIBIX YUCET,
MIPH JTFOOBIX ACHCTBUTENBHBIX TTOKA3ATEIAX ) U
HepevncsaTh €€ cBoiictea. OnpenensTh, ABISETCS I
byakus ooparumoit. CTpouTh rpaduK CI0KHON
¢byHKIMH, TPOOHO-pAIIOHATIEHON (YHKIINN
aJIeMEHTapHbIMU MeTofamu. [IpuBoAUTH pUMEpHI
CTETEeHHBIX (PYHKIHMH (331aHHBIX C TOMOIIBIO (hOPMYITBI
nim rpaduka), 00J1aIaloMnX 3aJaHHBIMUA CBOHCTBAMHU
(HampuMep, OTPaHUYEHHOCTH). Pa3bsCHATH CMBICI
MEPEYNCIICHHBIX CBOMCTB. AHAJIM3UPOBATH MOBEJCHUE
(GyHKUIUH Ha pa3IMYHbIX Y4acTKax 00JacTH OINpeesieHus,
CpaBHUBATh CKOPOCTH Bo3pacTaHus (yObIBaHUsI) (PYHKITUH.
@opMyIMpPOBATH OIIPENECIICHUS IEPEYUCIICHHBIX CBOMCTB.
Pacnio3naBath paBHOCHIIbHBIE TPe0Opa30BaHUS,
npeoOpa3oBaHusl, MIPUBOSIINE K YPAaBHEHUIO-CIIEICTBUIO.
Pemiats mpocreiinme nppanymoHaibHble YpaBHEHUS,
UppaloHaIbHbIC HEPABEHCTBA M UX CUCTEMBI.
Pacmo3naBate rpadguku u cTpouTh rpaduKu CTETICHHBIX
GyHKUIMH, UCTIONB3YS IPadOIOCTPOUTENH, U3YUaTh
cBoiicTBa (hyHKIMH 110 UX Tpadukam. PopMyTHpOBaTH
TUIIOTE3BI O KOJIMYECTBE KOPHEN YPAaBHEHMM, COAEPKALUX
CTeNeHHbIE (PYHKIINH, U IPOBEPITH UX. BHIMOTHATD
npeoOpa3oBaHus TpaUKOB CTETIEHHBIX (DYHKITHIA:
napajuieIbHbIN TIEPEHOC, PACTSIKEHHE (CKATHE) BIOJIb OCH
opAuHAT (OCTPOCHUE TPAPHUKOB C MOAYIISIMHU, TIOCTPOCHUE
rpaduka ooparaor pyukiun). [[puMeHsITh CBOMCTBA
CTETeHHON (DYHKIMU TP PEIICHUH MPUKIAIHBIX 3a7a4 1
3a]1a4 MOBBIIIEHHON CI0XKHOCTH.

TpaXXJ1aHCKOC BOCIIUTAHUC.

T'maBa III. IToka3aTeabHasi
byHkuus

11

13

[TokazaTenpHast GyHKIHS €€

o rpadukam nokaszarenbHON QyHKIIMH OMHUCHIBATE €€

Ilennoctu

CBOMCTBA (MOHOTOHHOCTb, OTPaHUYEHHOCTD). [[puBOANTH

HAy4yHOTO



CBOIiCTBa U Tpaduk

[TokazarenbHble ypaBHEHUS

[TokazaTenbHbIE HEPABEHCTBA

CucreMbl IT0Ka3aTeIbHBIX
YpaBHEHUI U HEPABEHCTB

Ypoku 06001eHHS 1
cucTeMaTH3allii 3HAaHU.

KonrtponsHas pabora Ne3

MPUMEPHI MOKA3aTeNbHON (QYHKINHU (331aHHON C MTOMOIIIBIO
dhopmynsl unu rpaduka), odaagaroei 3aJaHHBIMU
CBOMCTBaMH (HapUMeEp, OrPaHUYEHHOCTH). Pa3bacHATH
CMBICJI IEPEYUCIIEHHBIX CBOMCTB. AHAIM3UPOBATH
noBeJieHre QYHKIMN Ha Pa3IMYHBIX y4acTKax 00JIacTH
OIpeIeNIeHNs], CPABHUBATH CKOPOCTH BO3PACTAHUS
(yObiBanmst) pyHkuuii. opMyaupoBaTh OnpeneneHus
MEePEUYNCIICHHBIX CBOMCTB. Pemars nmpocreitimue
NoKa3aTeIbHbIC YPaBHEHUs, HEPABEHCTBA U UX CHCTEMBI.
Pemiate nokasarenbHble ypaBHEHUS METOAAMHU
pa3I0KeHUs: Ha MHOKUTEIH, CIOCOOOM 3aMEHBI
HEM3BECTHOT0, C MCIIOJIb30BAaHUEM CBOWCTB (DYHKIINH,
pemaTb ypaBHEHHUs, CBOJSIIMECS K KBaJAPATHBIM,
UppalnvoHaIbHBIM. Pemars nokasareabHble ypaBHEHUS,
IpUMEHSS pa3InyHble MeTo bl Pacmo3naBaTh rpaduku u
CTPOUTH rpaduK MOKA3aATEIHHOU (PYHKITUHU, UCTIONB3YS
rpadoroCTpOUTENHN, U3Y4aTh CBOMCTBA (DYHKIMH 10
rpapukam. @opMynHpOBATE THIIOTE3bI O KOJUYECTBE
KOpHEH ypaBHEHMI, COAEPKALIUX [I0KA3aTEIbHYIO
(yHKIHIO, M TIPOBEPATH UX. BBIMOMHATH MpeoOpa3oBaHus
rpaduka moka3aTeNabHON (QYHKIIMU: apaIeIbHbINA
MepPEeHOC, pacTsHKeHUe (C)KaTHe) BIOJIb OCH OPIUHAT
(moctpoenue rpaduKoB ¢ MOAYJISIMH, TIOCTPOEHHUE rpaduKa
obpatHo#t ¢pyakumn). [IpumeHsTh cBOMiCTBa
MOKa3aTeIbHON (PYHKUIUH MPHU PEIICHUH MTPUKIIATHBIX
3aJa4 ¥ 3a/1a4 NOBBIIIEHHON CJIOKHOCTH.

NO3HAHUS,
TPYyZI0BOE

BOCIIUTaHHE U MPO(ecCHoHAIbHOE
CaMOOTIpeIeIIeHHE, IKOIOTHUECKOE
BOCIIUTaHHE, JyXOBHO-HPABCTBEHHOE
BOCIIUTAHUE

Marematu
YJeCKUU
aHanu3

I'naBa IV.
Jlorapudpmuueckas
byHkuus

15

18

Jlorapudmsl

BeimonHaTe npocreiimme npeodpazoBaHus

Ilennoctu




CsoiicTBa norapupMoB 2 3 Jorapu(pMHUUECKUX BBIPAKEHUH C UCTIOIb30BaHUEM HAy4yHOTO
CBOMCTB Jorapu(MoB, ¢ momMoibio ¢hopmyn nepexonaa. [lo | mo3nanus,
JlecATUUHBIE U HaTypajbHbIE 2 3 rpaduky JorapupMuueckoil (PyHKIUN ONUCHIBATD €& TPYLOBOE
sorapuQMsI CBOMCTBA (MOHOTOHHOCTB, OTPAaHUYCHHOCTH). [[puBOANTE | BociMTaHUE M MpOodhecCuOHATBLHOE
pUMepbI JTorapupmMuieckoil pyHKIMM (3a7aHHOM ¢ CaMOOINIPEIEIIEHHUE, IKOJIIOTUUECKOE
Jlorapudmudaeckas QpyHKIHA, 1 2 OMOIIBIO (hOPMYITBI WiTK Tpaduka), oOaasaroei BOCITUTAHHE.
ee cBolicTBa U rpaduK 3a/IaHHBIMU CBOWMCTBaMU (HapuUMep, OrPaHUYCHHOCTH).
Pa3bsacHATH CMBICH NTEPEYNCIEHHBIX CBOMCTB.
Jlorapudmuaeckue 3 3 AHan3upoBaTh MOBeACHNE QYHKIUI Ha Pa3TUIHbIX
ypaBHEHHS ydacTKax o0J1acTu onpeeneHus, CPaBHUBATh CKOPOCTH
Bo3pacTanud (yobiBaHus) GyHKIMH. DOpMyTupoOBaTh
Jlorapupmuueckue 3 3 OnpeesIeHUs MePEUNUCICHHBIX CBOMCTB. Pemars
HepaBeHCTBa npocTeime JorapuMuuecKkue ypaBHEHUs,
JorapuMHuyUecKre HepaBeHCTBA U UX cUcTeMBbl. Pemars
Vpoku 06061meHus 1 1 1 norapupMuUECKUe ypaBHEHUS Pa3IMYHBIMA METOIaMHU.
CHCTEMATH3aLK 3HAHMIA Pacno3naBath rpaduku ¥ CTpOUTH rpaduk
KonrponsHas pabora Ne4 1 1 JorapupMUIEcKoil HyHKIHH, HCIOIB3Ys
rpadormoCcTpouTeNn, U3ydaTh CBOMCTBA () YHKIIMH 110
rpadukam, GopMyIupoBaTh TUIIOTE3BI O KOJIUYECTBE
KOpHEH ypaBHEHHH, COJEPIKAIIUX JIOTApUPMUISCKYIO
(byHKILINIO, ¥ IPOBEPSTH UX. BHIMONHATE peoOpazoBaHus
rpaduka gorapuMudeckoi PyHKITUN: TapauIeIbHbIN
MePEHOC, pacTsiKeHue (CHKaThe) BIOJIb OCU OpJIUHAT
(moctpoenue rpaduKOB C MOYJISIMH, IIOCTPOCHHE Tpaduka
oOparHoi#t ¢pyHkiun). [IpuMeHsaTh cCBOMCTBA
norapu@mMuueckor GyHKIUHU MPU PEUICHUH MPUKIaIHbIX
3a]1a4 U 3a]1a4 MOBBIIIEHHOM CJI0KHOCTH.
I'naBa V. 23 27
Tpuronomerpuyeckue
dhopmysibi
Pannannas mepa yrna. 1 2 [lepeBoauTh rpasyCHyI0 MEpy B pajinaHHyio 1 oopatHo. | LleHHOCTH Hay4yHOTO




[ToBOpoT  TOYKHM  BOKpYT
Hayajia KOOpAHHAT

Onpenenenue CUHYCa,
KOCHHYCa U TaHI€HCa yIiia

3HaKu CHUHYCa, KOCHHYCa H
TaHTeHCca

3aBHCUMOCTb MEXITY
CHHYCOM, KOCUHYCOM U
TAHT€HCOM OJIHOT'O U TOTO K€

yria

Tpuronomerpuueckue
TOXJECTBA

CuHyC, KOCHMHYC W TaHI€HC
YIJIOB 0L U -0

DopMyJIbI CI0KEHUSA

CuHyCc, KOCMHYC WU TaHIEHC
JIBOWHOTO yTja

CuHyCc, KOCMHYC WU TaHIEHC
MOJIOBUHHOTO yTJia

®opmyJibl TPUBEICHUS

CyMmMma 1 pa3HOCTh CUHYCOB U
KOCHHYCOB

Haxoauts Ha OKpY>KHOCTH MOJIOKEHUE TOUKH, |
COOTBETCTBYIOLIEH TAHHOMY JIECTBUTEIILHOMY UHCITY.
Haxonuth 3Haku 3Ha4eHUN CHHYCA, KOCUHYCA, TAHTE€HCA
yucna. BeIABIATE 3aBUCUMOCTD MEX]1Y CUHYCOM,
KOCHHYCOM, TAHT'€HCOM OJIHOTO U TOT'O XK€ yIJia.
[IpuMeHATH aHHBIE 3aBUCUMOCTH ISl JOKA3aTEIbCTBA
TOX/ECTBA, B YACTHOCTU HAa OMPEIEIEHHBIX MHOXKECTBAX.
[IpumensTh npu npeoOpa3zoBaHUAX U BBIUHCICHHIIX

(OpMyIIBI CBSI3U TPUTOHOMETPHUECKUX (DYHKIIHI yTIIIOB a 1

a—a, GopMyJIBl CIIOKeHUS, (POPMYIIbI TBOWHBIX U
MOJIOBUHHBIX YIJI0B, (POPMYIIBI IPUBEIEHUS, (DOPMYIIBI
CYMMBI ¥ pa3HOCTH CHHYCOB, CYMMBI B Pa3HOCTH
KOCHUHYCOB, IIPOU3BCACHUA CHHYCOB U KOCUHYCOB.
Jloka3bIBaTh TOKIECTBA, IPUMEHSISI PA3INIHBIC METO/IHI,
UCTIONB3Ys BCe U3ydeHHbIe popmydbl. [IpuMensTs Bce
M3yYEHHBIE CBOMCTBA U (POPMYITBI TP PEIICHUH
IMPUKJIAAHBIX 3aaa4 1 3a/1a4 HOBBIIICHHON CII0KHOCTH.

NO3HAHUS,
TPYyZI0BOE

BOCIIUTaHHE U MPO(ecCHoHAIbHOE
CaMOOTIpeIeIIeHHE, IKOIOTHUECKOE
BOCIIUTaHHE.




Ypoku 060011eH S 1 1 1
cUCTEMaTH3alliU 3HAHUM.
Kontponbnas padota Ne 6 1 1
I'naBa VL 18 21
Tpuronomerpuyeckue
YPaBHeHUS
VYpaBHeHHe cos X = a 3 4 YMeTh HAXOAUTh APKCUHYC, APKKOCHUHYC, APKTAHTE€HC lennocTy Hay4HOTO MMO3HAHMS,
JNEUCTBUTENBLHOrO uncia. [[pumMeHaTs CBOMCTBA apKCUHYCA, | TPAKIAHCKOE BOCIIUTAHUE,
YpaBHeHue sin X = a 3 4 ApKKOCHHYCA, apKTaHreHca grciia. [[puMeHsTs GOpMyYIIbl | JTyXOBHO-HPABCTBEHHOE BOCITUTAHUEC
JUTSL HAXOXKJICHUST KOPHEH YpaBHEHMM COSX =a, SinxX =a, tgx
YpaBHeHne tgx =a 2 3 =a. YMeTb penarb TPUrOHOMETPUYECKUE YPABHEHHUS:
JIMHEWHBIE OTHOCUTEIBHO CUHYCA, KOCUHYCA, TAHT€HCA
Pemenne 5 5 yriia (41ciia), CBOISIINECS K KBAJAPATHBIM U JAPYTUM
TPUTOHOMETPUYECKUX anredpanvdeckuM ypaBHEHHSIM MOCIIE 3aMEHbI
YpaBHEHUU HEU3BECTHOTO, CBOSIIMECS K TPOCTEUITUM
TPUTOHOMETPUYECKUM YPABHEHUSM I1OCJIE PA3JIOKEHUS Ha
[Ipocreitmme 2 2 MHOXkUTENH. Pemate ogqHOpoaHbIE (TIEPBO U BTOPOI
TPUTOHOMETPUUYECKHE CTeHeHI/I) YpaBHCHHA OTHOCUTCIIBHO CMHYCAa U KOCHHYCa, a
HEpaBEHCTBA TaKXe CBOJIALIMECS K OJJHOPOIHBIM YPaBHEHUSM.
Hcnonbs30BaTh METO BCIIOMOTAaTEIBHOTO yIJia.
Ypoku 06001eHNs ’ 2 2 [IpumensATs METOA PEABAPUTEIBHON OLIEHKU JIEBOU U
CHCTEMATH3aINH 3HAHUI. MPaBO YacTel ypaBHEHUs. Y METh IPUMEHSATHh HECKOJIBKO
KonTpossHas paGora Ne 7 1 1 METO/IOB IPY PEIICHUH YpaBHEHHUs. Pemars HecnoxXHbIe
CHUCTEMbI TPUTOHOMETPUUYECKUX ypaBHEHHH. Pemath
TPUTOHOMETPUYECKHE HEPABEHCTBA C MTOMOILBIO
€IMHUYHOU OKPYKHOCTHU. [[pUMEeHATHh BCE U3yUYEHHBIE
CBOICTBA U CITOCOOBI PEIICHUSI TPUTOHOMETPUUIECKUX
YPaBHEHUI U HEPABEHCTB MPU PEIICHUH MTPUKIIATHBIX
3a/1a4 M 3aJ1a4 MOBBIIIEHHON CIOXHOCTH
Hrorosoe nosropenue 5 15 LlenHocTn

Hay4HOI0




MO3HaHMS,

9KOJIOTHYECKOE BOCIIUTAHUE,
rpak1aHCKOE BOCIIUTAHHUE,
JTyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE

Utoro 102 136
11 kaace
TeMa Kommuaec | Komugect XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
TBO BO 4acoB
OcHoBHbIC HaNIpaBJICHUSA
9acoB 10 o 9
BOCIIUTATEIbHOM 1eATeIbHOCTH
porpamM | MporpaMm
Me e
I'naBa VII. 19 24
Tpuronomerpuyeckue
GyHxuun
OO6nacTh onpenenaeHus 1 3 4 [lennoctu
MHOKECTBO 3HAUCHHI ITo rpadukam GyHKIUI OMUCHIBATH UX CBOKCTBA Hay4HOI'0
TPUrOHOMETPHHECKHX (MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTbD, HE4ETHOCTD, | MO3HAHN,
OyHKimii MEePHOIUIHOCTH). [IpuBOIUTE puMepsbl HyHKITHI 9KOJIOTHYECKOE BOCIIUTAHUE,
(3aaHHBIX C TTOMOIIBIO (OPMYITBI MU TpaduKa), TPaKIaHCKOE BOCIIUTAHHE,
TeTHOCTS, HOUGTHOCTS, 3 4 o0Jaaomux 3aJaHHBIMI CBOMCTBAMU (HAIIpUMED, JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE

MEePUOJUIHOCTD
TPUTOHOMETPUUECKHX

byHKIHI

OTPaHUYEHHOCTH). Pa3bsCHATH CMBICIH MTEPEUNCICHHBIX
cBoiicTB. M300paxkaTs rpaduku CI0KHBIX (QYHKIMHI C
MTOMOIIIBIO TpadoroCcTponTeNeH, ONMUCHIBATh UX CBOMCTBA.
Pemrate npocreiiiye TpPUroHOMETPUYECKUE HEPABEHCTBA,
ucnonb3ys rpaduk pyaknuu. Pacno3naBars rpaduku
TPUTOHOMETPHUYECKUX (QYHKUIUH, rpaduku 00paTHBIX
TpUTOHOMETpUYECKUX GyHKINN. [IpuMeHaTs u
JIOKa3bIBaTh CBOMCTBA OOPATHBIX TPUTOHOMETPHUECKUX
byaknumii. CTpouTh rpaguKu dJIEMEHTAPHBIX () YHKIIHH,
UCTIOJIB3Ys TPadoOrOCTPOUTENH, U3YdaTh CBOMCTBA




3JIEMEHTAPHBIX (DYHKIMIA 10 UX rpadukam,
(GopMyITHpOBaTH TUTIOTE3bI O KOJMYECTBE KOPHEH
ypaBHEHMH, COACPIKAIINX dIeMEHTapHbIe QYHKINHU, U
MIPOBEPATH
uX. BeimonusaTe npeobpazoBanus rpauKoB IEMEHTAPHBIX
(byHKIMN: TapayIeNTbHBIN TIEPEHOC, PacTsSHKEHUE (CxKATHE)
BJI0JIb OCH OpJHMHAT. [I[pUMEHSATh Ipyrue 3JIeMeHTapHbIe
CTIOCOOBI TOCTPOCHUS TPAPUKOB. YMETh TPUMEHSTh
pa3IUYHBIC METO/IBI JOKA3aTENbCTB UCTUHHOCTH

CaoiicTBa GyHKIIUN 3 4
y = cos x U e€ rpadux

CaoiicTBa GyHKIIUN 3 4
y = sin x u e€ rpadux

CgoiicTBa GyHKIIUN 2 2
y = tgxu e€ rpaduk

OOparnbie 2 3
TPUTOHOMETPUIECKHE

GbyHKIIII

Ypoku 060011eHNS U 2 2
cUCTEMaTH3alliU 3HAHUM.

Konrponsnas padora Ne 1 1 1
I'nasa VIII. IIpousBoanas 19 24 [TarpuoTnueckoe BocnuTaHue, IECHHOCTH

U ee reoMeTpuYecKuil
CMBICJI

HAYYHOTO ITO3HAHMUS,
TPY/IOBOE

BOCITUTaHHE U MPO(ecCHOHATBHOE
CaMOOIIpeIeNICHIE, SKOJIOTHUECKOE




BOCIIUTAaHHUC.

IIpousBoaHas

IIpousBoaHas CTEIIEHHON
byHKITIN

IIpaBuina
auddepeHIpOBaHUSL

IIpousBoaHbIe HEKOTOPBIX
3JIEMEHTAPHBIX (YHKIHUN

I'eomeTpuueckuit CMBICII
IIPOU3BOHOMN

Ypoku 06001eHHS 1
cucTeMaTH3alluyi 3HAaHUH.

KonrtponbHast padora Ne 2

[IpuBOUTE IPUMEPBHI MOHOTOHHOM YK CIIOBOM
MOCJIEA0BATEIbHOCTH, UMEIOIIEH npeaeit. Beraucisath
IIpeieibl 0CIEN0BaTENbHOCTEN. BBIACHATD, SBISETCS U
MOCJIEIOBATEIBHOCTh cXoasauieics. [IpuBoauts npumMepsl
(GYHKIUH, SIBISIOIIUXCS HETPEPHIBHBIMH, UMEIOIITUX
BEPTUKAIBHYIO, TOPU30HTAIIBHYIO aCUMITOTY. 3alUChIBATH
ypaBHEHHE KaX10i U3 3TUX aCUMIITOT. Y METh 110 rpaduKy
(GYHKIIUH OIpeeNsaTh MPOMEKYTKH HEPEPHIBHOCTH U
TOYKH pa3phlBa, €CJIM TAKHE UMEIOTCA. Y METh JI0Ka3bIBaTh
HEeNpepBIBHOCTh PyHKIMU. HaxoauTe yrioBoi
K03 PHLIMEHT KacaTeNbHOU K TpaduKy (QYyHKIHH B
3agaHHOM To4yke. HaxoauTh MTrHOBEHHYIO CKOPOCTh
JBUKEHUS MAaTEpUATIbHOM TOUKH. AHATM3UPOBATD
noBeieHue GYHKIIMA HAa Pa3IMYHBIX ydacTKax 00J1acTu
OIpe/ieNIEHNs], CPAaBHUBATH CKOPOCTH BO3PACTAHUS
(yOwpiBanus) pynkmuii. HaxoauTs mponus3BogHBIC
AJIEMEHTAPHBIX ()YHKIIHA.

Haxonuts npon3BoIHBIE CYMMBI, IPOU3BEACHUS U
YacTHOTO ABYX (DyHKIUI, TPOU3BOAHYIO CIOKHOM
byakuuny =f (kx +b). OOBACHATH U HILTIOCTPUPOBATH
HOHSTHE IIpeJiena rnocienoBareabHoctu. IlpuBoauTs
MIPUMEPBI MTOCIIEI0BATEIbHOCTEN, UMEIOIUX MPEIEN U HE
MMEIOUIMX NPEJeN U HE UMEIOIINX Npeea.




[Tonb30BaTbCs TEOPEMOM O IIpeesie MOHOTOHHOM
OTrpaHUYEHHON MOCIeA0BaATEILHOCTH BhIBOIUTE (hOpMYIIBI
JUTMHBI OKPY>KHOCTH | IIJI0IIAIH Kpyra. OObACHATh U
WUTIOCTPUPOBATH MOHATHE Mpezena GyHKIUU B TOUKE.
[TpuBoaUTH pUMEPHI YHKIHIA, HE UMEIOIINX Mpe/iesia B
HEKOTOPOM TOYKE. BErauciars nmpenensl QyHKITHIA.
AHanM3UpoBaTh MOBEACHNE (PYHKIIUI HA PA3TUUYHBIX
ydacTkax o0nactu onpeaeneHus. Haxonuts acCUMOTOTHI.
Beruucnsate npupamnienne GpyHkuuu B Touke. COCTaBisATh U
HCCJIEIOBATh Pa3HOCTHOE OTHOIIeHHe. Haxoautes mpenen
Pa3HOCTHOI'O OTHOILIEHHUS. BbIUNCIATH 3HAaUEHNE
MIPOM3BOTHON (PYHKITUU B TOUKE (TI0 OIIPEIEIICHUIO).
Haxonuts yrinoBoit ko3¢ huimeHT kacaTreabHol K rpaduky
(yHKIIMH B TOYKE C 3aIaHHON a0CITMCCOM. 3anuchIBaTh
ypaBHEHHE KacaTeIbHOU K TpaduKy (yHKINH, 3aJlaHHON B
Touke. HaxomuTh Mpou3BOAHYIO CIIOKHOW (PYHKITHH,
obpar-

HoM ¢yHKIMH. [[pUMEHSTHh MOHATHE MPOU3BOTHOMN TIPH
pEeLIeHNN 3a1au.

I'maBa IX. IIpumeHnenue 21 28

NPOU3BOJAHOM K

HCCIe10BaAHNI0 PyHKIMI

Bospacranne u yObIBaHuE 3 4 DCTETUYECKOE BOCIIUTAHUE,

byHKIII

HaxonuTh BTOpYIO MPOU3BOIHYIO M YCKOPEHHE TIpoIiecca,

HNCHHOCTH HAYYHOTI'O [TO3HAHU,
IpaXXa1aHCKOC BOCITUTAHUC.




DKCTpeMyMbl () YHKITHH 4 4 OTHMCHIBAEMOTO C TTIOMOIIIBIO (hopMyIbl. HaxomuTh
MMPOMEXKYTKH BO3pacTaHMs U yObIBaHUS (DYHKITHH.
[IpumeHneHne POU3BOAHON K 4 6 Jloka3bIBaTh, 4TO 3aJaHHAs PYHKIIHS BO3PACTAET
MTOCTPOCHUIO rpaduxos (yObIBaeT) Ha yKa3aHHOM IpoMexyTke. HaxoauTs Touku
QyHKLHI MUHUMYyMa U MakcuMyMma QyHkun. HaxomuTs
HanOoJIbIIIee ¥ HAUMEHbIIIEE 3HAYCHHs (PYHKITUU Ha
Haubosplillee 1 HauMeHbIIee 4 6 OTpE3KE Haxomuth HanOoIbIIee 1 HaNMEHBIIIEE 3HAYEHUS
3HAYeHHs QYHKIUH dbyakuun. Uccnenoats GyHKIIUIO C TOMOIIBIO
IPOM3BOIHON M cTPOUTH €€ rpaduk. [IpumeHsTH
BBIMyKIOCTD rpaduka 3 4 MIPOU3BOJIHYIO NP PEUICHUH TEKCTOBBIX, TEOMETPUUYECKUX,
(bYHKITMH, TOUKH Tepernba (buU3NYEeCKUX U APYruX 3am1a4d
Ypoku 060011eH S 1 2 3
cUCTEMaTH3alliU 3HAaHUM.
Kontponbnas padota Ne 3 1 1
I'naBa X. UHTerpan 16 22
[TepBooOpaznas 2 2 Hennoctu
HAy4YHOTO
[IpaBuna HaXO0XJICHUS 2 4 [O3HAHUS,
MepBOOOPaA3HBIX TPYJI0BOE BOCIIUTAHUE U
po(hecCHOHATLHOE CaMOOIIPEICIICHHE,
[Imomanes  KPUBOJMHEWHOMN 4 5 Brerauciste npubnnxkEHHOE 3HaYCHUE TUTOIIAIN DKOJIOTUYECKOE BOCIIUTAHUE.
Tpanenuy ¥ MHTErpal KPUBOJIMHEWHOW TpaIeIUu.
Haxonuts nmepBoobpaszusie GyHkmuit:y =x p , rae p OR, y
Brruncnenue nHTerpaos. 2 4 = sinx, y = cOSX, y = tgx.
Boruucnenue miomazaeit ¢ Haxoauts nepBoo6paszubie pynkimii:f (x) +g(x), kf (x) uf
MTOMOIIBIO0 HHTETPAJIOB. (kx +b).
[Ipumenenne Tpou3BOIHONU U 3 4 BrraucnaTs miomanay KpuBOJIMHEHON Tpanenuu ¢

HHTCTpajia K PCHICHUTO

MPAaKTUYCCKUX 3a1a4d

nomortpio opmynel HeroTona—Jleitonuma. Haxoauts
NpUOJIMKEHHBIE 3HAYEHUS UHTETPAJIOB. BRIYUCIISTH
IJI0IIAab KPUBOJIMHENHOM TPAIIELIMU C TTIOMOIIBIO




Ypoku 06001eHus u 2 2 UHTErpaa.
cUCTEMaTH3alliU 3HAaHU.
Kontponbnas padota Ne 4 1 1
I'maBa XI. DuemeHTHI 11 13
KOMOUHATOPUKH
BepositHo | KomOunaropHsie 3agaun 2 2 DCTEeTUUECKOE BOCIIUTAHUE,
CTh U [EHHOCTH HAay4YHOTO MMO3HAHUS,
ctatuctuk | IlepectaHoBkH 2 2 IPaXKIaHCKOE BOCIIUTAHHE,
a Pazmemenus 2 2 JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE

CoueTaHus U uX CBOMCTBa 2 3

IIpuMeHATH npuU pelIeHny 3a1a4 METOJ MaTEMaTUYECKON
bunomnnaneHas  popmyna 2 3 MHAYKUWA. [I[puMeHATh npaBuiio Npou3BeAeHUS IpH
Herotona BBIBOJIe ()OPMYIIBI YUCIIA TTepecTaHOBOK. Co31aBaTh

MaTeMaTHYECKHUE MOJICIH JIUIS PEIICHUS] KOMOMHATOPHBIX
Kontponbnas padota Ne 6 1 1 3aJ1a4 C MOMOIIBIO MMOICYETA YNCIIa pa3MEIICHUH,

MEePECTaHOBOK U coyeTanuil. Haxoauts uncio
MEPECTaHOBOK C MOBTOPEHUSIMU. Pemate KoOMOMHATOPHBIE
3aJ]1auu, CBOJISIINECS K IOJCUETY YHCIIa COUYETAHUH C
nosropeHusmu. [lpumensats Gpopmyny 6mnoma Herotona.
[Tpu Bo3BeieHNN OMHOMA B HATYPAJILHYIO CTEIICHb
HaXOJUTh OMHOMHUANIbHBIE KO3()PUIIMEHTHI TPH TOMOIIN
TpeyronpHuKa [lackans
I'maBa XII. 3nakomcTBO C 11 13
BEPOSITHOCTHIO
BepositHOCTB cOOBITHS 1 2 [TaTproTnueckoe BOCIUTAHUE,
ACTETUYECKOE BOCIIUTAHUE, [ICHHOCTH
CrnoxeHue BEpOSITHOCTEH 2 2 [IpuBOIUTE IPUMEPHI CTYyYANHHBIX, TOCTOBEPHBIX U Hay4HOI'O MO3HAHMS,
HEBO3MOYKHBIX COOBITHH. TPYAOBOC BOCIMTAHHUEC U

BepositHOCTB 2 2 3HaTh ONpeJIeIeHUE CYMMBI ¥ IIPOU3BEIEHHS COOBITH.

npodeccuoHaIbHOe




MPOTHBOIOJIOKHOTO COOBITHS 3HaTh ONpEIe/ICHUE BEPOSTHOCTU COOBITHUS B CaMOOTIpe/IeIICHHE.
KJIaCCHYECKOM MOHNMaHuu. [IpuBoITh IpUMeEphI
VYcnoBHas BEpOSTHOCTD 2 2 HECOBMECTHBIX COOBITHIA. HaX0quTh BEpOSITHOCTH CYMMBI
HECOBMECTHBIX COOBITHII. HaX0auTh BEPOSATHOCTH CyMMBI
BeposTHOCTE  MPOM3BECHHUS 2 2 MIPOU3BOJILHBIX COOBITHI. MIMeTh mpencTaBieHne 0o
HE3aBHCHMBIX COOBITHI YCJIIOBHOU BEPOSITHOCTH COOBITHI. 3HATH CTPOTOE
OTIpeieIeHue He3aBUCUMOCTH JIBYX COObITHIA. IMeTh
VYpoku 00001eHus u 1 2 IpeICTaBICHNE O HE3aBUCHMOCTH COOBITHIA M HAXOUTh
CHCTEMaTH3aIUy 3HAHHH. BEPOSITHOCTh COBMECTHOT'O HACTYIUICHHS TAKMX COOBITHIA.
Berauciare BeposTHOCTD NOTYYEHHS KOHKPETHOTO YHCIIa
KonTponbnas padora Ne 7 1 1 YCIIEXOB B UCHIBITAaHUAX bepHysuim.
Hrorosoe nosropenue 5 12 DCTETUYECKOE BOCIIUTAHUE,
HCHHOCTHU HAYYHOT'O ITO3HAHUA,
9KOJIOTHYECKOE BOCITUTAHHE.
Utoro 102 136
COI'-TACOBAHO COI'TACOBAHO

[TIporokosiNel 3acenanus
METOANYECKOI0 00beTMHEHUS
y4YUTENIe MaTeMaTUKU [TonoBckas J.A.
oT 29.08.22. 3aMm. nupekropa o YBP

Kawmpimaackas E.B.
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