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Beenenue.

PaGouas mporpamma mo wMartematuke (10-11 xkmaccel) pa3paboTana Ha ocHoBe @DenepalibHOTO TrOCYIapCTBEHHOTO
o0pa3zoBaTeIbHOTO cTaHaapTa cpennero oomero oopazoBanus 2010 roga (IIpuka3z MunuctepcTBa 06pa3zoBanus U Hayku PD ot
17 mas 2012 r. N 413 "O6 ytBepxaeHuu ¢eaepaibHOTO roCyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CPEeAHEro OOIIero
oOpazoBanus" u Ha ocHOBe «lIporpammbl 10O MaTemaTuKe sl 00Ie00pa3oBaTenbHbIX opranusanuii». CocraButens - T.A.
Bypmuctposa, - M.: [Ipocsemenune, 2016 roa. IlpenonaBanue Benércs no yueOHukam: A.I'.Mopnakosuu. AnreOpa v Havana
MareMaruyeckoro ananuza 10 — 11 kmacc. Yacte 1.Yuebnuk M.: Muemosuna, 2019 ron. A.I'MopakoBuy. Anrebpa v Hayasia
marematrueckoro aHanmsza 10 — 11. Yacte 2. 3agaunuk M.: Muemosuna, 2019 roxa. JI.C. AtanacsH, B.®. byty3os, C.b.
Kanowmiies u ap.- ['eomerpus, 10-11: yueOnuk ansi oOmieoOpaszoBarebHbIX opranusainuil/ 3-¢ u3a.- M.: [Ipocsemienue, 2019
roj. KonnuecTBo 4acoB Ha M3y4eHUE MAaTEMATUKHU B COOTBETCTBUM ¢ yueOHbIM M1aHoM KOI'OAY «I'uMHa3us 1. Ypxxkymay
B 10 xnacce — 5 yacoB B Heaento (170 wacoB B ron), B 11 kiacce — 5 yacoB B Hegento (170 gacoB B roxn).

YpoBeHb 0CBOEHUSI MPOrpaMMbl - 0230BBIii.
B 2023-2024 yue6HoM roay nporpamma peanusyercs B 11 kiacce.

Pazneu 1. Ilnanupyempblie pe3yabTaThl.

|. 1. IlnanupyemMble JUYHOCTHBIE pe3yabTaThbl ocBoeHuss OOII COO.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOLIEHNI 00y4aommnxcs K cede, K CBOeMY 3/10POBbIO, K NO3HAHUIO Ce0:
OpUeHTaIusi OOyYaroMMXCSd Ha JAOCTHKEHUE JIMYHOTO CYACThs, pEalM3alii0 TO3UTUBHBIX JKU3HEHHBIX IEPCIEKTHB,
UHUIIMATUBHOCTH, KPEATUBHOCTH, TOTOBHOCTh U CIIOCOOHOCTH K TUYHOCTHOMY CaMOOIPEAEIICHUI0, CTIOCOOHOCTh CTABUTh LIETH U
CTPOUTD KU3HEHHbIEC IJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTh 00ECTICUHTh ce0e U CBOMM OJU3KUM JOCTOMHYIO KU3HB B MPOIECCE CAMOCTOATEIbHOM, TBOPUECKON
Y OTBETCTBEHHOU AESATEIbHOCTH;

TOTOBHOCTh M CIOCOOHOCTHh OOYYaIONIMXCS K OTCTAaMBAaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U
CIIOCOOHOCTH BBHIPA0ATHIBATH COOCTBEHHYIO TO3HIIMIO TIO OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTHYECKUM COOBITUSIM MPOILIOTO U
HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U OCMBICIICHUS UCTOPUU, TyXOBHBIX IEHHOCTEU U IOCTUKEHUI HAIlIe CTPaHBbL;



TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS K CaMOPAa3BUTHI0 M CAMOBOCIIHMTAHHMIO B COOTBETCTBHM C OOIEYEIOBEYECKHUMHU
LEHHOCTSIMU W HUJealaMH TPaXJAaHCKOTO OOIEeCTBa, TOTOBHOCTb M CHOCOOHOCTb K CaMOCTOSITEJIbHOW, TBOPYECKOM U
OTBETCTBEHHOM JI€SITEIBHOCTH, NOTPEOHOCTh B (DU3NYECKOM CaMOCOBEPIIEHCTBOBAHUY, 3AHATUIX CIIOPTUBHO-03/10POBUTEIBHON
NEATEIBHOCTBIO;

NPUHATHE M peau3alus IIeHHOCTEH 30pOBOro M 0€30MacHOro odpasa >KM3HHU, O€PEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (DM3UUYECKOMY M TICUXOJIOTMYECKOMY 3/I0POBBIO;

HEMPUATHE BPEIHbIX MPUBBIYEK: KYPEHUs, yIOTPEOIECHUS aJIKOr0JIsl, HAPKOTHKOB.

JInyHOCTHBIE pe3yJbTAThI B c(pepe OTHOLIEeHUH o0yyaomuxcs K Poccun kak k Poaune (OrevecTBy):

poccuiickasi rpaKJaHCKast UIEGHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUNCKON MIEHTUYHOCTH B MOJUKYJIBTYPHOM COLIUYME,
YyBCTBO NMPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCUHCKOro Hapojaa U cyiboe Poccuu, naTpuoTu3M, roTOBHOCTb K
cinykeHnto OTeuecTBy, €ro 3aIlnTe;

YBaXXEHHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTHU Iepen PonuHOM, ropaoctu 3a cBoil Kpai, cBor PoauHy, npouuioe u
HaCTOsIllee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHHe K TOCy1apCTBEHHBIM CUMBOJIaMm (repO, ¢iar, ruMH);
(dbopMupoBaHUE YBAXEHUSI K PYCCKOMY SI3bIKY KaK TOCYIapCTBEHHOMY si3bIKy Poccuiickoit denepatiuu, BISIOMEMYCS OCHOBOM
POCCHUICKON MJIEGHTUYHOCTH U IJIaBHBIM (PAKTOPOM HAIMOHAIBHOTO CAMOOIPEIEIICHNUS;

BOCIIUTAHUE YBAKEHUS K KYJIbTYpE, A3bIKaM, TPAJULMAM U 00bIYasiM HapOoJ10B, pokuBaroux B Poccuiickoii @enepanum.

JInYHOCTHBIE pPe3yJbTATHI B c(pepe OTHOLIEHUI 00y4aloUIUXC K 3aKOHY, TOCYAAPCTBY U K IPaKIAHCKOMY 00LIEeCTBY:
IPaXKIaHCTBEHHOCTh, IPAXKIAHCKAs MO3UIINS aKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCUKMCKOrO 00IECTBA, OCO3HAIOIIETO CBOU
KOHCTUTYIIMOHHBIE TIpaBa U OOS3aHHOCTH, YBaXKAIOIIETO 3aKOH W MPaBOMOPSIOK, O0JAIaronIero 4yBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAaHHO MPUHHUMAIOIIETO TPAAUIMOHHBIE HAIMOHAIBHBIE W OOIICYETIOBEYECKHE T'YMAHHCTHUYECKHE U
JIEMOKpaTHUECKHE IIEHHOCTH, TOTOBOTO K Y4aCTHIO B OOIIIECTBEHHOM JKU3HU;

MpU3HAHNE HEOTUYK/1aeMOCTH OCHOBHBIX TIPaB U CBOOO]] YeJIOBEKA, KOTOPHIE MPUHAIEIKAT KaXKIOMY OT POXKJIEHHUS, TOTOBHOCTh
K OCYIIECTBJICHHIO COOCTBEHHBIX MpaB W CBOOOA Oe3 HapyIleHUs MpaB W CBOOOJ IPYTUX JHI, TOTOBHOCTh OTCTaWBAaTh
cOOCTBEHHBIE TIpaBa U CBOOO/IbI YETIOBEKA U TPaK/IaHWHA COTJIACHO OOIIENPU3HAHHBIM MPUHIIAIIAM U HOPMaM MEXIyHapOIHOTO
rpasa u B coorBeTcTBUU ¢ KoHctuTtynmen Poccuiickont denepanyu, npaBoBasi ¥ MOJIUTHYECKASI TPAMOTHOCTH;

MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOE Ha
JMAJIore KyJIbTYp, a TaKXKe pa3InyHbIX (OpM 0OILIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOETO MECTA B MOJIUKYJIbTYPHOM MHUPE;



MHTEPUOPU3ALMA LEHHOCTEM JEMOKPATUM U COLMAJIBHOM COJIMAAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY PEryJIHMPOBAHUIO
OTHOLLIECHUU B IPYIIIE WX COLMAIIBHOM OPraHU3alNu;

TOTOBHOCTh O0YYAIOIMIMXCSI K KOHCTPYKTUBHOMY YYacTHIO B MPUHSTUU PEIICHUN, 3aTparuBaloIINX UX IpaBa U UHTEPECH], B TOM
Yuciie B pa3IuyHbIX (popMax 0OIIECTBEHHON caMOOpraHu3aIuy, CaMOyIIpaBieHus, OOIIECTBEHHO 3HAUMMOM e TeIbHOCTH;
MIPUBEPKEHHOCTh UM HHTEPHAIMOHATU3Ma, JIPY>KObI, PaBEHCTBA, B3aMMOIOMOIIM HAPOJOB; BOCIHUTAHUE YBAXKUTEIBHOTO
OTHOIIIEHUSI K HAIIMOHAJIBHOMY JIOCTOMHCTBY JIIOJIeH, UX YYBCTBaM, PEJIUTHO3HBIM yOCKICHUSIM;

CIIOCOOHOCTh  OOYYalOIUXCSA MPOTUBOCTOSITH  HJICOJOTUM JIKCTPEMU3MA, HAIMOHAIM3Ma, KceHopoOuu; KOppYIIHH;
JTUCKPUMHUHALMKU MO COLIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM WU JAPYTUM HETaTUBHBIM COLUAIBHBIM
SIBJICHUSIM.

JInYHOCTHBIE Pe3yJbTATHI B c(pepe OTHOLICHHUH 00y4AIOIIUXCH C OKPYKAIIMMH JIOAbMH:

HPaBCTBEHHOE CO3HAHUE U IIOBEJICHUE HAa OCHOBE YCBOECHMsI OOIIEYEIOBEUECKHUX LIEHHOCTEH, TOJEPAHTHOTO CO3HAaHUA U
NOBE/ICHUS] B TOJUKYJIbTYPHOM MHpPE, TOTOBHOCTU MU CIIOCOOHOCTHM BECTH IUAJNOT C JPYTUMHU JIOJbMH, AOCTUTaTh B HEM
B3aMMOIIOHMMAaHHUS, HAXOAUTh OOIIKE LEJTU U COTPYIHUYATH JJI UX JOCTUKEHUS;

NPUHITHE TYMAaHUCTHYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIBLHOE U JOOpOXKeIaTeIbHOE OTHOIIEHHE K APYTOMY YelIOBEKY,
€ro MHEHUI0, MUPOBO33PEHUIO;

CIIOCOOHOCTh K CONEPEKMBAHUIO M (OPMHUPOBAHHME IO3UTHBHOI'O OTHOLIEHUS K JIOASIM, B TOM 4YHCIE K JHIAM C
OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 370pOBbSl M HWHBAIMJaM; OEpeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K
(¢u3nyecKoMy M MCUXOJOTHYECKOMY 370POBbIO APYTUX JIIOJEH, yMEHHE OKa3bIBaTh IEPBYIO IIOMOIIIb;

(opMupoBaHUE BBIPAXEHHOW B IOBEJEHUU HPABCTBEHHOM MO3MUIIMH, B TOM YHUCIIE CHOCOOHOCTH K CO3HATEIbHOMY BBIOOPY
100pa, HPAaBCTBEHHOT'O CO3HAHMs M MOBEJEHUS HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKUX IIEHHOCTEH M HPABCTBEHHBIX UYBCTB
(uecTH, oaTA, CIPABEIMBOCTH, MUJIOCEPAUS U IPYKETO0U);

pa3BUTHE KOMIIETEHIIMM COTPYJHUYECTBA CO CBEPCTHHKAMHM, JETbMHU MIAJIIErO BO3pacTa, B3pOCIBIMH B 00pa30oBaTENIbHOIM,
OOIIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATEIbCKOM, MPOEKTHOM U IPYTUX BUAAX JAESTEIbHOCTH.

JIM4HOCTHBIE pe3yJabTaTbl B c(epe OTHOLIEHHH O0yYAIMUXCA K OKpYKawieMy MHPY, KHBOil mpupoae,
XY/10:K€CTBEHHOM KYJIbTYype:



MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAayKH, 3HAYMMOCTH HAyKH, FOTOBHOCTb K HAy4YHO-
TEXHUYECKOMY TBOPYECTBY, BIIAJICHHE JOCTOBEPHON HH(POpMALME O MEPEeAOBbIX JOCTHKEHHUSX U OTKPBITHSIX MHUPOBON H
OTE€YECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HaHMIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHHUIO, B TOM YHUCIIE CaMOOOPAa30BaHHIO, HA IMPOTSHKEHUHU BCEH JKU3HM; CO3HATEIbHOE
OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIEUIHON NpodecCuOHaNbHONW U 00IIECTBEHHON A TENbHOCTH;
AKOJIOTHYECKasi KyJIbTypa, C(HOPMUPOBAHHOCTH 3KOJIOIMYECKOTO MBIIUICHUS, OEpeKHOE OTHOIIEHUS K POIHOU 3emiie,
npupoAHbIM OorarctBaMm Poccum M Mupa; NMOHMMaHWE BIUSHUSA COIMAIBHO-3KOHOMUYECKHUX MPOLECCOB Ha COCTOSHUE
OPUPOJHON MU COLMAIBHOW CpElbl, OTBETCTBEHHOCTh 3a COCTOSIHUE NPHUPOAHBIX PECYPCOB; YMEHHMS M HABBIKM PAa3yMHOIO
IPUPOIOIOJIH30BAHUS, HETEPIIUMOE OTHOILICHHUE K JECUCTBUSIM, MPUHOCAIIUM BpEa 3KOJIOTMH; MPUOOPETEHHE OMbITA 3KOJIOT0-
HaIIPaBJICHHOMW JEATEIIbHOCTH;

ACTETHUYECKOE OTHOIICHHE K MUPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHMYECKOTO TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOILLICHHIA.

JIMYHOCTHBIE pe3yJabTaThl B cepe OTHOUICHUH O0YyHAKIIUXCHA K CeMbe M POAMTESAM, B TOM 4YHCJIe MOArOTOBKAa K
ceMeMlHOM KN3HHU:

OTBETCTBEHHOE OTHOIIIEHUE K CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOT'O MPUHSATHUSA LIEHHOCTEN CEMENHOMN KU3HU;
MIOJIOKUTEIBHBI 00pa3 CeMbU, POAUTENHCTBA (OTIIOBCTBA W MATEPHHCTBA), MHTEPUOPHU3AIUSA TPAJIUIMOHHBIX CEMEHHBIX
LICHHOCTEH.

JInyHOCTHBIE pe3yabTaThl B cdepe OTHOIIEHHSI O0YYAWIIHXCA K TPyay, B cdepe CONMATbHO-IKOHOMHYECKHUX
OTHOLLICHUI:

yBa)K€HHUE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,

OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu Kak MyTh U CIIOCO0 peain3alii COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

TOTOBHOCTh OOYYAIOMIMXCSA K TPYAOBOU MPOGECCHOHAIBHON JAEATEIbHOCTH KaK K BO3MOXXHOCTH YYacTHSl B PEHICHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHATIBHBIX MTPOOJIEM;

MOTPEOHOCTh TPYIUTHCS, YBAXKEHUE K TPYAY W JIIOASM TPYyHAa, TPYIAOBBIM JOCTHKEHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPUYECKOE OTHOIIECHUE K PA3HBIM BUJIaM TPYIOBOU IEITEITLHOCTH;

TOTOBHOCTH K CaMOOOCITY>KUBAHHIO, BKIIFOUasi 00y4eHNE 1 BHITIOJHEHNE JOMAIITHUX O0S3aHHOCTEH.



JInuHocTHBIE pe3yabTaThl B chepe PU3UIECKOT0, MCUXOJTOTHIECKOT0, COIUAIBLHOIO U aKaJeMHUYeCKOro 0JIaronoJryqnst
00y4aroImnxcs:

— duzndeckoe, IMOIMOHATBHO-TICUXOJIOTMYECKOe, COIMaIbHOE OJIaronoyyue oOy4yaromuxcs B KM3HU 00pa3oBaTelbHOU
OpTraHM3allNH, OIYIIEHUE NeThbMHU O€30MaCHOCTH U TICHXOJIIOTUYECKOT0 KoMpopTa, HHPOPMAIIHOHHONH O€30MacHOCTH.

|.2. Ilnannpyemblie MeTanpeaMeTHble pe3yJbTaThl ocBoeHust OOII

MeranpenMeTHble pe3yJbTaTbl OCBOCHHMS OCHOBHOM 00pa3oBaTeNbHON NpOrpaMmbl MPEACTABICHBI TpeMsl TIpynnamu
YHUBEpPCAJbHBIX yueOHbIX nerictuit (Y'Y ]I).

1. PeryasiTuBHbIe YHHBepcaJIbHbIe YUueOHbIe 1elicTBUS

BhInyCKHUK HAyYHTCH:

CaMOCTOSITEIILHO OIPEACIATh LEH, 337]aBaTh NapaMeTPhbl U KPUTEPUHU, IO KOTOPHIM MOXKHO OIPEIEIUTh, UTO 1IeJIb JOCTUTHYTA;
OLICHMBATh BO3MOKHBIE TOCIEJCTBUSL JOCTUKEHUS TOCTABICHHOW IENM B JEATEIbHOCTH, COOCTBEHHOM >KM3HU M >KU3HU
OKPYXAaIOIUX JI0JIeH, OCHOBBIBASICh HA COOOPAKEHUSAX ITUKU U MOPAJIH;

CTaBUTbh U (POPMYJIUPOBATh COOCTBEHHBIE 33/1a4u B 00Pa30BaTEIbHON AEATEIBHOCTH U KU3HEHHBIX CUTYyaIlUsX;

OLIEHUBATh PECYpChl, B TOM UHUCIIE BPEMs U JApyrue HeMaTepuaabHble peCcypchbl, HEOOXOAUMBIE ISl TOCTHKEHUS 110 CTaBICHHON
LEJIH;

BBIOMpATh MyTh JOCTH)KEHUS II€JIM, IJIJAHUPOBaTh pEIIEHHWE [IOCTaBICHHBIX 3aJad, ONTUMU3UPYS MaTepualbHble U
HEMaTEpUAJIbHBIE 3aTPaThI;

OpPraHK30BbIBaTh 3P PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl TOCTUKEHHS IIOCTaBICHHOM 1IEeNH;

COIIOCTABJIATh NOJIyYEHHBIA PE3YIBTAT AEATEIBHOCTH C IIOCTABICHHOMN 3apaHee LEIbIO.

2. Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

BpInyCKHMK HAy4YHUTCH:

MCKAaTh M HAXOJUTh OOOOIICHHBIE CIIOCOOBI PEIIeHHs 3a]a4y, B TOM YHCIE, OCYIIECTBISATh Pa3BepHYTHIA MH(POPMAIIMOHHBIHN
MOUCK U CTaBUTh HAa €r0 OCHOBE HOBbIE (YueOHbIE U MMO3HABATEIbHBIE) 3a/1a4u;

KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATh WH(MOPMAITUIO C PAa3HBIX TO3UIMK, PACTO3HABATh U (PUKCUPOBATH MPOTHBOPEUUS
B MH()OPMAITMOHHBIX UCTOYHUKAX;



HCITOJIB30BaTh PA3JIMYHBIC MOJEIHHO-CXEMATHUECKUE CPEACTBA IS MPEACTABICHHS CYNIECTBCHHBIX CBSI3€H M OTHOIICHUM, a
Tak)Ke MMPOTUBOPEYHIA, BHISBIICHHBIX B HH(POPMAIIMOHHBIX HCTOYHUKAX;

HaXOJUTh W TPUBOJIUTH KPUTUUYECKHE ApPTYMEHTHI B OTHOIIEHWW NEWUCTBHA W CYXXIECHUU IPYroro; CIIOKOWHO W Pa3yMHO
OTHOCHUTKCS K KPUTHICCKUM 3aMEYaHHSIM B OTHOIIICHUH COOCTBEHHOTO CYXICHHS, PACCMATPUBATh X KaK PECypc COOCTBEHHOTO
pa3BHUTHSI;

BBIXOJIUTH 32 PAMKH YUCOHOTO TMpeIMeTa U OCYIIECTBIATh IeJICHAIIPABIICHHBIN MOMCK BO3MOYKHOCTEH ISl IIHPOKOTO MepeHoca
CPEACTB U CIIOCOOOB JICMCTBUS,

BBICTPANBaTh WHIWBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsl OIPAHUYCHUS CO CTOPOHBI JAPYTMX YYACTHUKOB U
pECYpCHBIC OTPaHHYCHUS;

MEHSTh U yJIePKUBATh PA3HBIC MMO3HMITMH B TTO3HABATEILHOM JACATCIBHOCTH.

3. KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

BpInyCKHUK HAyYHTCH:

OCYUIECTBIISITh JCJIOBYI0O KOMMYHMKAIIMI0O KaK CO CBEPCTHHMKAMM, TaK U CO B3pOCIBIMU (KaKk BHYTpH 0Opa3oBaTesIbHON
OpraHu3aldy, Tak W 3a ee MpeiesiamMH), MoA0UpaTh MapTHEPOB A JEJI0BOM KOMMYHHUKAIIMM HCXOHS M3 COOOpakKeHUM
PE3yIBTaTUBHOCTU B3aUMOJECHCTBHS, @ HE JIMYHBIX CUMIIATHIA;

IIPU OCYIIECTBICHUH TPYMIIOBON PabOThI OBITH KaK pyKOBOAMTENIEM, TaK U YWICHOM KOMAaHJIbI B Pa3HBIX POJISX (TeHepaTop uieH,
KPUTHUK, UCIIOJIHUTEINb, BBICTYAIOLIUNA, SKCIIEPT U T.1.);

KOOPJMHUPOBATH U BBHITIOIHATH padOTY B YCIOBHIX PEATbHOI0, BAPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;
Pa3BEpPHYTO, JIOTMMHO M TOYHO M3JlaraTb CBOIO TOUYKY 3pPEHHSI C HCHOJIb30BAHMEM Aa/IEKBATHBIX (YCTHBIX M MHCHbMEHHBIX)
SA3bIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(GIMKTOTCHHBIE CHUTYallUd W MPEAOoTBpaIlaTh KOH(IUKTHI 10 UX aKTUBHOHM (pa3bl, BHICTpaWBaTh JEIOBYIO U
o0pa3oBaTeIbHYI0 KOMMYHUKAIINIO, H30€Tasi IMYHOCTHBIX OIEHOYHBIX CYKICHUU.

|.3. Il.1annpyemble npeMeTHbIE Pe3yJIbTATHI.

Ha ypoBue cpennero o6miero oopazosanus B coorBeTcTBUU ¢ PI'OC COO, mOMUMO TPaAUIIMOHHBIX IBYX TPYIIN PE3yIbTaTOB
«BBITyCKHUK HaydUTCs» U «BBIMTyCKHUK MOJYYUT BO3MOKHOCTh HAYUYUTHC», UYTO paHee aenanock B cTpykrype [TIOOII
HAYaJIbHOTO U OCHOBHOT'O OOIIET0 00pa30BaHus, MOSBISIOTCA €IIe ABE TPYMIBI PE3YIbTATOB: PE3yIbTaThl 0a30BOTO U
YIIIyOJI€HHOTO YPOBHEM.



Jloruka npeacTaBieHHs pe3yJIbTaTOB YEThIPEX BUJOB: «BBIMYCKHUK Hay4uUTCsl — 0a30BBIA YPOBEHDbY, « BBIMYCKHUK MOIYYUT
BO3MOXHOCTbh HAYYUTHCS — 0a30BBI YPOBEHDbY, « BBIMYCKHUK HAy4YUTCS — YIITyOJEHHBIN YPOBEHBY, « BBITYCKHUK MOTYYUT
BO3MOXHOCTbh HAYYUThCS — YIITYOJIEHHBIA YPOBEHB» — ONPEAEISIETCS CIEAYIONIE METO0IOTHEH.

Kak u B 0ocHOBHOM 00111eM 00pa30BaHKM, TPYIIA PE3YIbTATOB «BBITYCKHUK HAYYUTCS» MPECTABIISIET COOON Pe3ybTaThl,
JOCTUKEHUE KOTOPBIX 00€CIIeUNBAECTCS YUUTEIEM B OTHOIIEHUH BCEX 00yYarOMmMXCs, BHIOPABIINX JaHHBIA YPOBEHb OOYUEHHUS.
['pynna pe3ynbTaToB « BRIMTYCKHUK MOJIYYUT BO3MOKHOCTh HAYUYUTHCS» 00E€CIIEUNBAETCS YUUTENEM B OTHOILIEHUH YaCTH
HanOoJiee MOTUBUPOBAHHBIX U CLIOCOOHBIX 00YYarOMIMXCA, BHIOPABIINX JaHHBIA ypoBeHb 00yueHus. [Ipu koHTpose kayecTBa
oOpa3oBaHus rpyIa 3a/laHuii, OPUEHTUPOBAHHBIX HA OIIEHKY JOCTUXEHUS TUIAHUPYEMBIX PE3YJIbTATOB U3 OJ10Ka «BBIMYCKHUK
MOJYYUT BO3MOXKHOCTh HAYUYUTHCSA», MOKET BKJIFOUYATHCS B MaTepHalibl 0J10Ka «BBIMYCKHUK HAYYUTCS». DTO MO3BOJIUT
PEI0CTaBUTh BOBMOXXHOCTh 00YUYaIOIUMCS IPOJEMOHCTPUPOBATH OBJIAJIEHUE KaYECTBEHHO MHBIM YPOBHEM JOCTHXKEHUN U
BBISIBJISITH JMHAMUKY POCTA YMCIEHHOCTH HAauOOoJee MOAr0OTOBIECHHBIX 00YyYatOIXCs.

[TpuHIIMNIHATBHBIM OTJIMYHUEM PE3YJIHTATOB 0a30BOT0 YPOBHS OT PE3yJIbTaTOB YTIyOJIEHHOTO YPOBHS SBIISETCS UX LieJeBas
HAIPaBJICHHOCTh. Pe3yapTaThl 0230BOr0 ypOBHS OPUEHTUPOBAHBI HA 00IIYI0 (DYHKIIMOHATIBHYIO TPAMOTHOCTD, MOJTyYeHUE
KOMIIETEHTHOCTEH JIJ1s1 TOBCETHEBHOM JKU3HU M OOIIETO pa3BUTHUs. DTa IpyIa pe3yJbTaToB MpernoiaraeT:

— MOHUMAaHHE MPEMETA, KIYEBBIX BOIIPOCOB U OCHOBHBIX COCTABIISIONINX JIEMEHTOB U3y4YaeMOi peIMETHON 00JacTH, UYTO
o0ecreuynBaeTcsl He 3a CUeT 3ay4YHBaHUS ONpeeICHUI 1 MPaBUJl, a TOCPEICTBOM MOJIEIUPOBAHUS U MMOCTAHOBKU MPOOJIEMHBIX
BOMPOCOB KYJIBTYPBI, XapaKTEPHBIX IJIs1 JAHHOU MpeaMEeTHOM 001acTu;

— YMEHHUE peniaTh OCHOBHBIE IPAKTUYECKHUE 3aa4H, XapaKTEPHbIE JIJIS1 UCIIOJIb30BAHUS METOJOB U MHCTPYMEHTApHs JaHHON
peIMETHOMN 00JacTH;

— OCO3HAHHME PAaMOK M3y4aeMoOU MpeMEeTHON 001acTH, OTPaHUYEHHOCTH METO/I0B U HHCTPYMEHTOB, TUIIMYHBIX CBSI3EH C
HEKOTOPBIMU JAPYTHUMH 00JIaCTSIMU 3HAHUA.

— HaJIM4HUE TPEJACTaBICHUN O JaHHOM IIPeAMETHOM 00J1aCTH KaK 1EeJIOCTHON TeopuH (COBOKYITHOCTH TEOPHii), 00 OCHOBHBIX
CBSI3SIX C MHBIMU CMEXHBIMH 00JIACTSIMH 3HAHUH.

B coorBercTBUHM ¢ npuHATOH KoHuenuueil pa3BuTus MaTeMaTu4eckoro oopazosanus B Poccuiickoii @enepanun,
MaTeMaTH4ecKoe 00pa3oBaHue peuniaer, B YaCTHOCTH, CJeayIolue KIKYeBble 3a1a4u:

— «TPEIOCTABIATH KaXA0My 00ydaroleMycss BO3MOKHOCTb JOCTH)KEHUSI YPOBHSI MaTeMaTUYECKUX 3HAHUM, HEOOXOIUMOTO
JUTSL JabHEHIIEH yCIIeNTHOM KU3HHA B OOIIIECTBEY,



— «obecneynBaTh HEOOXOMMMOE CTpaHE YHCIO BBITYCKHHKOB, MaTeMaTHYEeCKas IMOATOTOBKA KOTOPHIX JOCTATOYHA JIJIS
MPOJIOJDKEHUST O0pa30BaHUS B PA3NMYHBIX HANPABJICHHUSIX W IS TMPAKTHUYECKOW JCSITCIBHOCTH, BKIIIOYAsl MPETOJaBaHUC
MaTeMaTHKH, MATEMAaTHYECKHE UCCIICIOBAHNUSA, paboTy B chepe MHPOPMAIIMOHHBIX TEXHOJIOTUN U JP.»;

— «B OCHOBHOM O00IlleM U CpeaHeM o0ImieM o0pa30BaHUU HEOOXOAMMO MPEayCMOTPETh MOATOTOBKY OOYYaIOIIMXCS B
COOTBETCTBHH C UX 3alPOCAMH K YPOBHIO IMOJTOTOBKH B Chepe MAaTEMaTHUECKOTO 00Pa30BaHU.

COOTBETCTBEHHO, BBIJICIISIOTCS TPU HANPABJICHHS TPEOOBAHUH K Pe3yJIbTaTaM MaTEeMaTHUYECKOT0 00pa30BaHUS:

1) MPaKTUKO-OPUEHTUPOBAHHOE MaTeMaTHUeCKOe 00pa3oBaHue (MaTeMaTUKa JJIsl )KU3HU);
2) MaTeMaTHKa JIJIsl UCTIOJIb30BaHus B podeccuu;
3) TBOPUYECKOE HaIpaBJICHHE, Ha KOTOPOE HaIleJIeHbl T€ O0yyarolluecs, KOTOpble MIaHUPYIOT 3aHUMAaThCsl TBOPUYECKON U

UCCIIEI0BATEILCKOM paboToM B 00J1acTU MaTeMaTUKH, (PU3UKH, IKOHOMUKH U IPYTUX 00JIaCTX.

OTH HanpaBJICHUS PEeATU3yIOTCs B IBYX OJIOKax TpeOOBaHUM K pe3yibTaTaM MaTeMaTHYECKOro 00pa3oBaHus.

Ha 6a3oBoM ypoBHe:

— Brimycknuk Hayumntes B 10-11-m kmaccax: A UCTIOJIb30BaHUS B MTOBCEIHEBHOM KU3HU U 00ECIIEYEHUs BO3MOXKHOCTHU
YCIEITHOTO MPOJIOIKEHUS 00pa30BaHUs M0 CIICIIMAIIBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAHBIM UCIIOIh30BAHUEM MATEMATUKH.

— BrimyckHUK MOJYYHT BO3MOXKHOCTH HayuumThess B 10-11-m kmaccax: juisi pa3BUTHUSI MBINLJICHUS, WCIOJIB30BAHUS B
MOBCEJIHEBHOM KU3HU U OOECIEYEeHHs] BO3MOXKHOCTH YCIIEUIHOTO MPOAOKEHHS O00pa3oBaHUs MO CIHEHNUATbHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCIIOJIb30BAHUEM MaTeMaTHKH.

B cootBercTBUU ¢ DenepanbHbiM 3ak0HOM «O0 oOpazoBanuu B POy (ct. 12 . 7) opranuzaiiuu, oCyIiecTBISIONINE
o0pa3oBaTeIbHYIO ACSTEIBHOCTD, PEATU3YIOT 3TH TPEOOBaHMS B 00pa30BaTEILHOM MPOLIECCE C YUYETOM HACTOSIIECH MpUMepHO
OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl KaK Ha OCHOBE YU4€OHO-METOAMUYECKUX KOMIUIEKTOB COOTBETCTBYIOIIETO YPOBHS,
Bxosmux B denepanbHplii epeueHb MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit deneparnuu, Tak U ¢ BO3SMOKHBIM
UCITOJIb30BAaHUEM HMHBIX ICTOYHMKOB yueOHOM nHpopMaluu (yaeOHO-METOIMUECKHEe TOCOOus, 00pa3oBaTeIbHbIC TOPTAIIBI U
CalThI U JAp.)

Ieau ocBoeHUs MPOrpaMMbl 6230BOr0 YPOBHS — o0ecriedeHNEe BO3MOKHOCTH MUCIIOIb30BAHUS MATEMATHUECKUX 3HAHUH U
YMEHUH B TOBCEAHEBHOM JKU3HU ¥ BO3MOXKHOCTH YCTEIIHOTO MPOIOJKEHUSI 00pa30BaHus MO CICIIHAIbHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAIHBIM KCIIOJb30BaHMEeM MaTeMaTuku. [IporpaMMa mo matemMaruke Ha 0a30BOM yPOBHE NpeHA3HAYEHA JIA
00y4yaromuxcs cpeHel MKOJbl, HE UCTIBITHIBABIINX CEPbE3HBIX 3aTPYIHEHUI HA MPEbIAYIIEM YPOBHE O0yUEHHUS.



OO6yuaronuecs, OCylIeCTBIAOMKE 00yueHrue Ha 6a30BOM ypOBHE, TOKHBI OCBOUTH OOIIME€ MATEMAaTUUECKUE YMEHUS,
HEO0OXOMMBIC TSI )KU3HU B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHHM IMOTY4YalOT BOBMOXKHOCTh U3yUHUTh MPEAMET TIy0XKe, C
TeM, YTOOBI B TaTbHEHIIIEM TIPU HEOOXOAMMOCTH U3y4aTh MAaTEMATUKY IS MPOGECCHOHATBHOTO MTPUMEHEHHUS.

[Tpu u3ydeHnn MaTeMaTHKH OOJIBIIIOE BHUMAHHUE YSISIETCS Pa3BUTHIO KOMMYHHUKATUBHBIX YMEHUH ((OPMYIMpPOBATH,
apryMEHTHPOBATh U KPUTHUKOBAThH), OPMUPOBAHHIO OCHOB JIOTUYECKOTO MBIIIJICHUS B YaCTH TPOBEPKH HCTUHHOCTH U
JIO’)KHOCTH YTBEPIKIACHUH, TOCTPOCHUS PUMEPOB M KOHTPIIPUMEPOB, IIETIOUEK YTBEPKACHHUH, POPMYIUPOBKH OTPUIIAHUM, a
Tak)Ke HEOOXOIMMBIX M IOCTATOYHBIX YCJIOBHHA. B 3aBUCHMOCTH OT ypOBHS IIPOTPaMMBbI OOJIBIIIE UJIM MCHBIIIC BHUMAHUS
yACIACTCS YMEHUIO0 paboTaTh MO aJlTOPUTMY, METOJIaM ITOMCKA aJrOpPUTMa M ONPEACIICHUIO TPAHMI] IPUMEH UMOCTH
anroputMoB. TpeboBanus, copMyMpoBaHHBIC B pasneie «I eoMeTpus», B OOJBIICH CTEIIEHH OTHOCATCS K Pa3BUTHIO
POCTPAHCTBEHHBIX MPEACTABICHUIA U IPaPUICCKUX METOJOB, UeM K (JOpPMAaTLHOMY OMUCAHUIO CTEPEOMETPUUYCCKHX (DaKTOB.

MartemaTuka: a.nreﬁpa H HAYAJJa MATEMATHIECCKOI'0 aHAJ/In3a, rTeOMETPHUA

ba3oBblil ypoBeHb
«IIpob6eMHO-(PYHKIMOHA/IbHBIE Pe3yJIbTAThD)

Pasznen |. BoinyCKHUK HAy4YuTCS I11. BoInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS

Hean J1J1s1 MCTIONTb30BaHUS B TOBCETHEBHOM JKU3HU M O0eCTIeUeHUs | /[ pazeumus MuludieHUs:, UCTOIb308AHUS 8 NOBCEOHEBHOU

OCBOEHMS BO3MOKHOCTH YCIEIITHOTO TIPOIOJKEHHUSI 00pa30BaHHS 10 JHCUZHU

npeamera CTEIUANTBHOCTSM, HE CBS3aHHBIM C ITPHKJIATHBIM u obecneuerusi B03MONCHOCIU YCNEUHO20 NPOOOINCEHUS
WCTIOJIh30BAHNEM MAaTEMATUKH 006pa308aHUsl NO CREYUATLHOCMAM, HE CEA3AHHbIM C

npumaanbm UCNOJIb306AHUEM MAMEMAMUKU

TpeboBanusi K pe3yjbTaram

dnemenmor | OnepupoBath Ha 6a30B0M ypoBHe! - Onepuposamvp? NOHAMUAMIU: KOHEYHOE

meopuu MOHATUSAMHU: KOHEYHOE MHOXKECTBO, DIIEMEHT MHOHCECMBO, DNIEMEHM MHOICECMEA, NOOMHONCECMEO,
MHOIICecme

" MHOYKECTBA, II0JMHOKECTBO, IIEPECEUCHHE U nepeceuenue u 00bEOUHCHUE MHONCECME, YUCTOBbLE

Mmamemamuu O6"beI[I/IHeHI/Ie MHOXXCCTB, YN CJIOBBIC MHOKCCTBA Ha MHOIHCECmMEedA HA KOOpaMHClI’I’ZHOM npAamou, ompe3ok,

1 3nech m nanee: pacnozHaBaTh KOHKPETHBIE TIPMMEPBI OONIMX MOHSTHIA T10 XapaKTEPHBIM MPU3HAKAM, BBHITIOIHSATH JISHCTBASA B COOTBETCTBUM C OTIPEIEIEHUEM M IPOCTEHIIMMHU
CBOWCTBaMH MOHATHH, KOHKPETU3NPOBATH TPUMEPAMH OOIIE TIOHSTHSI.
2 351ech W Jasiee; 3HATH ONpeIeIEHHE IOHATHS, YMETh MOSCHATH €T0 CMBICHI, YMETh HCTIONB30BATh TIOHATHE H €70 CBOIMCTBA TIPH MPOBEICHNN PACCYKICHUH, PENIEHAN 3a1a4.
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ecKoit

KOOPAMHATHOM IIPSAMOM, OTPE30K, UHTEPBAI;

uHmMep8a, NOAYUHMEPSAl, NPOMENHCYMOK C 8bIKOIOMOU

f1ocuKu — OIEPUPOBATH Ha 0A30BOM YPOBHE MOHATUAMU: | MOUKOU, 2paguueckoe npedcmaesienue MHO*CeCme Ha
YTBEPIKICHHUE, OTPUIIAHUE YTBEPIKACHUS, UCTHHHBIE | KOOPOUHAMHOTU NIOCKOCHU,
Y JIOXKHBIC YTBEPKICHHUS, TPUYHNHA, CJICACTBHE, - onepupo8amv NOHAMUAMU. YMBEPIHCOEHUE,
YJaCTHBIN CiTy4yail oOIIero yTBEpKICHNUS, ompuyanue ymeepicoeHus, UCHUHHbIE U JIOHCHbLE
KOHTPIIpUMED; YmeepocoeHUs, NpuduHa, cleocmeue, YacmHublli ciyyail
— HaXOIUTh IIEPECEUEHUE U O0bEIUHEHHE ABYX | 00Uje20 YmeepicoeHUs, KOHMmpnpumep;,
MHOJKECTB, MPEACTABICHHBIX TpaduuecKku Ha - npogepams NPUHAOTIEHCHOCMb INleMeHmd
YHUCIIOBOM TIPSIMOW; MHOXMCECMBY;
— CTPOUTH Ha YUCIIOBOU MPSIMON TMTOJIMHOXKECTBO | — Haxooums nepeceueHue u 006veouHeHue
YHCIIOBOT'O MHOKECTBA, 3aJJaHHOE IPOCTEHIINMHU MHOXMCECM8, 8 MOM YUCe NPeOCmAaBIeHHbIX
YCIIOBUSIMH; epaguuecKu Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU
- pacrno3HaBaTh JOKHBIC YTBEPIKICHUS, HIOCKOCMU,
OIIMOKH B PacCyKJICHHUSX, B TOM YHCJIE C — npo8oouUmMs 00KA3amenbhble paccyHcOeHus O
UCIIOJIb30BaHUEM KOHTPIIPHUMEPOB. 000CHOBANHUSL UCIMUHHOCMU YMBEPHCOCHUU.
B nosceonesnoti scusnu u npu uzyyeruu oOpyeux npeomemos. | B nosceonesHoll scusnu u npu uzyyeHuu Opyeux npeomemos.
- UCIIOJIb30BaTh YHCIOBbIE MHOXKECTBA Ha — UCNONIb308AMb YUCTIO8blE MHONHCECMEA HA
KOOPAWHATHOM MIPSIMOM J1JIsl OITMCAHUS PEaIbHBIX KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOTU
TIPOIIECCOB U SIBJICHUA; NIOCKOCMU OJ1s1 ONUCAHUS PEaNbHbIX NPOYECCo8 U
— IPOBOAUTH JIOTHUECKHE PACCYKICHUS B AGNEHUlU;
CUTYaIIUSIX MTOBCEIHEBHOM KU3HU — npo8oOUMb O0OKA3aMeNbHble PACCYIHCOCHUS 8
cuUmyayusix N08CeOHe8HOl JHCUHU, NPU pelleHUU 3a0ay
U3 Opy2ux npeomemos
YQucna u — OmnepupoBath Ha 6a30BOM YPOBHE - C80000HO Onepuposams NOHAMUAMU. Yeloe
BbIPAIHCEHUA

MOHSITHSIMU: TIEJI0€ YHCIIO, IEIMMOCTh YHCEl,
OOBIKHOBEHHAsS IPO0b, AECATUIHAS TPOOb,
paIMoHAIEHOE YHCII0, MPUOIMKEHHOE 3HAUCHUE

YUCTO0, OeIUMOCb YUCeTd, 0ObIKHOBEHHASL OPOOb,
decsamuunasi Opodwb, payUOHAIbHOE YUCO,
NPUOIUNCEHHOE 3HAUEHUe YUCAA, YaCcmb, 00JI,
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4HCIia, YacTh, 10JIA, OTHOIICHHE, IPOIICHT,
MOBBIIIICHUE U IOHKEHUE Ha 3a/IaHHOE YHUCIIO
MPOLIEHTOB, MaclITao;

- onepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMMU:

Jaorapu@m 4uciia, TPUrOHOMETpUYECKast
OKpPY’KHOCTb, IpaJlyCHasi Me€pa yrIJia, BeJINYWHA YIJa,
3aJJaHHOI'0 TOYKON Ha TPUTOHOMETPUYECKON
OKPY’KHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YTJIOB, UMEIOLIUX MPOU3BOJIBHYIO BEINUHHY;

— BBITMOJHATH apu(pMeTHYECKUe JEHCTBUS C
LEJBIMUA U PAIlMOHATILHBIMU YUCJIAMH,

— BBITIOJHSTH HECJIOXKHbIE MPeoOpa3oBaHMs
YHUCJIOBBIX BBIPAXKEHU, COAEPKAIINX CTEIEHU
qucell, J100 KOPHU U3 YKCell, TM00 Jorapu@msl
YHUCen;

- CpaBHUBATh PAllMOHAIBHBIE YUCIIA MEXKIY
co0Ooii;

- OLICHUBATh M CPABHUBATH C PALIMOHAIBHBIMU
YUCJIaMU 3HAYEHUs LEIBbIX CTENIEHEN YKcesl, KOPHEN
HATYpaJIbHOU CTENEHU U3 YnCel, IoTapudmMoB
Yyuces B MPOCTBIX CIyYasx;

- n300pakaTh TOYKAMHU Ha YHCIIOBOM TIPSAMOU
LEJIbIE U PALlMOHAJIBHBIE YNCIIA;

- M300paXkaTh TOYKAMH HA YUCIOBOU MPSMOM
L[EJIbIE CTETIEHU YMCEII, KOPDHU HATypajIbHOU
CTETICHHU M3 YHCEJl, JOTapu(Mbl YUCET B TPOCTHIX
CIIy4asix;

— BBINIOJIHSITh HECIIOXKHBIE MpeoOpa3oBaHus

OmHOUEeHUe, NPOYEHM, NO8bluleHUe U NOHUICEHUE HA
3a0anHOe YUCTIO NPOYEHMO8, MACUMAD,

— npUBOOUMb NPUMEPDL YUCEN C 3A0AHHBIMU
ceoticmeamu 0eaUMoCmi,

— onepuposamv NOHAMUAMU: 102apugdm yuca,
MPUSOHOMEMPULECKASL OKPYICHOCb, PAOUAHHASL U
epadycHas mepa yaid, 8eIUtUuna yead, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCTU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOU3BOTILHYIO GEUYUHY, YUCIA € U T,

— 8bINOIHAMb apugmemuyeckue Oeucmaus,
couemas yCmHvle U NUCbMEHHble NPUemMbl, NPUMEHsIs
npu HeoOX00UMOCMU BbIYUCIUMETbHBLE YCMPOUCMEA,
- HAxXo0umv 3HAYeHUsl KOPHs HAMYPATbHOU
cmenenu, cmenenu ¢ payuoHAIbHbIM NOKA3ameem,
Jl02apugpma, ucnov3ys npu HeoodxoouMocmu
BLIUUCTUMENbHBIE YCMPOUCBA,

- NOIL308AMbCS OYEHKOU U NPUKUOKOU NpU
NPAKMU4ecKux pacuemax,

- nPo8OOUMb NO U3BECTNHBIM (POPMYAAM U
npasulam npeoopazosanuusi OyK8eHHbIX 8blpANCEeHULL,
BKIIOUAIOWUX CIENeHU, KOPHU, J102apu@dmbl u
mpueoHoMempuieckue QyuKkyuu,

- HAX00UmMv 3HAYEHUSl YUCTIOBBIX U OYKEECHHBIX
BbIPAICEHUL, OCYWECBISis HeODX0OUMbLE
NOOCMAHOBKU U NPe0OPA308AHUSL,

— U3006pasicams cxemamuyecku y2oJ, 6eIuduHa
KOMOPO20 8bIPANCEHA 8 2pA0ycax uiu paouanax,

12



LEJBIX U IPOOHO-palMOHATBHBIX OYKBEHHBIX
BBIPAKCHUM;

- BBIPAYKaTh B MIPOCTEUILINX CIIyYasiX U3
PaBEHCTBA OAHY MEPEMEHHYIO Yepe3 IPyrue;

- BBIUUCIISITH B IPOCTHIX CIydasX 3HAUYCHUS
YHUCJIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIECTBIISISA
HE0OXO0IUMBbIE TTOJICTAHOBKH U NMPeoOpa3oBaHus;
- U300paXkaTh CXeMaTUUYECKH YTroJl, BEJIMYUHA
KOTOPOT'O BhIpa)K€Ha B rpajiycax;

- OLICHMBATh 3HAKH CUHYCAa, KOCUHYCA,
TaHT€HCA, KOTAHI€HCA KOHKPETHBIX yTJIOB.

B nogceonesHOll dHcu3HU U NpU U3YYeHUU OpPy2ux yY4yeOHbIX
npeomemos:

- BBITIOJIHSITh BBIYUCIICHUS MPU PEIICHUM 33724
NPaKTUYECKOT0 XapaKTepa,;

- BBINIOJIHSITh TPAKTHYECKNE PACUETHI C
UCIIOJIb30BaHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX
MaTepuajIoB U BEIYUCIUTENBHBIX YCTPOUCTB;

- COOTHOCHUTDH peajibHbIE BEJINYUHBI,
XapaKTePUCTUKH OOBEKTOB OKPY’KAIOIIETO MUPA C
UX KOHKPETHBIMH YMCIIOBBIMU 3HAUEHUSIMU;

- UCII0JIb30BATh METO/bI OKPYTJICHMUS,
IpUOTVKEHUS ¥ IPUKUIKA TIPH PEIICHUN
IPAKTUYECKUX 3a]1a4 NOBCEIHEBHOM KU3HU

— UCNONIL3068AMb NPU peuleHUU 3a0a4 mabauyHvle
3HAYeHUs MPUCOHOMEMPUUECKUX DYHKYULL Y208,

— BbINOIHAMb NEPEeBOO BENUUUHBL Yeld U3
PAOUAHHOT MePbl 8 2PAOYCHYIO U 0OPAMHO.

B nosceonesnoti sorcusnu u npu uzyyeHuu opyeux y4eonvix
npeomemos:

- 8bINOJIHAMYb OCUCMBUSL C YUCTIO8bIMU OAHHBIMU
npu pewieHul 3a0a4 npaKkmuiecKko2o xapaxkmepa u
3a0ay u3 pazudHeIX obracmei 3HAHUU, UCNONb3YSL NPU
HeobXo0UMOCmu CnpagoyHvle Mamepuaisbl u
BLIYUCTIUMENbHBIE YCMPOUCEA,

- OYeHU8amnv, CPAGHUEAMb U UCNOIb30EAMb NPU
peuleHuU nPaKkmudecKux 3a0ayd Yuciovle 3Ha4eHusl
DEeabHbIX GEIUYUH, KOHKPEMHbLE YUCTIO08ble
Xapakxmepucmuku 00beKmo8 OKpyicaoue2o Mupa

Ypasnuenusn
u
Hepasencme
a

- PemaTe nuHeliHbIe ypaBHEHUS U
HEPABEHCTBA, KBAPATHHIC YPABHEHUSI;

— pemath JorapumMuieckre ypaBHEeHUsI BUAa

— Pewams payuonanvuvle, noxazsamenvhovie u
Jloeapugpmureckue ypasHeHus U HepaseHcmaa,
npocmetiuiue uppayuoHailbHole u
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log a (bXx + €) = d u mpocTeiime HepaBeHCTBA BUIA
log ax <d;

- pemaTh MoKasaTeabHbIC YPaBHEHUS, BUIA
a™*°=d (rme d MOXHO IIPENCTABUTE B BUJIE
CTENIEHU C OCHOBAaHUEM a) U MPOCTEHIINE
HepaBeHcTBa Bua @< d  (rme d MokHO
IpPEACTABUTH B BUJE CTCIICHN C OCHOBAHUEM a);.

- IPUBOIUTH HECKOJIBKO IIPUMEPOB KOPHEMH
IPOCTEHINEro TPUTOHOMETPHUIECKOTO YPaBHEHHS
BUJa: sinX=4a, CoOSX=a, tgx=a,ctgx=a, ruea
— TabJIMYHOE 3HAYEHHE COOTBETCTBYFOIICH
TPUTOHOMETPUYECKON (YHKIIUH.

B nosceonesHoul scuznu u npu uzyyeHuu opyux npeomemos:

- COCTaBJISITh U PelIaTh YPaBHEHUSI U CUCTEMBI
YpaBHEHH MPHU PEIIEHUH HECTIOKHBIX
IPAKTUYECKUX 3a7a4

mpu2oHoMempuieckue ypaeHeHus, HepaseHcmed U ux
cucmemvl;

— UCNONIL3068AMb MEeMOObL peUleHUsl YPAGHEHULL:
npusedeHue K Uy «npouszsedenue pasHo Ky » uil
«HacCmMHOe PABHO HYTI0Y, 3AMEHA NePEeMEeHHbIX,

— UCNONIL3068AMb MEMOO UHMEPBANO08 OISl peuleHUsl
HepageHcme;

— UCNONB308aAMb 2papuyecKuti Mmemoo O0Jis
APUOTUNHCEHHO2O peUuleHUsl YDAGHEHULL U HEPABEHCME,
— u3006padicamsd Ha MPUSOHOMEMPUYECKOU
OKPYIACHOCTU MHOINCECMBO PeUeHULl NPOCMEeUuUxX
MPUSOHOMEMPULECKUX YPAGHEHUU U HePABEHCME,

- 8bINOIHAMb OMOOP KOPHell YPAGHEeHUU UIU
peuleHuli HepaseHCcms 8 COOMEEeMCmaUn ¢
OONOTHUMENLHBIMU YCAOBUAMU U OCPAHUYEHUSIMU.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux y4eonvix
npeomemos:

— COCMABIsIMb U peulams ypasHeHUs,, CUCHeMbl
VpasHeHull U HepaseHCcmea npu peuleHuu 3a0ay Opyeux
VUEOHbIX NPeoOMemos,

— UCNONb3068aMb YPABHEHUS U HePABeHCMEa Ol
NOCMPOEHUsL U UCCTIe008AHUSL NPOCMEUUUX
MaAmMemMamudeckux mooeell pealbHblX CUnyayull uiu
NPUKIIAOHBIX 3A0aY;

— yMemb UHMEPNPemupo8ams NOJY4eHHbIL Npu
peuieHuU ypagHe s, HepaseHCcmaea Uil CUCHembl
pes3yibmam, OYeHU8amb e20 npasoonooodue 8
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KOHMeKCme 3a0aHHOU PeaibHOU CUmyayuu uiu
NPUKIAOHOU 3a0ayu

Dyukyuu

- OnepupoBaTh Ha 6a30BOM YpOBHE
MOHSITHSIMU: 3aBUCUMOCTh BEJIMUWH, (DYHKIIHS,
apryMeHT U 3Ha4eHHe PyHKIUH, 001acTh
OTIpEJICIICHHS] 1 MHOYKECTBO 3HAYCHUH ()yHKIINH,
rpaduk 3aBUCUMOCTHU, IpauK QyHKIHUH, HYJIH
(GYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHKE Ha YUCIIOBOM MPOMEKYTKE, YObIBAHUE
Ha YUCJIOBOM MPOMEKYTKE, HAUOOJIbIIIECE U
HauMEHBIIIee 3HaYCHUE QYHKIIUN HA YHCIIOBOM
IPOMEXKYTKE, IEpHOuYecKas (QYHKIIHSI, IIEPUOT,
- OTIEpUPOBATH HA OA30BOM YPOBHE MTOHATUSIMHU:
npsiMasi 1 oOpaTHas MPOMOPIIMOHATIBHOCTh
JTUHEHas1, KBaJpaTUiHas, JorapupmMudeckas u
nokasareiabHas (PyHKIIMH, TPUTOHOMETPUYECKUE
byHKIMY;

- pacno3HaBaTh rpa@uKy AMEMEHTaPHbBIX
byHKIHI: TpssMOl U 0O6paTHOU
MPOIOPUHOHAIIBHOCTH, JIUHEMHOW, KBAJIPATUYHOM,
jorapu(MUYECKON 1 MoKa3aTeabHON (DYHKITUH,
TPUTOHOMETPUUYECKUX (yHKIIHH;

- COOTHOCHTbH rpaduKu dJIEMEHTAPHBIX
byHKIUA: TpsIMON 1 0OpaTHOU
MPOMOPUHOHAIIBHOCTH, JIMHEMHOW, KBaJPaTUYHOM,
Jorapu(pMUYECKOi 1 MOKa3aTeIbHON (PYHKITUH,
TPUTOHOMETPUUYECKHUX QDYHKIHMI C POopMyTamH,
KOTOPBIMHU OHHM 33JaHbI;

— Onepupogamv NOHAMUAMU: 3ABUCUMOCTb
8enUdUH, PYHKYUS, apeyMeHm U 3HaueHue QyHKYuu,
obracme onpeoenenusi U MHOHCeCm80 3HAYeHULL
@dynkyuu, epaghux 3asucumocmu, epapux GyHKyuu,
HYIU QYHKYUU, NPOMENHCYMKU 3HAKONOCMOSAHCMEA,
803pacmanue Ha YUci080M NPOMeNCYmKe, Yovleanue
HA YUCT080M NPOMENCYMKe, Hauboavuiee u
HaumeHbvuee 3HaueHue QYHKYUU Ha YUcio8om
npomedcymie, nepuooudeckas yHKyus, nepuoo,
yemuas u Heuemuas QyHKYuu,

— onepuposamv NOHAMUAMU: NPAMAs U 0OpamHas
NPONOPYUOHAILHOCMb, TUHEUHAS, K8AOPAMUYHAs,
Jloeapugpmuieckas u noKkazamenvHas QyHKYuu,
mpueoHomempuiecKue QyHKyuu;

- onpe()eﬂﬂmb 3Ha4YeHue (byHKl/ﬂ/lu no 3HA4YeHUro
apzymerma npu pasjiudHoblx cnocobax 3aoarnus d)yHKI/;I/H/l,'

— cmpoums 2pagpuKu U3y4YeHHbIX HYHKYULL,

— ONnUCHIBAMb NO 2PAPUKY U 8 NPOCMELIUUUX
cayuasx no gpopmyne nosederue u ceolcmaa GyHKyull,
Haxooums no 2paguxy Gyuxyuu Hauborvuiue u
HauMeHblue 3HAYeHUs;

— CMpoums 3cKu3 epaguxa hyukyuu,
V0081emeopsoujell NpuseodeHHoMy Habopy YCi08ull
(npomedxcymku 803pacmanus/yovieanus, 3Havenue
DyHKYUU 8 3a0AHHOU MOUKe, MOUKU IKCIMPEMYMO8,
AcumMnmomsl, Hyau QyHKyuu u m.o.);
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- HaXOJUTh MO rpaduKy NpUOIUKEHHO
3HaueHUs (PYHKIMH B 33JJaHHBIX TOYKAX;

- OINpeNENATh N0 IrpaduKy CBOMCTBA (PyHKLIIHUH
(HyJH, MPOMEXYTKH 3HAKOMIOCTOSHCTBA,
IPOMEXKYTKH MOHOTOHHOCTH, HAUOOJIBIINE U
HaUMEHBIINE 3HAYEHUS U T.I1.);

- CTPOUTH ACKU3 rpaduka GyHKIHUH,
yIOBJIETBOPSIIOIICH MpUBEICHHOMY HAOOPY YCIOBHI
(TpOMEXyTKH Bo3pacTaHusi / yObIBaHHS, 3HAYCHUE
(YHKIMU B 3aJIaHHON TOYKE, TOUKU IKCTPEMYMOB U

T.11.).

B nosceomnesnoti scusnu u npu uzyyeHuu Opyeux npeomemos.
— OTpeNeNATh Mo rpadukaM CBOMCTBA
pEeaNIbHBIX MPOIIECCOB U 3aBUCUMOCTEN
(HanOoJbIlIME U HAUMEHBIIINE 3HAUCHUS,
IIPOMEKYTKH BO3pAcCTaHUs U yObIBaHUA,
IPOMEXKYTKH 3HAKOMIOCTOSHCTBA U T.11.);

- MHTEPIPETUPOBATH CBOKMCTBA B KOHTEKCTE
KOHKPETHOW MPAKTUYECKOW CUTYAIUH

— peuiams YpasHeHus, npocmetiuiue Cucmembl
VPAagHeHUll, UCNOIb3YSL COUCMBA (DYHKYUL U UX
epaghuxos.

B nosceonesnoti sorcuznu u npu uzyyeruu opyeux y4eonvix
npeomemos:

— onpeodensims no 2pagpuram u UCnoaIb308amyv OJis
peutenus NPUKIAOHbIX 34044 CE0UCTEA PealbHbIX
npoyeccos u 3asucumocmeti (Hauborvuue u
HauMeHblulue 3Ha4eHUsl, NPOMEINCYMKU 803PACAHUSA U
VObI8aHUSL (DYHKYUU, NPOMENCYMKU
3HAKONOCMOSHCMEA, ACUMNINOMbL, NEPUOO U M.N.);

— UHMePNPemupo8ams C80UCMBA 8 KOHMEKCMme
KOHKDEMHOU NPAKMUYECKOU CUMYaAYUU,

- onpedensime NO epagpuxam npocmetiuiue
Xapaxkmepucmuxu nepuooOUYecKux npoyeccos 6
ouono2UU, SIKOHOMUKE, MY3bIKe, PAOUOCBAZU U OP.
(amnaumyoa, nepuoo u m.n.)

nemenmel
Mamemamu
uecKkoz2o
ananuza

— OnepupoBath Ha 6a30BOM YPOBHE
MOHSTHSIMU: TPOU3BOIHASI GYHKIIUU B TOUKE,
KacareiabHas K rpaduky GyHKIUH, TPOU3BOTHAS
byHKIHY;

— OTIpEIeISITh 3HAYCHUE TIPOU3BOTHOM
(GYHKIIMY B TOYKE TI0 U300paKEHHIO KacaTelIbHOM K
rpaduKy, MpOBEJACHHON B 3TON TOUKE;

— pelIaTh HECIOXKHBIE 33]]a4 Ha PUMEHEHHUE

- Onepuposams NOHAMUAMU. NPOU3BOOHAS.
dyHKYUU 8 mouKe, KacameabHas K epaguxy yHKkyuu,
npou3600HAsL PyHKYUU,

- BLIUUCTISIMD NPOUZBOOHYIO OOHOYIEHA,
MHO20YNEHA, KBAOPAMHO20 KOPHSL, NPOU3BOOHYIO
cymmbl pyHKYULL,

— BLIYUCTIAAMb NPOU3BOOHBIE INEMEHMAPHBIX
@YHKYUL U UX KOMOUHAYUL, UCNONb3YS CHPABOYHbIE
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CBSI3M MEXIY IIPOMEKYTKaMU MOHOTOHHOCTH U
TOUKAMH 3KCTpEMyMa (PYHKIMH, C OJJHON CTOPOHBI,
U IIPOMEXKYTKAMH 3HAKOIIOCTOSIHCTBA U HYJIAMU
IPOU3BOJIHOM 3TON (DYHKIIMH — C APYTOM.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.
- N0JIb3YsACh rpadKamMu, CPABHUBATH CKOPOCTHU
BO3paCTaHUuA (pOCTa, IMMOBBINICHUS, YBCIIMUCHUA U
T.H.) HJIN CKOPOCTH Y6]'::IBaHI/ISI (HaI[CHI/ISI, CHMNKCHMUA,
YMCHBUICHUA U T.H.) BCJIMYUH B PCAJIbHBIX
mponeccax,

- COOTHOCUTDH Fpa(i)I/IKI/I PCAIBHBIX ITPOLCCCOB U
3aBUCUMOCTEHN C UX OIMMCaHUAMH, BKIIIOYAKOIMNMHU
XapaKTEPUCTUKU CKOPOCTU U3MEHEHUS (ObICTPHIiA
POCT, IIJIaBHOC ITOHUIKCHUC U T.H.);

— HUCITIOJIB30BaATh Fpa(l)I/IKI/I PCAJIBHBIX ITPOLICCCOB
AJI pCIICHUA HECIJIOKHBIX IMPHUKIIAAHBIX 3a/1a4, B
TOM YHCJI€ ONIpeesis Mo rpaduKy CKOpOCTh X0/1a
Imponecca

mamepuanol,

- uccne008amy 6 NPOCMeEUUUX Cyyasx QyHKYuu
Ha MOHOMOHHOCMb, HAX0OUMb HauboIbLUILE U
HauMeHblue 3Ha4eHusl PYHKYUil, Cmpoums epaguxu
MHO20YJIeH08 U NPOCMEUUUX PAYUOHATLHBIX PYHKYUL
C UCNONBL306AHUEM ANNAPAA MAMEMAMUYECKO20
ananusa.

B nosceonesHoll scuzHu U npu usyueHuu Opyux y4eoHvlx
npeomemos:

— pewams NPuKIaonvle 3a0a4u U3 Ouoiocul,
QuzuKu, XuMUU, SIKOHOMUKU U OPY2UX NPEOMemOs,
CBA3AHHbBIE C UCCAEO08AHUEM XAPAKMEPUCTIUK
PEAbHbIX NPOYECCco8, HAXONHCOCHUEM HAUO ONbULUX U
HAUMEHbUUX 3HAYEeHUL, CKOPOCMU U YCKOPEHUs U M. 1.,
- UHMePNPemupo8ams NOIy4eHHble Pe3yabmanmbl

Cmamucmu
Ka u meopus
6eposAmHoc
meil, 102UKa
u
KomOunamo
puKa

- OmnepupoBath Ha 6a30BOM ypOBHE
OCHOBHBIMH OITHICATEIHHBIMU XapaKTEPUCTHKAMHU
YUCJIOBOTO Habopa: cpeHee apupMeTHIECKOE,
MeJuaHa, HanboJIbIllee U HAUMEHbIIIee 3HAUYCHNS

- OIICPHUPOBATH Ha 0a3oBOM YPOBHC IMTOHATHUAMM:

4acTOTa U BEPOSITHOCTb COOBITHS, CITy4alHbBIN
BBIOOD, OTBITHI C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHIIMU;

— BBIYHCJISITh BEPOSITHOCTU COOBITHI HA OCHOBE

- Hmems npedcmasnenue o OUCKpemHuwix u
HEeNnpepbl8HbIX CAYUAUHBIX EIUYUHAX U
pacnpeoenenusix, 0 He3as8UCUMOCMU CTIYYAUHBIX
BENUYUH,

— umMems npeocmasienue 0 Mamemamuieckom
02HCUOAHUYU U OUCNEPCUU CTIYUAUHBIX 8ETUYUH,

— umMems npeocmasiieHue 0 HOPpMAailbHOM
pacnpeoenenuu u npumepax HOpMaibHO
pacnpeoenenHblX CIy4aiHblX 8eTUYUH,
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IoaACdYCTa 4ynucjia nCXo40B.

B nosceonesnou sorcuznu u npu uzyueHuu Opyeux npeomemos:

- OLICHUBATh U CPABHUBATH B IIPOCTHIX CIydasax
BEPOSATHOCTU COOBITHI B peasibHOM KU3HU;

- YUTaTh, COIIOCTABJIATh, CDABHUBATD,
VHTEPIIPETUPOBATH B IIPOCTHIX CIIy4YasiX peajbHbIe
JaHHbIE, MIPEICTABICHHBIE B BUJIE TaOJuII,
auarpaMm, rpagukoB

— HOHUMAmMb CYMb 3aKOHA OONbUIUX YUCen U
8b100POUHO20 MemoOa usmMepeHus: 6eposimHocmell,

— umMemsv npeocmasieHue 00 YCl08HOl
8ePOAMHOCIMU U O NOJIHOU 8EPOAMHOCMU, NPUMEHAMND
Ux 6 peuilenuu 3a0ay,

— umems npeocmasieHue 0 8aA*CHbIX YaACMHbIX
8U0ax pacnpeoeneHull U NPUMEHAMb UX 8 peuleHuU
3a0au;

— umems npeocmaeienue 0 Koppeiayuu
CAVUAUHDBIX 8EIUYUH, O TUHEUHOU pe2pecCull.

B noseceonesnotl sxcuztu u npu uzyueHuu opyux npeomemos.

— BLIYUCTAMb UNU OYECHUBAMb BEPOSMHOCIU
CcOOBLIMULL 8 PeaNbHOUL IHCUZHU,

— 8b1OUPAMb NOOX00SUJUE MEMOObL
npeocmasienus u 06pabomxu OAHHLIX,

— YMemb peulams Hecl0HCHble 3a0aiu Ha
NpUMEeHeHUe 3aKOHA OONbUIUX YUCET 8 COYUONOUU,
CMpaxosanuu, 30pagooxparenuu, obecnederuu
be3onacHocmu HaceleHUs 8 Ype38blYaAUHbIX CUMYaYUsxX

Texcmoeuvie
3a0auu

- Penrate HeCIOKHBIE TEKCTOBBIC 3a/1a4u
pPa3HBIX TUIIOB;

- AHAIM3UPOBATH YCIOBUE 3a/1a4M, IIPH
HEOOXOUMOCTH CTPOHTH JIUIS €€ PEIICHUS
MaTEMATUYECKYIO0 MOJEb;

- MTOHUMATh U UCIIOJIb30BaTh JJISl PEIICHUS
3a1a91 HHGOPMAITUIO, PE/ICTABIICHHYIO B BUJIC
TEKCTOBOM M CHMBOJIBHOM 3aIMCH, CXEM, TaOJIHII,

— Pewamw 3a0auu paznvix munos, 6 mom uucie
3a0a4u NOBLIUEHHOU MPYOHOCTU;
— 8b10UPaAMb ONMUMATLHBIN MEMOO PeUleHUs

361061’{1/[, paccemampued pasiudrnsle M€m00bl,'

— CMpoums Mooeilb peulerusi 3a0adu, nPpoeooUms
00Ka3ameJsibHble PACCyHCOeHUsL,

— pewiams 3a0aqu, mpedyoujue nepedopa 8apuaHmos,
npoGepKuU YCI06Ull, 8blOOPA ONMUMATLHO20 Pe3YTbMamad,

— AHATUBUPOBAMDb U UHMEPNPEMUPOSANb Pe3YIbMAambl 6
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quarpamm, rpauKkoB, pUCYHKOB;

- JEeUCTBOBATH IO AITOPUTMY, COJIEPKAIIEMYCS
B YCJIOBUH 33]1a4U;

- UCIIOJIB30BaTh JIOTUYECKHUE PACCYKICHUS TIPU
pelIeHnH 3a1a4H;

- paboTaTh C N30BITOYHBIMU YCIOBUSIMH,
BbIOMpas U3 Bcell MHGOPMALIMH, TAHHBIE,
HEO0OXOIUMBIE ISl PEIICHUS 3a/1auu;

- OCYILIECTBJISITH HECTIOXKHBIN mepedop
BO3MO>KHBIX PEIICHUH, BEIOUPAs U3 HUX
ONTUMAJIBHOE TI0 KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
B YCJIOBHH;

- aHAJM3UPOBATH U HHTEPIIPETUPOBATH
MOJIyYEHHBIE PEIICHUS B KOHTEKCTE YCIOBUS
3a/1a4M, BBIOUPATh PEIICHUs, He MPOTUBOPEYAIIIHE
KOHTEKCTY;

- peraTh 3a/1a4i Ha pacueT CTOMMOCTH
MOKYTIOK, YCIIYT, MOE3/I0K | T.I1.;

- pemaTh HeCJI0KHBIC 3a7]a4H, CBSI3aHHBIE C
JTOJICBBIM YYaCcTHEM BO BJIaJICHUU (HDUPMOH,
IPEANPHUATHEM, HEJIBIKIMOCTBIO;

- peraTh 3a/1a4u Ha MPOCThIC TPOILICHTHI
(cucTeMbl CKUJI0K, KOMUCCHUM) U HA BHIUUCIICHUE
CJIO’KHBIX MPOILIEHTOB B Pa3JIMYHBIX CXEMax
BKJIaJI0B, KPEUTOB U UMOTEK;

- pemaTh MpakTHYEeCKUE 3a1a9H, TPEOYyIOIne
WCIIOJIb30BAHUS OTPUIIATEILHBIX YUCEI: Ha
omnpeeIeHUE TEMIIEPATYPhl, Ha ONPEICICHUE

KOHmeKcme yCiloeus 3adauu, 6bz6upamb PEeULeHUsl, He
npomueopedaujue KOHmeKkcniy,

— nepegooums npu peueHuu 3a0avu UHQHoOpmMayuio
U3 00HOU hopMmyl 8 OpYeyI0, UCHONL3YS NPU
HeoOX00UMOCmu cxembl, madauysl, epaguxu,
ouazpammol;

B nosceonesnotl scuznu u npu uzyueHuu opyaux npeomemos.
— peuams npakmudeckue 3a0ayu U 3a0a4u u3
opyaux npeomemos
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MOJIOXKEHUSI HA BPEMEHHOU ocH (10 HaIIeH 3pbl U
M0CJIE), Ha ABM)KEHHE JICHEKHBIX CPE/ICTB
(mpuxoja/pacxon), Ha onpeneIeHue
IJIyOMHBI/BBICOTHI U T.I1.;

- UCIIOJIb30BaTh MOHATHE MacllITada aJis
HAaXO0XJEHUs PaCCTOSHUM U JUIMH HA KapTax, [UIaHax
MECTHOCTH, IIJIaHAX MIOMELIECHNUH, BBIKPOUKAX, IIPU
paboTre Ha KOMIIBIOTEPE U T.MI.

B nosceonesHoti scusnu u npu uzyyeHuu Opyeux npeomemos:
- pemaTh HECI0KHBIE MPAKTUYECKUE 3a/1a4H,
BO3HHUKAOIIXEC B CUTYalIUAX MOBCCAHCBHOM KU3HHU

T'eomempus

- OmnepupoBath Ha 6a30BOM ypOBHE
MOHSTHSIMU: TOUYKA, MPsAMasi, IJIOCKOCThH B
POCTPAHCTBE, MAPAIIICIBHOCTD U
NEPIICHIUKYJIAPHOCTD MPSMBIX M INTIOCKOCTEH;

- pacno3HaBaTh OCHOBHBIEC BHJIbI
MHOTOT'PAaHHUKOB (IIpU3Ma, MUPaAMU/Ia,
IpSIMOYTOJILHBIN Mapasuienenumes, Kyo);

— U300paXkaTh U3ydaembie PUTYypbl OT PYKHU U C
IPUMEHEHHEM TPOCTHIX YEPTEKHBIX UHCTPYMEHTOB;
— nenaTh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY,
cOOKY, CHU3Y;

- U3BIIEKATh HHPOPMAIIUIO O
POCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax,
NPEJICTABIICHHYIO HA YepTekKaX U PUCYHKAX;

- npuMeHsTh Teopemy [ludaropa npu
BBIYHCIICHUH DJIEMEHTOB CTEPEOMETPUUECKIX

— Onepupogsamv NOHAMUAMU: MOYKA, NPAMAZ,
NJIOCKOCMb 8 NPOCMPAHCmee, NapailelbHOCMb U
NepneHOUKYIAPHOCMb NPAMBIX U NIOCKOCM e,

— npumensams OJisl peuleHus 3a0ay
eeomempuyeckue paxmol, eciu yCl08ust NPUMEHeHUs]
3a0ambl 8 s6HOU opme,

— peuams 3a0ayu Ha HAX0NHCOeHUe
2eomMempuyecKux 8elUtUH no 0opasyam unu
aAneopummam;

— denamu (8bIHOCHbIE) NIIOCKUE YEePMENHCU U3
PUCYHKOB 00beMHBIX (hu2yp, 8 MOoM Hucie pucosamao
8U0 c8epxy, COOKY, CMpPOUmMb CeyeHus
MHO202DAHHUKO8,

— U3BIeKAmMb, UHMEPNPEeMUpo8amsy U
npeoopaz08vl8amsb UHGOPMAYUI0 0 2e0MeMPUYECKUX
Queypax, npedcmasieHHy10 Ha Yepmertcax,

— NPUMEHAMb 2eomempuyeckue gaxmol 0
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¢buryp;

- HaXOJUTh 00BEMBI U TUIOIIAIA TIOBEPXHOCTEH
MPOCTEUIITUX MHOTOTPAHHUKOB C IPUMEHEHUEM
bopmyr;

- pacro3HaBaTh OCHOBHBIC BHJIBI TEJI BpAIICHUS
(koHYC, IMIIMHJP, chepa u map);

- HAXOJUTh OOBEMBI | IUIOIIAIA TOBEPXHOCTEH
IIPOCTEHIITMX MHOTOI'PAHHUKOB U TEJI BPAIICHUS C
npuMeHeHneM GopMyIl.

B nosceownegnoii scuznu u npu uzyyeHuu opyeux
npeomemoas:

- COOTHOCHTH a0CTpaKTHBIEC TEOMETPUICCKUE
HOHSITHS ¥ PaKThl C peaTbHBIMH KU3HCHHBIMH
O00BEKTaMH B CUTYAIUSIMH;

- UCTIOJIh30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYp IS pEeIIeHUS] THITOBBIX
3a]1a4 MPaKTHIECKOTO COMEPKaAHUS;

- COOTHOCHUTH TUIOIA N TIOBEPXHOCTEH Te
OJTMHAKOBOM (DOPMBI PA3IIMIHOTO pa3mMepa;

- COOTHOCHUTBH O0BEMBI COCY/IOB OJIMHAKOBOM
(OpPMBI pa3IMIHOTO pa3Mepa;

— OIICHUBATh ()OPMY TIPABUIHHOTO
MHOTOTPaHHHUKA MOCJIE CIUJIOB, CPE30B U T.1I.
(ompenensaTh KOJTUYECTBO BEpIINH, pedep U rpaHeit
MOJTY9€HHBIX MHOTOTPAaHHUKOB)

peuwieHus 3a0at, 8 mom 4ucie npeonoaazanujux
HeCKOIbKO UWaA208 PeuleHusl;

— ONUCHIBAMb B3AUMHOE PACNOTIONCEHUE NPAMBIX U
nI0CcKoCcmeli 8 NPOCMpaHcmee;

— Gopmynuposams ceoUCmea u NPUIHaAKU guayp;
— 00KA3b18aMb 2e0MempUYEcKUe YINBEePHCOCHUSL,
— 61a0emb CMaHoapmuou Kuaccuguxayueu
NPOCMPAHCMBEHHBIX pu2yp (MUpamuowvl, npuMol,
napainieienuneobl);

— Haxooums 00vembl U NIOWAOU NOBEPXHOCTEL
2eomMempuieckKux mej ¢ npuUMeHeHuem Gopmyi,

- BLIUUCTISIMb PACCMOAHUSL U Yeilbl 8
npocmpaucmae.

B nosceonesnotul scuznu u npu uzyueHuu opy2ux npeomemos.

- UCNONIL308AMb CEOUCBA 2EOMEMPULECKUX
@ueyp 011 pewienus 3a0a4 NPaAKMUYecKo2o xapakmepa
u 3a0ay u3 opyaux obaacmeri 3HAHUIL

Bexmopuvt u
Koopounam

- OHepI/IpOBaTB Ha 0a30BOM YPOBHC INOHATHEM
JAC€KApTOBBI KOOPAMHATHI B IIPOCTPAHCTBE,

— Onepuposamv NOHAMUAMU OEKAPMOBbl
KOOPOUHAmMbvl 8 NPOCMPAHCMEE, BEKMOP, MOOYlb
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bl 8 - HaXOJIUTh KOOP/IMHATHI BEPIIMH Kyba 1 8eKmopa, paseHcmeo 8eKmopos, KOOpOUHAamuvl

npOCMPAanc | IPSMOYTOJIBHOTO Hapauleenueaa 8eKMOPA, Y207 MeNCOY eKMOPAMU, CKAAPHOE

mee npousgedenue 8eKmopo8, KOJIUHEAPHble BeKMOPbL;
— Haxoo0ums paccmosiHue mexcoy 08yMs moyKkamu,
CYMMY BEKMOPO8 U NPoUu3gedeHue 8eKmopa Ha 4ucio,
Y20l MedHcOy 8eKMopamul, CKASIPHOE Npou3gedeHue,
PACKIao0bi8ams 86eKMop no 08YM HEKOLIUHEeAPHbIM
gexmopam,
— 3a0aeams NIOCKOCMb YPABHEHUEM 8
0eKapmogoll cucmeme KOOPOUHaAm,
— peuiams npocmetiuiue 3a0aiu 86e0eHuem
8EKMOPHO20 bazuca

Hcmopus - OnuceiBaTh OT/IEIHHBIC BBIIAIONTUECS PE3YIIbTATHI, - IIpeocmasnsims 8K1AO GLIOAIOUUXCS MANEMAMUKOS 8

mamemamu MOJIYUYCHHBIC B XOJI€ PAa3BUTHA MAaTEMATUKN KaK HAYKH, paseumue mamemamurku U UHblX HAYYHbLX 06]1007]1@12,’

Ku — 3HATh IPUMEPEI MATEMATHICCKUX OTKpI)ITI/Iﬁ " UXx — NOHUMAMb POJlb Mamemamuku 6 paseumuu Poccuu

ABTOPOB B CBA3HU C OTCUCCTBCHHONU 1 BCEMHUPHOU UCTOPUCHU;
— IIOHUMATH POJIb MAaTCMATHUKHU B pa3BUTUU Poccun

Memoowi — HpI/IMeHﬂTB HU3BCCTHBIC MCTOABI IPpHU PEIICHUU — Hcnonvzoseams ocnosHble Memoobl OOKCZS’CZmeﬂbCWl@a,

mamemamu CTaHAAPTHBIX MAaTCMATUYCCKUX 3a7a4, npoeodumb 00Ka3amenbCmeo U 8bINOJIHAMbD onpoeepaicenue;

Ku — NpUMEeHANb OCHOBHbLE Memoowl peutenus

- 3aMeuaTh U XapaKTepUu30BaTh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B OKpY>Karollel 1edCTBUTEIbLHOCTH;

- MIPUBOJIUTH MPUMEPBl MAaTEMATHUECKUX
3aKOHOMEPHOCTEH B MPUPOJIE, B TOM YHUCIIE
XapaKTepU3yIOIINX KPacoTy U COBEPLICHCTBO OKPY KAIOIIETO
MHpa 1 IPOU3BEACHUN UCKYCCTBA

Mamemamuyeckux 3a0auy,

- Ha 0CHOBE MAMeMamuieckux 3aKOHOMEepPHOCMmelU 8
npupooe Xapaxmepuso8ams Kpacomy U cO8epuIeHCmao
OKpYHCaIouie2o Mupa U npou38e0eHuUll UCKyccmed,

- NpUMEHAMb npocmeluiue npocpammusle cpeocmaa u
971eKMPOHHO-KOMMYHUKAYUOHHbBIE CUCEMbL NPU PeULeHUU
Mamemamuyeckux 3a0ay
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Pa3pnen Il. Conep:xkanue Kypca.

ba3osrblii ypoBenb. OcHOBHaAsA 0a30Basi HporpamMmma.
AJire0pa ¥ Ha4YaIa MaTEeMaTHYeCKOr0 aHAJIM3A.
IToBTOpeHnue. Pemenue 3a1a4d ¢ MCMOJIB30BAHUEM CBOMCTB YMCENI U CUCTEM CUUCIICHUS, AEJIUMOCTH, 10JIEN U YaCTEH,

MIPOLIEHTOB, MO/YJIel uncen. Penenue 3aa4d ¢ UCMOJIb30BAaHUEM CBOMCTB CTENEHEN M KOPHEH, MHOTOWIEHOB, ITpeo0pa3oBaHU

MHOTOWJIEHOB U JPOOHO-PAllMOHANIBHBIX BBIPAKEHUH.
Pemenue 3a1a4 ¢ MCIOIB30BaHUEM I'PALYCHOM MepbI yriia. MoyJIb 4ucCiia U €ro CBONCTBA.

Pemenue 3a/1a4 Ha ABUKCHUC U COBMCCTHYIO pa60Ty C IOMOIIBIO JIMHEWHBIX U KBaJApPAaTHBIX ypaBHeHI/Iﬁ U ux cucrteM. Pemenue

3aJ1a4y C TIOMOIIBIO YMCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM, C IPUMEHCHHEM H300paKECHUS
YHCIIOBBIX MPOMEKYTKOB.

Pemenue 3a1a4 ¢ MCMOIB30BaHUEM YUCIIOBBIX QYHKIIMN U UX TpadukoB. Vcmoap30BaHHe CBOWCTB U I'Ppa(UKOB JTMHEHHBIX U
KBaJIpaTUYHBIX (QYHKIIUNA, 0OpATHOM MPOTOPIIUMOHAIBHOCTH U (DYHKIIUH Y = Jx. ['paduueckoe pelieHne ypaBHECHUH U
HEPaBEHCTB.

Tpuronomerpuueckas OKpy>KHOCTb, paduanHas mepa yeia. CHHyC, KOCUHYC, TAaHT€HC, KOMAH2eHC TIPOU3BOJIBHOTO YTIIa.
OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO U CIECACTBUS U3 HEr0. 3HAUCHUsI TPUTOHOMETpUUYECKUX QYyHKIMM /1t yriios 0°,
30°, 45°, 60°, 90°, 180°, 270°. (0, g, g,g, g pan). Popmynvl Cr0HCEHUS MPULOHOMEMPUUECKUX PYHKYUU, hopMmynbL
npuseoenuss, popmynvl 080UHO2O apeyMeHmad.

Hynu QyHkimm, mpomMexxyTKi 3HAaKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbobiiee u HaumMeHsbllee 3HaueHne (PyHKITUH.
[Tepuognyeckue GpyHkuuu. YeTHOCTh U HeUEeTHOCTh PYHKIMN. CroocHble hyHKyuU.

Tpuronomerpudeckue GyHKIIMU Y =COSX, Y =sinX,y =tgx. @yuxyus y =ctgx . CBoiicTBa U rpad)UKu TPUTOHOMETPHUUIECKHUX

byHKIHH.

APKKOCUHYC, apKCUHYC, apKTaHT€HC YKcia. Apkkomaneenc yucna. lIpocTeiinine TpUroHOMETpUIECKUE ypaBHEHMs. Pelenue

TPUTOHOMETPUUECKUX YPABHEHUM.
Obpamnvle mpuecoHomempuieckue QyuKyuu, ux ceovcmea u epaguxu. Pewenue npocmeuuiux mpueoHomMempuyeckux
HepageHcms.
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Crenensp ¢ AEHCTBUTENBHBIM MIOKA3aTENIEM, CBOMCTBA cTeneHu. [IpocTeiimme mokasarenbHble YPaBHEHUS U HEPABEHCTBA.
Iloka3aTenbHast pyHKIUS U €€ CBOICTBA U rpaduK.

Jlorapudwm uucina, cBoiicta jgorapudma. Jlecsatuunsiii norapudm. Yucno e. Hamypanvhwiii nocapughm. llpeodpazoBanue
norapuMuueckux BeipakeHui. Jlorapugmudeckue ypaBHeHHs 1 HepaBeHCTBa. Jlorapudmudeckas GyHKIUS U €€ CBOWCTBA
rpadux.

Crenennast QyHKIUS U ee CBoOWcTBa U rpaduk. MppanmonaasHbie ypaBHEHUSI.

Memoo unmepsanos 0ns peuieHus HepaseHCms.

IIpeobpazosanus epaguxos ynkyuii: cosue 8001 KOOPOUHAMHBIX OCElU, PACMSICEHUE U CHCAMUe, OMPANCEHUe
OMHOCUMENILHO KOOPOUHAMHbIX oceli. I paghuueckue memoowt peuwienusi ypasHenuil u Hepagencms. Pewenue ypasrnenuil u
HEepaseHCcme, CO0epHCaujux nepemeHHyI0 noo 3HaKOM MOOYJIL.

Cucmembl NOKA3AMENbHLIX, 102APUPGMULECKUX U UPPAYUOHATILHBIX YpasHeHuU. Cucmembl NOKA3AMENbHbIX, 102apUPMUYECKUX
HepaseHCcma.

Bzaumno oopammuvie pynxyuu. I paguxu 63aumno odpammuwix QyHKyuil.

Ypasnenus, cucmemwl ypasnenuii ¢ napamempom.

[IpousBoanast pyHkuuu B Touke. KacarenpHast k rpaduky QyHKkmuu. ['eomeTprudeckuii u pu3ndeckuii CMbICT IPOU3BOTHOM .
[TpousBoiHbIE d1eMeHTapHbIX GyHKIUH. [Ipasuna ougpepenyuposarus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuiecKuii CMulCIL.

[TonsiTue o HenpepbIBHBIX PYHKIUAX. Toukn S3KCTpeMyMa (MakcuMyMa U MUHUMYyMa). MccnenoBanue 3JieMeHTapHbIX (QYHKIIHMA

Ha TOYKU SKCTpEMyMa, HauOoJIbIlee 1 HAaNMEHbIIIee 3HAUCHHE C MIOMOIIbIO POU3BOIHOMN. [locmpoenue epaghurxoe hynkyuii ¢
ROMOWbI0 NPOU3800HbBIX. [Ipumenenue npousso0HOU Npu peueHul 3a0ay.

[lepBooOpasnas. Ilepsoobpasnvie snemenmapuuvix Gyuxkyuu. Ilnowaos kpusonunetnou mpaneyuu. opmyna Heromona-
Jletionuya. Onpedenennbiii unmezpan. Boiuucnenue niowaoeti niockux gueyp u 06vemos mejl 6paueHus ¢ NOMOubHo
unmezpaza.

I'eomerpus.

IloBTOpenue. Penenre 3a1a4 ¢ MpUMEHEHUEM CBOMCTB (UTYp HA TUIOCKOCTHU. 3a/1auu Ha JOKA3aTEIHCTBO U MOCTPOCHUE
KOHTpHpUMEpPOB. Vcronp30Banue B 3a1a4ax MPOCTEUIINX JIOTUYECKUX MpaBuJil. Penienue 3a1a4 ¢ NCHOJIb30BAHUEM TEOPEM O
TPEYToJbHUKAX, COOTHOIICHUH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (AKTOB, CBA3aHHBIX C YETHIPEXyTOoIbHIUKaMU. Pemenne
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3aJ1a4y C UCTIOJb30BaHUEM (PAKTOB, CBA3aHHBIX C OKPYKHOCTSAMHU. Perienne 3a1ad Ha U3MEpeHUs Ha TUIOCKOCTH, BRIYHUCIICHUE
JUIMH U TJIowmaneu. Pewenue 3a0ay ¢ nomMowbio 6eKmMopos u KOOpOUHam.

Harnsgnas crepeomerpust. @urypsl u ux nuzodpaxenus (Kyo, nupamuia, npuzMa). OcHo8Hble NOHAMUSL CINePeoMempu U ux
ceoticmea. CedeHus ky0a u TeTpasipa.

Touka, mpsiMast ¥ MJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUH U CIICICTBHS M3 HUX. B3anMHOE pacmoioskeHue MPsSMbIX
U TUIOCKOCTEHN B mpocTpaHcTBe. [lapannenbHOCTh NPSMBIX U IIIOCKOCTEH B pocTpaHcTBe. M300paxenue npoctedmx
MPOCTPAHCTBEHHBIX (PUTYP HA IIOCKOCTH.

Paccrosaus Mexay purypamu B IpOCTPaHCTBE.

VYribl B ipocTpancTBe. [IepneHIuKyIIpHOCTD MPSMBIX H INTIOCKOCTEH.

[Tpoekrust pUryphl Ha TIOCKOCTD. [IpU3HaKK MEPIICHIUKYIAPHOCTH MPSAMBIX U TJIOCKOCTEH B MPOCTPAaHCTBE. Teopema o Tpex
NEPIICHIUKYJIspax.

Mpuororpannuku. [lapamienenunen. CBoicTBa MpSAMOYTOJIBHOTO Napasuienenumnena. Teopema [Tudaropa B mpoctpaHcTBe.
[Tpu3ma u nupamuza. [IpaBunbHas nupamMua U IpaBwiIbHAs npusmMa. [Ipsmas nupamuga. IIEeMEHTBI TPU3MbI M ITAPAMU/IBI.
Tena BpameHus: MUIMHAP, KOHYC, cepa u map. OCHOBHBIC CBOMCTBA MPSMOT0 KPyTOBOT'O MUJIUHAPA, IPSIMOTO KPYrOBOTO
KoHYyca. M300paskeHue Ten BpalleHus Ha TIOCKOCTH.

IIpedocmaenenue 06 yceuenHom KOHyce, cedenusi KOHyca (napaiieibHoe OCHOBAHUIO U NPOX0osee Yepe3 6epuiuny), cedeHus
YUIUHOpa (napaninenvbHo U NepReHOUKyIsAPHO ocu), ceyerus wapa. Paseepmrka yununopa u KoHyca.

IIpocmetiwue KomoOuHayuUU MHO202PAHHUKOS U Mell 8paujeHus mexcoy coootl. BeraucieHrue 371eMEHTOB MPOCTPAHCTBEHHBIX
dburyp (pebpa, 1uaroHaIu, yrisi).

[Inomaas MOBEpXHOCTH MPABWILHON MTUPAMUIBI U IPSIMOM MPpU3MBL. [1no1aas moBepXHOCTH MPSIMOTO KPYTrOBOTO IIMIIMH/IPA,
IPSIMOTO KPYTOBOTO KOHYCA U IIapa.

[Tonsitue 06 06beme. OOBEM TUPAMUIBI U KOHYCA, IPU3MBI U IIinHIpa. OObeM mapa.

Ilo0o6nbie mena 6 npocmparcmee. COOTHOIICHHSI MEXTY TUIOIIAISIMU TTOBEPXHOCTEH U 00beMaMy TOJOOHBIX TETl.
Jsuoicenusi 8 npocmpancmee: napaiiiesibHulll NepeHoc, YeHMpPaibHAas CUMMEMPUs, CUMMEMPUsi OMHOCUMETbHO NIOCKOCHU,
nogopom. Ceoticmea ogudxcenuti. Ilpumenenue 0sudicenuil npu pewieHuu 3a0ay.

BexTops! 1 koopauHATHI B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO, YTOJl MEXIY BEKTOpaMHU.
Konnmuneapubie 1 KoMIiaHapHbIe BEKTOPBI. CKaiapHoe npoussederue ekmopos. Teopema o pasnodiceHuu 6ekmopa no mpem
HekomnianapHoim eekmopam. CkansipHoe npousseoerue 6eKmopos 6 koopounamax. Ilpumenenue 6ekmopos npu peuieHuu
3a0a4 HA HAXOMHCOEeHUe PACCMOSAHUL, ONIUH, NIoWaoell U 00beMOos.
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Ypasnenue nnockocmu 6 npocmpancmee. Ypaenenue cghepvi 6 npocmpancmee. Popmyna 0ns 8bl4UCTEHUS PACCMOSHUSL MeNHCOY
MOYKaMu 8 NPOCMpancmee.

BepositHOoCTh M cTaTucTHKA. PaboTa ¢ JaHHBIMHU

IToBTOpenme. Penienre 3a1a4 Ha TaOIMYHOE M rpadUIecKOe TPeICTaBICHUE JaHHBIX. VICIIOIb30BaHNe CBOWCTB U
XapaKTEePUCTHUK YUCIOBBIX HAOOPOB: CPETHUX, HAUOOIBIIETO U HAMMEHBIIIETO 3HAUSHUS, pa3Maxa, oucnepcuu. Pewenue 3adauy
Ha onpeodenenue Yacmomsl U epoamuHocmu coovimuil. Buluucienue eeposmuocmeti 8 ONbIMAX ¢ PABHOBO3MONCHBIMU
neMeHmapHviMu ucxooamu. Pewenue 3a0au ¢ npumeneHuem Kkomounamopuxu. Pewenue 3a0ay Ha gvluucienue 8eposmHocmell
He3a8UCUMBIX COOLIMUL, NPUMeHeHUe OopMYTIbL ClI0dceHUs 8eposmHocmell. Pewenue 3adau c npumenenuem ouazpamm dinepa,
oepesa seposimuocmell, hopmyavi Bepryinu.

Ycnosuas eeposmuocmo. Ilpasuno ymuooicenus eeposmuocmeti. Popmyna nOIHOU 6epOSMHOCHIL.

Huckpemmuvie cryuaiinvie senudunbl u pacnpedenenus. Heszasucumole cayuatinvle eeruyunsl. Pacnpedenenue cymmol u
NpouU368e0eHUs: He3ABUCUMBIX CLYUAUHBIX BETUYUH.

Mamemamuueckoe odxcudanue u oucnepcust Cry4auHou geauyunsl. Mamemamuueckoe odcuoanue u OUCNePcUs CyMmbl
cayuatnvlx geauyun. I eomempuueckoe pacnpedenenue. bBunomuanvrHoe pacnpeodenenue u e2o c80UCmad.

Henpepwvignvie ciyuaiinvie geauuunsl. Ilonsmue o niomuocmu geposmuocmu. Pasnomepnoe pacnpedenenue.

Tokasamenvhoe pacnpedenenue, e2o napamempul.

Tonsamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmanvHozo pacnpedenerus. Ilpumepsl CIy4ainbiX 6elUYUH,
HOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NO2PEUHOCIb U3MEPEeHUl, POCI Yell08eKa).

Hepasencmeo Yebwviuesa. Teopema bBepnynnu. 3axon 6onvuiux uucen. Bvibopounwiti memoo uzmepernus eposimuocmeil. Ponw
3aKOHA DOLUIUX HUCeT 8 HAYKe, npupode u oduecmae.

Kosapuayus 08yx cayuaiineix eenuuun. Illonamue o koagppuyuenme xoppensyuu. Coemecmuvie HaOIIOOEHUSA 08YX CLYUAUHBIX
senuyut. Boibopounwiil koagguyuenm Kopperiyuu.

Y4ennk 10 ki1acca Hay4uTcs.

AJuredpa 1 HayajIa MATEMATHYECKOI0 aHAJIM3A.

IToBTOpeHue. Pemenne 3aa4 ¢ UCMOJb30BAaHUEM CBOMCTB YHCET U CUCTEM CUHMCIIEHUS, IETUMOCTH, JOJIEH U YaCTEN,
MPOLIEHTOB, MOAYJIeH uncen. Pelienne 3aa4 ¢ UCIOJIb30BAHUEM CBOMCTB CTENEHEN U KOPHEHW, MHOTOWIEHOB, MPeo0pa3oBaHUI
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MHOTOWIEHOB U JPOOHO-pAallMOHANIBHBIX BhIpayKeHUH. Perenue 3aa4 ¢ MCoOIb30BaHUEM IPalyCHOM Mephl yria. Moayip uncia
U ero cBoMcTBa. Pemenue 3a1a4 Ha IBHXKEHHUE U COBMECTHYIO pabOTy C MOMOIIbIO JIMHEHHBIX M KBaJPATHBIX YPABHEHUN U UX
cucteM. Pemenue 3a1ad ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OAHON MEPEMEHHOM, C TPUMEHEHUEM
M300paKEHUS YUCIIOBBIX IPOMEXYTKOB. Penienue 3a1ad ¢ MCOIb30BaHUEM YUCIIOBBIX (YHKUUN U UX TpaduKOB.
Hcnonb3oBaHue CBOMCTB U Tpa)MKOB JIMHEWHBIX M KBAJPATUYHBIX (PYHKIUH, OOpaTHON MPOMOPIMOHATIBHOCTU U (DYHKIIMH

y= Jx. I'paduueckoe pemienre ypaBHeHui U HepaBeHCTB. Hynmu QyHKIMM, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.
HaunGonbiiee u HaumeHsblee 3HadyeHue GyHKIUU. YeTHOCTh U HEYETHOCTh (DYHKLIUM.

1. IlpeoOpa3oBaHus NPOCTEHIINX BhIPAKeHUI, BKIIIOYAIOMINX apu(pMETUYECKHUE ONIEPaALIH

2. OcHoBbl TpUroHomeTpuu. CUHYC, KOCHHYC, TAHI€HC, KOTAHT€HC MPOU3BOJBHOTO yria. Panmannas mepa yria. Cunyc,
KOCHHYC, TAHI'€HC M KOTaHreHC unciia. OCHOBHBIE TPUTOHOMETPHUUECKUE TOXkAecTBA. Popmyibl npuBeacHus. CUHyC, KOCUHYC,
TAHT€HC CYMMbl W pa3HOCTH JBYX yrjoB. CuHyC UM KOCHUHYC JBOWMHOro yria. IIpeoOGpa3oBanHusi mpocTeHIInX
TPUTOHOMETPUYECKUX BBIPAKCHUI.

3. [Ilpocreiiluime TPUTOHOMETPHYECKHEe YpaBHeHUsl. PemieHus TpUroHOMeTpUuYecKux ypaBHeHuil. IIpocreiimne
TPUTOHOMETPUUYECKUE HEPABEHCTBA. APKCUHYC, apKKOCUHYC, ApKTAHIE€HC YuCIa.

4. ®yuknuu. O61acTh onpenenaeHuss 1 MHOKecTBO 3HaueHui. ['padux Qynkiuu. [Toctpoenue rpadukoB GyHKIUN, 3aJaHHBIX
paznuuHbIMU criocobamu. CBoiicTBa (DyHKIMI: MOHOTOHHOCTh, YETHOCTh M HEUYETHOCTb, NMEPHUOJUYHOCTh, OTPAHUUYEHHOCTH.
[IpoMesxyTku Bo3pacTanus M yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS, TOUKU dKCTpeMyMa (JIOKaJTbHOTO MaKCUMyMa M
muHuMyma). ['papuyeckas unrepnperanus. [Ipumeps! pyHKIIMOHATBHBIX 3aBUCUMOCTEHN B peabHBIX MPOIECCaX U SIBICHHSIX.
O6patHas pynkiusa. ['paduk oOpaTHOM (HyHKIUH.

Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U rpad)UKH; IEPUOIUIHOCTH, OCHOBHOM TIEPHOI.

[IpeoGpazoBanus rpa@uKoB: MapawieIbHbIN IEPEHOC, CHMMETPHS OTHOCUTEIIBHO OCe KOOpAUHAT U

5. IlonsiTe 0 mpeaeJie MocaeAOBATEJIbHOCTH. JlJIMHA OKPYKHOCTH M IUIOIIAAb Kpyra Kak IMPeJelbl MOCIEeI0BATEIbHOCTEMN.
beckoneuHno yObIBaroIias reoMeTpuuecKkas porpeccus u ee CyMma.

6. IpousBognas. Ilonstue o mpousBogHON (GyHKIHH, GUINUECKUNA M TEOMETPUUECKHA CMBICI MPOU3BOJHON. YpaBHEHHE
KacaTenbHOM K rpaduky ¢yHKuuu. [Ipon3BoaHbIe CyMMBI, pa3HOCTH, MPOU3BEACHMS, YAaCTHOTO. IIpoM3BOAHBIE OCHOBHBIX
aneMeHTapHbIX QyHKkui. [[puMeHeHre mponu3BOIHON K UCCIEIOBAHUIO (PYHKITUN U TTIOCTPOCHHIO T'PadUKOB.
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7. IlpuMeHeHue mnPou3BOAHOM. [IpuMepsl HCHONB30BaHUA TPOU3BOAHOM I HAXOXKICHHS HAWIYUIIErO pEUICHUS B
MPUKJIAJHBIX, B TOM YHCIIE COLUAIBbHO-3KOHOMUYECKHX, 3aadax. HaxoxaeHne ckopocTH il mpolecca, 3aJJaHHOro popMyion
wiu rpadukoM. Bropas npousBoiHas u ee pU3NYECKUuil CMBICIL.

8. YpaBHenuss u HepaBeHcTBa. OCHOBHbIEC NPUEMBI PEILICHUSI CUCTEM YPABHEHMIl: MOJICTAHOBKA, aNreOpandyeckoe CIOXKEHHE,
BBEJCHUE HOBBIX IIEPEMEHHBIX. PelleHue MNpOCTEeUIIMX CHUCTEM YpPaBHEHHUW C JBYMsS HEU3BECTHbIMU. PemienHue cucrem
HEpaBEHCTB C OJHOW mMepeMeHHOU. Vcmnonap3oBaHue CBOMCTB M rpadukoB (PyHKIUI MpU pelIeHUH YpaBHEHUH U HEPABEHCTB.
Meton untepBanoB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTM MHOKECTBA PEIICHUN YpaBHEHHUW M HEPABEHCTB C JIByMs
IIEPEMEHHBIMHA U UX cucTteM. [IprumMeHeHne MaTeMaTU4eCcKUX METOJOB Ul PELICHUs COIAEPIKATENIbHBIX 3aJad W3 Pa3IMYHBIX
oOnacTeil Hayku U npakTUKU. HTEepnpeTanus pe3yapTaTa, y4eT peajJbHbIX OrpaHUYCHUH.

9. J1eMeHThl KOMOMHATOPUKH, CTATHCTUKHU M TEOPHH BepoATHOCTH. TabmuyHoe U rpaduyueckoe MpeacTaBlIeHue JaHHBIX.
[ToouepenHblit 1 OTHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB M3 KOHEYHOro MHOXecTBa. DOpMyJibl YyuCIa MEepecTaHOBOK,
coueTaHuM, pa3menieHunil. Pemenne koMOMHATOPHBIX 3a7a4.

Yuenuk 10 ki1acca moJy4uT BO3MOKHOCTh HAYYUThCS.

1.0cHOBBI TPUTOHOMETPHUH. Apkkomaneenc yucia. Paouannas mepa yena. @opmynst nonogunnozo yena. Ilpeobpaszosanus
CYMMbl MPULOHOMEMPULECKUX PYHKYUL 8 NPOU38eOeHUe U NPOU3BeOeHUsl 8 CyMMY. Boipadicenue mpuconomempuyeckux
@YHKYULl Yepe3 maHeeHc NOI0BUHHO20 apeymeHma. Popmyivl CLOANCEHUS. MPULOHOMEMPULECKUX PYHKYUL, (opmyivl
npugedeHus, popmynvl 080UHO20 APeyMeHmA.

2. ®yukuuu. Cnoocrnvie gyuxyuu. Obracme onpedenenus u obaacme 3HaAYeHUll obpamuol Gyukyuu. Bepmukanvhbvle u
2opu3oHmanbHvle acumnmomsl epaguros. I paguku opobHo-n1unetinvix Qyukyui.. Obpamusie mpueconomempuiecKue QyHKYuu,
ux ceoticmsa u epaghuxu. Ilpeobpazosanus epaguxos yHkyuil: cosue 80016 KOOPOUHAMHBIX OCell, PACHSICEHUE U Cocamue,
OMpasiceHue OMHOCUMENbHO KOOPOUHAMHBIX OCElL.

3. YpaBHeHMs U HepaBeHCTBA. Peulenue npocmeuuiux mpuecoHOMempuyeckux HepageHcms.

4. TlousiTue 0 mpejese nocjaeaoBaTebHOCTH. Cywecmeosanue npedeia MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMEeNbHOCU.
Tlonamue o nHenpepvisHoCmMuU QYHKYUU.

5. lIpousBoanasa GpyHkuuu. /Ipouszsoonvie komnozuyuu 0annou gyuxyuu c auneunou. Ipasuna ouggepenyuposaruis.
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Bmopas npouseoonas, ee ceomempuueckuii u ¢puzuueckuii cmoica. Ilocmpoenue epaguxos yHKyuil ¢ noMousbio NPOU3E0OHbIX.
IIpumenenue npouzeoo0HOU npu peutenuu 3a0adu.

6. J1eMeHThl KOMOMHATOPUKH, CTATUCTUKHN U TEOPHUH BEPOSAITHOCTH. Yucnosvle xapakmepucmuku psoo8 OaHHbIX.

TF'EOMETPUS

Y4yenuk 10 ki1acca Hay4yuTcs.

/. IlpsiMble ¥ MJIOCKOCTH B pocTpaHcTBe. OCHOBHBIE MOHATHS CTEPEOMETPUH (TOUKA, MPSIMasi, INIOCKOCTh, MPOCTPAHCTBO).
Ilepecekaromecsi, MapajulesibHblE W CKPEUIMBAIOIIMECSH  MOpsMbIE. YIOJd  MEXAy NpsMBIMH B  IPOCTPAHCTBE.
[TepieHAUKYJISIPHOCTh MpsMBIX. [lapamienbHOCTh M MEPHEHAUKYISIPHOCTh MPSMOM M IIJIOCKOCTH, NPU3HAKUM M CBOWCTBA.
Teopema o Tpex nepneHauKysApax. [lepneHauKysap 1 HaKJIOHHASL. YTOJ MEXIY NPSIMOM U TNIOCKOCTBIO.

[TapanienbHOCTh INIOCKOCTEN, NEPHEHAUKYIISAPHOCTD IJIOCKOCTEN, MPU3HAKU U CBOMCTBA.

PacctosgHuss OT TOUKM A0 IJIOCKOCTH. PaccrosiHne OT mnpsAMOW 10 IUIOCKOCTU. PaccrosHMe Mexay NapajyieabHbIMU
iockoctsaMu. [lapannensHoe npoektupoBanue. M3o0paxeHue NpocTpaHCTBEHHBIX QUTYD.

8. Muororpannnku. Bepmunel, pedpa, rpanu MHororpanHuka. [Ipu3ma, ee ocHoBaHUs, O0OKOBBIE peOpa, BbICOTa, OOKOBas
noBepxHOCTb. [Ipsamas npusma. [lpaBuibnas npusma. [apannenenunen. Kyo6.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BhICOTa, OOKOBAsi MIOBEPXHOCTh. TpeyroybHas nupamua. [IpaBunsHas nupamua.
CummeTtpuu B KyOe, B nmapayenenunene. CedeHus Ky0a, MpU3Mbl, MTUPAMU/IBI.

[IpencraBienne o NpaBUIIBHBIX MHOTOTPAHHUKAX (TETPadIp, Ky0, OKTasp, J0AEKad AP U UKOCAIP).

9. Tesia u moBepxHocTH Bpamenust. [{lunuuap u konyc. OcHoBaHME, BbICOTa, OOKOBAsi MTOBEPXHOCTh, 00pa3yroIias, pa3BepTKa.
10. KoopauHaThbl U BEKTOPbI.

Bekropsl. Monyns BekTopa. PaBeHCTBO BekTOpoB. CllokKE€HHE BEKTOPOB M YMHOXEHHE BEKTOpAa HAa YHUCJIO. YTOI MEXKIY
BekTopamu. Koopaunatel Bektopa. CkansipHoe mpousBefeHrue BeKTOpoB. KosuinHeapHbie BEKTOphI. PasnoxkeHue BEKTOpa IO
JIBYM HEKOJIJIMHEApHBIM BekTopaMm. KoMmianapHasie BEeKTOphL. Pa3znoxkeHue no TpeM HEKOMILIAaHAPHBIM BEKTOPaM.

Yuyenuk 10 ki1acca moJay4uT BO3MOKHOCTh HAYYUThHCS.

1. HpHMLIe H IIJIOCKOCTHU B MIPOCTPAHCTBE. OcHoeHble noHsmus cmepeomempuu u ux ceolicmaa.
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Jeyepannviii  yeon, aumetiHvli Y201 08y2paHHo20 Yyend. Paccmosanue medxcoy ckpewugarowumuci npamvimu. Illnowaos
OPMO2OHANILHOU NPOEKYUU MHO20Y20IbHUKA.

2. Muororpanauku. Pazsepmka. Muozoepannsie yenvi. Buinykavie muozoepannuxu. Teopema Jiinepa.

Haknonnas npusma. Yceuennas nupamuoa. Cummempusi 6 npusme u nupamuode. [lonamue o cummempuu 8 npocmpancmee
(yenmpanvHas, ocegas, 3epkanbHas). [lpumepol cummempuil @ OKpysHcaouem mupe.

3. Tesia u moBepxXHOCTH BpameHust. Yceuennwiu xonyc. Ocesvie ceyenus u ceyenusi napaiievbHvle 0CHO8AHUIO.

4. BekTopsl. Pewenue 3a0au ¢ NnOMOWbI0 6eKMOPO8 U KOOPOUHAM.

Y4enuk 11 ki1acca Hay4urcs.

AJire0pa ¥ Ha4YaJIa MaTeMaTHYeCKOr0 aHaJIHu3A.

1. Kopuu u crenenu. CTeneHp ¢ J€HCTBUTENBHBIM NIOKA3aTENEM, CBOMCTBA CTENIEHU.

CrenenHas QyHKIUS U ee cBoicTBa U rpaduk. UppainronanbHble ypaBHEHHUS.

Kopenb crenenn n>1 um ero cpoiictBa. CTEneHb C palMOHAJIbHBIM IOKa3aTeleM U ee cBoicTBa. [loHATHE O CTEemneHu c
NENCTBUTENIbHBIM MOKa3aTeneM. CBOMCTBA CTENIEHU C AEHCTBUTEIbHBIM ITOKA3aTEIIEM.

2. Jlorapudm. Jlorapudm urcia. OcHOBHOE JorapuMUIECKOe TOXKIeCTBO. Jlorapudm npousBeeHus, 4aCTHOTO, CTEIICHU;
nepexo K HOBOMY ocHOBaHMIO. Jlecsatuunbiii torapudm. CreneHp ¢ AeHCTBUTENBHBIM ITOKa3aTelIeM, CBOMCTBA CTEIICHU.
[Ipocrelinue nokaszatenbHble YpaBHEHUS U HepaBeHCTBA. [lokazaTenbHast GyHKIUS U €€ CBOICTBA U rpaduK.

Jlorapudwm umncna, cBoiicTa sorapudma. Jlecsatuunsiii orapudm. IIpeoOpazoBanue nmorapupMUUECKUX BbIPAKEHUN.
Jlorapudmuyeckue ypaBHeHHs U HepaBeHCTBaA. Jlorapudmuueckas GyHKIMS U €€ CBOWCTBA U rpaduK.

CrernenHas QyHKIUS U ee cBoMcTBa U rpaduk. MppamnroHansHble ypaBHEHHUS.

3. IIpeoOpa3oBaHusi NpoOCTEHIINX BbIPAKEHU I, BKITIOYAIONINX apu(MEeTHUECKHE OMepallii, a TAK)Ke OMepariiio BO3BEICHUS B
CTETICHb M OTepaIuio JorapuhMUPOBAHUS.

4, @dyuknun. [TokazarenpHas QyHKIUsS (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U TpaduK.

[IpeoGpazoBanus rpaduKoB: MapauieIbHbIN IEPEHOC, CHMMETPHUS OTHOCUTEIIBHO OCEH KOOPAMHAT M CUMMETPHS OTHOCUTEIBHO
HaJaJia KOOPJIMHAT, CHMMETPHSI OTHOCUTEIBHO MPSIMOU

y = X, paCTsKCHHE M C)KaTHe BIIOJIb OCEH KOOpJUHAT.

5. IpousBoanas. [Ipon3BogHas mokazaTenbHOMN U ToTapudMUIecKor PyHKITHIA.
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6. Unrerpan. [lonsitue 00 ompeneNeHHOM MHTErpaje Kak IUlomaaud KpuBoiuHeHHOM Tpanenuu. [lepBooOpaznas. dopmyna
Hrerotona-Jleitonuna.

/. IlpumeHenne npou3BOAHON M uHTerpaja. lIpumepsl HCNONB30BaHUS MPOUZBOAHOM JJISI HAXOXKJCHHUS HAWITY4IIETO
pELIeHUs B PUKJIAIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHUUYECKHUX, 3a1adax. HaxoxaeHne CKopoCcTH Ul IpoLecca, 3a1aHHOIO
dbopmynon wiu rpadukom. [IpuMepsl npumeHeHus: UHTEerpaia B pusnke u reomeTpuu. Bropas npousBoaHas u ee Gpu3ndeckuit
CMBICIL.

8. YpaBHenuss u HepaBeHcTBa. lIpocTeilline noka3zaTeabHble YpAaBHEHHMS U HEPABEHCTBA. PerieHue pairoHaIbHBIX,
MOKa3aTeIbHBIX, JIOTapU(MUUECKUX ypaBHEHUM U HEpaBeHCTB. PemieHue uppanuoHaabHbIX ypaBHEHHH. OCHOBHBIC MPUEMBI
pElIeHHs] CUCTEM YpaBHEHWI: MOJCTaHOBKA, alre0panvecKkoe CIOKEHHE, BBEJACHHE HOBBIX MEPEMEHHBIX. PaBHOCHUIBHOCTH
ypaBHEHUM, HEPABEHCTB, CUCTEM. PellleHMEe NPOCTEHIINX CUCTEM YpaBHEHUM C JABYMsI HEU3BECTHBIMHU. PelieHue cucrem
HEPABEHCTB C OJTHOW MTEPEMEHHOM.

Hcnonb3oBanue cBOMCTB U IpadukoB GyHKIUN MpU PEIICHUH YpaBHEHHUM U HepaBeHCTB. Meron uHtepBanoB. M3o0paxkenue Ha
KOOPAWHATHOM MJIOCKOCTH MHOKECTBA PEIICHUN YPABHEHUUM U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CHUCTEM.

[IpumeHeHne mMaTeMaTHUYECKMX METOJOB JJIsI PEIICHUs COAEpKaTeIbHBIX 3a7ad M3 Pa3IMYHBIX 00JacTeil HayKU W MPaKTHKH.
NuTepnperanus pe3yibraTa, y4eT peaibHbIX OIPAaHUYEHUM.

9. DyeMeHTHI KOMOMHATOPUKH, CTATHCTHKH W TeopuW BepositHOcTH. [loBTopenue. Pemenue 3amau Ha TabiuyHOE U
rpaduyueckoe npeacTaBieHUe JaHHBIX. Mcnoab30BaHne CBOMCTB U XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEHUX, HAMOOJIBIIETO
Y HaMMEHBIIIETO 3HAaYCHUS, pa3Maxa.

T'EOMETPUSI

10. Tesma u moBepxHocTu BpameHusi. [{ununap m konyc. OcHoBaHHE, BBICOTa, OOKOBasl IOBEPXHOCTh, OOpasyroIas,
pasBeptka. lllap u cdepa, ux ceueHus.

11.00bemMbl TeJ1 M IJIOIIAAH HMX MOBepxHocTeid. Dopmynsl 00bema KyOa, MPSIMOYTOJBHOTO TapalljIeNIeHUIIe a, MPU3MBI,
nuHapa. GopMynbl 00beMa mupaMuibl U KoHyca. DopmyIisl TIIOaau MOBEPXHOCTEN NUIMHAPA U KoHyca. DopMyiibl 00beMa
mapa ¥ miomaaa chepsl.

12. Koopannatel M BeKTOpPbI. J[ekapTOBBl KOOpAWMHATHI B TpocTpaHcTBe. Dopmyna paccTosHUS MEXAY ABYMS TOYKAMHU.
VYpaBHenus chepsl.
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Ydenuk 11 ki1acca noJay4uT BO3MOKHOCTh HAYYUThCS.
1.Tesa u moBepxXHOCTH BpalleHus. Ycevennwiii konyc. Ocegvie ceuenus u cedeHus napanienbHvle OCHOBAHUIO. KACAMETbHAS
niockocmo K cepe. [lpeocmasnenue 06 yceueHHoM KOHyce, ceueHus KOHyca (napanieibhoe 0CHOBAHUIO U NPOX0osuee Yepes
8epUIUHY), ceyeHUs YUIUHOPA (NapaiieibHo U nepneHoOuKyIapHo ocu), cevenus wiapa. Pazeepmka yununopa u kouyca.
IIpocmetiwue KomoOuHayuu MHO202PAHHUKOS U Mell 8PAUeHUsl MeHCOY COOOLL.

Jeuorcenuss 6 npocmpancmee: napaiiesvbHblil NepeHoc, YeHMpanbHas CUMMEMpPUs, CUMMEMPUs. OMHOCUMENbHO NI0CKOCMU,
nosopom. Ceoticmea ogudceruti. Ilpumenenue 0sudicenuil npu peuwieHuu 3a0ay.

2. O0bemblI Teu. [lonamue 06 ooveme mena. Omuowenue 06beM08 NOOOOHBIX Mel.

3. Koopauuatel u BekTOpbl. Cransproe npoussedeHue ekmopos. Teopema o paznodiceHuu 6eKmopa no mpem
HexomnaanapHolm eekmopam. Cransaproe npouzeedeHue 6eKmopos 8 koopounamax. lIpumenenue 6ekmopos npu peuieHuu
3a0ay Ha HaAxXoXMcOeHue paccmoanuil, OIuH, niowaoei u oo6vemMos. Ypasnenue niockocmu 8 npocmpancmee. Ypasnenue cgepol
6 npocmparcmee. Dopmyna Ol BbIYUCIEHUS PACCMOAHUA MeHCOY MOoUKamu 6 npocmpancmee. Dopmyna paccmosanus om
MOYKU 00 NJLOCKOCHIU.

4. YpaBHeHHs U HepaBeHCTBA. Yucno e. Hamypanonwiii noeapugm. Memoo unmepeanog 0ns peuienus Hepagencms.

I paghuueckue memoowl pewienus ypagnenuii u Hepagencms. Pewenue ypasnenuil u Hepagencms, cooepaicaujux nepemerHHyo
noo 3uaxom mooyisa. Cucmemvl NOKA3aMeENbHbIX, 102APUPMUYECKUX U UPPAYUOHANbHBIX YpasHeHuli. Cucmembl NOKA3AMeIbHbIX,
Jloeapugmureckux Hepagencms. Ypasnenus, cucmemol ypasHenuii ¢ napamempom. llepeoobpasnvle s1emeHmapHulx QYHKYULL
IInowaows kpusonuneinou mpaneyuu. Popmyna Hetomona-Jleiionuya. Onpedenennwiii unmezpan. Boluucienue niowaoeti
NIOCKUX ueyp u 00veMo8 mejl 8paueHUs ¢ NOMOWbIO UHMe2paid.

5. BeposiTHOCTB M cTaTHcTHKA. PadoTa ¢ JaHHBIMA.

[loBTOpenue. Pewenue 3a0au na mabauunoe u epagpuyeckoe npeocmasierue 0anuvix. Mcnonvzosanue ceolcms u
Xapakxmepucmux 4ucio8blx Habopogs: CPeoOHUx, HauboIbLUe20 U HaUMeHbUIe20 3HAYeHUs, pazmaxa, oucnepcuu. Pewenue 3a0au
Ha onpeoeienue Yyacmomaol U 8eposiIMHOCIU coObimuil. Boiuucienue geposimruocmeti 8 Onblmax ¢ pagHOB803MOHNCHLIMU
neMeHmapHviMu ucxooamu. Pewenue 3a0au ¢ npumenernuem komounamopuxu. Pewenue 3a0au na eviuucienue eeposmuocmeltl
He3a8UCUMBIX COObIMULL, NPUMeHeHUe GopMYabl ClodCeHUs: geposmuocmell. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiepa,
oepesa eepossimHocmeil, popmyavt beprynu.

Yenosnas eeposmmuocmes. [Ipasuno ymuoorcenus geposmuocmeni. Dopmyna noaiHou eposmHoCmu.

32



Huckpemuvie cryuaiinvie senudunbl u pacnpedenenus. Hezasucumvle ciyuatinvle eruyunsl. Pacnpedenenue cymmol u
NpouU368e0eHUs] He3ABUCUMBIX CITYUAUHBIX BETUYUH.

Mamemamuueckoe odrcudanue u oucnepcus Cay4aunou geaudunsvl. Mamemamuyeckoe 0dcuoanue u OUCHEPCUsl CyMMbl
cayuatinvlx geruyun. I eomempuueckoe pacnpedenenue. bBunomuanvroe pacnpeodenenue u e2o coUCMaa.

Henpepuvignwvie cnyuaiinvle genuyunvl. Illonamue o niomrnocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.
Tlokasamenvhoe pacnpedenenue, e2o napamempul.

Ilonamue o nopmanvhom pacnpedenenuu. Ilapamempol Hopmanvrozo pacnpedenerus. Ilpumepsl Ciyuaunbix 6eIUYUH,
NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NO2PeUHOCMb U3MEPEHUl, pOCI Yell0o8eKa).

Hepasencmeo Yebviuesa. Teopema Bepnynnu. 3axon bonvuux uucen. Boibopounsiii memoo uzmepenus eeposmuocmeil. Poo
3aKOHa OOLUIUX YUCe]l 8 HAYKe, npupooe u obwecmae.

Kosapuayus 0s8yx cayuainwix éenunun. Illonamue o koagppuyuenme xoppenayuu. Coemecmuvie HabIIOOEHUSA 08YX CLYUAUHBIX
senuyuH. Boibopounviil ko3 guyuenm Kopperiyuu.
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Pa3znen lll1. TemaTuueckoe niaannpoBanue. 10 kiace.

e Pasie KosmuecTBo KoHTpoJbHBIX
4acoB padoTr

1. | YwucnoBsie pyHkuuu. TpuroHomerpuueckue 33 2
dbyHKIUH.

2. | TpuroHomeTpuyecKkue ypaBHEHHS. 10 1

3. | Ilpeobpa3zoBanue TPUTOHOMETPUYECKHUX 16 2
BBIPAKCHU.

4. | Tlpsimble ¥ MIOCKOCTH B MPOCTPAHCTBE. 44 3

5. | TlpousBojaHas. 37 2

6. | MHororpaHHHKH. 12 1

/. | BekTopbl B IPOCTPAHCTBE. 8 1

8. | KombunHaTopuka u BEpOSITHOCTb. 6 -

9. | IloBTOpenwue. 4 1

Hroro 170 13
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TemaTnueckoe mianuposanme. 11 kaacc.

KosmnuecTBo KoHTpoJbHBIX
No Pasnen
4acoB pador

1. | IloTopenue kypca 10 kinacca. 6 -
2. | CTeneHu ¥ KOPHHU. 12 1
3. | CrenenHble PyHKIMH. 8 1
4. | Meroa KOOpAWHAT B TPOCTPAHCTBE. 11 1
5. | Iloka3arenpHas u jorapugmuyeckas QyHKIHH. 28 2
6. | Tena u mOBepXHOCTH BpalleHUs: HUJIMHAP, KOHYC M 1Iap. 14 1
/. | IlepBooOpa3Hasi 1 MHTETpaJl 9 1
8. OOBEMBI TN ¥ TUIONIAIU TOBEPXHOCTEH. 15 1
9. | YpaBHenus u HepaBeHcTBa. CUCTEMBI YPAaBHEHUI U HEPABEHCTB. 25 1
10. | DnemeHThl KOMOWHATOPUKH, CTATUCTUKH U TEOPUU BEPOSATHOCTEH. 11 1
9. | 3axmounTenbHOE IOBTOPEHUE IIPU MTOATOTOBKE K UTOIOBOM aTTecTaluu 31 1

nTOoro 170 11
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KanenpapHo-remaruyeckoe mianuposanue. 10 kiace.

IHpunoxenue 1.

Ne Tema ypoka Conep:kanme ypoka JaTa ypoka
yPOKa IUIaH (pakr
Yucaosbie pyHKuuu. Tpuronomerpuyeckue GpyHKIUM.
1 Onpenenenre yncaoBoi pyHkuuU U ciocoObl | Onpenenenue YnciaoBoi (GyHKIUU, CIOCOOBI €€
eé 3aganusl. 3aganusi. O6IacTh onpeeNIeHus U MHOXKECTBO
3HA4YCHUM.
2 Onpenenenne 4ucaoBoi GpyHKUMU U ciocoObl | OnpeneneHne YUCI0oBOW (YHKIMH, CIIOCOOBI €€
€€ 3aJIaHus. 3amanus. I'padux  ¢ynkumn. I[loctpoenue
rpaukoB (QYHKIMH, 3aJaHHBIX pPa3IMYHBIMU
Croco0aMHu.
3 CaoiicTBa (hyHKIIUH. CpoiicTBa (hyHKIIUN: MOHOTOHHOCTD, YETHOCTh U
HEYETHOCTh, MEPHOJANIHOCTh, OTPAHUICHHOCTb.
4 CaoiicTBa (hyHKIIUH. CgoiictBa (yHkiui. [IpomMexxyTku Bo3pacTaHus
U yObIBaHUs, HauOoJIbIlIEe M HAUMEHBIIIEE
3HaueHus. ['paduyeckas MHTEpIpeTaLys.
5 OO6partHast pyHKITHS. OO6parnas ¢pyakusa. Ooracme onpedeneHus u
obnacmo 3Havenul oopamuo pynxyuu. I'paduk
0o0paTHO# GyHKIIHH.
IIpsimble U JIOCKOCTH B MPOCTPAHCTRBE.
6 [Ipenmet crepeomeTpuu. AKCHOMBI [Ipenmer crepeomeTpuun
CTEpEOMETPUH. AKCHOMBI CTEpPEOMETPUU
OCHOBHBIE IIOHATHUS CTEPEOMETPUH (TOUKA,
npsiMasi, III0CKOCTb, IPOCTPAHCTBO).
7-8 CrnencTBust U3 aKCHOM CTEPEOMETPHUH. Hexotopsle cieacTBUS U3 aKCHOM.
9-10 Pemenne 3amay Ha TNpUMEHEHHE AaKCHOM | AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3

CTEPEOMETPUHU U UX CIEJICTBUU

AKCHOM.
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11-12 | IlapannenbHsle IpsIMBIE. B3anmuoe pacIOIOKEHUE MPsAMBIX B
MIPOCTPAHCTBE. [TapannenvHble MpsIMbIE,
CBOMCTBA HapajuIeIbHbIX HPSIMBIX.
[Iepecekaromuecs npsimeIe.
(I1apannenvhvie npsimbie 6 apxumekmype u
cmpoumenbcmse).

13-14 | IlapamnensHOcTh  mpsiMOM M mIockocTH.| [TapamienbHOCTE NpAMON M IIIOCKOCTH. [Ipu3Hak
[Ipu3nax [apajuIeIbHOCTH IpsAMON Y| MapajuIeIbHOCTH IIPSAMOM U INIOCKOCTH.
IIJIOCKOCTH.

15 [TapamienpHOCT, NpAMOM M IUIOCKOCTH, uX| [Ipu3HaK mnapamienbHOCTH NPSMON U
CBOMCTBaA IJIIOCKOCTH, UX CBOMCTBA.

16-17 | CkpemnruBaromuecs npsiMbie CkpemuBaroniuecs npsimbie. [lepecekaroruecs

TpsIMBIE.
18-19 | Yroa mexay npsMbIMHA B IPOCTPAHCTBE VYrael ¢ coHampaBJIE€HHBIMH CTOPOHAMH. YTOJI
MEXAY IPSIMBIMU B IPOCTPAHCTRBE.

20 KonTtponshas pabota Ne 1 no teme «B3aumuoe | Pemate mnpocrtediime IUIaHUMETpUYECKUE U

PaCIIOJIOKEHNE MPSAMBIX B IPOCTPAHCTBEN CTEPEOMETPUYECKHE 3a/Jaud Ha HaXOXKJECHUE
T€OMETPUYCCKUX BEJIMYUH (JJTUH, YTJIOB)

21 YucnoBas OKpy>KHOCTb. OkpyxHOCTh. POPMYyJIa IJIMHBI OKPYKHOCTH U €€

3JIEMEHTOB
22 Yucnosas OKpyKHOCTb. UucnoBast OKpYKHOCTb, IOJIOKUTEIBHOE U
OTpHIIaTEeNIbHOE HaIlpaBlieHUuE 00Xo0/1a
OKPY>KHOCTH, IEPBBIM U BTOPOM MaKeT.

23 Yucnosas OKpyKHOCTb. YucoBasi OKpYKHOCTb, IIOJIOKUTEIIBHOE U
OTpHIIaTeNIbHOE HaIlpaBlieHUuE 00Xo0/1a
OKPY>KHOCTH, TIEPBbIM U BTOPOM MaKeT.

24 UucnoBas OKpy>KHOCTb Ha KOOPIMHATHOM Cucrema KOOpAMHAT, YUCIOBask OKPYKHOCTh Ha
IJIOCKOCTH. KOOPJIMHATHOM IJIOCKOCTHU, KOOPAUHATHI TOUKU

OKPY’KHOCTH
25 UYucnosas OKpYKHOCTb Ha KOOPJAMHATHON

IIJIOCKOCTH.
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26 CuHyC 1 KOCHHYC. CuHyc, KOCHHYC ITPOU3BOJIBHOTO YHUCIIA U UX
CBOMCTBA, IIepBasi, BTOpasi, TPETbs U YETBEPTas
YETBEPTU OKPYKHOCTH.
Haxoxnenne cuHyca, KOCHHYCa IIPOU3BOJIBHOTO
YUCIIa; peIeHUe TPOCTENIINX YPAaBHEHNUN U
HEPABEHCTB.
27 CuHyC 1 KOCHHYC.
28 CuHHYC 1 KOCHUHYC.
29 Tanreunc TaHreHc, KOTaHr€HC MPOU3BOJIBLHOTO YUCIIA
1 KOTaHI'€HC. Y UX CBOMCTBA, IIepBasi, BTOpas, TPEThs U
YeTBEpTask YETBEPTH OKPYKHOCTH.
Haxoxxnenne TanreHca, KOTaHT€HCa
MIPOU3BOJIBHOTO YHCJIA U 3aIACh UX Yepe3 1T .
Pemenne npocreimmx ypaBHEHU 1 HEPABEHCTB.
30 Cunyc, KOCHHYC, TAHT€HC U KOTAHT'€HC. OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA
Tpuronomerpuueckue QpyHKIUN.
Tpuronomerpuieckue
COOTHOUIEHUS OJTHOTO
aprymeHTa.
31 Tpuronomerpuyeckue GyHKIIHH YUCIOBOTO
apryMeHTa.
32 Tpuronomerpuueckue pyHKIHUN YTIOBOTO CuHyc yriia, KOCUHYC yIJIa, TAHT'€HC yIJIa,
apryMeHTa KOTaHT'€HC yTJa, rpajycHasl Mepa yria,
paavaHHasl Mepa yria.
33 Tpuronomerpuueckue GpyHKIIUN YTIOBOTO
apryMeHTa
34 KontponbHas pabota Ne 2 o Teme [IpoBepka 3HaHUM M YMEHMI ydaluxcs 1o Teme
«Tpuronomerpuyeckue QyHKIUI» «TpuroHomeTpuuecKue QyHKIUNY.
35 DopMyIbl IPUBEICHHUS. ®opmynsl npuBeneHus, [IpeobpasoBanue

HpOCTCﬁH.IHX TPUT'OHOMCTPUUICCKUX BLIpa)KeHHfI.
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36 @opMyJIbl IPUBEICHUSL.
37 ®ynkuums y = Sin x, ee cBoicTBa U rpaduk. Tpuronomerpuueckas GyHKIHs y = Sin X,
rpaduk GyHKIUH, CBOWCTBA (PYHKIINH.
Cunycounja, BOJIHa CHHYCOM/IBI.
38 ®ynkuwms y = Sin x, ee cBoiicTBa U rpaduk.
39 OyHKIUs y =COS X, €€ CBOMCTBA U rpaduk. Tpuronomerpuueckast GyHKIus, y =COS x ,
rpaduk QyHKIMH, CBOMCTBA (PyHKIUU.
40 @OyHKIMS y =COS X, €€ CBOWCTBA U rpaduk.
41 [MeproanaHOCTh GYHKIHIA ¥ = SiN X, ) =COS X. [leproqUHOCTH, OCHOBHOM NEPUO.
42 [IpeobpazoBanus rpaduxoB | [IpeoOpa3oBanuss  rpadukoB:  mapanienbHbII
TPUTOHOMETPHUYECKUX (DyHKITHH. MepeHoc,
CUMMETpUsl OTHOCUTENIBHO OCel KOOpIMHAT u
CUMMempUsi OMHOCUMENbHO HAYANA KOOPOUHAM.
PacTsikenue u cxaTve BAOJIb OCE KOOPJUHAT.
43 [IpeobpazoBanust rpadguKoB
TPUTOHOMETPHUUECKUX (PYHKIIMH.
44 [IpeobpazoBanue rpadukoB [IpeoOpa3zoBanusi  TpaduKoOB:  MHapaICIbHBINA

TPUTOHOMETPHYECKUX
byHKIUH

IEPEHOC,

CUMMCTPpHA OTHOCUTCIIBbHO oceit KOOpAuHAT u
CUmMmMempust OmHoOCUmMelIbHo Havaula KoopduHam.
Pactsokenue u coxarue BIOJIb ocel KOOpAMWHAT.
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45 OyHKIMA Tpuronomerpruueckue
y = tgXx, y = ctox, byHkmu: y = tgx,
WX CBOMCTBA U TpadUKH. y = ctgx , rpaduku QyHKIIUA, CBOIICTBA
GyHKINH.
Tanrenconua.
46 OyHKIUA
y =1gXx, y = ctgXx
WX CBOMCTBA U rpaduKu.
47 Kontponbhas padota Ne 3 o Teme [IpoBeputh yMeHME TOIB30BATHCS CBOMCTBAMHU
«Tpuronomerpuueckue PyHKIINU, UX CBOMCTBA | (YHKIUN U CTPOUTH TpadUKH (PyHKITUH.
U rpapuKm»
TpuronomerpuyecKkue ypaBHeHU .
48 [IepBble pencTaBICHNS O PELLIEHUH YMeHue pemars mpocTenime
TPUTOHOMETPUUIECKUX YPABHEHUI TPUTOHOMETPUIECKHE YPABHEHUS C TIOMOIIBIO
OKPY>KHOCTH
49 ApKKOCUHYC unciia. Perienre ypaBHEeHUs ApkkocuHyc. TpUroHoMeTpu4ecKkrue ypaBHEHUs,
CoS x = a. rpaduyuecKuii METO] PEeIICHHs YPaBHEHUH BU/IA
COS x = q,
Hepasencmesa euoa oS x < a.
50 Apkkocunyc. Permenue ypaBHeHUs Apkkocunyc. [Ipocreitmme TpuroHomer-
cost=a. pUYECKUE YpaBHEHUs, npocmenuiue
MPUSOHOMEMPUYECKUE HEPABEHCMEBA.
Hcnonb3oBanue cBOMCTB U rpa@uKoB (YHKITHIA
IIPU PELLICHUU YPABHEHUN U HEPABEHCTB.
51 Apkcunyc. Peuienune Apkcunyc. [Ipocreiine TpUroHOMeTpUIECKHE

YpaBHEHHA
sint=a

YPaBHEHUs, npocmeuuiue mpuzoHomempuiecKue
HepaseHcmaa.
Hcnonp3oBaHue CBOMCTB U ITpauKoB (PyHKIMH
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IIPU PELICHUN YPABHEHU U HEPABEHCTB.

52

Apxkcunyc.
Pemenue
ypaBHEHHUS
sinx = a.

Apxkcunyc, ypaBHeHue Sin t = a, HepaBeHCTBa Sin
X< @, IPOCTENIINE TPUTOHOMETPUUECKUE
YpaBHEHHUS.

Hcnonp3oBanne CBOKCTB U TpapuKoB (PyHKIHNA
IIPU PELICHNUN YPABHEHUN U HEPABEHCTB.

53

APpKTaHT€HC U apKKOTaHreHe. Perienne
YPaBHEHUI tgx=a, Clgx =a.

[Ipocreiimme TPUrOHOMETPUYECKUE YPABHEHMS,
npocmeriuiue mpucoHomempuieckue
Hepasercmea. VICTIOIb30BaHUE CBOWCTB U
rpaduKoB QyHKIMI IPU PEIIEHUH YPAaBHEHUN U
HEpPaBEHCTB.

Apkmaneenc u apkkomanzenc, ypaBHEHHUS:

tgt = a u ctg x = a, HepaBeHCTBA tgt>a, Ctg x >

a, TIPOCTEHIIINE TPUTOHOMETPUYECKUE (PYHKIIUH.

54

Tpuronomerpruyeckue ypaBHEHHS.

[IpocTelilive TPUTOHOMETPUYECKHUE YPABHEHUS,
npocmetiviue mpucoHomempuiecKkue
Hepagencmea. VIcrionb30BaHuEe CBOWCTB U
rpadukoB PYHKITUH TIPH PEIICHUN YPaBHEHHUH U
HEPABEHCTB.

[Ipocreiiie TPUrOHOMETPUYECKUE YPaBHEHUS,
METO/ BBEJICHHSI HOBOM NIEPEMEHHOM .

55

Tpuronomerpuueckue ypaBHEHUS.

[Ipocreiiie TPUrOHOMETPUYECKUE YPaBHEHUS,
METO/T BBE/ICHUS] HOBOI IIEPEMEHHOM, METOT
Pa3IOKEHUS] HA MHOYKUTEINH, OJHOPOIHbIE
TPUTOHOMETPUYUECKUE YPABHEHHUSI, AITOPUTM
pelleHrs OJHOPOIHOTO YPaBHEHUsI BTOPOI
CTETICHH.

56

Tpuronomerpuueckue ypaBHEHUS.
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57 KonTponbnas padora Ne 4 o reme
«TpuroHoMeTpru4ecKHe YpaBHEHUSD)

IIpeoOpa3zoBaHHe TPUTOHOMETPHYECKHUX BHIPAKCHHH.

58 CuHHyC 1 KOCHHYC CyMMBI U pa3HOCTH @opMyIIbl CHHYCA U KOCUHYCA CyMMBI
apryMEHTOB. pasHocTH 1BYX yrioB. [IpeoOpa3oBaHue

IIPOCTEUIINX TPUTOHOMETPUYECKHUX BBIPAKECHUH.

59 CuHyC 1 KOCHHYC CyMMBI U pa3HOCTH
apryMEHTOB.

60 CuHHYC 1 KOCUHYC CYMMBI U pa3HOCTHU @opMyIIbl CHHYCAa B KOCHHYCA Pa3HOCTH
apryMEHTOB. aprymeHToB, [IpeoOpa3oBaHue npocTelmmx

TPUTOHOMETPUYECKHUX BbIpA)KEHNUN. BpIBOA
dbopmy.

61l CHHYC ¥ KOCUHYC CYMMBI U Pa3HOCTH
apryMEHTOB.

62 TaHreHc CyMMBI M pa3HOCTH apIyMEHTOB. @opMyIIbl TAHT€HCA PA3HOCTH U CYMMBI

apryMeHTOB

63 TaHreHc CyMMbI U Pa3HOCTH apryMEHTOB.

64 Kontponbras padora Ne 5 mo teme [IpoBepka ymeHus pemaTh MpoCTEHIIIe
«Tpuronomerpuueckue GopMyJibl CI0KEHUS TPUTOHOMETPUYECKUE YPABHEHUS U IIPOCTEUIINE
apryMEHTOB» TPUTOHOMETPUUYECKUE HEPABEHCTBA, UCIIONIB3YS

peoOpa3zoBaHusl BEIPAKEHUH.

65 dopmyJibl JBOMHOTO apryMeHTa. CHUHYC ¥ KOCHHYC JBOMHOTO yTJIa.

[TpeoOpazoBanue MPOCTEHIINX
TPUTOHOMETPUYECKUX BbIpakeHUH. TaHreHc
JIBOMHOTO yTJIa.

06 Dopmyibl JBOWHOIO ®opmyIbl ABOMHOTO apryMeHTa, hopm) bl
apryMeHTa. NONOBUHHO20 Yeaa.

@opMyJIbl IOHMKEHUSI CTENIEHU.

67 ®opMyIbl JBOMHOIO apryMeHTa. Dopmynvl NONOBUHHO20 Y2Id.

[TpeobpaszoBanue mpocTemx
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TPUTOHOMETPUYECKHUX BBIPAKCHUN.

68 [IpeoOpa3oBaHre CyMM TPUTOHOMETPUUECKUX | Dopmyavl npeodpazo8anus Cymm
(GYHKIMH B IPOU3BEACHUS. MPUSOHOMEMPUYECKUX DYHKYUL 8 NPOU3BEOeHUs
69 I[peobpazoBaHye CyMM TPUTOHOMETPHYECKIX Dopmynvl npeobpazoeanus Cymm
(GYHKIMN B IPOM3BEICHNUS MPUSOHOMEMPUYECKUX DYHKYUL 8 NPOU3BEOeHUs
70 [IpeoOpazoBaHrie CyMM TPUTOHOMETPHUECKUX IIpeobpazosanue npoussederuii
(GYHKIMH B TIPOM3BEICHNUS MPUCOHOMEMPUYECKUX (DYHKYULL 8 CYMMbL.
Buipaowcenue mpueonomempuueckux @yHxkyuil
yepe3 manzenc NOI0BUHHO20 APSyMeHma
Dopmynvl npeobpazosanus npousseoeHUs
MPULOHOMEMPUHECKUX (DYHKYULL 8 CYMMY
[IpeoOpazoBanue mpocTeHIImx
TPUTOHOMETPHUUYECKUX BHIPAKCHUI.
BcenomorartenbHblil aprymeHT, mpeodpazoBaHue
BBIPAKECHUI
Asin x + Bcos x k Buay Csin(x + t)
71 [IpeobGpazoBanue Mpou3BeACHUI TIpeobpaszosanue npoussedeHuil
TPUTOHOMETPUYECKUX (QYHKIHI B CYMMBI. MPUCOHOMEMPUYeCKUX QYHKYULL 8 CYMMb.
DOopMYyJIbL.
72 [IpeobpazoBanue Mpou3BeACHUI TIpeobpazosarue npoussedeHutl
TPUTOHOMETPUYECKUX (QYHKIIUN B CYMMBI. MpUCOHOMEMPUYECKUX (DYHKYULL 8 CYMMDL.
®Dopmyrbl Ipeodpa3oBaHUs TPOU3BEACHUS
TPUTOHOMETPUUYECKUX (DYHKIIMIA B CyMMY.
73 KonTtponsHnas pabota Ne 6 o teme [IpoBepka 3HaHUI ¥ YMEHUH 1O TaHHOU TeMe.

«DPopMyJIBI TPUTOHOMETPUNY

IIpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE.
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74-75 | lapamnensHocth 1iockocteit. CoiictBa u| IlapamienbHbie TUIOCKOCTH. CaoiicTBa
IIPU3HAK [TapAJUIEIbHOCTH JBYX IUIOCKOCTEN napasuleIbHbIX IJIOCKOCTEM. [Tpusnak
1apauIeIbHOCTU JBYX IJIOCKOCTEH.

76-77 | PaccrosHue Mexly nmapauieIbHbIMU Pemenne 3ama4 mo reme «CBoMcTBa

IJIOCKOCTSIMU napauieIbHbIX JIOCKOCTE
[TapasuiesnpHble INIOCKOCTH: IPU3HAK, CBOMCTBA.

78-79 | Terpasap. [lapamnenenurmne. Tetpasap (BepmuHbl, péOpa, TpaHu).
N3o0pakenue mpocTelux MpoCTPAaHCTBEHHBIX
¢uryp Ha IIOCKOCTH: U300pa’keHue TeTpalipa
Ha TUIOCKOCTU (paszeépmia mempasopa).
[Tapamienenunen.

80-81 | Ceuenus ky0a, TeTpadapa u mapauienenunena. | [loctpoenne mnpoctpanctBeHHbix ¢uryp. Kyo.
[Mapannenenunen. Cedenuss KyOa, TeTpasapa H
rapajuielenunesa.

82 KonTtposnrsHas padora Ne 7 o teme [Iepecekaromuecs, napauienbHble U

«ITapannenbHOCTh IITOCKOCTEN CKpeluBaromuecs npsmele. [lapannensHocTb
psIMOM ¥ IocKOCTH. [TapannensHOCTh
MIJIOCKOCTEN.

83- [TepieHANKYASAPHOCTH MOPSIMBIX, UX CBOWCTBA. | [lepneHauKyIIpHOCTh MPSAMBIX, IPSAMOU U

84-85 | [lepneHImKyaIsIpHOCTE MPSIMOiA ¥ TIOCKOCTH. IJIOCKOCTH, CBOMCTBA U MPU3HAKYU IPAMBIX,
NEePIEHANKYJISIPHBIX K IIJIOCKOCTH

86-87 | [Ipu3Hak nepneHANKYJISPHOCTU IPSIMON U [Ipu3Hak nepneHANKYJISIPHOCTH MHPSIMOU U

IIJIOCKOCTH. IJIOCKOCTH.
(I1epnenouxynsipHocme nPAMbIX U RIOCKOCMEN 8
CMPOUmMenbCmee U apXumexkmype)
88 Teopema o0 mpsAMOM, MEPIEHIUKYJISIPHOMN K Teopema o mpsIMOM, NMEPICHANKYISIPHON K
IIJIOCKOCTH IIJIOCKOCTH.

89- Pemenue 3a7a4 o teMe | [lepnieHIuKyasspHOCTD NPSAMBIX, NPSIMOU U

90-91 | «IlepneHmuKyIAPHOCTD MPSMOIi U MIIOCKOCTHY | TJIOCKOCTH

02-93 | Ilepnienauxynsp u HakioHHbIE. PaccTtosiuue ot | [lepnienaukyssap u HaknoHHas. PaccTtosHus ot

TOYKHU OO IIJTOCKOCTH.

TOYKH JI0 IJIOCKOCTHU. PaccTtosiHue ot npsamon 1o
IUIOCKOCTH. PaccTosiHue Mexay napauieabHbIMA
iockocTsiMu. PacctosiHne Mexy gurypamu B
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IIPOCTPAHCTBE.

Teopema 0 TpEX NEPHEHAUKYIISIPAX.
Paccmosnue meancoy ckpewusarowgumucs
NPAMBIMU.

94 Yros Mex Iy NpsMON U IUIOCKOCTBIO. VYros Mex 1y NpsSMON U IUNIOCKOCTBIO.
[TapannenpsHOE NPOEKTUPOBAHUE.
(IIpoexyus pueypol Ha OanHyIO NIOCKOCMB).
05-96 | Teopema o Tpex neprneHANKYIApax. Yo Teopema o TpEX NepHeHIUKYIISIpax.
MEXKy NPSAMOU U IIJIOCKOCTBIO.
97 JIByrpaHHbIN yTOJL. Jleyepanmsiii yeon, NUHEUHbIL Y20a 08YZPAHHO2O
yena. Ilnowads  opmozoHanbHOU  npoekyuu
MHO20)20/IbHUKA
08-99 | [IpuzHak MEPIEHINKYIAPHOCTH IByXx | IlepnenaukyIspHOCTD IIJIOCKOCTEM:
MJIOCKOCTEH. onpeziesieHue, NMPU3HAKU U CBOMCTBA.
100- [IpsAMOYTOIBHBIN MTapasuIeIEINIIE . [IepneHMKyISAPHOCTH IIJIOCKOCTEM:
101 OnpeieeHueE, npuzHak.  OmnpexneneHue
PSIMOYTOJIBHOTO MapaJuIelIeUIe 1a.
CBolicTBO JMaroHanen MPSAMOYTOJIbHOTO
napajuie’aenunesaa.
102 KontponsHnas padota Ne 8 o teme [leprieHAMKYJISIPHOCTD MPSIMBIX U TJIOCKOCTEM:
«IlepneHIUKYIIPHOCTD TIOCKOCTEW» IpU3HaKH, cBolicTBa. HakinoHHas u €€ npoekuusl.
Yron Mexay npsiMor U III0CKOCTHIO.
IIpousBoaHasi.
103 UucnoBble Mocne10BaTeIbHOCTH U UX CBOMCTBA. | UMCIIOBBIE MOCIIE0BATENLHOCTH (ONpeAeIeHUE,
[Ipenen nocnenoBaTenbHOCTH. npuMepsl, cBoiictBa). Ilonamue o npedene
nociedosamenbHoCHu.
104 YuctoBbIe MMOCIICIOBATEILHOCTH ¥ KX CBOUCTBA. | [lonsimue o npedene nocie008amenbHOCHIU.

Hpeﬂen IIOCJIICAOBATCIIBHOCTH.

CywecmesosaHue npedeia MOHOMOHHOU
o2panudenHoll nociedosamenvHocmu. JInuna
OKPY>KHOCTH U IUIOIIAJb Kpyra KaK Ipeaebl
nocJeoBaTeabHOCTe. OKpPECTHOCTh TOUKH,
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panuyc okpectHocTU. Teopema o mpenenax
IIOCJIEIOBATEIILHOCTEMN.

105

Cymma OECKOHEYHOH
MPOTPECCHH.

r€OMETPUYECKOU

beckoneunas yObIBaroiiasi reomeTpuieckast mpo-
IPeECCHs U €€ CyMMA.

106-
107

[Mpenen GpyHkmwmH.

Ilonsmue o nenpepvigHocmu QyHKyuu.
[penen pynkwy Ha GECKOHEYHOCTH, TIPEAEI
(GyHKIMU B TOUKE, HENpepbIBHAS (DYyHKLUS Ha
MIPOMEKYTKE, TeOpeMa 00 apu(PpMeTHIECKIX
orepanusx HaJl peesaMu.

108

[Ipenen dyukmmy.

BepmuxanvHvle u 2opuzonmanvubie acCUMnmomol
2pagukos, IpUpaILEHNe apryMEeHTa, IPUPALLECHHE
GYHKIHH.

109-
110

[Ipenen dyukmmy.

111

Onpenenenre Nporu3BOIHOM.

[TonsiTne o mpou3BoIHON GHyHKINH, (PU3UIECKUT
Y T€OMETPUYECKUI CMBICI TPOU3BOJIHOM. 3a/1aua
0 CKOPOCTH JBW)KEHHS, MTHOBEHHAs! CKOPOCTb,
KacaTeJIbHas K IUIOCKOW KPHUBOIA, KacaTenbHas K
rpaduky QyHKIHH, OrpeaeneHre POU3BOIHOM,
CKOPOCTb U3MEHEHUsI (DYHKIIUH.

112

Onpenenenue nNpou3BoHON

[TpousBomHast PyHKIUH, aITOPUTM HAXOXKICHUSI
npor3BOIHOM, mddepeHnrnpoBanne GyHKINU.
Ces3b Mexy nuddepeHpyeMocTbio pyHKINN
B TOYKE M HEMPEPHIBHOCTHIO (DYHKIIUU B 3TOU
TOYKE.

113

Ornpenenenye Npou3BOJHON
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114 Beluncnenue npou3sBOAHbBIX. Dopmynsl quddepentmpoBanus. [IponsBoanbie
OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.

115 Brrunciienue nmpou3BoaHbIX. ®Dopmynsl muddepeHIIpoBaHUS, TPaBUIa
Qg depeHInpOBaHHS: TPOU3BOIHBIC CYMMBI,
Pa3HOCTH, IPOU3BEAEHUS, YACTHOTO.

116 Beruncnenue npon3BOHbIX. .DopmyIsl muddepeHTpoBaHsL, TIPaBUIa
mddepeHInpoBaHUS

117 Brruncrienue npon3BoIHBIX. ®opmynsl quddepeHnpoBanHusi, MpaBuia
T depeHIpPOBaAHNS.
[Tpoun3BoIHBIE KOMIIO3UIIMU JAHHOW (PYHKITUH C
JIMHENHOM.
Juddepennmpoanne Gynkimu y= f(kx+m).

118 Brruncnenne nponsBogHbIX. Bropast npousBoaHas u ee PU3NUECKUI CMBICIL.
®opmynsl tuddepeHpoBaHus, MpaBuia
TG depeHInpOBaHNUS.

119 Brrunciienue npou3BoaHOM ®dopmysl quddepeHnpoBaHusl, MpaBuia
nuddepeHnrpoBaHus.

120 Kontponbnas padota Ne 9 mo teme ®dopmynsl mudepeHnrnpoBanusl, MpaBuiia

«IIpaBuna u GopmMyIbl OTHICKAHUS b depeHunpoBaHus
MIPOU3BOIHBIX)»

121 VYpaBHeHue KacarenbHOU K Tpaduky ¢ynkiuu. | KacarenbHas k rpaduky, yriioBoit kodphUIreHt,
AITOPUTM COCTABJICHUS YPAaBHEHHUs KacaTeIbHOU
K TpaduKy QyHKITHH.

122 VYpaBHeHue kacatenbHOH k rpaduky ynkuun. | KacarenpHas k rpaduky, yrioBoit koadduimenrt,
AITOPUTM COCTABJICHUSI YPAaBHEHHUS KacaTeIbHOU
K Tpaduky QyHKIUU.

123 OyHK1us, €€ CBOMCTBA U TpaduK. IToBTOpUTE MaTepuai o reme « DyHKIus U e€

CBOMCTBaY
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124

[IpumeHneHne mpon3BOIHOM ISl UCCIETOBAHUS
(YHKIMIT HA MOHOTOHHOCTB M 3KCTPEMYMBEI.

[IpuMeHeHne npon3BOIHON MJIs UCCIEN0BaHUS
¢GyHKLMI ¥ TOCTpOeHus! rpaduKoB.
Bospacratomas u yosiBaromiast pyHKIUs Ha Po-
MEXYTKE, MOHOTOHHOCTb, aJITOPUTM HCCIIe-
JOBaHUS PYHKIIMU HA MOHOTOHHOCTB, TEOpEMa O
MOCTOSIHCTBE (DYHKIIMU HA TIPOMEXKYTKE.

125

[IpumeHeHne MpoON3BOIHOM ISl UCCIETOBAHUS
(byHKIMHA HAa MOHOTOHHOCTD U OKCTPEMYMBI.

[IprumeneHne npon3BOIHOM ISl UCCIIETOBAHUS
¢GyHKIMIA 1 mocTpoeHust rpagukoB. Touku
9KCTpEMyMa: TOYKa MUHUMYyMa, TOYKa
MaKCHUMYyMa, aJITOPUTM UCCIIEIOBaHUS PYHKIIMH
Ha MOHOTOHHOCTb U 3KCTPEMYMBI.

126

[IpuMeHeHne npon3BOIHOMN IS NCCIEA0BAHMS
(GyHKIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBI.

Bospacraromias u yosiBaromas GyHKIUs Ha
MPOMEKYTKE, MOHOTOHHOCTDb, TOYKU SKCTPEMYMaA,
QITOPUTM HccieI0oBaHUsS QYHKIIMHN Ha
MOHOTOHHOCTb U 3KcTpeMyMbl. HeoOxoamnmoe
yCIIOBHE IKCTPEMYMa, T0OCTATOYHOE YCIOBHE
IKCTPEMyMa.

127

[IpumeHeHne MpoN3BOIHOM ISl UCCIETOBAHUS
(GbyHKIMHA HAa MOHOTOHHOCTD U 9KCTPEMYMBI.

Bo3spacraromiast u yosiBaromasi pyHKIMs Ha IPpo-
MEXYTKE, MOHOTOHHOCTB, TOUKH 3KCTPEMyMa, aj-
TOPHUTM HCCIICIOBAHUS HETIPEPBIBHOM (DyHKITHH
Ha MOHOTOHHOCTh U 3KCTPEMYMBI.

128

HpI/IMCHCHI/IC HpOPI3BOI[HOI>i JJIs1 UCCII€JOBaHUA
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTb U 3KCTPEMYMBI.

BospacTaromas u yosiBaromas GyHKIHUs Ha
MPOMEKYTKE, MOHOTOHHOCTb, TOYKH IKCTPEMYMA,
QITOPUTM HCCIeI0BaHUS (QYHKIIMH Ha
MOHOTOHHOCTb U IKCTPEMYMBI.

129

[Toctpoenue rpadukoB QyHKIUIA.

I'padux GpyHKIMH, cTAllMOHAPHBIE U KPUTHUYECKHE
TOYKH, TOUKH IKCTPEMYMA, TOUKH NIEPECEUCHUs
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rpauka ¢ OCsIMH KOOPAMHAT, TOUYKU pa3pbiBa
(GYHKLIUH, aCUMIITOTA, 20PU3OHMATbHAA
acumnmoma, 6epmMUKAIbHAA ACUMRINOMA.

130 [Toctpoenue I'padux GyHKIMH, CTAIIMOHAPHBIE U KPUTHUYECKHE
rpaduKoB TOYKH, TOYKH IKCTPEMyMa, TOUKH ITePeCeUCHHSI
(bYyHKIHH. rpaduka ¢ OCsIMH KOOPAMHAT, TOUYKU pa3phiBa

(GYHKIUH, aCUMITOTA, 20PU3OHMATbHASL
acumMnmoma, 6epmMuKaIbHAs ACUMNIMOMA.
I'paguxu OpobHO-1UHElIHbIX DYHKYULL.

131 [TocTpoenue I'paduk PyHKIIMM, CTallMOHAPHBIE U KPUTHYECKHE
rpaduKoB TOYKH, TOYKH IKCTPEMyMa, TOUKH TTePeCceUeHHsI
GbyHKIHH. rpaduka ¢ OCsIMU KOOPAWHAT, TOYKH pa3pbiBa

(GYHKIIUH, aCHMITTOTa, TOPH30HTATIbHAS
ACHIMIITOTa, BEPTHUKAIbHASI aCHMITTOTA.

132 [TocTpoenne
rpaguKoB
byHKIHIA.

133 ITpuMeHeHne Npou3BOAHOMN /IJIs1 OTHICKAHUS Haxoxaenne HanOoJIbIIEro 1 HAMMEHBIIIETO
HauOOJIBIINX U HAUMEHBIIINX 3HAYCHU 3HAYCHUH HETPEPHIBHOW (PYHKITUN HA
HeNnpepbIBHOM (PyHKIMU HA IPOMEXKYTKE. IPOMEKYTKE, JITOPUTM HAXOXKICHUS

HaMMEHBUIEr0 U HanOOJIbIIEr0 3HAYCHUH
HENpepbIBHON (YHKLIUU HA OTPE3KE,
HaXO0KJ€HUE HauOOJIbIIEro UK HaMEHBILIEro
3Ha4YeHus1 QYHKIUH, HETIPEPHIBHON Ha
HE3aMKHYTOM IPOMEXKYTKE.

134 ITpuMeHeHne NPOU3BOAHOMN /ISl OTHICKAHUS HaxoxxaeHne HauOoJIbIIEro 1 HAMMEHBIIIET0

HauOOJBIINX U HAUMEHBIINX 3HAYECHU I
HEeNpepbIBHOM (PyHKIMN HA IPOMEXKYTKE.

3HaUEHUH HEMPEepHIBHON (YHKIIMH HA
MIPOMEKYTKE, aJITOPUTM HAXOXKICHUS
HAaUMEHBIIIEr0 U HauOOIbIIEro 3HaYEeHU I

49




HeTpephIBHON (YHKIIMU HA OTPE3KE,
HaXO0XKJAEHNE HauOOJIBIIEr0 M HANMEHBIIIETO
3Ha4YeHUs1 PYHKIUH, HETIPEPHIBHOW HA
HE3aMKHYTOM IIPOMEKYTKE.

135

3ajauu Ha OTBICKAHUE HAUOOJIBIIUX U
HAUMEHbIIUX 3HAYECHUIN BEJIUUYNH.

[Ipumepsl UCTIOJIB30BaHUS TPOU3BOAHOM IS
HaXO0XJICHUS HAWJTY4IlEero PEIICHUs B
MPUKIAHBIX, B TOM YUCJIE COUUAIBHO
SKOHOMMYECKHX, 3aJauax. 3aJadd Ha
OTBICKaHHe HanOOJBIINX U HAUMEHBIITNX
3HAUYEHWH BEIWYMH, 337]a9¥ Ha ONTHMH3AITHIO.

136

3aaun Ha OTHICKAHUE HAMOOJIBIIINX U
HaNMEHBIINX 3HAYECHNHA BEITNYIH.

Haxoxnenue ckopoctu AJist mpoiiecca,
3aTaHHOTO (POPMYIION MITH TPa)UKOM.

137

3aaun Ha OTHICKAHUE HAMOOJIBIIINX U
HaNMEHBIINX 3HAYECHNHA BEITNYIH.

Haxoxzaenue Hau6oIbI111ero 1 HaUMEHbBIIETro
3HauUEHUH HeNpPepbIBHON (YHKIIMH Ha
IPOMEXYTKE, alITOPUTM HAXO0XKICHUS
HalMEHBUIEr0 U HanOOJIbIIETr0 3HAYCHUH
HENpepbIBHON (PYHKLMU HAa OTPE3KE, 3a]1a4u Ha
OTBhICKaHHE HanOOJIBIINX 1 HAUMEHBILINX 3HaYe-
HUH BEJINYMH, 33[]a41 HA ONITUMHU3ALIHIO

138

33,[[3‘11/1 Ha OTBICKaHHE HAaUOOJBIINX U
HaUMEHBIINX 3HAUCHHM BEJIUYHH.

Haxoxzaenue Hau6o1b111ero 1 HAUMEHBLIEr0
3HAYCHHUH HEMPEPHIBHON (QYHKIIUN HA
MPOMEXKYTKE, aITOPUTM HaXO0XKICHUS
HAaUMEHBIIEr0 U HAauOOJIbIIIEro 3HAYCHHA
HENpephIBHON (DYHKIIUU HA OTPE3Ke, 3a/1a4M Ha
OTBICKaHWE HAaHOOJIBIINX U HAUMEHBIIINX 3HaUe-
HUU BENIMYMH, 33]]a41 HA ONITUMHU3ALIUIO

139

KonTponbHas pabora Ne 10 o Teme
«IIpuMeHeHne Npou3BOAHON K UCCIIEJOBAHUIO

YMenue ctpouTsb rpaduk GyHKINUU MPU TOTHOM
Uccre/I0BaHNM (DYHKIIMH U COBEpIIATh peodpa3o-
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GbyHKIUN.

BaHUs rpa(uKoOB; perarh 3a/1a4u Ha HaXOXKICHHE
HanOOJBIINX U HAMMEHBIINX 3HAYCHUN BEITMYUH

MHOrorpaHHuKH.

140 [ToHsiTHE MHOTOTpaHHUKA. Bepiunsl, pedpa, rpaHu MHOTOTpaHHUKA.
Paszeepmra. Mnocozcpannvle yenvi. Buinykivie
MmHozoepanHuku. Teopema Jiinepa. Ilonste
MHOTOI'PaHHUKA. DJIEMEHThI MHOTOTpaHHHUKA!
BEpILUHBI, pEOpa, rpaHu.

141 [Tpuzma. [Ipusma, ee ocHoBaHusI, O0OKOBBIE pedpa, BHICOTA,
OokoBast MOBEpXHOCTh. [IpsiMas npusma.
Teopema ITudaropa B mpocTpaHCTBe.

142 [Tpuszma. [Ipsimas u naknonnas npusma. Inomans
OOKOBOM W MOJHOM MOBEPXHOCTH MPU3MBI

143 [Tpuszma. [IpaBunbuas mpuzma. Cedenust mpu3Mmsl. [psmas
Y TIPaBUJIbHAS TIPU3MBI.

144 [Mupamuna. [lupamuga, ee ocHoOBaHue, OOKOBBIE peOpa,
BbICOTa, OOKOBasi  IMOBEPXHOCTb, CEUYEHHUE
UpaMUJBbL.

145 [Tupamuna. Tpeyronpaas mupamuna. [Tnomans 60koBoOH
MIOBEPXHOCTHU

146- [IpaBunbHas nupamuja. [IpaBunpHas nupamuja.

147

148 YcedueHHas nupaMuaa. Yceuénnas nupamuoa

149 CummeTpusi B IpOCTPAHCTBE. Cummetpuu B KyOe, B mapajjiesienumese, B

npusme u nupamuoe. llonamue o cummempuu 8
npocmpancmee(YeHmpanbHas, 0cesas,
3epranvHas). Ilpumepovl cummempuii 8

51




OKpYHCarouiem mupe.

150 [IonsiTHE PAaBUIBLHOIO MHOTOI'PAHHUKA. [IpaBunbHBIE MHOTOIpaHHUKH (TETpa’p, KyO,
OKTa’Ip, JOJEKA3p U UKOCAdIP).
151 KonTponbnas padora Ne 11 o reme [Inomaau 60kOBOM U MOTHON OBEPXHOCTU
«MHOTOrpaHHUKW. IPU3MbI, TUPAMHU/IBL.
KoopauHarsl M BEKTOPBI.
152 [TonsiTue BexkTopa. PaBeHCTBO BEKTOPOB. Yron mexay BekTopamu. KoopnnHaTtel BEKTOpA.
CkansipHoe IIPOU3BE/ICHHE BEKTOPOB.
KonnuneapHsie BEKTOPBI.
153- [TonsTne BexkTOpa. PaBeHCTBO BEKTOPOB. Crno’xeHue U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
154 BEKTOpA Ha YHUCIIO.
(Ilpasuno napanenoepamma)
155- CrnoxxeHue U BeIYUTaHHE BEKTOPoB. CyMma YMHOX€EHNE BEKTOpa Ha YUCIIO.
156 HECKOJIBKMX BEKTOPOB. Konnuneapusie BekTOpbl. Paznoxxenue Bekropa
M0 JIBYM HEKOJUIMHEAPHBIM BekTOpam. CBOMCTBA
YMHOEHUSI BEKTOpA Ha YHCJIO.
157 YMHOKEHHE BEKTOpa Ha YUCJIO. Komrmanapusie BekTopbl. Pasnoskenue BeKkTopa 1no
TPEM HEKOMIUTAHAPHBIM BEKTOPaM.
[TpaBuiio mapajenenunena.
158 Kommanaphseie Bextopsl. [IpaBuio CnoxxeHue M BBIYMTAHHUE BEKTOPOB, CKaJISPHOE
napajienenumnena. Pazmoxenue Bekropa 1o IIPOU3BEJICHUE BEKTOPOB, KOJUIMHEapHbIE
TPEM HEKOMILIAHAPHBIM BEKTOPaM. BEKTOPbI, KOMILUIAHAPHBIE BEKTOPBI.
159 Kontponbnas padota Ne 12 mo teme [Toouepenupli W  OJHOBPEMEHHBI  BBIOOP
«BeKTopsl B IPOCTPAHCTBEY. HECKOJIbKHX 3JIEMEHTOB u3 KOHEYHOr O
MHOECTBA.
KoM0OnHaTopuka u Teopusi BEPOATHOCTEIA.
160 [Toouepenusli ¥ OJHOBPEMEHHBIN BbIOOP | DOpPMYIIBI YKClia IEPECTAHOBOK, COUETAHUH,
HECKOJIBKMX  DJJIEMEHTOB M3  KOHEUYHOIO | pa3MEILEHUM.
MHO>KECTBA.
161 @opMyIbl YUCIIA IEPECTAHOBOK, COYETAHUM, @®opmyna  O6uHoma  Heiotona.  CpoiicTBa
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pa3MeLeHU .

OMHOMHANBHBIX K03 uenToB. TpeyroiabHUK
Iackans.

162 dopmyna Ounoma Herorona. CaoiictBa | TabimuHOe U rpadudecKkoe MpeCTaBICHNE
OMHOMHATBHBIX KOI((UIIEHTOB. TPeyronbHUK | TaHHBIX. Yuciosvie Xxapakmepucmuku psoos
[Tackaus. OQHHUIX.

163 Tabnmuynoe u Tpaduueckoe NpeaCTaBICHUE Permenne KoMOMHATOPHBIX 3a/1a4.

JTaHHBIX. Yucnosvie xapakmepucmuku psioos
OQHHUIX.
164 Pemenne koMOMHATOPHBIX 3a4a4. Pemenune koMOMHAaTOPHBIX 3a7a4.
165 Pemrenne koMOMHATOPHBIX 3a/1a4.
166 [ToBTOpEeHME ®opmynsl tuddepeHpoBaHus, MpaBuia
TG depeHInpOBaHNUS.
[Tpon3BoiHBIE KOMIIO3UIIUU TAHHON (QYHKIIUH C
JIMHEHOM.
Juddepennupoanue Gpynkimu y= f(kx+m).
167 [ToBTOpEHUE 3a7a4n Ha OTHICKAHHE HAUOOIBIINX U HAH-
MEHBIINX 3HAYECHUI BEJIMYMH, 33a41 Ha
ONTUMU3ALUIO

168 [ToBTOpEeHUE [IpocTefiliivie TPUTOHOMETPUUYECKHUE YPABHEHUS,
npocmeuuiue mpuzoHoMempuyecKue
HepaseHcmaa.

169 ['omoBas mpomeXyToO4YHas aTTeCTALMS.

HroroBasi KOHTpoJsibHasA paboTa.
170 AHaM3 UTOroBor paboThI
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KanenagapHo-temarnuyeckoe mianuposanue. 11 kiuace.

Ne Tema ypoka DIIEMEHTBI COAEPIKAHUS Jlata npoBeneHus
ypoka 1aH ‘ dakt
IloBTOpenue kypca 10 kiaacca.

1. Tpuronomerpuueckue ¢pyHkuuu, | TpuroHomerpudeckue QyHKIUHU, UX CBOMCTBA U rpadUKy;

UX CBOWCTBA U rpauKu. NEepUOMIHOCTh, OCHOBHOM nepuoa. Hymm ¢ynkimy,
MIPOMEXKYTKHU 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh, HanOOJIbIIIEe
1 HauMEHbIlIee 3HaYeHUsI, YETHOCTh, HEUEeTHOCTh. CII0XKHbBIE
GyHKIMY.

2. [IpeobpazoBanue ApKCUHYC, apKKOCHHYC, QpKTAaHI€HC YMClIa. APKKOTAHT€HC
TPUTOHOMETPUYECKHUX yncna. [IpocTeiinine TpuroHoMeTpuYecKre ypaBHEHUS.
BbIpaKeHUI1. Perenne Pemienne TpuroHOMETPUYECKUX YPAaBHEHUH.
TPUTOHOMETPUYECKUX YPaBHEHUI.

3. [Ipou3sBoaHas1, €€ npuMeHEeHUE [IpousBonnas ¢pyHkuuu B Touke. KacarenpHas k rpaduky
JUI “ccrieioBaHus QyHKITHI. ¢dbynkuu. 'eomerpuueckuii U GU3HMUECKUN CMBICTT

npoun3BoIHOM. [Ipon3BoIHBIE 3TTIEMEHTAPHBIX (DYHKITHIA.
IIpasuna ougpgpepenyuposarus.

4, IIponsBonHas, €€ NpUMEHEHNE [Tonsatue o HenpepbIBHBIX (QyHKIUAX. TOUYKH 3KCTpeMyMa

11l MccieloBaHus (PyHKIHH. (MakcuMyMa U MUHUMYMa). McceoBanue aneMeHTapHbIX
(GYHKUIMH HA TOYKU KCTpEMyMa, HauboJIbllee 1 HauMeHbIlee
3Ha4YeHHUE C IOMOIIbIO IPOU3BOAHON. [locmpoenue epaghuros
DYHKYUIL ¢ NOMOWBIO NPOU3BOOHDIX.

5. [TapamnensHOCT U [TapannenbHOCTb U NEPIEHIUKYISIPHOCTD NPSMBIX B
NEPIEHIUKYJIAPHOCTD MIPSIMBIX B IIPOCTPAHCTBE.

IIPOCTPAHCTBE.

6. Koopaunats! Touku u BexTops! 1 koopauHATHI B pocTpaHcTBe. CyMMa BEKTOPOB,

KOOpAMWHATBEI BEKTOpPA.
HpHMOYFOJ'IBHaSI cucrema
KOOpJAUHAT B IIPOCTPAHCTBE.

YMHO)KEHHE BEKTOPA Ha YUCIIO, YTOJl MEXKAY BEKTOPAMHU.
KonnunaeapHble 1 KoMIIaHapHbIE BEKTOPBL. Cranaproe

npouseedenue 6ekmopos. Teopema o pasnodceHuu 6eKmopa no
mpem HekomnaanapHoim éekmopam. CkanapHoe npouzgedenue
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8eKmopo8 6 koopounamax. llpumenenue 6ekmopos npu
peutenuu 3a0a4 Ha HaxoxcoeHue paccmosanuil, OIUH, naowaoel
u 00vemos.

7. [TonsiTHE KOpHS II-i1 CTENIEHU U3 Kopens n -crenenu u3 HEOTPULIATEIBHOIO YHCIIA, U3BJICYEHUE
JNEUCTBUTENBHOTO YUCIIA. KOPH$I, IOJIKOPEHHOE BBIPAKEHUE, [T0OKA3aTENb KOPHSI, PaJuKal
8. JlexapTOBBI KOOPAMHATHI B [IpsmoyronbHas cucreMa KOOpJMHAT B IPOCTPAHCTBE.
npoctpancTse. KoopauHaThl Koopaunate! Bexkropa. JleiicTBUS HaJ BEKTOpaMu
BEKTOpa
0. [TonsiTHE KOpHS II-i1 CTENIEHU U3 Kopens n -crenenn 3 HEOTPULIATEIBHOTIO YHCIIA, U3BJICUEHUE
JNeMCTBUTENBLHOTO YUCIa. KOpHSI, MOJAKOPEHHOE BhIpaKEHUE, T0Ka3aTeIb KOPHS, pajinuKai
10. OyHKIMS BUsIA OyHKIUA ) = ", rpaduk, cBoricta GyHKMH. [ [peobpazosanus
y = "x cBolicTBa 1 rpaduK epaghukos pyHxkyuil: cosue 800jb KOOPOUHAMHBIX OCel,
pacmsiceHue u cxcamue, OmpaxceHue omHoCUMenIbHO
KoopouHamuwix ocell. I paghuueckue memoowvt peuterus
ypasHeHul U HepaseHCcms
11. CBsI3b MEX Ty KOOpJAMHATAMU Pannyc-BexTop, KoJMHEapHbIe U KOMIUTaHAPHBIE BEKTOPBI
BEKTOpA U KOOPJMHATAMU TOYEK
12. OyHKIMS BUIA OO6macTp onpeAeeHnuss © MHOXKECTBO 3HaueHul. ['paduk
y = ™x cBoiicTBa 1 rpaduK dbyHKIHIH.
13. [Ipocreiimue 3a1auu B dopmyiia KOOPIUHAT cepeauHbl oTpe3ka. Dopmyria JTUHBI
KOOpJHMHATAX. BEKTOpa M PACCTOSIHUSL MEXK/TY IBYMS TOUKaAMH
14. OyHKIWMS BUIA OO6uacTp onpeAeeHuss © MHOYKECTBO 3HaueHul. ['paduk
y = ™x cBoiicTBa 1 rpaduK GhyHKIMH.
15. CBoiicTBa KOpHS M-i CTETIEHMU. Kopenb n -crenenu U3 npou3BeAeHHs, YaCTHOTO, CTETIEHU, KOPHSI.
16. IIpocrenmmue 3anaun B dopmylia KOOpIMHAT cepearHbl 0Tpe3ka. Dopmylia JUITMHBI
KOOpJIMHATAX. BEKTOpa M PACCTOSIHUSI MEXK]Ty JBYMS TOUKAMH
17. CBoiicTBa KOpHS M- CTETICHMU. Kopensb n -crenenu U3 npou3BeieHusl, YaCTHOrO, CTETIEHH, KOPHS.
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18. VYromn Mex 1y BEeKTOpamH. VYron mexay Bekropamu. CKasspHOE IPOU3BEICHHE BEKTOPOB.
CkansipHoe npou3BeieHnE ®opMyJibl M CBOMCTBA CKAJIIPHOTO MIPOU3BEICHHSI BEKTOPOB
BEKTOPOB
19. CBoiicTBa KOpHS M- CTETICHH. Kopens N -crenenu U3 npou3BeIeHHs], YACTHOIO, CTENEHU, KOPHSI.
20. I[peobpaszoBanye BbIpaKeHUH, CO- HppanmonaibHbIE BBIPAKEHNS, BBIHECEHHE MHOXKHUTEIS 3a 3HAK
JEpIKaIUX PaIUKaIIbI paMKaia, BHECEHUE MHOYKUTEIIS T10]] 3HAK PaJIuKalia,
npeoOpa3oBaHME BEIPOKEHU I
21. Yron Mexay BEKTopamu. Onpenenenue yria MEeXIy BEKTOPaMH.
22. [IpeobpazoBanvie BEIpOKEHUH, CO- [TpeobpazoBanvie BEIpOKEHHH, COIEPIKAIINX PATUKAIIBI
JIEPIKAIUX PaJIUKAIIbI
23. Beruucnenue yrioB Mex ity npsiMbIMU | [Ipumenenue 6ekmopos npu peuieHuu 3a0ay Ha Haxoxcoenue
U IUIOCKOCTSIMH. paccmosiHuti, OIuH, niowaoel U 06vemMos.
24. [IpeobpazoBanvie BRIpOKEHUH, CO- [TpeobpazoBanvie BRIpOKEHHH, COIEPIKAIINX PATUKAITBI
JepKaluX paguKabl
25, Kontponbnas padota Nel
«KopeHb N-0ii cTeneHu u3
JNeMCTBUTEILHOTO YHCIa»
26. JBmxenue. LlenTpanbHas Jleuorcenus 6 npocmpancmee. napaiieibHblil nepeHoc,
cummeTpus. OceBasi CHMMETPUS. | YeHMPALbHAS CUMMEMPUsL, CUMMEMPUs OMHOCUMENbHO
niockocmu, nosopom. Ceoticmea osudicenuti. Ilpumenerue
O0BUIICEHU NPU peleHUl 3a0ai.
27. O00011eHHE TOHATHS O CreneHb ¢ ACUCTBUTEILHBIM NoKa3aTeieM. CBOMCTBA CTEIICHH.
MOKa3aTele CTENeHH
28. 3epKaJibHasi CHMMETPHUSL. Cummempusi omHocumenvbHo niockocmu, nogsopom. Ceoticmea
[TapanenbHbIN epeHoc. osudicenutl. Ilpumenenue 08udCeHUll NPU peueHul 3a0au.
29. O0600111eHuE TOHATHUS O CreneHs ¢ 1eHCTBUTENBHBIM MOKa3aTesneM. CBONCTBA CTEIEHHU.
MOKa3aTese CTENeHH
30. O000111eHNE TTOHATHS O CreneHb ¢ AeHCTBUTENLHBIM MTOKa3aTesieM. CBONMCTBA CTEIICHMU.

ITOKa3aTeCJIC CTCIICHU

56




31. KonTponbHas padorta Ne 2
«Meroxa KoopIMHAT B
IIPOCTPAHCTBEY.
32. Crenennbie (h)yHKIMH, UX Crenennbie QyHKINH, UX CBOWCTBA U TpadHKH.
CBOICTBa U rpauKu.
33. Hununnp. [lnomans noBepxHoctu | OCHOBHBIE CBOMCTBA MPSMOr0 KPyrOBOTO LIMJIMHAPA.
LMJIMHJIPA. N300paxkeHue Tena BpalleHusl Ha MII0OCKOCTH.
34 Crenennbie (hyHKIMH, UX [IpeobpaszoBanus rpaduKoB (PyHKIHIA: CABHUT BIOJIb
CBOWCTBA ¥ IpaduKu. KOOpPJMHATHBIX OCEH, pacTsKEHUE U CKaTUE, OTpaKEeHHE
OTHOCHUTENIbHO KOOPJANHATHBIX ocell. ['paduueckre MeTo bl
pelieHus ypaBHEHUI U HEPaBEHCTB.
35. CrenenHble pyHKINHU, UX Crenennble pyHKINHU, UX CBOICTBA U IpadUKH.
CBOICTBa U rpauKH.
36. Huwmnap. Inomans nosepxuoctu | Tena Bpamenus: nuinHap OCHOBHBIE CBOMCTBA MPSIMOTO
HWIHH]IpA. KpyroBoro uuiauHapa. M3o0paxkeHnue Ten BpalleHus: Ha
MIJIOCKOCTH.
Ceuenus yununopa (napaiieibHo u nepneHOUKyIsPHO OCU).
Pazeepmra yununopa.
37. Crenennbie PyHKIINH, UX CrenenHbie PYHKITUHU, MX CBOWCTBA U TPAPUKH.
CBOMCTBA U T'PaQUKH.
38. Huwmaap. [nomans nosepxuoctu | Tena Bpamenus: nuinHap OCHOBHBIE CBOMCTBA MPSIMOTO
UWIHH]IPA. KpPYroBOro nuiauHapa. Mzo0pakeHue Ten BpaleHus Ha
IUIOCKOCTH.
39 Crenennsie GpyHKUINHU, UX Crenennbie QyHKINHU, UX CBOICTBA U IpadUKH.
CBOICTBa U rpauK.
40. Kontponbnas padora Ne 3 mo
teme «CreneHHble (PyHKIHUU, UX
CBOICTBA U rpaUKm».
41. Konyc. [Tonstue konyca. Tena Bpamenus: koHyc, OCHOBHBIE CBOMCTBAa IPSIMOTO

KpyroBoro KoHyca. I/I3o6pa>1<eHHe TCJI BpallilcHUA Ha IMJIOCKOCTHU.

IIpeocmasnenue 06 yceuenHom KoHyce, cedeHus KoHyca
(napannenvHoe 0OCHOBAHUIO U NPOXOOJsUjee Yepe3 8epUlumy),
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ceyeHus YuruHopa (napaineibHo u nepreHoOUKyIapHoO Ocu),
cevenusi wapa. Pazeepmra kouyca.

42. [TokazarenpHast pyHKIHS, €€ [TokazarenpHast QyHKIHS U €€ CBOMCTBA U TpaduK.
CBOICTBa U rpaduk.

43. [Inomane MOBEpXHOCTH KOHYCA. [Imomane MOBEpXHOCTH MPSMOTO KPyTOBOI'O KOHYCA.

44, [TokazarenpHast QyHKIHS, €€ [TokazarenpHast QyHKIHS, €€ CBOWCTBA U TpauK.
CBOWCTBA M rpaduK.

45, [TokazarenpHast QyHKIHS, €€ [TokazarenpHast pyHKIHS, €€ CBOMCTBA U TpaduK.
CBOICTBa M rpaduk.

46. YcedeHHBl KOHYC. [IpencraBienue 06 yceueHHOM KOHYCE, CEUEHHS KOHyca

(mapaniebHOE OCHOBAHUIO U POXOJSIEe Yepe3 BEPIIMHY).

47. [TokazarenbHbIE ypaBHEHHS. [TokazarenbHble ypaBHEHUS.

48. Cdepa u map. Tena Bpamenus: map.

49, [Toka3zaTenbHbIe ypaBHEHHUSL. [TokazaTenbHbple ypaBHEHUS.

50. [Toka3zaTenbHble ypaBHEHHUSL. [TokazaTenbHble ypaBHEHUS.

51. VYpaBuenue chepsbl. Ypasnenue cgpepor 6 npocmpancmese. @opmyna 0na viuucieHus

PACCMOSAHUSA MeHCOY MOUKAMU 8 NPOCMPAaHcmae.

52. [Toka3zaTenbHble HEPABEHCTBA. Cucrembl IOKa3aTEIbHbIX HEPABEHCTB

53. Bsaumnoe pacnonoxenue chepsl | Bzaumuoe pacnonoxenue chepsl u miockoctu. Kacatenbnas
u mockoct. KacarenbHas IUIOCKOCTD K cepe. YpaBHEHUE TUNIOCKOCTH B IIPOCTPAHCTBE.
TJIOCKOCTH K cdepe.

54, [loka3zaTenbHble HEPABEHCTBA. [Toka3zaTenbHble HEPABEHCTBA.

55. [loka3zaTenbHble HEPABEHCTBA. [Toka3zaTenbHble HEPABEHCTBA.

56. [Tnomane chepsr. [Tnomane chepsr.

57. [Tonsarue norapudma. Jlorapudm uucna. [lecarnunsiii sorapudm. Yucio e.

Hamypanvnwviii nocapugm.
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58. Pemrenue 3agau o reme IIpocmetiwiue KoMOUHAYUU MHO202DAHHUKOS U el 8PAUEeHUS
«MHOrorpaHHUKH, KOHYC, Medicdy cobotl. BeraucieHne 3eMeHTOB MPOCTPAaHCTBEHHBIX
LWIMHIDP U ap» ¢uryp (pebpa, TMaroHaNu, yrisl).

59. [Tonsarue norapudma. Jlorapudm uucna. [lecarnunsiii sorapudm. Yucio e.

Hamypanvnwiii nocapughm.

60. OyHKIUA Jlorapudmmueckas GyHKIUS U €€ CBOMCTBA U rpaduK.
v = l0g.X, ee cBoiicTBa U rpaduK

61. Pemenue 3agau mo reme IIpocmetiwue komoOuHayuu MHO202PAHHUKOS U Mell 8pALYeHUs
«MHOrorpaHHUKH, KOHYC, Mmedxncdy coboti. Beraucienne 3J1eMeHTOB TPOCTPAHCTBEHHBIX
HWIMHAP U IIap» ¢duryp (pebpa, AMaroHa M, yriibl).

62. OyHKIUA Jlorapudmuueckas GyHKIHS U €€ CBOMCTBA U rpaduK.
v = l0g.X, ee cBoiicTBa U rpaduK

03. Pemenue 3agau no reme [lnonaae MOBEPXHOCTH MPSIMOTO KPYTrOBOTO IIMJIMHJIPA,
«MHoOTrOrpaHHUKH, KOHYC, MPSIMOTO KPYTOBOr0 KOHYCa U 1Iapa.
UWIMHIAD U Iap»

64. OyHKIUA Jlorapudmudeckas GyHKIHS U €€ CBOMCTBA U rpaduK.
vy = l0g.X, ee cBoiicTBa U rpaduk

65. Kontponbnas padota Ne 4
«Jlorapudmuueckas u
MoKa3aTenbHask PYHKIMS.

66. Kontponbnas padota Ne 5 o
teMe «Lunmuuap, KOHyC U mapy»

o7. CgoiicTBa norapupmMos. CgoiicTBa norapudmMos.

68. [Tousitue o0bema. OObeM [Tonsitue 06 o6beme. O6bEeM MUPaMUIBI U KOHYCA, TPU3MBI U

MMpsAMOYTOJIBHOT'O
InapajjiCacCrumIicaa.

mumHapa. O6beM mapa.
Ilooo6Hvle mena 6 npocmpancmee. COOTHOIICHUS MEXKITY
TUTOMIA/IIMU TTOBEPXHOCTEH M 00beMaMH MOI0OHBIX TEJI.
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69. CoiicTBa j0orapugmos. CsoiicTBa 10rapugmos.

70. CBoiicTBa j0rapugmos. CoiicTBa 10rapugmos.

71. [Tonsarue o6bema. O6beM [Tonsarue 06 o6veme. OObeM MHpPaMHIBI M KOHYCA, TIPU3MBI U
PSIMOYTOJIBHOTO mmHApa. O0beM mapa.
napajuiesenunesa. Ilooobnvie mena 6 npocmpancmese. COOTHOUICHUS MEXTY

TIOIAIIMU TTOBEPXHOCTEN U 00beMaMH TOIOOHBIX TEII.
72. Jlorapudmuueckre ypaBHEHUS. [Ipeobpa3zoBanue norapuPpMUUECKUX BbIpaKEHUH.
Jlorapudmuueckie ypaBHEHUs] 1 HEPABEHCTBA.

73. O6beM mpsMoii TPU3MBI U O6beM MpU3MBbI U HUWIHH]IPA.
IWIAHPA.

74. Jlorapugmuueckie ypaBHEHHUSL. Jlorapudmuueckue ypaBHEHHUS.

75. Jlorapudmuueckre ypaBHEHHUS. Jlorapudmuueckre ypaBHEHHUS.

70. O6beM mpsMoii TPU3MBI U O6beM MpU3MBbI U HUIHH]IPA.
IWIAHPA.

77. Jlorapudmuueckue HepaBeHcTBa. | Jlorapudmuueckue HepaBeHCTBA.

78. OO6BeM IpsIMO IPU3MBI U Jlorapudmudeckre HEpaBEHCTBA.
HWIHH]IPA.

79. Jlorapudmuueckue HepaBeHCTBA. | JlorapudmMudeckue HepaBeHCTBA.

80. Jlorapudmuueckue HepaBeHCTBA. | JlorapudmMudeckue HepaBeHCTBA.

81. O0beM HAKIIOHHOW MPU3MBI, O0beM HAKIIOHHOM MPU3MBI, TUPAMUJIbI, KOHYCA.
MMpPaMHJIbl, KOHYCA.

82. HuddepenuupoBanue JuddepenunpoBanue moka3aTeaIbHON U JOrapuGMUIECKON
MOKa3aTeJIbHON 1 byHKIMA.
JorapuMUIecKor PyHKITUH.

83. O0beM HAKIIOHHOM MPU3MBI, O0beM HaKJIOHHOM MPU3MBI, MTUPAMUJIBI, KOHYCA.
MUPaMHJIbI, KOHYCA.

84. Huddepennupoanue JuddepennnpoBanue moka3aTeaIbHON U JOrapu(MUIECKON
MOKa3aTeIbHON U GbyHKIUi.
norapupMuuecKon QyHKIHH.

85. HuddepenuupoBanue JuddepenunpoBanue nokazaTeabHON U JorapupMHUUECKOn
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[I0Ka3aTEJIbHOU U
norapu(MUUEcKOn (PyHKITHH.

(GYyHKIMHA.

86. O0beM HaKJIOHHOU MPU3MBEI, OO0beM mpu3MBbI, KOHYCA, TUPAMU/IBL.
MUPaMU/IbI, KOHYCA.
87. Kontposnbnas padota Ne 6 o
teme «llokazarenpHas u
norapudmudeckas GyHKIHmY
88. O6bem mapa ¥ miomaas chepsl. O6beMm mapa.
89. [lepBoobOpasnas u [IepBoobOpaznas. [lepBooOpasHble 37€MEHTAPHBIX (QYHKIIHI.
HEONPENEIEHHBIN UHTETPAID) [Inomane kpuBonuHelHoM Tpanenuu. ®opmyna HeroToHa-
JleiiOHunA.
90. [lepBoobOpasnas u OnpenenenHblil UHTErpaj. Beluncienue miomasei miockux
HeonpenenEHHbIN HHTETPA) ¢buryp 1 06beMOB TeJl BpallleH!Us C TOMOIIbI0 UHTETpasia
91. O6beM 1mapa u miIomaas chepsl.
92. [TepBooGpaznas u [TepBooOpasnas. Ilepsoobpastvie s1emeHmapHuLX GYHKYULL.
HEONpPEEIEHHBIA HHTETPAIDY Inowaow kpusonunetinou mpaneyuu. Popmyna Hetomona-
Jetibnuya. Onpedenennulti unmeepan. Boluucnenue niowaoeti
NIOCKUX u2yp u 00bemMo8 mei 8paueHus ¢ NOMOUbIO
unmezpana.
03. O6bem mrapa v miIomasas chepsl. O06bem mapa u mIomaas chepsl.
94. OnpeneneHHblid HTHTErpal. Buviuucnenue nnowaoeii niockux ¢pueyp u oobvemos men
8paujenus ¢ NOMOWbIO UHMe2pand.
05. OnpeneneHHblid HTHTErpal. Buviuucnenue nnowaoeii niockux ¢pueyp u oobvemos men
8paujenus ¢ NOMOWbIO UHMe2pad.
96. Pemenue 3agau mo reMe Ilooo6Hvle mena 6 npocmpancmae. COOTHOIICHUS MEXKITY
«MHOTOrpaHHUKH, HUIUHID, IUIOMIA/IIMU TTOBEPXHOCTEN M 00beMaMu MOT0OHBIX TeI
KOHYC U IIIap».
97. OnpeneneHHblil MHTErpas. Buiyucnenue nnowadei niockux gueyp u oovemos mein

6pAUWEHUSL C NOMOUWLbIO UHmMezpaild.
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08. Pemrenue 3agau o reme Ilooo6nvle mena 6 npocmparncmeae. COOTHOIICHUS MEXKTY
«MHOrorpaHHUKY, HHJIAH]IP, TJIOMIAISIMH TTOBEPXHOCTEH U 00hEMaMHU MO0OHBIX TE
KOHYC U IIIapy.

Q9. OrnpeenieHHbIN UHTErPAJL. Buviuucnenue nnowaodeu niockux gueyp u oovemos men

8pawjeHus ¢ NOMowbIo UHmMe2pad.

100. OrnpeeneHHbIN HHTErPAIL. Buviuucnenue nnowaodeu niockux gueyp u oovemos men

8pawjeHUs C NOMOWbIO UHMe2pad.

101. Pemenue 3amau o reme Iloooonvie mena 6 npocmparcmee. COOTHOIICHUS] MEXTY
«MHOTrOrpaHHUKH, HJIUH]IP, TJTOIAIIMH TIOBEPXHOCTEHN U 00beMaMH TTOI00HBIX Tel
KOHYC | IIap».

102. Kontponbnas padota Ne 7 o
teMe «IlepBooOpaszHas u
WHTETpaID»

103. Kontponbnas padora Ne 8 mo
Teme «OOBEMBI Ty

YpaBHeHus1 1 HepaBeHCTBA. CHCTEMbI YPABHEHHUI M HEPABEHCTB.

104. PaBHOCHUITEHOCTB ypaBHEHU I Onpenenenre paBHOCUIBHOCTH YPABHEHUH.

105. PaBHOCHUITEHOCTB ypaBHEHUI Onpenenenre paBHOCUIBHOCTH YPABHEHUH.

106. PaBHOCHUIIBHOCTB YpaBHEHU I Onpenenenre paBHOCUIBHOCTH YPABHEHUH.

107. OO01ue MeTo bl perieHus Pewienue ypaBHEeHUI ¢ TOMOIIBIO ONPEAEIECHUS
YpaBHEHUH. MaTEeMaTHYE€CKOTO MOHSITHS

108. OO01ue MeTo bl perieHus Pewienue ypaBHEeHUI ¢ TOMOIIBIO ONPEAEIECHUS
YpaBHEHUH. MAaTEeMaTHYE€CKOTO TOHSITHS

1009. OO01ue MeTo bl perIeHus Mertoa pa3noXeHus: Ha MHOKUTEN
ypaBHEHUH.

110. OO01ue MeTo bl perIeHus Mertoa pa3noxeHus: Ha MHOXXHUTEIN
YPaBHEHHH.

111. OO01re MeToIbI perIeHus Merto BBEIEHHSI HOBOM ITEPEMEHHOM

YPaBHEHHH.
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112. OO01re MeTOIbI perIeHuUs ODYHKIIMOHATBHO-TPAQUICCKII METO/
YPaBHEHUH.

113. Pemenue HepaBeHCTB ¢ OJHOM Mertoa nHTEpBaANOB, METOJ BBEACHUS HOBOU MEPEMEHHOU
IIEPEMEHHOM.

114. Pemenue HepaBeHCTB ¢ OJHOM Merto nHTEpBaIOB, METOJ BBEACHUS HOBOM MEPEMEHHOU
IIEPEMEHHOM.

115. Pemenue HepaBeHCTB ¢ OJTHOM Pemenne HepaBEHCTB C NPUMEHEHUEM TEOPEM O
IIEPEMEHHOM. PaBHOCHUIIBHOCTH

116. Pemenue HepaBeHCTB € OJHOM Pemenne HepaBEeHCTB C IPUMEHEHUEM TEOPEM O
IIEPEMEHHOM. PaBHOCHIIBHOCTH

117. Pemenue HepaBeHCTB ¢ OJTHOM OyHKIHUOHATBHO-TPAPUIECKUN METO
IIEPEMEHHOM.

118. Pemenne HepaBeHCTB € OJTHOM OyHKIIMOHATBHO-TPAUIECKUNA METO]T
IIEPEMEHHOM.

119. YpaBHEHUS 1 HEPABEHCTBA C Merto mocTaHOBKH
JIBYMsI IepeEMEHHBIMU. CUCTEMBI
YpaBHEHHUH.

120. YpaBHEHUS 1 HEPABEHCTBA C Mertoa anredpandecKoro CIOKECHHS
JIBYMsI IepeMEeHHBbIMU. CHCTEMBI
YpaBHEHUI.

121. YpaBHEHUS 1 HEPABEHCTBA C Merton BBeIeHUS] HOBOM MTEPEMEHHOI
JIBYMsI IepeMEeHHBbIMU. CHCTEMBI
YpaBHEHUI.

122. YpaBHEHUs 1 HEPABEHCTBA C I'paduaeckuit meron
JIBYMsI IepeMEeHHBbIMU. CHCTEMBI
YpaBHEHUI.

123. YpaBHEHUS U HEPABEHCTBA C I'paduaeckuit meron
JIBYMs IepeMeHHbIMU. CHCTEMBI
YPaBHEHU.

124. YpaBHEeHUs 1 HEPABEHCTBA C Peuienne ypaBHEeHUI 1 HEPABEHCTB € MTapaMeTpaMHu.
rapaMeTpamu.

125. YpaBHEHUS U HEPABEHCTBA C Pemienue ypaBHeHUI 1 HEPABEHCTB € IIapaMETPaMHU.

napamMeTpamH.
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126. YpaBHEHHUsI U HEPABEHCTBA C Pemienue ypaBHEHUI U HEPABEHCTB € ITapaMeTpaMHu.
napaMeTpamu.

127. YpaBHEHHUs U HEPABEHCTBA C Pewrenne ypaBHEeHU 1 HEPABEHCTB € ITapaMeTpamH.
napaMeTpamu.

128. Kontponbnas padorta Ne 9
«YpaBHEHUS U HEPABEHCTBA,
CUCTEMBI YPaBHEHUU U
HEPABEHCTBY

JJieMEeHThI TEOPUU BEPOSITHOCTENH M MATEMATHYECKON CTATHCTHKM.

129. CoObITHS TOCTOBEPHBIE, Jluckpemnuvle cyyalinble GeUYUHBL U PACHPEOETIeHUSL.

HEBO3MOXKHBIE, CITy4yaiiHbIE. Hezasucumvle cnyuatinvie éenuyunsl. Pacnpedenenue cymmul u
NpOoU38e0eHUs He3ABUCUMbIX CTIVUANIHBIX GEIUYUH.

130. Knaccuueckoe onpenenenne Pewenue 3a0au ¢ npumenenuem ouazpamm diinepa, oepesa
BEPOSITHOCTH. geposimuocmell, hopmynel bepuynnu.

131. BeposiTHOCTh IPOTUBOMONOKHOTO | Ycnoguas eeposmuocms. Ilpaguno ymHodcenus 6epoamuocmetl.
COOBITHSI. Dopmyna noaHou 8epoIMHOCU.

132. BeposiTHOCTH CyMMBI Pewenue 3a0au na sviyucnenue eposimHocmeli He3A8UCUMbBIX
HECOBMECTHBIX COOBITHIA. cobvimutl, npumeHenue hopmyvl CONHCEHUs 8ePOSIMHOCHEU.

133. HezaBucumble moBTOpeHUs Mamemamuueckoe odxcuoanue u OUCnepcusi Cymmbl CLy4aunblx
UCIBITAHUMN C IBYMSI HCXOJAMH. BENIUYUH.

134. CraTucTryeckre MeToIbl Henpepuvignvie ciyuatinvie senuuunsl. Ilonamue o niomuocmu
00paboTku MHGOpMAIUH. seposmuocmu. Pasnomepnoe pacnpeoenenue.

135. CraTucTuyeckre MeTOIbl Cratuctuyeckue MeTo ibl 00paboTKu UH(POPMALIHH.
00paboTKN MHGOPMAITUH.

136. I"ayccoBa kpuBasi. 3akoH 0onbIINX | Po/ib 3aKOHA OObLUUX YUCeT 8 HAYKe, NPUpode U obujecmae.

YHUCCII.

Mamemamuueckoe odcuoanue u Oucnepcus Ciy4aHou
genuyunsl. I eomempuyeckoe pacnpedenenue. bunomuanvroe
pacnpeoenenue u e2o coUCMaa.
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137. Pemenue npaktuyeckux 3aaay ¢ Hepagencmeso Yeoviuwesa. Teopema bBepuyninu. 3akon bonbuiux
MIPUMEHEHHUEM BEPOSATHOCTHBIX yucen. Boibopounbiii Memoo usmepeHusi 6eposmHocmell
METOJIOB. Kosapuayus osyx cnyuaiinvix éenuuun. Ilousmue o
koo puyuenme xoppenayuu. Cosmecmuvie HabIOOEHUsL 08YX
CYHaUMbIX 8eIudUH. Boibopounsiil Koagpuyuenm koppenayuu.
138. Pemrenne npaktudeckux 3amad ¢ IlokazamenvHoe pacnpedenenue, e2o napamempboi.
MIPUMEHEHHUEM BEPOSATHOCTHBIX Ionsamue o nopmanvrom pacnpeoenenuu. Ilapamempuol
METOJIOB. HOpManbHo20 pacnpedenenus. Ilpumepol cayuatinbix 6e1uyun,
NOOYUHEHHBIX HOPMALHOMY 3AKOHY (NO2PEeUHOCNG USMEPEHUL,
pocm uenosexa).
139. Kontponbnas padota Ne 10 mo
TeMe «DIJIEMEHTBI TEOPUH
BEPOSITHOCTEN M MAaTEMaTHYECKOU
CTaTUCTUKH.
IToBTOpEeHue.
140. [Ipocreiininie TEKCTOBBIE 3a1a4H. Pemenne 3amad ¢ HCIOJIB30BAHMEM CBOMCTB YHCENI H CUCTEM
CUUCJIEHUS], ICIUMOCTH, AOJIEH U YacTeu, MPOLIEHTOB, MOTyJIeH
yucell. Penienue 3a1a4d ¢ UCMOJIb30BaHUEM CBOWMCTB CTENCHEH U
KOpHEW, MHOTOYJICHOB, IPe0Opa30BaHUil MHOT'OUYJICHOB U
JpOOHO-pAIIMOHATIBHBIX BBIPAXKEHUIA.
141. TekcToBble 3amaun Ha ABMKeHUEe | Pemienue 3amau Ha ABibkeHue. Pemienue 3a1a4 ¢
10 MPSIMOi, OKPY>KHOCTH. UCIOJIb30BaHUEM TPATyCHOM MEpHI yIia.
142. TexcToBble 3a1aun Ha Pemenue 3a1ay Ha COBMECTHYIO pabOTy ¢ TOMOIIBIO IMHEHHBIX
COBMECTHYIO paboTy. U KBaJIPaTHBIX YPABHEHUN U X CHUCTEM.
143. TexcToBble 3a1aun Ha TekcToBble 3a1aun Ha UCTIOJIb30BaHUE POPMYIT

UCMOJIb30BaHuE GOpMYII
apu(pMeTHIECKON U
TE€OMETPUYECKON POTrPECCHH.

apuMeTUYECKON U FreOMETPUUECKOM MPOrPecCU.
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144. Urenue rpadMKoB U AUATPAMM. Pemenue 3ana4 ¢ NOMOILBIO YUCIOBBIX HEPABEHCTB U CUCTEM
HEPABEHCTB C OJHOW IEPEMEHHOM, C IPUMEHEHUEM
M300paXE€HUS YUCIIOBBIX MPOMEKYTKOB.

145. Pemenue 3agau ¢ npukiagHbIM Pemenue 3a1a4 ¢ HCIIOJIE30BAaHUEM YHCIIOBBIX (DYHKIIHHA U UX

COJIEPYKAHUEM. rpaduKoB.

146. Pemenue 3agau ¢ npukiagHbIM Pemenue 3a1a4 ¢ HCIOJIB30BAaHUEM YHCIIOBBIX (DYHKIIMHA U UX
COJIep’KaHUuEM rpadMKOB.

147. Bre16op ontumanpHOrO Bapuanta. | PerneHue 3a1a4 ¢ HCMOJIb30BaHUEM YHCIIOBBIX (DYHKIMA U UX

rpaduKoB.

148. Pemrenne npocrenmmx I'padmueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.
YpaBHEHHUH.

149. Brruucnenust u mpeoOpa3oBaHus Monyb unciia 1 ero CBOMCTBA.

BBIPAKECHUII.

150. Brruncnenus u npeoOpa3oBaHus Mopaynb 4nciia 1 ero CBOMCTBa.
BBIPAKECHUII.

151. [IpounzBoaHas. [IpousBonHas ¢pyHKIUYU B TOUKE. ['eomeTprueckuii u
(bu3udeckuii cMbIC MPou3BoIHOM. [Ipon3BoHbIE
anemeHTapHbIX GyHkumid. [IpaBuna quddepeHnmpoBanus.

152. Kacarenbnas. Kacarenbnas x rpaduky GhyHKINAN.

153. Pemenne 3amag Ha HaX0KIEHUE Bropas nmpou3BoHas, €€ reoMeTpuiecKuil U (U3UIECKHUit
HauOOJIBIIIETO ¥ HAMMEHBIIIETO cmbici. [TonsaTue o HenpepbIBHBIX QyHKIUAX. TOYKH
3HAYCHHUH (PYHKIIUN C TIOMOIIBIO IKcTpeMyMa (MakcuMyma 1 MUHUMYMa). MccnenoBanue
MPOU3BOJHOM. 3JIEeMEHTaPHBIX (YHKIMH Ha TOYKH DKCTPEMyMa, HAauOOJIbIIIEE U

HaWMEHbIIIEE 3HAYCHHUE C MOMOILBIO TPOU3BOAHOM.
Ilocmpoenue epaghuxos ynkyuil ¢ NOMOUbIO NPOU3BOOHDIX.
Ipumenenue npouzeo00HO NPU peuteHul 3a0au.

154, Pemienue 3a1a4 Ha HAXOXKICHUE Pemenue 3aa4 ¢ HCMOIB30BAaHUEM YUCIIOBBIX (DYHKIIMH U UX
HauOOJIBIIIETO U HAMMEHBIIIETO rpadukoB. Vcmoap30BaHue CBOMCTB U rpa)KOB JIMHEHHBIX U
3HaYeHUH (PYHKIIMHU METOIOM KBaJIpaTUYHBIX QYHKIMI, 0OpaTHON MPOMOPLHMOHATLHOCTH U
OLIEHKH. bynkumm Y = ﬁ .

155. Hauana reopuu BeposiTHOCTH. Pewenue 3a0au na onpedenenue wacmomol u 86epOSMHOCMU
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cobvimuil. Boluucnenue 6€p0}ZWZHOC'm€ZZ 6 onvlmdax ¢
PABHOBO3MONCHBIMU I1EMERMAPHBIMU ucxooamu. Pewenue
3a0a4 ¢ NPpUMEHEHUEM KOM6uHam0puKu.

156. [InanumMerpuyeckue 3amauu: [InanuMerpuyeckue 3a1auu: TPEyroNbHUKH,

TPEYTrOJIbHUKH, YEThIPEXYTOJIbHUKY, TPAaBUJIbHBIE MHOTOYTOJIbHUKHU. Penenue

YETHIPEXYTOJIbHUKU, TPABUJIBHBIE | 3a/1a4 C IPUMEHEHHUEM CBOMCTB (PUTyp HA IJTIOCKOCTH. 3a1auu

MHOTOYTOJIbHUKH. Ha JI0KA3aTeJIbCTBO U NOCTPOCHUE KOHTPIIPUMEPOB.
Hcnonb3oBanue B 3aa4ax MPOCTEUIINX JIOTUYECKUAX MTPABUIL.
Pemenue 3aga4 ¢ MCMOJIB30BaHUEM TEOPEM O TPEYTOJIbHHUKAX,
COOTHOIIIEHUH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (JaKTOB,
CBSI3aHHBIX C YETBIPEXYTOJIbHUKAMH.

157. [ImannmMeTpruyecKue 3a1aun: Pemenne 3ama4 ¢ ucnonp3oBanueM (PaKToB, CBA3AHHBIX C
OKPY>KHOCTb U €€ PJIEMEHTBHI. OKpY>KHOCTSIMH. Perenne 3a1a4 Ha U3MEpPEHUs Ha INIOCKOCTH,

BBIYHCJIEHUE JUTUH U IUIOMIAJIEH.

158. [ImannmeTpuyeckue 3a1auu: Pemenne 3ama4 ¢ ucnonp3oBaHueM (PakToOB, CBI3aHHBIX C
BIIMCAHHbBIC Y OIIMCAHHBIC OKpY>KHOCTSIMH. Perenne 3a1a4 Ha U3MEpPEHUs Ha MNIOCKOCTH,
OKPY>KHOCTH. BBIYMCJICHUE JIJIMH U TIJIOIIAJCH.

159. CrepeoMeTpryecKue 3a1auu. Pewenue 3a0au ¢ nomowpiro 6exmopos u koopounam.

160. CrepeoMeTpryecKue 3a1a4u. Pewenue 3a0au ¢ nomowbo 6eKmopos u KoopouHam.

161. CrepeoMeTpryecKue 3a1a4u.

162. I'paduaeckue MeTOaBI pEIICHUS I'paguueckue memoowt pewreHus ypasHeHull U HepaseHCma.
ypaBHEHUI U HEPABEHCTB, CUCTEM | PeuieHue ypasHeHull U HepaseHcme, Co0epHCaujux nepemeHHyI0
ypaBHEHUI U HEPABEHCTB. 100 3HAKOM MOOYIIA.

163. I'paduaeckue MeToaBI pEIICHUS I'paguueckue memoowt pewieHus ypagHeHul U HepaseHCms.

YpaBHEHMI U HEPABEHCTB, CUCTEM
YpaBHEHMI U HEPABEHCTB.

Pewenue ypasnenuii u nepasencms, cooepicaujux nepemeHHyo
noo0 3HaAKoM Mooyisa. Memoo unmepeanos 0s peuieHus
HepageHCms.
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164. Pemrenue nokazaTenbHbIX Cucmemul nOKa3amMenbHbIX, UPPAYUOHATLHBIX YPAGHEHUU.
YpaBHEHUI U HEPABEHCTB, cucTeM | Cucmembvl nOKA3amenbHbIX HEpaGeHCms.

YpPaBHEHUI U HEPABEHCTB.

165. Pemrenne nokazatenbHBIX Cucmemvl noKazamenvHbiX, UPPAYUOHAILHBIX YPABHEHUU.
YpaBHEHUI U HEPABEHCTB, cUCTEM | Cucmembl nokazamenbHvlX HEepPABeHCMS.

YpPaBHEHUI U HEPABEHCTB.

166. Pemrenue norapudpmuueckunx Cucmemvul n102apu@muyecKux u uppayuoHaIbHbIX YPAGHEHUII.
ypaBHEHMH U HEPABEHCTB, cucteM | Cucmemsl n02apupmuieckux HepaseHcms.
YPaBHEHU U HEPABEHCTB.

167. Pemrenne norapupmuueckunx Cucmembvl nOKa3amenbHbixX, 102aPUGMULECKUX U
YpaBHEHMI U HEPABEHCTB, CUCTEM | Uppayuoranrohulx ypasHenuti. Cucmemsl NOKA3amMenbHblX,
YpaBHEHUM U HEPABEHCTB. Jl02apugmuieckux HepaseHcms.

168. ['omoBas mpomexxyTodHast
aTTECTaIMs: KOHTPOJIbHAs paboTa.

169. AHaM3 KOHTPOJIBHOUW pabOoTHI.

170. Pemenne norapudpmMuueckux

ypaBHEHMI U HEPABEHCTB, CUCTEM
YpPaBHEHU U HEPABEHCTB.

Tembl HNCCIICAOBATCIIbCKUX ITPOCKTOB:

Boiina ¢ O/13.

NN E

Benukas teopema depma.

I'paduaeckuii MeTo pemieHus ypaBHEHHUS arcsin X=Kx+B.
[TudaropoBbl TPOHKKU B TPUTOHOMETPHH.

[IpukiiaHast TPUrOHOMETPHUSI.

[IpakTrueckuii CMBICI TPOU3BOJHOM.

I'eomeTpudeckue GopMbl B KpbIIax JOMOB.
MHOrorpaHHHUKHY U UX MPAKTHYECKOE MPUMEHEHNUE.
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9. IlpakTrueckoe mpuMeHEeHUE NOJ00MS U POPMYJ TPUTOHOMETPHUH K U3MEPUTEIBHBIM pabOTaM.
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