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Pa6ouas mporpamma OYJI.12 «Marematukay pa3paboTaHa Ha OCHOBE:
- @epmepalbHOTO TOCYIAPCTBEHHOIO O00pa30BaTENBHOrO CTaHAAPTA CPEIHETO
ob1riero obpasoBanus (yTBEPXKIESHHOIO Mprka3oM MuHHCTEpCcTBa 00pa3oBaHUs U
Haykd P® ot 17.05.2012 1. Ne413);
- IIpuxasa Munmnpocseriernss Poccun ot 23.11.2022 1. Ne1014 «O6 yTBepaeHun
(enepanbHOM 00pa3oBaTeNbHOMN MPOrpaMMBI CPEIHEr0 00ILero 00pa3oBaHu;
- IlpumepHoO¥# mporpammel 001Ie00pa30BaTeIbHON AUCHUILIAHEL «MareMaTHKay,
yrBepxkaeaHor ®I'BOY 1O MPTIO 29.09.2022 r. mpotoxoi Nel3; ,
- Ilpukasa Munnpocsetiernst Poccuu ot 24.08.2022 1. Ne782 «O06 yTBEpXKIEHUU
[Topsimka opraHW3aldd M OCYIIECTBIEHHUS 00pa30BaTEIbHON MAEATEIBHOCTH IIO
00pa3oBaTeIbHBIM MPOrPaMMaM CPeIHero MpodhecCHOHATEHOTO 00pa30BaHUAY;
- Ilpukaz MunucreperBa mpocBemieHus P® ot 21.09.2022r. Ne 858 «O6
YTBEPKIEHUU (hellepalibHOTO MepeyHs yueOHUKOB, HOMYyIIEHHBIX K HCIIOIB30BaHUIO
IIpH peajlu3aliy HMEIOLIUX TOCYIapCTBEHHYIO aKKPEIWUTALUI0 00pa3oBaTEIbHBIX
IporpaMM Had4ajlbHOIO OOIero, OCHOBHOTO OOIIEro, CpEeAHero  OOIIero
oOpa3oBaHUs OpraHU3alUsIMHy, OCYTIIECTBIISTFOLIUMU o0pazoBaTeNbHyIO0
NEATENBHOCTh U YCTAHOBJIEHUS TIPUIETFHOTO CPOKa MCIIOIB30BAHUS UCKITFOUEHHBIX
YUEeOHHUKOBY;
- OI'OC CIIO mno mpodeccun 23.01.08 «Crnecapp IO pPEMOHTY CTPOUTEIBHBIX
Mamue» 26.08.2022 Ne 774
- Yuebnoro miana ['BITOY PO «bTXTuC» um. I'epost Coserckoro Coroza IL.A.

ITonmosuuko no mpodeccun CIIO: 23.01.08 Crecapp MO PeMOHTY CTPOHUTEIBHBIX
paboT»

Opranuszanus pa3paboTumK: TOCYIapCTBEHHOE OIODKETHOE MpOo(ecCHOHAIBHOE
oOpa3oBaTenbHOe YyupexaeHue PocTtoBckod obmactu «baralickuii TeXHUKyM
KEJIe3HOJIOPOKHOTO TpaHCIOpTa U CTpouTeNnbcTBa» uMeHH ['epos CoBerckoro
Coroza I'1.A. TTonoBHUHKOY.

Pa3pa66TqHK: Mapsmaera JLU. — npenomasarens I'BIIOY PO «bTXKTuC» um.
I'epos Cosetckoro Cotoza I1.A. ITomoBuaKO
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OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHON YYEBHOM JUCIIUIIJIMHBI
OV /.12 <MATEMATHUKA»

1.1. MecTo AMCHMIUIMHBI B CTPYKTYpe NpPOrpaMMbl MOATOTOBKH

CIICIIMAJIUCTOB CPEAHEro 3BeHAa.

mucuumuinia OY /.12 «Martematuka» BXOAUT B 001Ie00pa3oBaTEIbHBIA LUK H
aBisgerca 0azoBod (MpoduiabHOM) y4eOHOM HNMCUMIUIMHON M3 00s3aTebHON
npenMeTHon obnactu «MareMaTukay.

1.2. llesn u muIaHUpyeMble Pe3yJbTaThl 0CBOEHHS IUCHMILIUHBI
Conepkanre paOouell MporpamMMbl HANpaBiICHO HAa JIOCTHKEHUE CIEAYIOMINX

yeneu.
— OBJIaJICHUE CUCTEMON MaTeMaTUYeCKUX 3HAHUN U YMEHUN, HEOOXOIUMBIX IS

MPUMEHECHUSI B  MPAKTUYECKOM  JIESITEIbHOCTH, W3YyYECHUS CMEKHBIX
JTUCIUTUINH, POJOJDKEHUS] 00pa30BaHUS;

WHTEJUIEKTYaJbHOE Pa3BUTHE, dhopMupoBaHUE KauecTB JIMYHOCTH,
HEOOXOIMMBIX YEJIOBEKY [HJIsi TIOJHOIIEHHOW JKM3HHM B COBPEMEHHOM
00II1eCTBE: SICHOCTh M TOYHOCTh MBICIIM, KPUTUYHOCTD MBIIIJICHUS, HHTYUIIHS,
JOTUYECKOE  MBIIUICHUE,  JJIEMEHTBHl  AITOPUTMUYECKONM  KYJIbTYPBHI,
MIPOCTPAHCTBEHHBIX  IPEJACTABICHUM, CIIOCOOHOCTb K  IPEOIOJICHHIO
TPYJAHOCTEN;

dbopMupoBaHue NMPEACTABICHU 00 HAESIX W METOJaX MaTeMaTUKU Kak
YHUBEPCAJIBLHOTO SA3bIKA HAYKM W TEXHHUKH, CPEICTBA MOJICIUPOBAHUS
SIBJICHUH U TIPOLIECCOB;

BOCIIUTAHUE KYJIbTYPbl JMYHOCTH, OTHOILICHUSI K MAaTEMAaTHKE KaK K 4YacTH
OOIIIEYETIOBEYECKON KYIbTYpPhl, MOHWUMAaHWE 3HAYUMOCTH MATEMaTHKU IS
HAay4YHO-T€XHUUYECKOIr0 Imporpecca;

N3yuenne  oOuieoOpa3oBarenbHOM — yueOHOM — gucuumiuasl OY/1.12
«MaremaTruka» OpUEHTUPOBAHO HA JOCTHUKEHUE PE3YJIbTATOB:
Jluunocmubix:
Ko 1MYHOCTHBIX
pe3yJbTaToB JIMYHOCTHBIE Pe3yJIbTATHI
peanu3zanuu peanu3anuu NporpaMMbl BOCITUTAHHS
NMporpaMMmel (Oeckpunmoput)
BOCIIUTAaHUA
JIP 1 OcoszHaronuit  ce0s TpaxJaHWUHOM M 3alIUTHUKOM BEJIMKOMN
CTpaHBbI.
[IposiBistrommi AKTUBHYIO IPaXXJaHCKYIO IIO3ULMIO,
1P 2 JEMOHCTPUPYIOIIUNA TMPUBEP>KEHHOCTh MPUHIIMIIAM YECTHOCTH,
MOPAJOYHOCTH, OTKPBITOCTH, JSKOHOMHWYECKA AaKTHUBHBIA U
YY4aCTBYIOIIMA B CTYAEHYECKOM W  TE€PPUTOPHAIBHOM




CaMOYIpaBJICHWH, B TOM YHCJIe Ha YCJIOBHUSIX JI0OPOBOJIbUECTRA,
MPOAYKTUBHO  B3aUMOJICHCTBYIOIIMM W y4acTBYIOIIMHA B
JESATeTLHOCTH OOIIECTBEHHBIX OpraHu3aIui.

JIP 3

CoOimoaromuii HOpMbI MPABOMNOPSAKA, CIEIYIOUIMN ueaiaM
rpakJIaHCKOTro 0011ecTBa, obecrieyeHus: 0e30IacHOCTH, IMpaB U
cBoOOn rpaxnaH Poccuu. JlospbHBIM K = yCTaHOBKaM U
MPOSIBIICHUSIM TPEICTABUTENECH CYOKYIbTYp, OTIMYAOIINI X OT
IPYIII C JECTPYKTHBHBIM U  JI€BUAHTHBIM  IIOBEIACHUEM.
JIEeMOHCTpUPYIOLIMKA ~ HENPUATHE U [PEAYHPEKAAIOLINN
COLIMAJIbHO OINACHOE MOBEAECHUE OKPYKAIOLIUX.

JIP 4

[IposiBIAOIMA W JAEMOHCTPUPYIOIIMM YBAKEHHE K JIIOIAM
TpyAa,  OCO3HAIOIIMA  IIEHHOCTb  COOCTBEHHOTO  Tpyna.
Crpemsiiuuiics K GOpMHUPOBAHUIO B CETEBOM CPEIE JIMYHOCTHO U
poheCCHOHATBHOI'0 KOHCTPYKTUBHOTO «LIH(PPOBOTO Cenay.

JPS

JIeMOHCTpUPYIOIIMN IPUBEPKEHHOCTh K POJHOU KYJIBTYPE,
UCTOPUYECKOM MaMsATU Ha OCHOBE J00BH K PonuHe, pogHOMy
HapoAy, MaJIOH POJIMHE, NPHUHIATHIO TPAIAULHOHHBIX LEHHOCTEH
MHOTOHAIIMOHAJILHOrO Hapoaa Poccum.

JIP 6

[IposBisIFOIIMN  YBOXKEHHE K JIFOASM CTapUIEro ITOKOJICHHUS U
FOTOBHOCTb K Yy4YacTHIO B COLMAJIIBHOM TMONJNEPKKE U
BOJIOHTEPCKUX JIBUKECHHUSIX.

JP 7

Oco3Harommul OPUOPUTETHYIO ILIEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXAIOUIMH COOCTBEHHYI0O UM  UYYXYK YHHKaJIbHOCTh B
pa3IMYHBIX CUTYAIUsIX, BO BceX (hopMax M BUJIAX JESTEIbHOCTH.

JIP 8

[IposBisiromu 51 JEMOHCTPUPYIOLINN YBOKECHUE K
NPEICTABUTEISIM  PA3JIMYHBIX ATHOKYJIBTYPHBIX, COLHAIbHBIX,
KoH(ecCHOHANbHBIX ¥ UHBIX Tpynn. ConpuvyacTHBIA K
COXPAHECHUIO, TPEYMHOXEHUIO U TPAHCIALMUA KYJIbTYPHBIX
TpaAUUUN UM LEHHOCTEW MHOTOHAIMOHAIBHOIO POCCUUCKOTO
rOCyAapCTBa.

JP9

CoOmrogaromuii ¥ MpoMaraHAMPYIOMUNA MpaBUia 310POBOTO H
Oe3omacHOro odpaza *HU3HH, CIOPTa; MPELyNPExAAOMUNA T100
IpPEOIOJIEBAIOIINK  3aBUCUMOCTH  OT  ajKorojs, Tabaka,
MICUXOAKTHUBHBIX BEILECTB, a3apTHBIX Urp U T.O. CoxpaHsromun
IICUXOJIOTUYECKYK) YCTOMYHMBOCTh B CUTYaTUBHO CIJIOKHBIX WU
CTPEMHUTEIBHO MEHSIOIINXCS] CUTYALMSIX.

JIP 10

3aboTsmuiics 0 3aluTe OKPYXKAIIIEH cpelbl, COOCTBEHHOU U
qy»0i 0€30MMaCHOCTH, B TOM 4Hciie IIU(POBOM.

JIP 11

[IposiBnsitomuii ~ yBaXKEHHME K  ACTETUYECKUM  LIEHHOCTSIM,
00J1a1af0IIHMI OCHOBAMHU ICTETUYECKON KYJIBTYPHI.

JIP 12

[IpuHMMarOmnii CeMENHbIE LIEHHOCTH, TOTOBBIA K CO3JaHUIO
CEMBU M BOCHUTAHHUIO JETEH; NEMOHCTPUPYIOUIUN HENPUITHE
HAaCHJIMA B CEMbE, yX0Ja OT POAUTEIBLCKOW OTBETCTBEHHOCTH,
OTKa3a OT OTHOIIEHUWH CO CBOMMHM JETbMH W HX (DHHAHCOBOTO




COOCPIKAHNA.

JIN4HOCTHBIE Pe3y/IbTaThI
peaiu3aluu IPOrpaMMbl BOCIIUTAH M,

onpeacJceHHbIC OTPAC/ICBBIMU TpQﬁOBaHI/IﬂMI/I K J€JJOBbIM KaYeCTBaM JIMYHOCTH

JIP 13

['0TOBBII COOTBETCTBOBATH OXKUIAHUSIM PAOOTOATEIICH:
AKTUBHBIN, TPOCKTHO-MBICIISIIINHT, 3(h(PEKTUBHO
B3aMMOJICUCTBYIOLIUN U COTPYIHUYAOIINMN C KOJUIEKTUBOM,
OCO3HAHHO BBHITIOJHSIOIMINK MPOQeCCUOHAIbHBIE TPEOOBaAHNS,
OTBETCTBEHHBIN, MYHKTYaJIbHBIN, TUCIUIIIIMHUPOBAHHBIMN,
TPYIOTFOOUBBINA, KPUTUUECKH MBICIISIIITUHN, IEMOHCTPHUP YOI
npodeccroHaIbHYIO )KH3HECTONKOCTD.

JIP 14

OreHUBAIOIINN BO3MOXHBIE OTPAHUYUTENN CBOOOIBI CBOETO
npohecCUOHANTBHOr0 BBIOOPA, MPEAONPEIEICHHbIE
MCUX0(PU3NOIOTHUIECKIMHU OCOOCHHOCTSIMH HJIA COCTOSTHUEM
310POBBS, MOTUBUPOBAHHBIN K COXPAHEHUIO 310POBbS B
nporecce npodheccuoHaIbHOM 1eITeTbHOCTH.

JIP 15

["oToBHIH K TpOhecCHOHANTBHON KOHKYPEHIINHU U
KOHCTPYKTHBHOMW PEAKIIUU HA KPUTHUKY.

JIP 16

OpHEHTHPYIOITUIICS B U3MEHSIONMEMCS PhIHKE TPYy/Aa, THOKO
pearupyrooIuil Ha MOsSBICHUE HOBBIX (DOPM TPYI0BOM

eI TeIbHOCTH, TOTOBBIM K X OCBOCHHUIO, M30ETaIONINH
0e3padOTHITBI, MOTUBUPOBAHHBIM K OCBOCHHIO () YHKITHOHATBHO
OJIM3KUX BUIOB MPO(PeCcCHOHANTBHON AEATEIHHOCTH, MMEIOIITNX
oOurue o0BEeKTHI (YCIOBHS, LIENIN) TPYAQ, TUOO NUHBIE CXOKHUE
XapaKTEPUCTUKH.

JIP 17

ConaeicTByOIIMI MOJAEPKAHUIO MPECTUka CBOEH mpodeccuu,
OTpaciy U 00pa30BaTEILHON OpraHU3aIIHH.

JIP 18

[TpyHUMAarOIIMKT LIENU U 33]1a4¥ HAYYHO-TEXHOJIOTHYECKOTO,
HKOHOMHUYECKOr0, HHPOPMALIMOHHOTO U COLMOKYJIBTYPHOTO
pa3BuTHs Poccuu, TOTOBBIN paboTaTh Ha UX TOCTHXKEHUE.

JIP 19

Ynpapnstonuii COOCTBEHHBIM PO ECCHOHATIBLHBIM Pa3BUTHEM,
pedIIEKCUBHO OLIEHUBAIOIINN COOCTBEHHBIN KU3HEHHBIN OIBIT,
KPUTEPUH JIMYHOM YCIIEIIHOCTH, IPU3HAIOIINN LIEHHOCTD
HENPEPHIBHOTO 00Pa30BaHuUs,

JIP 20

CriocoOHBI TEHEpUPOBATh HOBBIC UCH JIJIST PEIICHUS 3a/1a4

I (PpoBOI SKOHOMUKH, TTEPECTPAUBATh CIIOKHUBIIHECS CITOCOOBI
pelIeHus 3a1a4, BEIBUTATh aJIbTEPHATUBHBIE BAPUAHTHI
JIEHCTBHH C 11eJIbI0 BBIPAOOTKH HOBBIX ONTUMAIbHBIX
ANTOPUTMOB; TIO3UITUOHUPYIOIIHNI ce0sl B CETH KaK
pPE3YJIbTAaTUBHBIN U NMPUBJIEKATEIbHBIA YYaCTHUK TPYIOBBIX
OTHOIICHUH.

JIP 21

CamocToATeNbHBIA U OTBETCTBEHHBIN B IPUHATUN PELIEHUN BO
BCeX cpepax CBOEH AeSTENbHOCTH, TOTOBBIN K MCIOJIHEHUIO
pa3zHo00pa3HbIX COIMATIBLHBIX POJIEi, BOCTpEOOBAaHHBIX
OM3HECOM, OOIIECTBOM U rOCY/IapCTBOM




JIMYHOCTHBIE peE3yJIbTaThI
peanu3aluu nmporpammsl BOCIIMTaAHUSA,
OonpeacJeHHbIC KJIHY¢BbIMU paﬁoToz(aTenﬂMn

['0TOBBII1 COOTBETCTBOBAThH OKUAAHUSIM padOTOATEINEH:
AKTUBHBIN, TPOCKTHO-MBICISIIINHI, 3 PEKTUBHO
B3aUMOJEMCTBYIOIIUI U COTPYAHUYAIOIINI C KOJUIEKTUBOM,
JP 13 OCO3HAHHO BBHITIOJHSIOIMINM MPOQeCCuOHAIbHBIE TPEOOBaAHNS,
OTBETCTBEHHBIN, MYHKTYaJIbHBIN, TUCIIUIIIIMHUPOBAHHBIMN,
TPYIOJTIOOUBBINA, KPUTUUECKH MBICTISIIINHI, IEMOHCTPUPYIOIIHIA
poheCCUOHATIBHYIO KU3HECTOMKOCTb.

O1eHMBarOMINK BO3MOXKHBIE OI'PAaHUYUTENN CBOOOIBI CBOETO
po¢eCCUOHATLHOT0 BBIOOPA, MIPEAOIpE/IeTICHHbIS

JIP 14 NCUXO(PU3NOIOTUYECKUMU OCOOCHHOCTSIMH HITU COCTOSTHHEM
310pOBbs, MOTUBUPOBAHHBIN K COXPAHEHUIO 3710POBbs B
nporecce NpohecCuOHAIBHON NeSITEIbHOCTH.

["oToBHIH K TIpOEeCCHOHATBHON KOHKYPEHIIMHU U

JIP 15 o
KOHCTPYKTHBHOHU PCAKIIMM HA KPUTHKY.

OpHEHTHPYIOLIUICS B U3MEHSIOIIEMCS PhIHKE TpyZAa, THOKO
pearupyrouuil Ha MOsIBJIEHUE HOBBIX (JOPM TPy OBOU

eI TeILHOCTH, TOTOBBIM K X OCBOCHUIO, M30ETaIONIUH

JIP 16 0e3pa0oTHIIbl, MOTUBUPOBAHHBIM K OCBOCHHIO () yHKIIHOHAIBHO
OJIM3KUX BUOB MPO(eccHOHAIbHOM 1eATEIbHOCTH, UMEIOLIUX
oOurue o0BEKTHI (YCIOBHUS, 1IEJIN) TPYAQ, TUOO UHBIE CXOKUE
XapaKTEPUCTUKH.

ConeicTByIOIMMIA MOACPKAHUIO PECTHXA CBOCH mpodeccuu,

JIP 17 o
OTpaciii 1 00pa30BaTEILHON OpraHU3aIluH.

[IprHUMArOIIKN EIU 1 3aJa41 HAYYHO-TEXHOJOTHYECKOTrO,
JIP 18 SKOHOMMYECKOTO, HH(POPMALIMOHHOTO U COIIUOKYJIBTYPHOTO
pa3Butus Poccun, roToBbIi paboTaTh Ha UX JOCTHKEHUE.

Memanpeomemuuix:

yMEHHE CaMOCTOSTENbHO IUIAHUPOBATh MYTHU JOCTHKCHHS LeNed, B TOM
qHclie anbTepHATHUBHBIC, OCO3HAHHO BBIOMpaTh Haubonee 3hdeKkTHBHBIC
CHocOOBI perIeHns yueOHbIX U MO3HABATEIbHbBIX 33/1a4;

(opMUpOBaHUE YMEHUN CaMOCTOSITENIbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTHUPOBATH CBOIO JIEATEIHLHOCTh TIPU BHITIOJTHEHUH 33JaHUM;

YMEHHE CaMOCTOSTENILHO OIPEIENATh LEeNU CBOEro OOy4deHHs, CTaBUTh U
GopmynupoBaTh Uil ceOsd HOBble 3afaud B yu€Oe U IO3HABATEIbHOM
JeSTeNbHOCTH, Pa3BUBAaTh MOTHBBI W HWHTEPEChl CBOEW IMMO3HABATEILHOMN
JEeSITeNIbHOCTH;

OBJIa/ICHHE YCTHBIM U MHCbMEHHBIM MaTEMaTHUYECKUM SI3bIKOM, IPUMEHUMBIM
NIPY M3Y4EHUHU TIPEIMETOB €CTECTBEHHO-MAaTEMaTHIECKOTO IIUKJIA;
(GopMUpOBaHUE YMEHHUI SICHO M TOYHO HW3JlaraTh CBOIO TOYKY 3PEHHUS Kak




YCTHO, TaK U MUCbMEHHO, TPaMOTHO MOJIb3YSICh SI3bIKOM MAaTEMAaTUKHU;
pa3BUTHE JIOTUYECKOTO MBIIUICHUS W HUCCIACIOBATECIHLCKUX YMEHUN; YMEHUI
00OCHOBBIBATh CBOW BBIBOJIBI, (DOPMYIHUPOBATH OTPHUIIAHUSI BBICKA3bIBAHUIA,
IIPOBOJIMTH JI0KA3aTEIbHBIC PACCYKICHUS;

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSITEIbHOMY TIOWCKY METOJIOB PEIICHUS
MPAKTUYECKUX U MPUKIATHBIX 3a/1a4, TPUMEHSSI U3Yy4CHHBIC METO/IbI;
pa3BUTHE KPUTUIHOCTH MBIIIICHUS B IPOIECCE ONEHKH W WHTEPIIPETAIINN
uHOOPMAIHH, TTOTYyJ4aeMOK U3 Pa3TMYHBIX HCTOYHUKOB,;

OCO3HAHHME B3aMMOCBS3M MAaTEMATHKH CO BCEMHU MPEAMETAMU €CTECTBEHHO-
HAyYHOTO ¥ TYMaHUTAPHOTO IUKJIOB;

YMCHHE TIPOAYKTHBHO OOIIAThCAd U B3aMMOJICHCTBOBAaThL B  IPOIECCE
COBMECTHOU JICSITEIBHOCTH, YYUTHIBATh TMO3WIUHA JAPYTHX YYACTHUKOB
NEeATebHOCTH, 3(PPEKTUBHO pa3peniaTh KOH(IUKTHI;

UCCIICIOBAHNE PEANTbHBIX SIBICHUW U MPOIECCOB, MPOTEKAOIIMX MO 3aKOHAM
MOKa3aTeJbHOM 3aBUCHUMOCTH, C IIOMOIIBIO CBONCTB IOKa3aTeJIbHOU
byHKIMY;

paciMpeHre BBIYMCIUTEILHOTO ammapara 3a CYéT MPUMEHEHUS CBOWCTB
norapuMoB (3aMeHa BBIUUCICHUN MPOM3BEICHUS] U YaCTHOTO CTENEHEH Ha
BBIUMCIICHUSI CYMM U Pa3HOCTEN MOKa3aTesel CTerneHei);

pa3BUTHE YMEHUN CaMOCTOSATEIIbHO OINPEACNTATh eI JACATEIBHOCTH 10
YCBOCHHIO M TPUMEHEHUIO 3HAHUW TPUTOHOMETPUHM KaK MaTeMaTHYEeCKOM
MOJIENTU PeabHOM JIeWCTBUTEIILHOCTH;

3HAKOMCTBO C MATEMAaTHYECKUM TOJKOBAHUEM IIOHATHUS TEPUOIUIHOCTH,
MMEIOIIETO BAXKHOE MUPOBO33PEHUECKOE 3HAUCHHE;

3HAKOMCTBO C (PU3WYECKUMH SBJIICHUSIMH, OMHUCHIBAEMBIMH C TOMOIIBIO
TPUTOHOMETPUICCKUX YPaBHCHHUIA,

YMEHHE TMPUMEHSATh alIreOpandeckre METOIbl B PEIICHUH T€OMETPUYCCKUX
3aj1a4;

YMCHHE HWHTEPIPETHPOBATh PEIICHUS HEKOTOPBHIX anreOpandeckux 3aaad
reOMeTPUYECKUMU 00pa3amu;

YMEHHE paclo3HaBaTh Ha uepTexax, MOJENIX U B pEAIbHOM MHpE
reoMeTpuieckue GUrypsl u tejia (MHOTOrpaHHUKH ), IPUMEHSTh UX CBOMCTBA
IIPU MOJISTMPOBAHUY B €CTECTBEHHO-HAYUIHBIX 00JIACTSIX;

yMEHHE MOJIEJIMPOBATh peaybHbIe CUTYaIHH, UCCIIeI0OBATh
IPOCTPAHCTBEHHBIE MOJIEIIH, HHTEPIIPETHPOBATH MOIYICHHBIA PE3YIIbTAT.

IIpeomemmnnbix:

dbopMupoBaHUE MIPEICTABICHUIN O MaTeMaTHUKE KaK 4aCTH MUPOBOM KYJIbTYpPhI
U O MECTE€ MaTeMaTUKU B COBPEMEHHOM ITUBUIIM3AIMHU, O CIIOCO0AX OMUCAHUS
Ha MAaTEMaTUYECKOM S3bIKE SIBJICHUM PEAIbHOIO MUPA;

dbopMupoBaHUE TPEACTABICHUNA O MATEeMaTUYECKUX TMOHATUSIX KaK O
BAKHEUIIINX MATEMaTUYECKUX MOJEIAX, IO3BOJIIOIINX OMNUCHIBATH U
M3ydyaTb pa3Hble TMPOUECCHl MW  SBJICHUSA; T[OHUMAHUE BO3MOXXHOCTH
AKCMOMATHYECKOT0 TOCTPOEHUSI MATEMATUUECKUX TEOPHUIL;



BJIQJICHHE METOJAaMU JIOKa3aTeJIbCTB W aJTOPUTMOB DELICHHUS; YMEHHE HX
IIPUMEHATh, IPOBOAUTH JOKA3aTEIbHBIE PACCYKJIECHHS B XOJE PELICHHUS
3a1a4;

BJIQJICHUE  CTaHAAPTHBIMU  IpUEMAMU  PEIICHHWsS  PAalMOHAIBHBIX U
UPpAlMOHAIBHBIX, IIOKA3aTENbHBIX, CTEMNEHHBIX, TPUTOHOMETPHUECKUX
YpaBHEHUH W  HEPABEHCTB, HUX CHCTEM; MCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IpPOrpamMM, B TOM YHCJIE JUII NOWCKA IYTH PELICHUS U
WUTIOCTPALMU PEIICHUs] YPaBHEHUN U HEPABEHCTB;

dbopMupoBaHue MPEACTABICHUNH 00 OCHOBHBIX MOHATHSX, UACSIX M METOJaX
MaTEMaTHYECKOT0 aHAJIN3a,;

dbopMupoBaHUE MPEACTABICHUNH O TNpoUeccaX U SBJICHUAX, HMEIOLIUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pealbHOM
MUpe, 00 OCHOBHBIX MOHATHAX 128 3eMeHTapHON TeOpUU BEPOATHOCTENH;
(dopMupoBaHUE YMEHHUII HaXOMUTh M OLICHUBATH BEPOSTHOCTU HACTYILJICHUS
COOBITUH B  MPOCTEMIINX MPAKTHUYECKUX CUTyallUsIX U  OCHOBHBIE
XapaKTEPUCTUKH CIydailHbIX BEJUUMH;

BJIaJICHUE HABBIKAMHU HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMMm
IpH pELICHUH 3aa4.

B pPE3VYIbTATC HM3Y4YCHHA KypCa aﬂre6p1>1 n MarcMaTu4dCCKOIro aHaJinu3a

CTYACHTBI O00JIJICHBL 3HAMb U ymembn.

3HATh MIOHATHE JEHCTBUTENBHOIO YHCIA KaK pe3yJbTaTa BBICTPAaWBAHUSA
HAyYHOH TEOpUHU JEUCTBUTEIBHBIX YMCEI HA OCHOBAHUM MOHATUS Mpefena
YHUCJIOBOM MOCIEA0BATEIbHOCTH;

BJIAQ/IETh INOHSATHUEM CTENEHHM C JICWCTBHUTENBHBIM I0KA3aTEIEM KaK OCHOBBI
JUTSL U3y4EHUsl CTENIEHHOM, MoKa3aTenbHOU U JorapudMuyeckon GyHKIHI;
BJIAa/IETh TOHSTHEM CTENeHHON (yHKuMH, (popmynupoBaTth €€ CBOICTBA B
3aBUCHMOCTH OT 3HaU€HUS JCHCTBUTEIHHOIO YUCHA P U CTPOUTH TpaUKH;
(opMyIupoBaTh OINpPEAEIEHHUs] PABHOCWIBHBIX YypaBHEHUM, HEPaBEHCTB,
CUCTEM YPaBHEHMM, YPaBHEHUW — CIEICTBUM; IPU PEUICHUN YpPaBHEHHMU
BBIMIOJIHATH TOJILKO T€ TpeoOpa3oBaHUs, KOTOpble HE MPHUBOIAAT K IOTEpe
KOPHEW, a MpU PELICHUN HEPABEHCTB OCYILECTBILITh TOJIBKO PAaBHOCUIIBHBIC
peoOpa3oBaHUs;

pemarb ~ MppalMOHAIBHBIE  YPAaBHEHHS W CUCTEMBI,  COJAEpXKallue
UPpaLMOHAJIBHBIC YPABHEHUS;

(GopMynHpOBaTh OINpPEACIICHHE I0KA3aTeJbHOM (YHKUWUH, BBIBOJUTH €€
CBOWCTBA, CTPOUTH IpapUKH;

BJIaJI€Th OCHOBHBIMU CITIOCOOAMM pEILIEHUs TOKA3aTENbHBIX YPaBHEHUI;
pelarh IMOoKa3aTeIbHbIE HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH
NOKa3aTeJIbHOM  (PYHKLMH, CHCTEMbl T[IOKa3aTelbHBIX YPaBHEHUH U
HEPABEHCTB;

dbopMmynupoBaTh OmpenesieHHe Jorapudma 4ucia, 3HATh OCHOBHOE
naorapuMUYEecKoe TOXKIECTBO, MPHUMEHATh OCHOBHOE JIOrapu(pMHUUECKOe
TOXKJIECTBO K BBIYMCIICHUSIM U PEUICHUIO MPOCTEHIIMX JIOrapuPMUUECKUX



YpaBHCHUU,

OPUMEHSATh OCHOBHBIE CBOWCTBa Jiorapu(MoB g  NpeoOpa3oBaHUs
70rapu(pMUYECKUX BbIPAKEHUM;

(GopMyIupoBaTh OIpEIEIeHUE ACCATUYHOTO W HATYpaJIbHOTO Jorapudma,
BBIBOJIUTH (POPMYIY MEpexo/ia K HOBOMY OCHOBaHUIO; MPUMEHATH (HOpMYIy
nepexosa K HOBOMY OCHOBAaHHWIO JUIA  BBIYMCIECHHMS 3HAYEHHH W
npeoOpa3zoBaHus JOrapu(PMUUECKUX BbIPAKEHUN;

dbopmynupoBath omnpeneneHue Jjorapupmuyeckoin (yHKIMHU, BBIBOJUTH €€
CBOMCTBA, CTPOUTH TpaduKH JIorapudMudeckoi PyHKITHY;

JEMOHCTPUPOBATh NMPUMEHEHUE CBOMCTB JIOrapuMHUUEcKOr (PYHKIMU TPH
CpaBHEHUU 3HAYEHUUN BBIPAKCHU I U pElIeHUU IIPOCTEUIIINX
norapupMUUYECKUX YpaBHEHUN U HEPABEHCTB;

peliath paziuyHble JIOrapu(MHUUECKHUE YpaBHEHHUS M UX CHUCTEMBI C
UCTOJb30BAaHUEM CBOWCTB JIOTapu(MOB M OOMIMX METOIOB pELICHUS
YpaBHEHNU;

pemiatb  JiorapupMHUUECKHE ~ HEpaBEeHCTBA  HAa  OCHOBE  CBOWCTB
norapupmMudeckort QyHKIUY;

UMETh MPEJCTABICHUE O IOHATHUAX TPUTOHOMETPUM KAaK MaTEMaTHYECKUX
MOJIETISIX, TIO3BOJISIIOIIUX OMHUCHIBATh TMPOIECCHI, H3ydaeMble (UZHKOM,
SKOHOMUKOH U APYTUMHU HAyKaMU;

YMETB OIPENEIATh U UCCIIEN0BATh CBOMCTBA CUHYCA, KOCUHYCA, TAaHI'€HCA U
KOTaHI'€HCa JACHUCTBUTEIIBLHOIO YHCIIA, UCIIONIB3YSl OJHO3HAYHOE COOTBETCTBHUE
MEXKy TOYKAMHU YUCIOBOU NMPAMOU Y TOUKAMU YHCIOBOW OKPYKHOCTH;
OPUMEHATH  TPUTOHOMETPUYECKHE  TOXKIAECTBA  IPHU  BBIYHUCICHUSX,
npeoOpa30BaHUSX TPUTOHOMETPUUECKHUX BBIPAKEHUH, PEILIEHUU MPOCTEUIINX
TPUTOHOMETPUYECKUX YPABHEHUIA;

BJIaJICTh IOHATHUSMH arcsin a, arccos a, arctg a;

pelaTh TPUTOHOMETPUUYECKUE YPABHEHUS, CBOJSLIMECS K alre0pandeckuM, 1
OTHOPOJIHBIE YPAaBHEHHSI OTHOCUTEJIBHO CHHYCA U KOCUHYCA;

pemaTs TPUrOHOMETPUYECKNE YPABHEHUS METOJAMM 3aMEHBbI IIEPEMEHHON U
pa3oKEHU HA MHOKUTENH;

BJIQJIETh CIIOCOOAMHM pEIIeHUs] TPUTOHOMETPUUYECKUX HEPABEHCTB;

BJIAJI€Th MOHSATUEM TPUTOHOMETPUUECKON (PyHKIMH. YMETh OOOCHOBBHIBAThH
00JIaCTh OMpPECICHUS ¥ MHOXKECTBO 3HaYCHHMH (QYHKIMH Y=SIN X, Y= COS X,
y=19 X, y=Ctg X;

3HaTh CBOWCTBa (pyHKIMUA Y=SiN X, Y= COS X, Y= tg X, y= Ctg X, yMmeTh
CTpouTh rpaduku (YHKIUI, NPUMEHATh CBOMCTBA (QYHKUMUU MpPHU pEIICHUU
YPaBHEHUI U HEPABEHCTB;

BJIAJI€Th TMOHATUEM OOPAaTHBIX TPUTOHOMETPUYECKUX (PYHKIMM, 3HATH HX
CBOWCTBA, YMETh CTPOUTH IpapUKH;

dbopMynHpoBaTh OIpeAesieHne npenaena (QYHKIUU; BIAJAETh MOHATHEM
aCUMIMTOTHI, MPUBOJAUTH MPUMEPbl ACUMIOTOT TpapuKOB 3JIEMEHTAPHBIX
G yHKIIMI; 3HaTh CBOMCTBA MpEENioB (PYHKITUH; 3HATH ONpeeieHrne QyHKIUN
HENPEpPhIBHOM B TOYKE M Ha HWHTEpPBAJE; YMEThb BBISBISATH HENPEpPHIBHBIC
(GyHKIMH ¢ OMOPOI Ha ONpeziesIeHuE;



(opMyIupoOBaTh ONPEEICHUE TPOU3BOJHON (PYHKIIMM B TOUKE, IOHUMATh €€
Gu3NYEeCKUil U TEOMETPUYECKHI CMBICT, yMETh HAXOIWUTh MPOU3BOIHBIC
AJIIEMEHTApHbIX (YHKIUI 1O ONpPENEICHUI0; YMETh COCTABJIATH YpaBHEHUE
KacaTeJbHOU K rpa@uKy (pyHKIMH B JAHHOW TOUYKE;

3HaTh mpaBuia TuGGEpPeHINPOBAHUS CYMMBI, TPOU3BEACHUS, YaCTHOTO
GYHKIMNA, CIOXKHOM MU OOpaTHOM (YHKIIMU; yMETh MNPUMEHATh WX TPH
BBIUMCIICHUN TTPOU3BOIHBIX;

yMETh HaXOAUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIINA;

3HATh JIOCTATOYHbIE YCJIOBHs BO3pacTaHusl U yObIBaHUSA (QYHKIMHU U YMETh UX
NIPUMEHATD JJISL ONIPECIICHUS] IPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMIA;, 3HATH
OTIpeNeICHUs] TOUEK IKCTpeMyMma (YHKIUH, CTAIIHOHAPHBIX M KPUTHUECKHX;
3HaTh  ONpeesieHne JKCcTpeMyMa  (DYHKUMH;  BIAAeTh  HNOHATHAMHU
HEOOXOIMMBIX U JOCTAaTOYHBIX YCJIOBUH JKCTpeMyma (YHKIMH; HaXOIUTh
TOYKH 3KCTPEMYMa; YMETh HaXOJIWUTh HAauOOJbIlIee U HAaUMEHbIIEEe 3HAYCHUS
(GYHKITUY ¢ TTOMOIIBIO TIPOU3BOTHOM;

BIAJETh IMOHATUSAMHU NEpPBOOOpa3sHOW M ONpENeNEHHOIO0  MHTerpajia
OPUMEHATh TpaBWIa HMHTETPUPOBAHUS ISl HAXOXKIEHHUS MEpBOOOPa3HBIX,
3HaTh popmyny Hetotona-JIeiiOnuma, ymeTs €€ IpUMEHSTh;

YMETh BBIABIATH (PUIYphl, OTPaHUYECHHbIE JAaHHBIMU JIMHUSAMHU U HaXOAUTh UX
IUTOIIA/¥; BBIBOJAWTH MHTETPAIBbHYIO (POPMYITy BBIUMCICHUS OOBEMOB TEl U
JIOKa3bIBaTh C €€ MOMOULIbI0 TeopeMbl 00 O00BbEME HAKIOHHON MpPU3MBL,
NUpPaMUJIbl, KOHYCa; OOBSCHATh BO3MOKHOCTH NMPUMEHEHUS] UHTETPAIOB MPH
pelieHny (pU3NYeCcKuX 3aad (HanpuMep, Ha IBHXKEHHE);

3HaTh KOMOMHATOPHOE MPaBUJIO MPOU3BENEHUS Ul MOACUETa KOJIMYECTBA
pa3NUYHBIX COCAMHEHMI; BIQJAECTh MOHATHEM pa3MEIIEeHUI ¢ TOBTOPEHUSIMU;
dopmMynupoBaTh OIpeNeNeHHEe IMEePeCTaHOBOK M3 N DJIIEMEHTOB; 3HATh
dopmyiy IS HaXOXKJIEHUS YMCIa MEPECTAHOBOK U3 N 3JEMEHTOB, (GOpMYITy
JUIA BBIUMCIICHUS 4YHCIA pa3MEIIeHHd M3 m DJEMEHTOB IO N, yMETh
NPUMEHATH WX MPHU PEIICHUN 33]1aY;

BJIaJI€Th MOHSATUEM COYETaHHs 0e3 MOBTOPEHHUI U3 m 3JEMEHTOB IO N; 3HATh
Gopmyny ISl BBIYMCIEHUS 4YHCJIAa BCEBO3MOXKHBIX COUETAaHMHM U3 m
AJIEMEHTOB IO N. YMETh pAaCKJIaAbIBaTh CTENEHb OMHOMA 1O (opMmyIe
HpioToHa mpu HaxoxaAeHUH OMHOMHUATIBHBIX KOA((UIHMEHTOB C MOMOIIBIO
TpeyronbHuka Ilackais; NpUMEHSATh NOJYYEHHBIE 3HAHUSA IPU PEIICHUU
3ajady;

BJIaJI€Th MOHATUSIMH CIIy4allHBIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH,
HECOBMECTHBIX COOBITUH, 3JIEMEHTAPHBIX COOBITUI; YMETh HAXOJIUTh CYMMY U
pOU3BECHNE COOBITUIN; TTOHUMATh, YTO TaKOE COOBITHE MPOTHUBOIOIOKHOE
JaHHOMY;

3HaTh KJACCUYECKOE OIpEACIICHUE BEPOATHOCTH COOBITHS U YMETh
IPUMEHATH €ro IIPU PEIeHNH 3a/1a4;

3HaTh TEOPEMY O CyMME JBYX HECOBMECTHBIX COOBITUH, CIIEACTBHE U3 HEE U
TEOPEMY O BEPOSITHOCTH CYMMBI JBYX IPOU3BOJBHBIX COOBITHIl; BIIAAEThH
MOHATHEM HE3aBHUCHUMOCTH JIBYX COOBITHH;, HAaXOJUTh BEPOSITHOCTH
COBMECTHOT'O HACTYILJIEHUSI HE3aBUCUMBIX COOBITUIM NIPU PELLICHUH 3a7ay;



3HaTh popMynly bepHyIIN U yMeTh IPUMEHATDH €€ MPHU PEUICHUH 33]1a4;
BIAJACTh IPEACTABICHUSAMHM O IIPOLECCAX U  SBICHUSAX, HMEIOIINX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJIbHOM
Mupe, 00 OCHOBHBIX MOHSATHUSIX 3JIEMEHTAPHOM TEOPUH BEPOSTHOCTEN; YMETh
HaXOAUTh U OLIEHUBATh BEPOATHOCTH HACTYIUICHHUS COOBITUM B MPOCTEHIIMX
NPAaKTUYECKUX CHUTYallUsIX M OCHOBHBIE XapaKTEPUCTHUKHU CIy4alHBIX
BEJINYMH.

B pesynomame u3yuenus Kypca zeomempuu cmyoeHmvl OOJHCHbI 3HAMb U
ymemy:

chopMUpOBaThH NPECTaBICHUE O TEOMETPUH KaK 4YaCTU MUPOBOM KYJIbTYpHI U
0 MECTE F€OMETPUU B COBPEMEHHOM IIMBWIN3ALNHU, O CIIOCO0aX OMMCAHUA Ha
MaTEeMaTH4YECKOM SI3bIKE SIBJICHUN PEATBHOTO MUPA;

copMHUpOBaTh TMPEACTABICHHE O TEOMETPHUUECKHX TIOHATUAX Kak o
BOXHEHIINX MATEMAaTHYECKUX MOJEIAX, II03BOJMIIOIIMX ONMUCBIBATH U
M3y4aTh pa3jau4HblE IPOLECCHl W SABJICHUSA; IIOHMMAaTb BO3MOXKHOCTH
AKCHOMAaTUYECKOI0 IIOCTPOCHUS MATEMATUYECKUX TEOPUH;

BJIA/IETh T€OMETPUYECKUM SI3BIKOM; YMETh HCIIONb30BaTh €0 Ui ONHCAHHUS
IPEIMETOB OKPYXKAIOIIEro MHpA; pa3BUTH IPOCTPAHCTBEHHBIE
IPEJCTABJICHNUS, HABBIKM F€OMETPUUYECKUX MOCTPOCHUM, YMEHUS U300paxaTh
reOMETPUYECKUE OOBEKTHI;

BJIAJAETh METONAMM JOKA3aTENbCTB W AJTOPUTMAMHU PELIECHUS; YMETh HX
IIPUMEHATD, IIPOBOAUTH JOKA3aTEJIbHBIE DPACCYKIECHHMS B XOAE pELICHUs
3az1ady;

BJIAJAETh OCHOBHBIMU TMOHATHSIMH O TIUIOCKMX W IPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBAX;

OPUMEHSATh M3yYEHHBIE CBOWMCTBA reoMeTpUYecKux (Guryp v GopMynbl Jist
penIeHrs TeOMETPUYECKHX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEP)KAaHUEM;
chopMupoBaTh MOHATHIHBIA ammapar MO OCHOBHBIM pa3jenaM Kypca
reOMETpUH; 3HaThb OCHOBHBIE TEOPEMBI, (DOPMYIJIBI U YMEThb UX IPUMEHSATH;
YMETb J0Ka3bIBATh TEOPEMBI U HAXOAUTh HECTAHJAPTHBIE CIIOCOOBI pEIICHUs
3a1ay;

3HATh AKCUOMBI CTEPEOMETPUN U CIENCTBUS W3 HHUX, YMETh IPUMEHATH UX
IIPU PELICHNUU 3a/a4;

MMETh MPEICTABICHNUS O B3aHMHOM DPACIOJIOKEHUHN MPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE:  MApPAJICIbHBIE  MPSAMBIC, CKPEIIMBAIOIIUECS  IMPAMBIE,
NAapAJUIETBHOCTh NPSIMOM M IIJIOCKOCTH, IEPIEHIUKYISIPHOCTh MPAMOU U
IUIOCKOCTH, YIrOJd MEXIY IpsAMOM M  IUIOCKOCTBIO, MapajuIeIbHOCTH
IIJIOCKOCTEH, MEPIEHANKYISIPHOCTD INIOCKOCTEH, YIrOld MEXKIY IUIOCKOCTIMU;
3HaTh OIPENEIEHUs, CBOWCTBA WM MPU3HAKH, YMETh IPUMEHATH HX IpPH
peuieHuu 3aaad;

3HaTh OCHOBHBIE BU/IbI MHOTOI'PAaHHUKOB: IIPSIMOYTOJIbHBIN ITapajuleIIeIuIIe],
napajiesienumes, npusma (BUIbI MPU3M: MpsiMas, HAKJIOHHAs, IPABUIIbHAS),
nupamuaa  (BUABIL [HpaMUJ), YCEUEHHAas NUPAMHAA, IPaBUJIbHBIE



MHOTOTpaHHUKH (Ky0), UX 3JICMEHTBI, CBOMCTBA; YMETh HAXOIUThH ILIOMIAIH
OOKOBOH M TIOJTHOM TTOBEPXHOCTH MHOTOTPAHHUKOB, a TaK)Ke UX 00BEMBL;

— BJIQJICTh TOHATHEM Tela BpallleHUs: IWIMHJIP, KOHYC, YCEUYEHHBIM KOHYC,
chepa, map, 3HaTh MX AJIEMEHTH (paguyc OCHOBaHHUsA, oOpasyromias, OCh
CUMMETPHH, BBICOTA); YMETh HAXOAUTh OOKOBYIO U MOJTHYIO TOBEPXHOCTH TEI
BpaIlCHUs, a TAKXKE UX O0BEMBI;

— yMETh pemaTh 3aJladyd Ha KOMOWHAIIMW MHOTOTPAaHHUKOB M TEJI BpaIlICHHS,
aQHAM3UPOBATH B MPOCTEHINIHMX CIydasx B3aMMHOE PACIOIOKCHIE 00BEKTOB B
IIPOCTPAHCTRE;

— W300pakaTh OCHOBHBIC MHOTOTPAHHUKM W KPYIJbIe TeEa; BBITOJHATH
YEPTEXkKH 10 YCIIOBHSIM 3a]1a4;

— BIAJCTh MOHATHEM BEKTOpa B MPOCTPAHCTBE, YMETh HAXOIUTHh KOOPIWHATHI
BEKTOpPa M BBINOJHATH ONEpaluK (CIOXKEHUsS, BBIYMTAHHS, YMHOKEHUS
BEKTOpa Ha YMCII0) HAJ] BEKTOPAMH B KOOPAMHATHOW U BEKTOPHOU (hopme;

— 3HATh OMNpEACNICHWE CKAISIPHOTO TPOW3BEICHHSI BEKTOPOB, €T0 CBOWCTBA;
HAXOJUTh CKaJISIPHOE MMPOU3BEICHUE BEKTOPOB Yepe3 UX KOOPAUHATHI,

— TPUMEHATH BEKTOPHBIN METOJI TIPH PEIICHUH T€OMETPHUECKUX 3a/1a4;

— HaxOJUTh YypPaBHEHHE IUJIOCKOCTH, PACCTOSHUE OT TOYKHA A0 IIJIOCKOCTH,
pacCTOSIHUE MEXAY CKPCHIMBAIOIMUMUCS MPSAMBIMH, YpaBHEHHE CQepsl,
00BEM mMmapaienenuneaa M TETpadapa, 3aqaHHOTO KOOpAWMHATAMH CBOHMX
BEPIIIHH.

Conepkanue oOmeoOpa3zoBarenbHOM — yueOHOM  mauctumumasl OV /.12
«MareMatukay HampaBieHO Ha (OpMHpOBaHHWE OONUX KOMIIETCHIIMH B
cootBercTBUU ¢ @I'OC CIIO no cneunansHocTH(siM) 15.01.05 «CBapuiuk (py4uHon
Y YaCTUYHO MEXaHU3UPOBAHHOW CBApKHU (HAIIABKH)):

OK 1 TIloHuMaTh CYIIHOCTh M COLMATBHYIO 3HAUMMOCTh OyayIlen mnpodeccud,
IIPOSBIIAITE K HEM yCTOWYHBBIM UHTEPEC;

OK 2 Opraau3oBbiBaTh COOCTBEHHYIO JESTEIBHOCTh, HCXOAS U3 IETH H
CH0cO00B €€ TIOCTUKEHUS, OIIPEIEIEHHBIX PYKOBOAUTEIIEM;

OK 3 AnamusupoBarh paOouyl0 CHTYaluIO, OCYIIECTBIATH TEKYUIUH U
UTOTOBBIIl KOHTPOJIb, OLICHKY U KOPPEKIUI0 COOCTBEHHOM JEATEIbHOCTH,
HECTHU OTBETCTBEHHOCTb 3a PE3YJIbTAThl CBOEH PabOTHI;

OK 4 OcymecTBisaTh TOUCK WH(pOpMAIUU, HEOOXOIAUMOUN st 3((HEKTUBHOTO
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a7ay;

OK 5 Hcnonb3oBarh HMHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHMH B
npodeccuoHaNbHOMN AeATEIBbHOCTH;

OK 6 Paborate B koMaHae, OJ(QeKTUBHO OOMIAThCS C€  KOJUIEramH,
PYKOBOJICTBOM.



2. CTPYKTYPA U COJAEP)KAHHUE OBIIIEOBPA3OBATEJILHOI

YUYEBHOHU JUCHUILIUHBI

2.1. O0beM yueOHOH TMCIUIIMHBI ¥ BHAbI YUeOHOH padoThl

Bup yueOHoM padoThI Oo0bem
4acoB

O0beM yueOHOM TMCIUIINHBI 258
B TOM 4muciie B (hopMe MPaAKTUYECKON MOJITOTOBKU 72
CamocrosiTeqibHas1 yueOHast padora ---
CymmapHass y4eOHass Harpy3ka BO B3aHMOICHCTBHM € 258
npenojpaBaTejieM
B TOM YHCJIE:
Teopernueckoe 0O0yueHue 186
[TpakTryeckue 3aHATHS 72
[TpodeccrnoHanbHO-OpUEHTUPOBAHHBIE 3aAHITHS
KoHTposbHbIe paboThl
KoHcynbranuu no temam ---
IIpoMe:kyTOUHASI aTTeCTAIUS
Koncynpranus
Dk3aMeH, TudpepeHInpOBaHHbIN 3a4€T 6




2.2. TemaTu4eckuii IVIaH U coepxaHue 001eo0pa3oBaTeabHOI y4eOHol nucuuminabl OY/1.12 «MaremMaTuka

Konanl
. KOMIIETEeHI]
O0bem yacoB yueOHOI mif
AMCUHMIJIMHBI DOpMHEpOB
HanveHoBanme Conep:kanue yueOHOro Marepuasia u (popMbl OPraHu3anuu AHMI0 Vposens
AesITeJIbHOCTH 00y4ar0 U XCs KOTOPBIX
pa3aesioB U TeM B TOM 4YHCJIe O0CBOEHUS
crnoco0cTBy
pasaeia, Ha HPAKTHICCKYIO | o 5 yement
NMOAr0TOBKY IO
Tembl YKa3aHHOMY TPOTpaMM
bl (ITK,
3aHATHIO 0K)
1 2 3 4
Paznen 1. IloBTOpeHue Kypca MAaTEMATHKH OCHOBHOM IIKOJbI
Tema 1.1 leab u | Coiep:kaHue y4eOHOTO MaTepuana OK 1
3aga4u 1 Ilenb v 3a1a4M MaTEMAaTHKU IIPH OCBOCHHH MPOdeccuu 1 OK2 1
MaTeMaTHKH Ba30Bble 3HAHUS M YMEHHMS 110 MATEMATHKE B OK3
IPHU 0CBOEHUH 2 pohecCHOHANBHOMN U B OBCEIHEBHOM JESATEILHOCTH. 1 OK 4 1
npodeccuu OK 5
Tema 1.2 Uncaa 3 JlelicTBUA Hall MOJOXKUTEILHBIMU U OTPUIIATEIIbHBIMU 1 OK 6 1
U BBIYUCJIEHUSI YUCJIaMH, ¢ OOBIKHOBEHHBIMU U JECATUYHBIMH IPOOSMH.
4 JeticTBus co cTeneHsaMu, GOpMYJIIbI COKPAIIEHHOT O 1 1
YMHOXKEHHS
B mom uucne, npakmuueckux 3anamuil
Ao ] Cpasnenue cmeneneii. I[lpeobpasosanus evipasiceruil, 1 5
cooeparcawux cmenetu
IIpaKkTHKO-OPHEHTHPOBAHHOE COIePKAHNE
3a/jayu Ha BBHINOJHEHNE apu(PMETHY ECKUX JIeH CTBUH,
5 HEOOXOJMMBIX B MPAKTUYECKOU U PO ecCHOHaTbHON 1 2
JESITENIbHOCTH
Tema 1.3 6 [IpocTbie mpOIEHTHI, pa3Hble COCOObI UX BHIYMCIICHHUS. 1 2




ITpouenTHbIE
BbIYMCJICHUS.
YpaBHeHus u
HEepaBeHCTBA

7

Jlunelinble, KBagpaTHbIE, IPOOHO-TMHEHHbIE YPaBHEHUS U
HEPaBECHCTBA

B mom

uuciie, npaKkmu4eCcKux 3anam ui

Ne 2 ‘ Pewenue 3a0au c nomowwro ypasnernuii

IIpakTHKO-OPHEHTHPOBAHHOE CO/lepPKAHUE

8 [IpakTuKO-OpHEeHTHPOBAHHBIE 3aJa4H, COACPKAIME TPOLIEH ThI
9 AnMmuHHMCTpaTHBHAs (BXOJIHAsl) KOHTPOJIbHAs paboTa
Paznen 2. Crenenu u kopHu. CrTeneHHasi, NmokKa3arejibHasi M Jorapugmuyeckas
byHkuun
Tema 2.1 Coaep:xanue yuyeOHOro MaTrepuajia OK 1
JedcTBUTEILHBI 10 HucoBble MHOKECTBA. XapaKTEPUCTUUECKOE CBOMCTBO, OK2
e yuciaa AJIEMEHTHl MHO)KECTBA OK3
11 Ilenble u panmoHanbHble yKciia. JleCTBUTEIbHBIE YHCTa OK 4
B mom uucne, npakmuueckux 3anamuil OK'5
N 3 Pazeumue nonamus o uucaax. Lenvie, payuonanvhule, OK 6
} oelicmeumenbhble YUcad
12 | Apudmernyeckuii KOpeHb HATYPAJILHON CTENCHU
B mom uucne, npakmuueckux 3anamuil
Ne 4 | IIpeobpazosanue svbipasiceHuil, co0eprcauux KOpHu
13 CrerneHb ¢ palMOHAJIBHBIM U JEHCTBUTEIHHBIM MOKA3aTeJIeM
B mom uucne, npakmuueckux 3auamui
Ao Cpasnenue cmeneneti. [Ipeobpasosanue svipasxicenull,
cooepaorcawux cmenetu
14 | KonTponbHas pabota no teme: «JleicTBUTEIbHBIC UHCIIA»
B mom uucne, npakmuueckux 3anamuil
Ne 6 ‘ Apughmemuueckue deticmseusi HaA0 yuciamu
Tema 2.2 Coaep:xanue yueOHOro Mmarepuajia
Crenennas 15 CrerneHHast QyHKIUS ¢ HATYPaJIbHBIM TOKA3aTelieM, ee OK'1
bynkuns CBOWCTBA M rpaduk OK 2
16 B3aumno oOpatHbie pyHkuuu. CrnoxkHas QyHKIUs OK 3
17 PaBHOCUJIbHBIE YpaBHEHHUS. Pelnenne paloHaIbHbIX OK 4
yYpaBHEHHI OK 5




18 PaBHOCHIIBHBIE HEpaBeHCTBA. METOI MHTEPBAJIOB ISl PELICHUS 1 OK 6 2
HEpaBEHCTB
19 PaBHOCHJH:HOCTL cucreM. OCHOBHBIC TIPUEMBI PELICHUS CHCTEM 1 9
ypaBHEHUI
B mom uucne, npakmuueckux 3anamuii
o 7 Pasnocunvnvle ypasuenus u nepasencmesa. Pagrocunvuocmo 1 9
cucmem
Pewenue cucmem ypaguenuii ¢ ucnonv3o8anuem memooos
Ne 8 | noocmamnoeku, areebpauyeckoeo CloiceHus 66e0eHuUsi HOBbIX 1 2
nepemeHHbIX
20 HppanmonanbHbIe yPaBHEHHS. MerTozbl pemieHus 1 9
UppaIOHaJIbHBIX YPaBHEHUN
21 HppanuonanpHble HEpaBeHCTBA. MeTOoAbI pereHus 1 9
MppaIoHaJIbHBIX HEPaBEHCTB
B mom uucne, npakmuueckux 3anamui
Ne 9 | Pewenue uppayuoHanbHwix ypasHe HUl 1 2
Ne 10 | Pewenue uppayuonaibhbix HepageHcme 1 2
22 | KonTposbHas pabota no teme: «CreneHHas GyHKLIMSI» 1 3
Tema 2.3 Conep:xxanue yueOHOro MaTepuajia
INoxa3arenbHast 23 \ [TokazaTenbHas QyHKIUS, ee cBOICTBa U Irpaduk 1 2
(pyHkuus B mom uucne, npakmuyeckux 3anamuil
Ne 11 | Ilocmpoenue epaghuros noxazamenvHou QyHKkyuu 1 2
24 HOKEBB.TCJ}BHBIG ypaBHEHUs. MeTO/IbI pelIeHHsI TOKa3aTeIbHBIX 1 OK 1 9
YPaBHEHUI OK2
25 | Pemenne nokasaTeJabHBIX YpaBHEHUH 1 OK3 2
26 [TokazatenbHble HEpaBEHCTBA. METOABI pelIeHUs 1 OK 4 9
IIOKA3aTeJIbHBIX HEPABEHCTB OK5
27 Pemenue nokasaTesbHBIX HEPABCHCTB 1 OK 6 2
28 | CucreMbl MOKa3aTeNbHBIX YPABHEHHUH U HEPaBEHCTB 1 3
B mom uucne, npakmuueckux 3anamui
No ]2 | Pewenue noxazamenvbHblX YPAGHEHUL U HEPABEHCNE 1 2
No 13 Pewenue noxazamenvuvix ypagnenuii u nepageHcme memooom 1 3

86e0eHUsl HOBOU NepeMeHHOU, PYHKYUOHAIbHO-2paghuyecKum




MemMooom

29 KonTponbHas padora o teme: «Iloka3arenbHas QyHKIIH 1 3
Tema 2.4 Cojaep:kanue yueOHOT0 MaTepualia
Jlorapudgmuuec 30 Jlorapum uncna. OCHOBHOE JIorapu(MUIECKOE TOKIESCTBO 1 OK 1 2
Kasg QyHKIUSA 31 CaoiicTtBa norapu¢mon. Onepanus JorapuGMupoBaHUs 1 OK 2 2
B mom uucne, npakmuueckux sanamui OK3
o 14 Jlozapughmuposanue u nomenyuposanue 102apupmMuieckux 1 OK 4 3
8bIpAdICEHULL OK'5
32 CoiictBa norapudmo. Jlorapudm nmpou3BeaeHus, 4aCTHOTO, 1 OK 6 9
CTEIeHU
33 [TpeobpazoBanus jJorapuMUIECKUX BbIPaK eHUI 1 2
34 | JlecaTuuHBIi U HATYpaJIbHBIH Jorapudmsl. Yuco e. 1 2
35 dopmyia mepexoaa K HOBOMY OCHOBAHHUIO 1 3
B mom uucne, npakmuueckux 3anamuil
o 15 Pewenue 3a0anuiil ¢ ucnonrvzosanuem onpedenenus u c60UCM8 1 9
noeapughma
No 16 | Ilepexoo om 00HO20 OCHOBAHUSA K OPY2OMY 1 2
36 | Jlorapudmuueckas pyHKIus, ee cBOWCTBA U rpaduk 1 2
37 | Jlorapudmudeckas pyHKIHS, €€ CBOWCTBA U rpaduK 1 2
B mom uucne, npakmuueckux 3anamui
No 17 | [locmpoenue u umenue epaguxos no2apudmuieckor GyHKyuu 1 3
38 Jlorapudmunueckue ypaBHeHUs. MeTO/bl pelieHus 1 5
norapu MUYECKUX YpaBHEHHM
39 Pemenue norapupmuueckux ypaBHeHuil. Onepanus 1 5
MOTEHIIUPOBAHUS
40 Jlorapudmuueckue HepaBeHcTBAa. MeToabl pereHus 1 2
norapu()MUYECKUX HEPABEHCTB
41 Pemienue norapupMuyecKux HEPaBEHCTB 1 2
42 CucremMbl JorapuPMUYECKUX YPABHCHHI U HEPABCHCTB 1 3
B mom uucne, npakmuueckux 3anamui
No |8 | Pewenue nocapugmuieckux ypasHeHuu 1 2
No 19 | Pewenue nocapugmuueckux HepaseHcmas 1 2




KontposnpHas pabota o reme: «Jlorapugmsi.

43 Jlorapumuueckue GyHKIHN» 1 3
IIpaKkTHKO-OPHEHTHPOBAHHOE CO/IepP:KaHUe
44 ‘ Jlorapudmuyeckas cnmpaib B npodeccuu 1 2
Pa3nen 3. Ilpsimble ¥ I0CKOCTH B IPOoCcTpaHcTBe. KOOpAMHATHI H BEKTOPBI B IPOCTPAHCTBE
Tema 3.1 Copep:kanue y4eOHOTro MaTepuajia
HapanneasHnocr | §1. Illapannenvnocms npamvix, npAMOU U NIOCKOCMU OK 1
b NPSIMBIX H 45 [TapannensHble npsiMble B IpocTpaHcTBe. [lapamiensHocTh 1 OK 2 5
IJI0CKOCT el TpEX MPSAMBIX OK3
46 [TapanienbHOCTh NPSMON U MIIOCKOCTH 1 OK 4 2
47 | Pemenue 3amau no teme «IlapanienbHOCTb NPSMBIX, IPSAMOU U 1 OK'5 5
TIOCKOCTH OK 6
82. BzaumHoe pacnonodicenue npsmMuix 8 NpOCmpancmee. Yeon mexncoy
08y M NPAMBIMU.
48 | BzauMHOe pacnojaoXKeHue MPSMBIX B IPOCTPAHCTBE. YTOI 1 5
MEXY IBYMS IIPSMBIMH.
49 CkpenmBaronuecs npsMbie 1 2
50 VYTu1bl ¢ COHANPABJIEHHBIMU CTOPOHAMU. YTOJI MEXAY NPSIMBIMU 1 2
o1 KonTtponsHas padota no reme «B3anMHOE pacnoyioxkeHue 1 3
MPSIMBIX, TPSIMOM | TTOCKOCTH
83. llapannenshocms niockocmetl
52 | ITapannensHbie muockocTu. CBOMCTBA MapaienbHbIX 1 )
IJIOCKOCTEN
84. Tempasop u napannenenuned
53 Tetpasap v napasuienenunes], uX 3JeMeHThl 1 2
54 3aga4n Ha MMOCTPOCHUE CeUCHUM 1 3
B mom uucne, npakmuueckux 3anamuil
Ne 20 | Ilocmpoenue ceuenuti mempasopa, napaieienuneod 1 2
55 | Pemenue 3amau no teme «llapanneabHOCTh B IPOCTPaHCTBEN 1 2
56 | KonTtpomnbHas pabota no teme «llapajuiensHOCTb IPSIMBIX U 1 3
IJIOCKOCTEN»
Tema 3.2 Conep:xanue yueOHOro MaTepuajia




Iepnenauxkyasip
HOCTb PSAMBIX
U TI0CKOCTel

81. IlepnenoukyasipHocms npsamoil u I0CKOCMu

S7 [leprieH UK yIsIpHBIE TPSIMBIE B IPOCTPAHCTBE 1
58 [TapannenbHble NpsiMble, IEPIEHUKYISPHBIE K MJIOCKOCTH 1
59 [IpusHak neprneHauKyJJIIpHOCTH MPSIMOU U TIIOCKOCTH 1
60 | Teopema o mpsiMOi, IEPIIEHAUKYJIIPHON K MIIOCKOCTH 1
B mom uucne, npakmuueckux 3auamuii
No 2] | Ilepnenouxynsipnocmes npamou u nioCcKocmu 1
61 Pemenue 3amau o teme «lleprneHauKyIIpHOCT MPSIMON U 1
MJIOCKOCTH
82. llepnenoukynsp u HaKIOHHbIE. Y201 MENHCOY NPAMOTU U NIOCKOCIbIO
62 | PaccrosHue oT TOYKH A0 TIIOCKOCTH. Teopema o Tpéx 1
MIEPIIEHANKYJIAPAX
B mom uucne, npakmuueckux 3anamuil
o 22 Pewenue 3a0au na npumenenue meopemvi 0 mpéx 1
nepneHoOuKyIApax
63 VYToa Mexay npsSMoid B IITOCKOCTHIO 1
64 Pewenne 3anau no teme «lleprnieHaANKyIsp U HAKJIOHHBIE. YTOII 1
MEXITY IPSMOM M TIOCKOCTBHIOY
83. Jlsyepannoiil yeon. Ilepnenouxyiaprocme niockocmel
65 ‘ JIByrpaHHbIil yroa 1
B mom uucne, npakmuueckux 3auamui
o 23 Pewenue 3a0au na HCZXOD;‘C()el-iue 08Y2PAHHBIX U 1
COOMBEMCMBYIOUWUX UM TUHEUIHBIX V208
66 | Ilpu3Hak meprneHIuKyIIPHOCTH IBYX IJIOCKOCTEH 1
67 [IpsiMOyT OJIBHBIN NapaJLICICIUIIE 1
B mom uucne, npakmuueckux 3anamui
o 24 Buinonnenue mooeneu npsamoy20abH020 napaiieienuneod u 1
Kkyba uz kapmona (bymaau)
68 KonTtponehas padota no teme «llepneHANKYyISPHOCT MPAMBIX 1

U IJIOCKOCTEN»

OK 1
OK 2
OK3
OK 4
OK 5
OK 6

NN NN

N

Tema 3.3
BexTopsl B

Copep:kanue y4e0OHOIro MaTepuajia

81. I[lonssimue 6ekmopa 6 npocmparcmee




NMPOCTPAaHCTBE

69

[TonsTue BekTOpa B IpocTpaHcTBe. Moayiib BEKTopa

70 PaBenctBO BekTopoB. KosnmnHeapHbie BEKTOPBI
82. Croocenue u ebluumanue 6eKmMopos. YMHOJICEHUe 6eKMOPA HA YUCTLO
71 CnoxxeHue 1 BbluMTaHuE BEKTOpoB. CyMMa HECKOIbKUX
BEKTOPOB
72 YMHOXKEHHE BEKTOpA HA YUCIO0. Pa3noxeHue BEKTopa 1o 1BymM
HEKOJUIMHEAPHBIM BEKTOpaM
B mom uucne, npakmuueckux 3auamui
MNe 25 ‘ Heticmeus nao eekmopamu

83. Komnnanaphule exmopol

73 Komnnanapnsie BexkTopsl. [IpaBriio napaenenunena

74 | PaznoxxeHue BEKTOpa MO TPEM HEKOMILJIAHAPHBIM BEKTOpaM
B mom uucne, npakmuueckux 3anamuil
Ne 26 | Pewenue npocmetiuiux 3a0a4 ¢ 6eKmopamu

75 | KonTponbHas pabora 1o Teme «BeKTopsl B IpOCTPaHCTBE»

IpakTHKO-0PHEHTHPOBAHHOE COJIEP:KAHNE

76

‘ KoopauHate! 1 BEKTOPBI IPU pEeLIEHUN TPUKIIAJIHbIX 3a70a4

Tema 3.4 MetTon
KOOpAUHAT B
NMPOCTPAHCTBE

Copep:kanue y4eOHOIr0o MaTepuajia

81. Koopounamer mouku u KoopOuHamsli 6eKmopa

77 [IpssiMmoyronbHas cucTeMa KOOPAMHAT B TPOCTPAHCTBE.
KoopauHnats! Bektopa. /[ekapToBbl KOOPAUHATSI B
MIPOCTPAHCTBE

B mom uucne, npakmuueckux 3auamui
Ne 27 | Jlexapmoea cucmema KoopOuHam 6 npoCmpaHcmee

78 CBs13p MEXy KOOPAMHATAMH BEKTOPOB U KOOPAMHATAMH TOYEK

79 [Ipocreiimme 3agaun B koopauHarax. KoopauHaTel cepeanHsl
oTpes3Ka. YpaBHEHUE cepbl

80 JnunHa BekTopa 1o ero koopauHaraM. Gopmyia pacCTOSHUS
MEXAY ABYMSI TOUKaMHU

B mom uucne, npakmuueckux 3anamuii
Ne 28 | Heticmesus c 6ekmopamu, 3a0aHHbIMU KOOPOUHAMAMU.
Ne 29 | Ucnonvzosanue 6ekmopos npu 0okazameibCcmee meopem

OK 1
OK 2
OK3
OK 4
OK 5
OK 6




‘ cmepeomempuu.
82. Cransipnoe npoussedeHue 6eKmopos
81 CkanspHoe npou3BeIeHIE BEKTOPOB. 1
82 | Yrom Mexay BeKTOpaMu. BrruncieHne yriioB Mexay MpsiMbIMH 1
U IJIOCKOCTSAMHU
B mom uucne, npakmuueckux 3auamuii
No 30 ‘ CkansapHoe npouszeederue 6eKmopos 8 npumepax u 3a0a4ax 1
83. /[susicenus
83 [TonaTHEe 0 cuMMETpUU B TPOCTPAHCTBE (LIEHTpaIbHas, OceBas, 1
3epKasibHas). [IpuMepsl CHMMETPUHU B OKPY)KaIOIIEM MUPE
84 | CummeTtpus B KyOe, mapajuiesenunee, npu3Me, mupaMu/ie. 1
[TapanienbHbIN IEpeHOC U MpeodpazoBaHue MOJ00us
B mom uucne, npakmuueckux 3anamuii
Ne 31 | Cummempus men epawjeHus u MHO202PAHHUKOS 1
85 KonTponpshas pabora o teme «MeToa KoopauHAT B 1
IPOCTPAHCTBE
Pa3nen 4. OcHoBbl TpuronomMerpun. Tpuronomerpunueckue GyHKuun
Tema 4.1 Conep:xanue yueOHOro MaTepuajia
Tpuronomerpuyu 86 Tpuronomerpruueckas OKpykHocTb. PannanHas mepa yria 1 OK 1
eckue Gopmy.Jibl 87 [ToBOpPOT TOUKM BOKPYT Hayajga KOOpAUHAT 1 OK 2
B mom uucne, npakmuueckux sanamuii OK3
Ao 32 Paouannviii memoo usmepenus yenos epawerus u césa3b ¢ 1 OK 4
2paodyCcHOU Mepoll. OK5
88 | Onpenenenne cuHyca, KOCHHYCA M TAHTEHCA yIiia 1 OK 6
89 | 3Haku TpUTOHOMETpUYECKHX (QYHKIUI: CHHYCa, KOCHHYCA U 1
TaHTEHCa
90 | 3aBHCHMOCTD MEXY CHHYCOM, KOCHHYCOM U TAHTE€HCOM 1
OZHOTO M TOT'0 )K€ yria
91 TpUrOHOMETPUYECKHE TOXKIECTBA 1
B mom uucne, npakmuueckux 3anamuil
Ne 33 | Tpueconomempuueckue moaicoecmaa 1
92 CuHYyC, KOCUHYC U TaHT'€HC YTJIOB 0L U —0 1




93 | Cunyc, KOCHHYC, TAHT€HC CYMMBI M Pa3HOCTH JABYX YTJIOB 1 2
94 CuHYyC, KOCUHYC U TAaHT'€HC JIBOWHOIO yriia 1 2
95 CuHyC, KOCUHYC U TAaHI'€HC MOJOBUHHOI'O yria 1 2
B mom uucne, npakmuueckux 3anamui
Ne 34 | Cunyc, kocunyc u maneeHc 0B0UHO20 U NOJOBUHHO20 Yel08 1 2
96 | dopMyIbl IPUBEACHUS 1 2
B mom uucne, npakmuueckux 3anamuil
Ao 35 Buviuucnenue 3HaveHus 8blpasiceHus ¢ nomMoubio hopmyn 1 5
npueedeHus
97 CymMa ¥ pa3HOCTh CHHYCOB, KOCUHYCOB 1 2
B mom uucne, npakmuueckux 3anamuil
o 36 IIpeobpaszosanue cymmuvl u pazHocmu mpueoHOMempuieckux 1 9
@yHKYyuti 8 npouszedenue u Ha0obopom
98 | KonrponpHas pabota 1o reme «TpuroHomeTpudeckue 1 3
bopmMyIbD
Tema 4.2 Conep:xanue yueOHOro MaTepuajia
Tpuronomerpuyu 99 VYpaBHeHue COS X = a. Pemenne ypaBHeHuii Buia CoS X = a. 1 OK 1 2
ecKue APKKOCHHYC YHCJIA. OK 2
YpPaBHEHHSI 100 | YpaBHenue Sin X = a. Pemienne ypaBHeHuit Buaa Sin X = a. 1 OK 3 9
ApKCHHYC YHCIIa. OK 4
101 | VYpaBHuenue tg X = a. Pemenne ypaBHenuii Buja tg X = a. 1 OK 5 )
ApKTaHT€HC YHCIIa. OK 6
B mom uucne, npakmuueckux 3anamuil
No 37 | Pewenue mpueonomempuueckux ypasHeHUll 1 2
102 | PemeHue TpUTOHOMETPUUYECKUX YPABHEHUH, CBOISAIINXCS K 1 9
KBaJIPaTHBIM
103 | Pemienue TpUrOHOMETPUYECKUX YPAaBHEHUH C TOMOIIBIO 1 9
pa3I0KEeHHsI JIEBOM YaCTH Ha MHOXKUTEIH
104 | OxHOPOIHBIE TPUTOHOMETPUYECKUE YPABHEHUS 1 2
B mom uucne, npakmuueckux 3anamuil
Ne 38 | Pewenue mpueonomempuueckux ypasHeHull 1 2
105 | Pemenue npocTeHIIMX TPUrOHOMETPUY ECKUX HEPABEHCTB 1 2




B mom uucne, npakmuyecxkux 3anamuil

Ne 39 | Vnpowenue mpuconomempuyueckux avlpadiceruil 1 2
No 40 | Pewenue mpueconomempuieckux HepageHcmae 1 2
106 | KonrponbHas paboTa o teMe « TpuroHoMeTpudeckue 1 3
YpaBHEHHSI»
Tema 4.3 Copep:kanue y4eOHOTro MaTepuajia
Tpuronomerpuu | 107 | OGnacTh ompeneieHUs 1 MHOXECTBO 3HAYCHHIMA 1 OK 1 5
ecKre (PyHKIUH TPUTOHOMETPUYECKUX (QYHKIUH OK 2
108 | YérHoCTh, HEUETHOCTH TPUTOHOMETPHUECKUX (DYHKIIUH 1 OK3 2
109 | IlepronWYHOCTH TPUTOHOMETPUUECKUX (PYHKIUI 1 OK 4 2
B mom uucne, npakmuueckux 3anamuil OK'5
Ao 41 Yémrnocmo, HeuémHoCcmsy, NepuUoOUUHOCHb 1 OK 6 5
MPUSOHOMEMPUYECKUX DYHKYULL
110 | CpoiicTBa pyHKIMH y = COS X U €€ rpaduk 1 2
111 | CgoiictBa QyHKIMHU Y = SiN X 1 €€ rpaduk 1 2
112 | CpoiictBa pyHKuMii y =tg X 1 y = ctg X u ux rpaduku 1 2
B mom uucne, npakmuueckux 3anamuil
o 42 Ceoticmea u epaguku  yuxyuil cunyca, KOCUHyca, maHzenca u 1 5
KOmauzeHca.
MNe 43 | Tpueconomempuueckue ¢hyHkyuu no1o8uHHO20 apeymenma 1 2
113 | OGpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUU 1 2
B mom uucne, npakmuueckux 3auamui
Ao 44 Obpamuvie mpucoHomempuieckue QyHKYuu u ux c8olcmad, 1 5
epaguru
114 | KonrponpHas pabota 1o reMe « TpuroHoMmerpuueckue 1 3
(byHKIIAN»
IIpaKkTHKO-OPHEHTHPOBAHHOE COJEePKAHUE
115 | Onucanue Npou3BOJCTBEHHBIX NPOLIECCOB C TOMOILBIO 1 3
GyHKUMH 1 UX rpaduKoB
Pa3nea 5. IlpousBoanas u nepoodpasHas GQyHKIUuu
Tema 5.1 Copep:kanue y4eOHOIro MaTepuajia
IIpousBoaHasi u 116 ‘ [TpousBoanas. [Ipenen GpyHkmn 1 OK 1 2




eé 117 | HenpepbIBHOCTh PYHKIIHH 1 OK 2 2
reoMeTpHYeCKH 118 | Onpexnenenue mpou3BOAHON. DOPMYITBI TPOU3BOIHBIX 1 OK3 5
i CMBICJ AJIEMEHTAPHBIX (QYHKIUI OK 4
119 | IIpousBoaHas creneHHON (DYHKIUN 1 OK 5 2
120 | IIpaBuna nuddepennuposanus. JuddepeHrpoBaHUE CyMMBI, 1 OK 6 )
IIPOU3BENICHHS, YACTHOT'O
121 | IIpousBonHas CI0KHOU (PYHKIUHU 1 2
122 | IIpousBonHas MOKa3aTeNbHON U JorapupMuyecKor HyHKIIMH 1 2
123 | [Ipou3BoIHBIE TPUT OHOMETPHYECKUX (DYHKITHIA 1 2
124 | TIpou3BoAHbBIE HEKOTOPHIX AJIEMEHTAPHBIX (PYHKINN 1 2
B mom uucne, npakmuueckux 3anamuii
Ao 45 [Ipoussoonvie qbyHKL;ufi.' NOKA3amenbHOU, 102apudmuyecKol, 1 5
MPUSOHOMEMPUYECKOL
No 46 | Tlpoussoonas cnoosicholl hyHxyuu 1 2
125 | 'eomerpruecKuii CMBICT TPOU3BOIHON. YTIIOBOM 1 5
KO3 (hpULMEHT psMoi
B mom uucne, npakmuueckux 3anamuil
Ne 47 | IIpoussoOHas: mexaHuvyeckuti u 2eoMempudecKuti CMulc 1 5
npouU3800HOI.
126 | YpaBHeHue kacaTenbHON K rpaduKy GyHKINUN 1 2
127 | KonrponbsHas pabota o teme «IIpousBoaHas u ee 1 3
TeOMETPUYECKUI CMBICIT»
Tema 5.2 Conep:xxanue yueOHOro MaTepuajia
I[Ipumenenue 128 | Bo3pacrtanue u yobiBaHUE QYHKIIUH 1 OK 1 2
NMPOM3BOJAHOM K 129 | Dkctpemymbl GyHKIUU. MOHOTOHHOCTD (DYHKIIUH. 1 OK?2 5
HCCJIeI0BAHUIO Heobxonumbie U JOCTATOYHBIEC YCIOBHSI SKCTPEMyMa OK3
byHKuHHn 130 | IIpuMeHeHUE IPOU3BOAHOM K IIOCTPOEHHIO I'PapUKOB OK 4
¢bynkuuu. Cxema ucciuenoBanus QyHKIUU, METOJ TOCTPOCHHUS 1 OK'5 2
rpaduka y€THOMN (HeuETHOM) PYHKIMH OK 6
131 | Haumbonbuiee u HauMeHbIIIee 3HaYCHHE PYHKIUU 1 2
B mom uucne, npakmuueckux 3anamuii
No 48 | Tlpumenenue npouzeo0HOu 01 HAXOHCOEHUSL HAUOOIbULE2O U 1 5

HAUMeHbUleco 3HAYEeHUA d)yHKLﬂlM
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HpOI/ISBOI[HaSI BTOPOI'O IMOpsAJAKa, BBITYKIIOCTh U TOYKH
neperuda

133 | [Tocrpoenue rpadukoB GyHKIUI. AITOPUTM HAXOXKIEHUS
HaWOOJBIIEr0 ¥ HANMEHBIIETr0 3HAYCHUH (DYHKITUH Ha OTPe3Ke
¥ Ha WHTEPBAJIC; ITPABHIIO HAXOXICHHUS HAUOOJBIIIEr0 U
HAaMMEHBIIEr0 3HaYCHHI
B mom uucne, npakmuueckux 3anamuil
No 49 | Ilpumenenue npouze00HOU 01 UCCAE08AHUSA PYHKYUU
Ne 50 | Tlpumenenue npouz800HOl 0151 NOCMPOEHUs 2PAPUKOB
GyHryuil
134 | KonrtponbHas paboTa no teme «lIpuMeHeHue mponu3BoIHOM K

UCCJIEZIOBAHUIO (DYHKIIMI»

Tema 5.3
HuTerpan

Cojep:kaHue y4eOHOro MaTepuajia

135 | IlepBoobOpasHas
136 | [IpaBuia HaAXOXKIEHUS TTEPBOOOPA3HBIX (TaOIHIIA
1epBOOOPA3HBIX)
137 | IlpaBuiia HaxOXKE€HUS TEPBOOOPA3HBIX (TabuIIa
1epBOOOPA3HBIX)
B mom uucne, npakmuueckux 3anamuii
Ne 51 | Pewenue 3a0au u npumepos Ha HaxoxHcoeHue nepeooopasHbix,
ucnonv3ys mabauyy nepeooopasHbIx
138 | KpuBosuneitnas Tpanenus. @opmylia BEIYUCICHUS IO N
KPUBOJMHENHOM Tpanenuu. MHTerpas
139 | Beruucnenue unterpano (popmyna Hetorona-JIeiOuuma).
Brruncnenue niomanei GUryp ¢ moMoup0 HHTErpaion
140 | IlpuMeHeHHe MPOU3BOAHON U HHTErpasia K PEIICHUIO
MPAKTHYECKUX 33124
B mom uucne, npakmuueckux 3anamuil
Ne 52 | [Ipumenenue unmecpana K bl4ucieHuto huuyeckux 6eIuduH u
naowaoetl
141 | KonrponbHas pabota o teMe «HTerpan

IIpaKkTHKO-OPHEHTHPOBAHHOE COJIePKAHUE

142 ‘ [Tpumenenue nepBooOpa3Hol GyHKIIMHK B 3a7]a9ax, Ha

OK 1
OK?2
OK3
OK 4
OK 5
OK 6




| BoranCIeHHE 00BEMa AeTaneit

Pa3nes 6. MHOrorpaHHMKH U TeJia BpalleHUsl

Tema 6.1 Cojaep:kanue yueOHOT0 MaTepualia
Muororpannuk | 8/. I[lonsmue mnocoepannuka. Ipusma
" 143 ‘ IToHsiTHE MHOTOTpaHHHUKA 2
B mom uucne, npakmuueckux 3anamuii
MNe 53 | Paznuunvie 6u0bl MHO202PAHHUKOB U UX U300PAINCEHU. 2
MNe 54 | Vousumenvuvie ¢ucypol: npasuivubvie MHO202PAHHUKU 2
144 | ITpusma. [1nomanp noBepXHOCTH NPU3MBI 2
B mom uucne, npakmuueckux 3anamuil
Ne 55 ‘ IInowaows noeepxnocmu npusmoi 2
82.ITupamuoa
145 | IMupamuna. [Tnomaas MTOBEPXHOCTH ITHPAMHUIBI 2
146 | IlpaBunpHas nupaMuaa 2
147 | YceuenHas nupamujaa 2
B mom uucne, npakmuueckux 3anamuil
Ne 56 | Ilnowaow nosepxnocmu nupamuowl 2
No 57 | «Cekpemot nupamuoy 2
83. Ilpasunvbhbie MHO20CPAHHUKU
148 | CummMmeTpus B IPOCTPAHCTBE 2
149 | [loHATHE NPaBUIBHOT'O MHOTOT paHHHUKA. DJIEMEHTHI 5
CHMMETPHUH MPaBUIHLHBIX MHOT OTPAaHHUKOB
B mom uucne, npakmuyeckux 3anamuil
MNe 58 | Cummempus men epawenusi u MHO202PAHHUKOS. 2
150 | Pemenue 3agau o reme «IIpaBusbHbIE MHOT OTPAHHUKID) 2
B mom uucne, npakmuueckux 3auamuii
Ne 59 | Ceuenus, pazeepmku MHO202DAHHUKOS. 2
151 | KoutponbHas paboTa mo teme « MHOrorpaHHUKHNY 3
Tema 6.2 Conep:xanue yaeOHOro Marepuajia
Huaunap, kouyc | 8/1. Huwnop OK 1
U map 152 | Huwmunnp (ocHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTH, OK 2 5
oOpa3yromias, pa3BepTka MIJINHIPA) OK 3
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[Inomaas NOBEPXHOCTH LIMWJIMHIPA

154 | Pemenue 3a1a4 Ha BBIYKMCIICHHE TIJIOIIAIA IOBEPXHOCTH
HUAJTUHAPA
B mom uucne, npakmuueckux 3anamuii

No 60 ‘ Lununopwl u yurunopuyeckue nosepxHocmu

OK 4
OK 5
OK 6

Tema 6.3
O0BEMBI TEa

82. Konyc
155 | Konyc (ocHOBaHUeE, BHICOTa, OOKOBAs TIOBEPXHOCTD,
oOpa3yromas, pa3BepTKa KOHyca)
156 | Ceuenwmst koHyca MmI0ocKocThI0. [locTpoeHue ceueHnit KoHyca
B mom uucne, npakmuueckux 3anamuil
No 61 | Ilocmpoenue ceuenutl konyca
157 | I1nomaas MOBEpXHOCTH KOHYca. Brruncienue miomaan
OOKOBOM W TOJIHON MTOBEPXHOCTH
B mom uucne, npakmuueckux 3anamui
Ne 62 | Buiuucnenue nnowaou 60Ko80il u noJIHOU NOBEPXHOCMU KOHYCA
158 | YceuénHslii KOHYC
83. Cpepa
159 | Cdepa u map, ux ceueHusi. YpaBHeHue cepbl
160 | BzaumHoe pacnoyioxkeHue chepsl U I0CKOCTH
B mom uucne, npakmuueckux 3anamui
Ne 63 | Bzaummnoe pacnonosicenue cghepvl u niockocmu
161 | KacarenpHast naockocts K cdepe. [lnomans chepst
162 | Pemenue 3a1a4 Ha BRIYMCIICHUE TUIOMIAN c(ephl U mapa
B mom uucne, npakmuueckux 3anamuil
Ao 64 Buviuucnenue niowadu nogepxHocmu yuiuHopa, Konyca, cgepul
u wapa
No 65 | Buiuucnenue niowaoeil ghucyp ¢ nomowpio uHmezpanios
163 | KonrponbHas pabora no Teme «{nnmmuap, KoHyc u map»
Copep:kanue y4eO0HOT0 MaTepuajia
81. O6vém npsimoy2onbHo20 napaiiesenunedd
164 | Ilonarue o6béma. OOBEM PAMOYTOIBHOTO MapasuIeNienuIe/1a,
KyOa
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Pemenue 3ama4 Ha BerunciaeHnEe 00bEMa IPSIMOYTOJIEHOTO

1 2
napajuiesenunena u kyoa
82. O6wém npsamou npusmsl U YUIUHOPA
166 ‘ O0BbEM NPAMOM TPU3MBI, LIMIIMH]IPA 1 2
B mom uucne, npakmuueckux 3anamui
No 66 ‘ 00vém kyba, napainenrenunedd, npusmsl, YUIUHOpa 1 2
83. O6véM HaKIOHHOU NpUMbBL, NUPAMUObL U KOHYCA
167 | BeruncneHue 00EMOB TEJ C TOMOIIBIO OMPEESIEHHOTO 1 9
WHTErpaa
168 | OOBEéM HAKJIIOHHOHN MPU3MBI, TUPAMU/IBI 1 2
169 | O6bém KoHyCa 1 2
170 | Pemenue 3a1a4 Ha BEIYHMCIEHHE 00bEMA MMPU3MBI, TUPAMHUIBI U 1 5
KOHYyca
B mom uucne, npakmuueckux 3anamuii
Ne 67 ‘ O0vém npuzmbvl, NUPAMUOLL U KOHYCA 1 2
84. O6vém wapa u niowaows cpepol
171 | O6bém mapa 1 2
172 | O6béM mapoBOro cerMeHTa, MapoOBOro CJIOS U MapOBOT0 1 9
CeKTopa
173 | Ilnmomane chepsl. Penenne 3a1a4 Ha HAXOXKICHU € TIIIOMIATH 1 5
cdepbl, 06bEMa 1mapa u cepsl
B mom uucne, npakmuueckux 3anamuil
Ne 68 | O6vém cghepwt u wapa 1 2
174 | KonrpospHas pabora 1o reMme «OObEMBI TEI» 1 3
Pa3znen 7. DjeMeHTHI TEOPUM BEPOSITHOCTENH M MATEMATHYECKOM CTATUCTUKHU
Tema 7.1 Conep:xxanue yaedOHOro MaTepuajia
Kom0unaropuk 175 | IlpaBwiio mpou3BenCHHS 1 OK 1 1
a 176 | IlepecTraHOBKH 1 OK2 1
177 | Pasmewmenus 1 OK 3 1
178 | Couetanusa u ux cpoiicrBa. bunoMm HeroToHa, OMHOMHAILHEIE 1 OK 4 5
KO3 (hpUIIHEHTBI OK5
B mom uucne, npaxmuueckux sanamuii OK 6




Ne 69 | Ilpasuna kombunamopuxu. Pewenue komounamopuvix 3a0ay 1 2
179 | KonrponbHas pabora o reme «KoMOMHaTOpHKaY 1 3
Tema 7.2 Cojaep:kanue yueOHOT0 MaTepualia
DJIeMEeHThI 180 | CoObrtusi. KomOunanuu co0biTrii. [IpoTuBONONIOKHOE 1 1
TeopHuu COOBITHE

BEPOSITHOCTEN 181 | BepostHocTh coObITHS. CIIO)KEHHE BEPOSITHOCTEH. 1 OK 1 1

HezaBucumeblie coObITHS OK2
182 | YmHOoxeHue BeposiTHocTel. CTaTHCTHYECKast BEPOSTHOCTh 1 OK3 1

B mom uucne, npakmuyeckux 3anamuil OK 4
Ne 70 | Croowcenue u ymHodiceHue 8eposimuocment 1 OK5 1
183 | KoHTtponbHas paboTa o TeMe « DJeMEHThI TCOPHH 1 OK 6 5

BEPOSTHOCTEN »
B mom uucne, npakmuueckux 3anamuil
No 71 | Pewenue kombuHamopuwix 3a0a4 1 2
Ne 72 | Pewenue 3a0au na nepeboop 6apuanmos 1 2
Tema 7.3 Conep:xanue yueOHOro MaTepuajia

Crarucruka 184 | CayuyaiiHble BEIUYUHBI 1 OK 1 1
185 | IlenrpanbHbie TeHACHIMH. Mepbl pa3zopoca 1 OK 2 1

186 | LlentpanbHble TeHAEHIIMN. Mepbl pazopoca OK 3

OK 4
1 OK 5 1

OK 6

[IpomMeKyTOUHAsI ATTECTANUSA 6
Bcero | 258 yacos




3. YCJIOBUS PEAJIN3AIIUMU ITPOT'PAMMBI
OBILIEOBPA30OBATEJBHOM YYEFHOM JAUCHUIIJINHBI
OV.12 <\MATEMATUKA»

3.1. Peasmsanusi mporpamMmbl [IUCHUIUVIMHBI TpedyeT HAJUYUA Y4eOHOro

KaOuHeTra «MaTreMaTHuKay.

1.

Obopyoosanue kabunema

1.1 [TocagouHble MeCTa MO KOJUUYECTBY 00 yUarOIIUXCS;
1.2 Pabouee MecTo mpenoiaBaTes;

1.3 JleMoHCTpaIMoHHbBIE TTOCOOUST M MOJICIIH,

1.4 VYueOHas gocka.

Yuebno-memoouueckasn numepamypa
2.1 CrnoBapu;

2.2 CripaBOYHHKU;

2.3 KoHcnekTs! jJeknuii;

2.4 MeToauieckue yKa3aHus U PeKOMEH Al

2.5 V4eOHO-METOAUYECKHE TTOCOOHS;

2.6 VYuebHbie mocoOus JjIsi BHEAYTUTOPHON CaMOCTOATEIbHON paOOoTHI.

Yuebno-naensionvie nocoous

3.1 IInakartsr;

3.2 Monenu;

3.3 Ctenppr;

3.4 [TaMSTKH-aJITOPUTMBI;

3.5 ['padukuy;

3.6 dopmyisl;

3.7 Ta0muupr;

3.8 HMHTepakTUBHBIE UILTFOCTPALUN.

4. Texnuuecxue cpeocmaa 0byueHus (UHGOPMAYUOHHO-KOHMPOIUpYroujue)
5. Cpedcmea uHpopMayuoHHbIX MEXHOIO2ULL

5.1 KoMmnbroTep ¢ TMIEH3MOHHBIM TPOrPaMMHBIM 00€CTIEUEHHUEM;
5.2 MynbTUMEIUIHBIN TPOEKTOP;

5.3 HNuTepakTuBHAs 10CKa;

5.4 [IpuknanHbIie TPOrpaMMHBIE CPEJICTBA.

3.2. UapopmanmonHoe odecnevyeHne peajn3anu nporpamMmmbl
3.2.1. OcHOBHbBIC IEYATHBbIE U3IAHUSA

OcnosHas:

1. AmumoB IILA. u np. «Anrebpa u Hayana aHanmu3ay, ydeOHuk g 10-11 ki
o01ieo6pazoBarenbHbIX yupexaenuid. Mza. -M: [Ipocsemnienue, 2017 1.



2.bammvakoB M.U. «Maremaruka», y4eOHUK ISl YYPSKJACHUNM HAYAIBHOTO M
cpenHero nmnpodeccuoHallbHOro oOpa3oBanus. — M.: WM3paTenbCckuil LEHTP
«Axanemus», 2016r. — 256¢.

3.bammakoB M.U. «Anrebpa u Havana aHanu3a» (0a30BbI ypOBEHB), y4EOHUK
st 10 k1. obmeoOpazoBarenbHbIX yupexkaenuil. M3a. «/Ipodar, 2016 T.

4 bammakoB M.U. «MatemaTtuka», yueOHuk st 11 k1. (6a30BbIi ypoBeHb). M:
W3n. «Axagemus», 2013 .

5.boromonoB H.B., Camoiinenko I1.1. «kMarematuka», M: [Ipoda, 2016 1.
6.51xoBneB I'.H. «Anre6pa n Hauana aHanuszay, yactb 1. M: Hayka, 1999 1.

3.2.2. JIonoJHUTEJIbHbI€ HCTOYHUKH :

1.  Bcepoccuiickue unteprer-omumnuaael. - URL: https://online-olympiad.ru /
(mara oopamenus: 12.07.2021). - TeKCT: 31€KTPOHHBIIA.

2.  Enunas xomekuus 1M@pOBBIX o0Opa3zoBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata oopamenus: 08.07.2021). - Tekcr:
JJIEKTPOHHBIM.

3.  Huadopmammonnas cucrema «EmuHOoe OKHO JOCTyma K oOpa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (mara oGpamenus: 02.07.2021). -
TekcT: 3JIEKTPOHHBIN.

4.  Hayunas snektponHas oubmuoreka (HOB). - URL: http://www.elibrary.ru
(mara oopamenus: 12.07.2021). - TekcT: 31eKTPOHHBIH.

5. OrkpeiTeii kKOUIeK. Matemaruka. - URL: https://mathematics.ru / (mata
obpamenusi: 08.06.2021). - TekcT: AMEKTPOHHBIM.

6.  IloBropum martemaruky. - URL: http://www.mathteachers.narod.ru / (mara
oOpatenust: 12.07.2021). - TekcT: 3MeKTPOHHBIMN.

7. CrnpaBOYHUK 10 MaTeMaTHKeE IS IIKOJBbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.07.2021). -
TeKCT: 37IeKTPOHHBIN.

8. CpenHsist MaTeMaTHUeckas HHTepHeT mkona. - URL: http://www.bymath.net
[ (nara obOpamenus: 12.07.2021). - TekcT: 3JeKTPOHHBI.

9. OdenepanbHblii mopran  «Poccuiickoe  obpazoBanme». -  URL:
http://www.edu.ru / (mata oopamienns: 02.07.2021). - TekcT: 3eKTPOHHBIH.

10. ®enepanbHbIi LIEHTP HHGOPMAIMOHHO-00pa30BaTENbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenus: 01.07.2021). - TekcT: 1K TPOHHBIH.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUA

JAUCHHUIIJIMHbI

Pe3yabTarhl 00y4eHust

Kpurepum oueHku

MeToabl OLIEHKH

YMenus:

BBINOTHATB TOX1E€CTBEHHBIE
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHX,
Jorapu(pMUYECKHUX,
MOKa3aTeNIbHbIX, CTETIEHHBIX
U MppalOHAJIbHBIX
BBIPAKECHUN

JlemoHcTpalus BiajieHus
CIT0OCO0aMH TOKJIECTBEHHBIX
npeoOpa3oBaHUN Pa3TUIHBIX
BHUJIOB BBIPAKEHU
Bnanenue meTogamu
ONpPENETICHUS U CBONCTB
JIEMCTBUTEIBLHBIX YUCET,
CTETEeHH C palliOHATbHBIM
IIOKa3aTeseM, Jorapupma;

YCTHBIN U MUCbMEHHBIN
OIPOCHL.

[IpakTueckue, KOHTPOJIbHBIE
paboTHI (METOABIL:
Ha0JII0/IeH U], TIPOBEPKH,
aHam3a)

CamocrosTenbHble paboThI 1O
BBIIOJIHEHUIO 3aJaHUN

CrpouTts rpapuku u

Tloka3 oBnameHus

KomnexktusHble 1

HCCIIEN0BATh IIOCTPOEHUEM TpapUKOB U WUHAUBUAYaAJIbHbIE OIPOCHI

TPUTOHOMETPUUYECKHUE, byHKIMi [IpakTnueckue, KOHTPOJIbHbBIE

norapu(pMUUYECKHE, paboThI (METOIBI:

NOKa3aTeJbHbIE, CTEIICHHbIE HAOJIIOICH S, IPOBEPKH,

dyHKIHH, aHaJIn3a)

HccnenoBath snemenTtapHble | OBnaaeHue cnocodamu VY CTHBIN U TUCbMEHHBIN

¢byHKIMH c IIOMOLIBIO | UCCIIETOBAHUS C IOMOILBIO OIPOCHI

IIPOU3BOIHOM; IIPOU3BOAHON [IpakTnyeckue, KOHTPOJIbHBIE
paboThI (METOIBI:
HaOJIFOICHU S, TIPOBEPKH,
aHaJm3a)

Pemiate JleMOHCTpalus BbIIOJTHEHUS YCcTHBIN U THCHEM EHHBIN

TPUTOHOMETPUYECKUE, 3aJJaHUH 10 PEIIEHNIO Pa3HOTO | OIPOCHI.

Jorapumuyeckue, BHJIa YpaBHEHUH. [TpakTHyeckue, KOHTPOJIbHbIE

IIOKa3aTeNIbHbIE, CTEIECHHBbIC paboTHI (METOABIL:

u UppalMoHaJIbHBIC HaOJII0IeH N, TIPOBEPKH,

YPaBHCHUS; aHaJIn3a)

Hcnonps3oBaTh KoopauHatel | OBIajeHue METOAaMH VY CTHBII U THCEMEHHBIN

U BEKTOPBI NIPH PEIIEHUN pellIeHus] MaTeMaTU4YEeCKUX U OIPOCHI

MaTeMaTHYECKUX U
MPUKIIAJIHBIX 3a]1a4

MNPUKIIAJIHBIX 3a/1a4 C
HCIIOJIb30BAHUEM KOOpAUHAT U
BCKTOPOB

[IpakTuyeckue, KOHTPOJIbHBIC
paboTHI (METOABIL:
HaOJII0IeH NS, IPOBEPKH,
aHam3a)

CamocrosiTenbHbIe paboThI IO
BBIIOJIHEHUIO 3aJaHUN

Pemmatn MMPAKTUYCCKUEC 3a1a4YU
C IPUMCHCHUCM
BCPOATHOCTHBIX METOI0B

OsBaagenne criocodoamu
pEUICHHS TPAKTHYECKUX 3a71a
C MPUMEHEHHEM METOJI0B
BEPOSITHOCTH

YCTHBIM U TUCHMEHHBIN
OIPOCHI

[IpakTnyeckue, KOHTPOJIbHBIC
paboThI (METOIBI:
HaOJIFOICHUS, TIPOBEPKH,
aHam3a)

CamocrosTenbHbIC PaObOTHI 1O
BBIIOJIHEHUIO 3aJaHUN

OK 01. Beibupats criocoos
pemeHus 3a1a4
npodeccruoHaIbHON
JeSTEILHOCTH,

OBrnajicHHE CrIOcO0aMu
pemrenusi mpodecCuoHaTBHO
HAIPABJICHHBIX 3aJ1a4

[IpakTUeckue, KOHTPOJIbHBIE
paboTHI (METOABIL:
HaOIIOCHU S, TIPOBEPKH,
aHaIn3a)




IMPUMCHHUTCIIbHO K
Pa3JIMYHbIM KOHTCKCTaM

CamMmocTosTeIIbHBIE pa6OTBI 10
BBITTOJTHEHUIO 3aJaHUMN

OK 02. [1nanupoBath 1

peanu30BbIBATh COOCTBEHHOE

npodecCuOoHaNBLHOE 1
JIMYHOCTHOE Pa3BHTHE.

JleMOHCTpaIusi MOTYYCHHBIX
yMeHUH paboThI ¢
MaTeMaTUYECKOU JINTEPATy POl

IIpoBepka pe3ysbTaToB
CaMOCTOSTEIILHOM pabOoThI
(MeTombI: HAOIIOICHUS,
IIPOBEPKH, aHAJIN3A)

OK 03 — OK 04
Ocy1ecTBIATh MOUCK,
aHaJIN3 ¥ WHTEPIIPETALNIO
nH(popMaIuu, HeoO X0 UM O
JUTSL BBITIOJTHEHUS 32,124
npoeccruoHaIbHON
JeSTEbHOCTH

JlemMoHCTpanus ymeHun
MIPUMEHSTH yCBOCHHBIN
TEOPETUYECKUI MaTepuall Ha
IIPAKTUKE

VYCTHBIM U THCEMEHHBIN
OTIPOCHI

[IpakTyeckue, KOHTPOJILHBIC
paboThI

CamocrosiTenbHBIe pabOTHI TTO
BBIIOJIHEHUIO 3aJaHUN
(MeTozbl: HaOMIOICHNUS,
MIPOBEPKH, aHAJIHN3A)

OK 05. Hcmoas3oBaTh
uH(OPMAITMOHHbIS
TEXHOJIOTHH B
npo¢eccruoHaIbHON
eI TCILHOCTH

Branenne koMb TEpHBIMU
TEXHOJIOTUSIMU TPU
COCTaBJICHUHU U 3AILUTE
Mpe3eHTalnuii Ha
MAaTEMATUYCCKUEC TEMBI

KonTposbHbie
CaMOCTOSITeNIbHbIE Pa0OTHI

OK 06. Paborats B
KOJUIGKTUBE B KOMaH/E,

3¢ peKTUBHO

B3aUMOJIEN CTBOBATH C
KOJIJIeraMu, PyKOBOJICTBOM,
KJIMEHTaMHU

OBiaieHHe METOIaMH U
croco0aMu OECKOH PIMKTHOT O
O0IIEHUH B YCIOBUSX
KOJIJIEKTUBHOM J1eATEIbHOCTH
JleMoHcTpanus yMmeHuii OpaTth
OTBETCTBEHHOCTb Ha ce0s 1
OTBEYATh 32 pPe3yJbTaT
NESITEIbHOCTH

JlesoBbIe UTPBI
KomnextnBabIe 1
WHJVBHUIyaTbHbIC TPOCKTHI
CamocrosTenbHbIC PadbOTHI 1O
BBIITOJIHEHUIO 3aJaHuil
(MeTobI: HaOOICHNUS,
IIPOBEPKH, aHAJIN3A)
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