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CornacoBaHa Ha 3aceaHuN
METOJIUYECKOTO 00hETUHEHHS
00111e00pa3oBaTETbHEIX JUCIIUAIIINH
[Tpotokon Ne 7

Ot LE» PP 202Y v,
Ipencenarens MO

v N.B. IllIxapyma

PaGouas nporpamma OV J1.12 «MatemaTukay pa3paboTaHa Ha OCHOBE:
- @enepanbHOrO TOCYJAapCTBEHHOTO 00pa3oBaTEeNbHOIO CTaHAApTa CPEIHEro
oO1ero oOpaszoBanusi (YTBEPXKISHHOTO TMpHKa3oM MuHHUCTEpCTBa 00pa3oBaHUSI U
Hayku PO ot 17.05.2012 1. Ne413);
- Ilpuxaza Munnpocsemenust Poccun ot 23.11.2022 r. Ne1014 «O6 yTBepxaeHUN
denepanbHOl 00pa30BaTEIHFHOM ITPOTPaMMBI CPEIHEr0 00IIer0 00pa30BaHUsY;
- IlpumepHoil mporpamMmsbl 00Ie00pa30BaTEIBFHON AUCIUILUIUHBL «MaTeMaTuka,
yrBepxaerHor ®I'BOY JIITO WUPTIO 29.09.2022 r. mpotokon Nel3;
- Ilpukaza Munnpocsemenuss Poccun ot 24.08.2022 1. Ne782 «O6 yTBepx aeHUU
ITopsigka opraHuzallii U OCYIIECTBIEHHUs OOpa30BaTENbHOM NEATEIBHOCTU II0
o0pazoBaTesbHBIM NMPOTPaMMaM CPETHETr0 MPOPECCHOHATEHOIO 00Pa30BaAHUAY;
- Ilpuxaz MunucrepcrBa mnpocBemeHus P® ot 21.09.2022r. Ne 858 «O6
yTBEPKACHUM (heepaibHOTo MepedHsi yueOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BaHUIO
IpU peasu3alliil UMEIONINX T'OCYNapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTelIbHBIX
IporpaMM HadaJbHOTO OOINero, OCHOBHOTO OOIero, CpefHero oOLIero
o0pa3zoBaHus OpraHU3aIHsIMH, OCYIIECTBIISIFOLIIUMHA 00pazoBaTENbHYIO
JIeITeJIbHOCTh M YCTAHOBIIEHUS MPHUAEIBHOIO CPOKa UCIOIb30BaHMUI UCKIFOYEHHEIX
y4eOHHUKOBY
- ®I'OC CTIIO 1o mpodeccuu CITO 08.01.27 «MacTep 001IeCTPOUTETHHBIX paboT»;
- Yue6noro miana ['BIIOY PO «BTXTuC» um. I'epos Coserckoro Coroza ILA.
[onosunko no mpodeccun CITO: 08.01.27 «Mactep 0OIIECTPOUTENBHBIX PadbOT».

Oprauuszamdsi pa3spaboTYHK: TOCyIapCTBEHHOE OIO/DKETHOE NMPO(ECcCHOHATBHOE
oOpazoBatenbHOe yupexnenue PoctoBckoit o6mactu «baTalCKUil TEXHMKYM
KEJIe3HOJOPOXKHOIO TpaHCIOpTa M CTPOUTeNbcTBa» uMeHH l'epos CoBeTckoro
Coroza I1.A. TTonoBuHKOY.

Paspa6oruuk: KpeimoBa C.M. — mpernomaBaTesib BBICHIEW KBaTH(QUKAIMOHHON
kateropuu BITOY PO «BTXTuC» um. I'epost CoBetckoro Coroza IT.A. ITonoBHHKO
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEW HPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJINHBI
OV.12 <MATEMATHUKA»

1.1. Mecto MCUMIUVIMHBI B CTPYKType MPOrpaMMbl HOATOTOBKH
CIECLHATHCTOB CPEHEr0 3BeHA:
muciuiuinaa OV .12 «MaremaTtuka» BXOAUT B 0OLIe00pa30BaTEIbHBIA LUK U
apigercss 0a3oBod (MpoduiabHOM) y4eOHONW AMCHMIUIMHOM M3 00sA3aTebHON
npeaMeTHON obnacTu «MaremaTukay.

1.2. lleau u niiaHupyeMble pe3yJibTaThl 0CBOEHUS TUCIHIINHBI
Conepxanue pabouedl mporpamMmbl HANpaBICHO Ha JIOCTIDKEHHUE CIIEYFOIINX
yenei.

— OBJIQJICHUE CHCTEMOW MaTeMaTHYECKUX 3HAHUK U YMEHHUH, HEOOXOAUMBIX JIJIs
NPUMEHEHUS] B  MPAKTUYECKOM  JEATEIbHOCTH, M3YUYCHHUS CMEXHBIX
TUCIUILINH, IMPOI0KEHUSI 00pa30BaHus,

—  HMHTEJJICKTyaJIbHOE Pa3BUTHE, dbopMupoBaHue KauecTB JIMYHOCTH,
HEOOXOJHMMBIX YEJIOBEKY JUIS IIOJHOLICHHONW JKM3HHM B COBPEMCHHOM
0011IeCTBE: ICHOCTh M TOYHOCTDH MBICIIH, KPUTUYHOCTD MBIIUICHUS, HHTYHUIIHS,
JOTUYECKOE  MBIIUICHUE,  JJEMEHTBl  aJTOPUTMHUYECKOM  KYJIBTYPBHI,
IIPOCTPAHCTBEHHBIX  TPEACTABICHUM, CIOCOOHOCTh K  MPEOJOJCHUIO
TPYJIHOCTEH;

— ¢opmupoBaHue NMPEACTaBIeHUH 00 HuIeIX U MeToJaX MaTeMaTUKU Kak
YHUBEPCAJIBHOTO $SI3bIKA HAyKU M TEXHUKH, CPEICTBA MOJCIUPOBAHUS
SIBIICHUM U TIPOLIECCOB;

— BOCIIMTaHHME KYJIbTYPhl JUYHOCTH, OTHOIIECHHS K MaTeMaTHKE KaK K YacTH
00IIICYEIOBEYCCKON KYIbTYPhl, MOHUMAaHUE 3HAYUMOCTH MaTEMAaTUKH IS
Hay4YHO-TEXHUUYECKOI0 IIporpecca;

N3yuenne  obmeoOpaszoBarenpbHOM — ydueOHOM  auciumauabl  OVY]JI.12
«MartemaTrka» OpUEHTHPOBAHO HA JIOCTHIKCHHUE PE3yJIbTaTOB:

Jluunocmuwix:
Koa imyHocTHBIX
pe3yabTaToB JINYHOCTHBIE pe3yabTaThbl
peaaunsanuun peanusanu nNporpamMmmbl BOCIIUTAHUSA
NPOrpamMMblI (Oeckpunmoput)
BOCIIUTAHUA
P 1 Oco3nHatouuii  ce0si TpaKJaHWMHOM M 3allUTHUKOM BEJIUKOM
CTpaHBbL.
[TposBnstommi AKTUBHYIO IPaXKIaHCKYIO MO3ULIHIO,
JIP 2 JEMOHCTPUPYIOIIUN TMPHUBEPKEHHOCTh MPHUHIUIIAM YECTHOCTH,
MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH AaKTUBHBIM U




YY4aCTBYIOLIMA B CTYJEHYECKOM U TEPPUTOPUAIBHOM
CaMOYIIPaBIEHUM, B TOM YHUCJIE HA YCIOBUSAX IT0OpPOBOJIBYECTBA,
IPOAYKTUBHO  B3aMMOJACHCTBYIOIIMM W  y4acTBYIOIIMH B
JeSTEIbHOCTU OOIIECTBEHHBIX OPraHU3alU .

JIP 3

Cobmoaromuii HOpMbI IIPaBONOPSIIKA, CIEAYIOIIMNA HAeanam
IpaKJaHCKOro oOwlIecTBa, oOecneyeHus: 0e30MacHOCTH, MpaB U
cBo0on rpaxngaH Poccum. JloAnpHbII K = yCTaHOBKaM U
NPOSIBIICHUSAM IMPEACTABUTENEH CYOKYNbTYp, OTIIMYAIOIIUNA UX OT
Irpynn € JECTPYKTUBHBIM W  JICBUAHTHBIM  IIOBEJCHHUEM.
JIEMOHCTPUPYIOILIUM ~ HENpUATHE U IPEAyNPEKAAFOLIUN
COLIMAJIbHO ONACHOE MOBEACHUE OKPYKAIOLIHX.

JIP 4

[IposiBnsArOmMNA W JEMOHCTPUPYIOIIMI YBAXKEHUE K JIFOJISAM
TpyJa,  OCO3HAIOIIMH  ILIEHHOCTh  COOCTBEHHOTO  TpyJAa.
Crpemsimuiicss K GOpMUPOBAHUIO B CETEBOM Cpejie JIMYHOCTHO U
npodecCHOHaTbHOT0 KOHCTPYKTHUBHOTO «IIH(PPOBOTO CIEAY.

JIP 5

JIEeMOHCTpUPYIOIIUI NPHUBEPKEHHOCTh K POJHOU KYJIBTYpE,
UCTOPUYECKON MaMsITH Ha OCHOBe J0OBU K PonuHe, pogHomy
Hapoly, MaJIOW pOAWHE, NPHUHATUIO TPAJWLHMOHHBIX LIEHHOCTEN
MHOTOHallMOHAJIBHOTrO Hapoja Poccum.

JIP 6

HpOSIBJIHI-OHlI/Iﬁ YBAXKCHUC K JTHOAAM CTAPUICTO IIOKOJICHHUA H
TOTOBHOCTL K YYaCTHO B COILIMaIbHOM MNoOgACpPKKEC H
BOJIOHTCPCKUX JIBHKCHUAX.

JP 7

Oco3Haromuil MPUOPUTETHYIO ILIEHHOCTh JIMYHOCTH YEJOBEKA;
yBaXKAIONIMH COOCTBEHHYI0 M  YYXXYIO YHHUKQJIbHOCTH B
pPa3IUYHBIX CUTYalUAX, BO BCeX opMax M BUAAX ACSTEIHHOCTH.

JIP 8

[IposBistrommii 171 J€MOHCTPHUPYIOIINI YBaXCHUE K
MPEJCTABUTENSAM PA3JIUYHBIX OSTHOKYJIBTYPHBIX, COLMAIbHBIX,
KoH(pecCHOHaNbHBIX W  HWHBIX rpynn. CoOnpuYacTHBIA K
COXPAaHEHUIO, MPEYMHOXKEHHUI0O M TPAHCISUUM KYJIBTYPHBIX
TpaIUIMi ¥ UEHHOCTEM MHOTOHAIMOHAJIBHOTO POCCHMCKOTO
roCyJapcTBa.

JIP 9

Cobmromaromuii 1 MpoMaraHuPyOIMNUA MpaBujia 370pOBOTO U
Oe3omacHoro oOpasza >KH3HHU, CHOPTA; MPEIyNPEeKIAMUNA JTHO0
IPEOJONICBAIOIINI  3aBUCUMOCTH  OT  aJIKOrojia, Tabaka,
IICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.J. COXpaHSIOMIUI
MICUXOJIOTUYECKYI0 YCTOMYMBOCTh B CHUTYaTUBHO CIJIOXKHBIX WU
CTPEMUTEIBHO MEHSIIOUIUXCS CUTYallUSIX.

JIP 10

3a00TAMMAICS O 3aIIUTEe OKPYXKAOIIEH cpelbl, COOCTBEHHONW M
qy>K0i 0€30MMacCHOCTH, B TOM YHUCJIE IU(PPOBOH.

JIP 11

[IposiBisiromnic ~ yBaK€HHE K  OCTETHUYECKUM  ILEHHOCTSM,
00J1aJal0IINil OCHOBAMU ACTETUYECKOU KYJIBTYPHI.

JIP 12

[IprHNMaromuii CeMENHBIE LIEHHOCTH, TOTOBBIA K CO3JaHUIO
CeMbU W BOCIIUTAHUIO JAETEH; JEMOHCTPUPYIOIIUN HENPUSTHE
HAaCWINS B CEMbE, yX0Ja OT POJMTEIBLCKOM OTBETCTBEHHOCTH,




OTKa3a OT OTHOIICHWH CO CBOMMH JCTBMH M WX (PUHAHCOBOTO
COJICpKaHUsI.

JIMYHOCTHBIE pe3yJbTaThbl
peaim3alluu nporpaMmmbl BOCIIMTaHUS,
ONpeacjJcHHbIC 0TPAaC/I€EBbIMU TpeﬁDBaHI/IHMI/I K 1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTHU

['oTOBBIN COOTBETCTBOBATH OKUAAHUAM pabOTOAATENICH:
AKTUBHBIN, TPOCKTHO-MBICIISIIINH, 3G (PEKTUBHO
B3aMMOJICUCTBYIOLINN U COTPYIHUYAIOIIUHN C KOJUIEKTUBOM,
JIP 13 OCO3HAHHO BBINOJIHAIOMIMHI NpodeccuoHanbHble TpeOOBaHMS,
OTBETCTBEHHBIH, MyHKTYaIbHBIN, JUCIUTUIMHUPOBAHHBIH,
TPYAOItOOUBBINA, KPUTUYECKU MBICIISIINANA, IEMOHCTPUPYIOIIHIMA
npodeccHoHaIbHYI0 )KU3HECTOMKOCTB.

OrneHUBaIOIINM BO3MOKHBIE OTPAHUYUTENN CBOOOIBI CBOCTO
npodeccuoHaIbHOrO BBIOOPA, MPEAONpe/IeIeHHbIE

JIP 14 NCUX0(U3UOIOTHIECKUMHU OCOOEHHOCTSIMU UJIH COCTOSTHUEM
3I0POBBSI, MOTUBUPOBAHHBIN K COXPAHEHHUIO 3/T0POBHS B
nporecce MpodecCuoHaIbHOM AesITeIbHOCTH.

["oToBsIif kK MpodeccoHanbHOM KOHKYPEHIIUU U

JIP 15 o
KOHCTPYKTHBHOU PCAKIINH HA KPUTHUKY.

OpueHTUPYIOIUICS B U3MEHSIOIIEMCS PhIHKE Tpya, THOKO
pearupyroniuii Ha MosBICHHE HOBBIX (POPM TPYIOBOI
NeSITETbHOCTH, TOTOBBIM K MX OCBOCHUIO, N30€ratomui

JIP 16 0e3paboTHIbl, MOTUBUPOBAHHBIN K OCBOCHHIO (DYHKITMOHAIEHO
OJIM3KUX BUAOB NMPOGECCUOHANTBHON NeATEeIbHOCTH, UMEIOIINX
oO1rue 00beKTHI (YCIOBHS, 1IENIN) TPYAQ, TUOO UHBIE CXOXKHE
XapaKTE€PUCTUKHU.

ConelicTBYIOIIUHN TTOAICP)KAHUIO TIPECTHXKA CBOSH npodeccun,

JIP 17 o
OTpaciu U 00pa3oBaTeIbHONW OpraHU3aIlHH.

[IprHUMarOIIKM EJH U 3aJ]a4d HAYYHO-TEXHOJIOTHYECKOTO,
JIP 18 SKOHOMHUYECKOTO, HH(POPMAITMOHHOTO M COITMOKYIBTYPHOTO
pa3Butusa Poccun, roToBbIN paboTaTh HA UX JOCTHUKEHUE.

VYpassttonuii COOCTBEHHBIM MPO(ECCHOHATBHBIM Pa3BUTHEM,
pedIIeKCUBHO OIEHUBAIONIUIA COOCTBEHHBIN YKU3HCHHBIN OIIBIT,
KPUTEPHUU JTUYHOM YCIICIIHOCTH, IPU3HAOIINN [IEHHOCTh
HEIMPEPBHIBHOTO 00pa30BaHUs,

JIP 19

CnocoOHBII TeHEPUPOBATH HOBBIC HCH JJISI PEIICHHS 3a/1a4

1 (pOBOH SKOHOMHKH, ITEPECTPAuBATh CIIOKUBIIHECS CITOCOOBI
peIIEHUs 3a]1a4, BbIABUTATh AJIbTEPHATUBHBIC BApUAHTHI

JIP 20 JEUCTBUM C IEIbI0 BEIPAOOTKH HOBBIX ONITHMAaIbHBIX
aJTOPUTMOB; MO3UIIMOHUPYIOIIHI ce0s B CETH KaK
pE3yJIbTAaTUBHBIA U MTPUBJICKATEIILHBIN YYACTHUK TPYIOBBIX
OTHOIIICHHH.

CaMoCTOATENIbHBIN U OTBETCTBEHHBIN B IPUHITUU PELICHUN BO
JIP 21 BceX cepax CBOCH ACATEIbHOCTH, TOTOBBIN K UCIIOJTHEHHIO
pPa3HOOOpa3HbBIX COIMATBHBIX POJIEH, BOCTPEOOBAHHBIX




| 6u3HECOM, OGIIECTBOM H FOCYAAPCTBOM

JIMYHOCTHBIE pe3yJbTaThbl
peaim3alluu nporpaMmmbl BOCIIMTAHUS,
OnpeacJeHHbIC KIIIOY€BbIMHU paﬁoTOHaTeJIHMI/I

['oTOBBIN COOTBETCTBOBATH 0KUAAHUAM pabOTOAATENICH:
AKTUBHBIN, TPOCKTHO-MBICIISIIINH, 3G (PEKTUBHO
B3aMMOJICUCTBYIOLINN U COTPYIHUYAIOIIUHN C KOJUIEKTUBOM,
JIP 13 OCO3HAHHO BBINOJIHAIOMINHI NpodeccuoHanbHble TpeOOBaHMS,
OTBETCTBEHHBIN, IIYHKTYaJIbHbIN, TUCIUITINHUPOBAHHBIM,
TPYAOJItOOUBBINA, KPUTUYECKU MBICIISIINANA, JEMOHCTPUPYIOIIHIMA
npodeccHOHaIbHYIO0 )KU3HECTOMKOCTb.

OrneHUBaIOIINKM BO3MOKHBIE OTPAHUYUTENN CBOOOIBI CBOCTO
npodeccuoHaIbHOr0 BEIOOPA, MPEAoNpe/IeIeHHbIE

JIP 14 NCUX0(U3UOIOTHIECKUMHU OCOOEHHOCTSIMU UJIH COCTOSTHUEM
3I0POBBSI, MOTUBUPOBAHHBIN K COXPAHEHUIO 3/T0POBHS B
nporecce MpodeccuoHaNbHOM IesITeIbHOCTH.

["oToBsIif kK MpodeccoHanbHOM KOHKYPEHIIUU U

JIP 15 o
KOHCTPYKTHBHOU PCAKIINH HAd KPUTHUKY.

OpueHTUPYIOIIUICS B U3MEHSIOIIEMCS PhIHKE Tpya, THOKO
pearupyooIuil Ha MosBJICHHE HOBBIX (DOPM TPYIOBOMA
NeSITETLHOCTH, TOTOBBIM K X OCBOCHUIO, N30€ratomun

JIP 16 0e3paboTHIbl, MOTUBUPOBAHHBIN K OCBOCHHIO (DYHKITMOHAIEHO
OJIM3KUX BUAOB NMPOGECCUOHANBHON NeATEeIbHOCTH, UMEIOIINX
obmmue 00BeKTHI (YCIIOBHS, IIEHN) TPYAQ, JIMOO HHBIE CXOKHE
XapaKTE€PUCTHUKHU.

ConelicTBYIOIIUHI TTOAICP)KaHUIO TIPECTHKA CBOSH npodeccun,

JP 17 o
OTpaciu U 00pa3oBaTeIbHONW OpraHU3aIlHH.

[IprHUMarOIIKM UEJH U 3aJ]a4d HAYYHO-TEXHOJIOTHYECKOTO,
JIP 18 SKOHOMUYECKOTO, HH()POPMAIIMOHHOTO M COIIMOKYJIBTYPHOTO
pasButusa Poccun, roToBbIN paboTaTh HA MX JOCTHKEHUE.

Memanpeomemmnuvix:

YMEHHE CAMOCTOSITEJIBHO IUTAHUPOBATh MYTU JOCTHMKEHUS LEJIEH, B TOM
qyclie albTePHATUBHBIC, OCO3HAHHO BBIOWpaTh Hambosiee 3PHEKTHUBHBIC
CIIOCOOBI perIeHus Y4eOHBIX U MO3HABATEIBHBIX 33]1a4;

dbopMHUpOBaHNE YMEHHI CaMOCTOSTEIHLHO OCYIIECTBISITh, KOHTPOJIHPOBATH U
KOPPEKTUPOBATH CBOKO AEATEILHOCTD IPH BBIITOJIHEHUU 331aHUN;

YMEHUE CaMOCTOSITEJIbHO OIpPENEsATh LEIU CBOEro OOy4YeHUs, CTaBUTh U
dbopmynupoBath s ceOs HOBBIE 3a7adyd B ydu€Oe W TO3HABATEIBHOU
NEATENbHOCTH, pPa3BUBaTh MOTHUBBI W HWHTEPECHl CBOEU IO3HABATEIBbHOU
NEATEIbHOCTH;

OBJIQJICHUE YCTHBIM U MUCbMEHHBIM MATEMATUYECKUM SI3bIKOM, IPUMEHUMBIM
MPY U3YYEHUH NPEAMETOB €CTECTBEHHO-MATEMAaTUYECKOTO 1IUKIIA;




(opMHpOBaHUE YMEHHMH SCHO M TOYHO H3JIaraThb CBOIO TOYKY 3PEHHS Kak
YCTHO, TaK U MUCBMEHHO, T'PAMOTHO MOJIb3YSCh S3bIKOM MaTEMAaTHKH;
pa3BUTHE JIOTUYECKOTO MBIIIEHUS U UCCIEA0BATEIbCKUX YMEHUI; YMEHUI
000OCHOBBIBaTb CBOU BBIBOJBI, (POPMYJIHMPOBATH OTPULIAHUS BBICKA3bIBAaHUM,
IPOBOAUTH 1I0KA3aTEIbHBIE PACCYKICHUS;

pa3BUTHE CIOCOOHOCTEW K CaMOCTOSITEIBHOMY IMOHMCKY METOJIOB pElIeHUS
NPaKTUYECKUX U MPHUKIAIHBIX 3a]1a4, TPUMEHSS U3YYCHHBIE METO/bI;
pa3BUTHE KPUTHUYHOCTH MBIIUICHUS B TMPOIECCE OIEHKH M WHTEpIpeTarun
uH(OpMAaLIIH, TTOTYYaEMOUN U3 PA3TMUYHBIX HICTOYHUKOB;

OCO3HAHHME B3aWMOCBSI3M MAaTEMAaTUKH CO BCEMHU IpeJIMETaMU €CTECTBEHHO-
HAy4YHOTO ¥ TYMaHUTapHOTO IUKJIOB;

yMEHHE MPOAYKTUBHO OOMIaThbCs M B3aMMOJEHCTBOBATH B Ipoliecce
COBMECTHOW JIEATEIBHOCTH, YYMTHIBATh TO3UIMH JPYTUX YYaCTHHKOB
JesATENbHOCTH, 3P(HEKTUBHO pa3peniaTh KOHMIUKTHI;

UCCJIEIOBAaHNE PEAbHBIX SIBICHUN U MPOIIECCOB, MPOTEKAIOIINX M0 3aKOHAM
MOKA3aTeIbHOM 3aBUCUMOCTH, C IIOMOIIBIO CBOMCTB IOKa3aTEIbHOU
dyHKuIMM;

pacHIMpeHre BBIYUCIMTENIBHOTO ammapara 3a CuéT MNPUMEHEHHUs CBOWCTB
aorapupmMoB (3aMeHa BBIYMCICHUI MPOM3BENCHUS] U YaCTHOTIO CTETeHeil Ha
BBIUMCIICHUSI CYMM U pa3HOCTEH MoKa3aTeseil cTerneHeil);

pa3BUTHE YMEHHUI CAMOCTOATENBHO OINPEAENATh e MACSITEIbHOCTH II0
YCBOEHHUIO M TPUMEHEHUIO 3HaHUM TPUTOHOMETPUM KaK MaTeMaTH4eCKON
MOJIEH peasIbHOM 1eHCTBUTENBHOCTH;

3HaKOMCTBO C MAaTE€MaTH4YE€CKMM TOJIKOBAaHUEM IMOHATHUS NEPUOAUYHOCTH,
MMEIOIIETO Ba)KHOE MUPOBO33PEHUECKOE 3HAUEHUE;

3HaKOMCTBO C (PU3MYECKMMM SBICHUSMH, OIUCHIBAEMBIMH C IOMOLIbIO
TPUTOHOMETPUYECKUX YPABHEHUI;

YMEHUE NPUMEHATh aNreOpandeckue METOJbl B PEIICHUU I'€OMETPUUYECKUX
3ajady;

YMEHHE HHTEPHPETUPOBATh pEIICHHUS HEKOTOPbIX alreOpandyeckux 3aaay
reOMETPUIECKUMU 00pazamu;

YMEHHE pacro3HaBaTh Ha 4YepTekax, MOJEIIX M B peajbHOM MHpeE
reoMeTpuyeckue GUrypsl u Teaa (MHOTOTPaHHUKH), IPUMEHSITh UX CBOMCTBA
IpU MOJIETTUPOBAHUH B €CTECTBEHHO-HAYUYHbBIX 00JIaCTsIX;

yMEHHe MOJIETTUPOBAThH peasbHbIe CUTYyaluH, UCCIIEZIOBATh
OPOCTPAHCTBEHHBIE MOJIETN, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yibTar.

IIpeomemmuuvix:

dbopMHUpOBaHUE TIPEACTABICHUA O MaTEMAaTUKE KaK 9YaCTH MUPOBOU KYJIbTYpPbI
1 0 MeCTe€ MaTeMaTUKU B COBPEMEHHOM IUBUIIU3AINHU, O ClIOCO0aX OMUCaHUs
Ha MaTEMAaTUYECKOM SI3bIKE SIBIICHUI PEaIbHOTO MHPA;

dbopMupoBaHUE MPEACTABICHUA O MATEeMATHYECKUX TMOHATHUSAX Kak o
BAKHEHUIINX MAaTEMATUYECKUX MOJENIAX, MO3BOJSIOIINX ONHChIBaTh U
W3y4yaTh pa3HbIe IMPOLECCHl W  SBJICHUSA; IIOHUMAaHHE BO3MOXXHOCTHU



AKCMOMAaTHUYECKOI0 MOCTPOCHUS MATEMAaTUUECKUX TEOPUL;

BJIAJICHUE METONAMH JOKa3aTEIbCTB M AITOPUTMOB PEIICHUS; YMEHUE HX
IIPUMEHSTD, MPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOAE pELICHUs
3a1ay;

BJIAJCHUE  CTAaHJAPTHBIMM TNpPUEMAMHU  PELICHHS  PalUOHAIBHBIX U
UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPHUECKUX
YpPaBHEHHH M  HEPABEHCTB, MX CHCTEM; HCIOJb30BAHHE TOTOBBIX
KOMIIBIOTEPHBIX IMPOrpaMM, B TOM YHUCIE JUIA TOHUCKAa IIyTH PELICHHUS U
WUTFOCTPALMU PELIEHUS] YPAaBHEHUI U HEPABEHCTB;

dbopMupoBaHue Mpe/CcTaBIeHU 00 OCHOBHBIX MOHATHUSIX, UACAX U METOAAX
MaTeMaTUYECKOTO aHaJIN3a;

dbopMHUpOBaHUE TPEACTAaBICHUNM O Tpoleccax M SBICHUSX, HMEIOIUX
BEPOSITHOCTHBIN XapaKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM
MUpe, 00 OCHOBHBIX MOHATHUAX 128 371eMEHTapHOM TEOPUH BEPOSTHOCTEH;
dbopMHUpOBaHUE YMEHHM HAXOJWUTh U OIICHUBATh BEPOSATHOCTU HACTYILICHUS
COOBITUII B  MPOCTEHUIIMX TMPAKTUYECKUX CHUTYallUsIX W  OCHOBHBIC
XapaKTEPUCTUKU CIyYalHBIX BEJTUYNH;

BJIAJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX IpPOrpamMm
[P PELICHUH 3a]1a4.

B pPe3yIbTaTC HU3YUCHHA KYypCa aJIT€6pI>I N MAaTCMaTHYCCKOI'O aHaJIu3a

CTYJIEHTBI O0JIHCHbI 3HAMb U YMEMb '

3HaTh NOHSTHUE [EUCTBUTEIBHOTO YHCIA KaK pe3yJibTaTa BBICTPAMBAHUS
HAy4YHOU TEOpUM ACHCTBUTEIIBHBIX YMCENl HA OCHOBAaHWU TOHITHUS Npenelia
YHUCJIOBOU MOCIIEI0BATENBHOCTH;

BJIAJETh MOHSITUEM CTENEHH C JICHCTBUTENIBHBIM IOKA3aTEIEM KaK OCHOBBI
JUISL U3YUYEHUS CTETICHHOM, TTOKa3aTeIbHOM U JIorapuMUIECKON () YHKITHH;
BJIQ/ICTh TIOHSATHEM CTENEHHOW (yHKuMH, (HOpPMYIUpOBaTh €€ CBOMCTBA B
3aBUCUMOCTH OT 3HAYEHUS JCHCTBUTEIHHOTO YHUCTA P U CTPOUTH TpauKu;
dbopMynHpoBaTh OMpPENETCHUS PaBHOCHJIBHBIX YypPaBHEHMI, HEPABEHCTB,
CHUCTEM YypaBHEHUW, YPaBHEHHM — CIICICTBUM; IPU PELICHUM YpAaBHEHUU
BBINIOJIHSTh TOJIBKO T€ MPEOOpa3oBaHMs, KOTOPbIE HE MNPUBOASIT K IMOTEpE
KOpHEH, a MpHU PEUICHUH HEPABEHCTB OCYIUECTBIATH TOJIBKO PAaBHOCUIIbHbBIC
npeoOpa3oBaHus;

pemath  MppalMOHAIbHbIE  YpPaBHEHHSI UM CUCTEMbI,  COJEpkKaliue
UPpALMOHANILHBIE YPABHEHUS;

dbopMynHpoOBaTH OIpEICICHUE IOKAa3aTeJIbHOW (DYHKIIMU, BBIBOJUTH ¢
CBOICTBA, CTPOUTH TpaduKy;

BJIAJI€Th OCHOBHBIMU CIIOCOOAMU pPEIIEHUS MOKA3aTeIbHbIX YPABHEHU;
pemaTh TMOKa3aTeJIbHbIE HEPABEHCTBA HA OCHOBE CBOWCTB MOHOTOHHOCTH
MOKa3aTeIbHOM  (DYHKIMM, CHUCTEMBbl TOKa3aTEIbHBIX YpaBHEHUH U
HEPABEHCTB;

dbopMynupoBaTh oOmpenaeieHue Jorapudma UYHCIa, 3HATh OCHOBHOE
jgorapu(pmMudeckoe TOXKAECTBO, IMPUMEHIThH OCHOBHOE JIOTapu(PpMUUYECKOE



TOKJECTBO K BBIYMCICHHUSM W PEUICHUIO NPOCTEHIINX JIOrapU(PMUUECKUX
YPaBHEHUM;

MPUMEHATh OCHOBHBIE CBOMCTBa JIOrapu(MOB JUisl  MpeoOpa3OBaAHMS
JAorapu(pMUYECKUX BBIPAKEHUH;

(GopMynHpoOBaTh OINpEIEICHHE NECATUYHOTO U HATypalbHOro Jorapudpma;
BBIBOJIUTH (OpMYIy MEepexoaa K HOBOMY OCHOBAaHHUIO; MPUMEHATH (HOPMYIY
nepexoja K HOBOMY OCHOBAaHMIO JUIsl  BBIUMCICHUS 3HAUYCHUH WU
npeoOpa3zoBaHus JOrapuPMUUYECKUX BbIPAKEHUN;

dbopmynupoBaTh ompenesieHne jorapudmudeckord GyHKIUHM, BBIBOJIUTH €€
CBOICTBA, CTPOUTH TpaduKu Jorapupmuueckort GyHKIUY;

JEMOHCTPUPOBATh MPUMEHEHHE CBOMCTB Jorapupmuueckol (QyHKIUU TpH
CPaBHEHUM  3HAYEHHM  BBIPAKEHUM M PEIIEHUH  NPOCTEHIINX
aorapu(pMUYECKUX YpaBHEHUI U HEPABEHCTB;

pemarb pasidyHble JIorapudMHUUECKHEe YpaBHEHHS M HMX CHUCTEMBI C
UCIIOJIb30BaHUEM CBOMCTB JIOTapu(dMOB U OOIMIMX METOAOB pELICHHUS
YPaBHEHUM;

pemiatb ~ JorapupMHUuUEcCKHEe ~ HEpaBeHCTBA  HAa  OCHOBE  CBOWMCTB
aorapupmMuyeckoil GyHKINU;

UMETh MPEACTABICHUE O TOHATHUSIX TPUTOHOMETPUM KaK MaTeMaTHYECKUX
MOJIEJISIX, TIO3BOJIAIOIIMX ONMUCHIBaTh MPOLECCHI, H3ydaeMble (HU3UKOM,
HSKOHOMHKOH U IPYTUMHU HAayKaMH;

YMETh ONpENENsATh U UCCIEeNOBAaTh CBOMCTBA CHHYCA, KOCMHYCA, TAHT€HCA U
KOTaHTeHCa JEHCTBUTEIBHOTO YUCIA, UCIIONb3YsS OAHO3HAYHOE COOTBETCTBUE
MEXTy TOYKaMH YUCITOBOM MPSMON U TOUYKAMHU YUCIOBOM OKPY>KHOCTH;
OPUMEHSITh  TPUTOHOMETPUYECKHE  TOXKIECTBA  MPU  BBIUUCICHUSX,
peoOpa3zoBaHUSX TPUTOHOMETPUUECKUX BBIPAXKEHUHN, PEIICHUH TTPOCTEHIIINX
TPUTOHOMETPUYECKUX YPABHEHHUI;

BJIAJETh TOHATHAMU arcsin a, arccos a, arctg a;

peniaTh TPUrOHOMETPUYECKUE YPABHEHUS, CBOJSIITUECS K alreOpandeckum, u
OJIHOPOJIHBIE YPABHEHUSI OTHOCUTEIIFHO CHHYCA U KOCHUHYCA;

pemarb TPUrOHOMETPUYECKUE YPAaBHEHUSI METOAAMH 3aMEHbI [IEPEMEHHON U
Pa3NIoKEHUS HA MHOXKHUTEIIH;

BJaJIETh CIIOCO0AMM pEelIEHUs] TPUTOHOMETPUYECKUX HEPABEHCTB;

BJIAJIETh MOHSATHEM TPUTOHOMETPUUYECKON (PYHKUIMU. YMeTh OOOCHOBBIBAThH
00J1acTh ONpENEeIICHNUS U MHOXECTBO 3HAYCHHWH (QYyHKIHA Y=SIiN X, Y= COS X,
y=tg X, y= ctg X;

3HaTh CBOWMCTBAa (pyHKIMH Y=Sin X, Y= COS X, Y= tg X, y= Ctg X, ymeTh
CTpOUTHh Tpauku (PyHKIMI, TPUMEHITh CBOMCTBA (DYHKIMH MpPU pPEUICHUU
YPaBHEHUI U HEPABEHCTB;

BJIQ/ICTh TOHATHEM OOPATHBIX TPUTOHOMETPUYECKUX (GYHKIHNA, 3HATh HX
CBOMCTBa, YMETh CTPOUTH rpauKu;

(opMynupoBaTh OIpeAelieHHe npenena (QYHKUMHU; BIAJAETh IOHATHEM
ACUMIITOThI, MPUBOJUTH MPUMEPHl ACUMITOT TrpadUKOB 3JIEMEHTAPHBIX
(GyHKIMIL; 3HaTh CBOMCTBA MpeaenoB (QYHKINH; 3HATH onpeiesieHre ¢yHKIUU
HEMPEPHIBHOM B TOYKE M Ha HWHTEPBAJC; YMEThb BBISBIATH HENPEPHIBHBIC



(YyHKIMU C OMOPOW Ha ONpEIETICHUE;

(opMynHpoOBaTh ONpEAEICHUE NPOU3BOJHON (DYHKIIMH B TOUKE, TOHUMATh €€
(U3HYECKHIT W TE€OMETPUYECKUH CMBICI, YMETh HAXOAWTh MPOU3BOAHBIE
AIIEMEHTAPHBIX (DYHKLIHI 1O ONpEJENICHHUIO; YMETh COCTAaBJISATh ypaBHEHHE
KacaTeJabHOU K TpaduKy (PYHKIIMU B JTAHHOW TOUKE;

3HaTh MpaBuia AUPGEPEeHIUPOBAHUS CYMMbI, NPOU3BEIECHUS, YaCTHOTO
(GyHKUUH, CIOXKHOM W oOpaTHOM (QYHKUMHU; yMETh MNPUMEHATh HUX IpHU
BBIYMCIICHUU ITPOU3BOIHBIX;

YMETh HAXOAUTh MPOU3BOHBIE 3JIEMEHTAPHBIX QYHKUIUML;

3HATh JIOCTATOYHBIE YCJIOBHS BO3pacTaHUsl M yObIBaHUSA (QYHKLIUU U YMETh UX
OPUMEHSTH JIJISl ONpe/iesIeHUs TPOMEXYTKOB MOHOTOHHOCTH (PYHKUMMN; 3HATD
OTpeJIeNIeHHs] TOUYEK dKCTpeMyMa (PYHKIUMHU, CTAllMOHAPHBIX U KPUTHUYECKHX;
3HaTh  OMNpEJeNeHHe JKCTpeMymMa  (DYHKIMHM;  BIAAETh  MOHATUAMHU
HEOOXOJMMBIX M JIOCTAaTOYHBIX YCIOBUH SKCTpeMyma (YHKIWHU; HAXOJUTb
TOYKHM IKCTPEMYMa; YMETh HaXOAUTh HAUOOJbIIIEE U HAUMEHbIIIEE 3HAUCHUS
(GYHKIIMU C TOMOUIBIO MPOU3BOIHOM;

BJIaJ€Th TOHATHUSMU TEPBOOOpPA3HOM W  ONPEACNIEHHOrO  HMHTerpaa
NPUMEHSTh TpaBuia WHTEIPUPOBAHUS ISl HAXOXKIACHUS MEpPBOOOPAa3HBIX,
3HaTh hopmyny HeroroHa-JleitOHuUIa, yMETh €€ MPUMEHSIT;

YMETh BBISIBIISITh (PUTYPBHI, OTPAaHUYEHHBIE JAHHBIMH JIMHUSIMHU U HAXOJUTh UX
IUIOIAIM; BBIBOJAUTH MHTETPAIbHYIO (POPMYITy BBIUMCIECHUS OOBEMOB TeN M
J0Ka3bplBaTh C €€ IOMOIIbI0 TeopeMbl 00 00BEME HAKJIOHHOM NpPU3MBI,
nUpaMuibl, KOHyca; OOBSACHATh BO3MOKHOCTH NPUMEHEHUS UHTErPaoOB IIPH
penieHny GU3NYEeCKUX 3a/1a4 (HapuMep, Ha IBUKEHHE);

3HaTh KOMOMHATOPHOE MPAaBUJIO IMPOU3BEACHUS Ul MOACUETA KOJIUYECTBA
Pa3IUYHBIX COCAUHEHUI; BIAJETh IOHITHEM Pa3MELIEHUI C TOBTOPEHUIMU;
(GopMynupoBaTh OIpEAeSCHUE IEePECTAaHOBOK M3 N 3JIEMEHTOB; 3HATh
(GopMyy IS HAXOXKJIEHUS YHUCIIa NIEPECTAaHOBOK U3 N AJIEMEHTOB, (GOpMYITy
JUIsL BBIYMCIICHHS 4HCJIAa pPasMEUNICHMH M3 m 3JEMEHTOB MO 1N, YMETh
NPUMEHATH UX IIPU PEILIEHUN 33]1a4;

BJIJIETh MOHATHEM COYeTaHUs 0e3 MOBTOPEHHUM M3 m 3JIEMEHTOB IO N; 3HATh
Gopmyny Uil BBIYMCIEHHS 4YHCIAa BCEBO3MOXKHBIX COYETAaHUN M3 m
AJIEMEHTOB MO Nn. YMeTh pacKiaAblBaTh CTENEeHb OWHOMa MO QopmyIe
HeioToHa mpu HaxoXACHUH OMHOMHUAIBHBIX KO3(()UIMEHTOB C MOMOIIbIO
TpeyronbHuka [lackansd; IpPUMEHSATH IOJyYEHHBIE 3HAHUSA IPU PEUICHUHU
3a1ay;

BJIaJI€Th MOHATHSIMH CIy4YalHBIX, JIOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHH,
HECOBMECTHBIX COOBITUH, 2JIEMEHTAPHBIX COOBITHI; YMETh HAXOJIUTh CYMMY U
POU3BEACHUE COOBITUI; MOHUMATh, YTO TAKOE COOBITHE IMPOTUBOIOJIOXKHOE
JAHHOMY;

3HaTh KJIACCHUYECKOE OIPEICICHUE BEPOSATHOCTH COOBITHUS U YMETh
IIPUMEHSTH €ro NPY PEUICHUN 3a/ay;

3HATh TEOPEMY O CYMME JBYX HECOBMECTHBIX COOBITUH, CIEICTBHE U3 HEE U
TEOPEMY O BEPOATHOCTH CYMMBI JBYX IPOHM3BOJIbHBIX COOBITHI; BJIAaJETh
MOHATUEM  HE3aBUCHMOCTHM JIByX COOBITMH; HaXOAUTh BEPOSITHOCTb



COBMECTHOT'O HACTYIJICHUS! HE3aBUCUMBIX COOBITHI MU PEIICHUH 3aa4;

— 3HaTh popmyny bepHymn U yMeTh NPUMEHSATH €€ NPU PELICHUH 3aa4;

— BIAAETh TMPEACTABICHUSAMH O IIPOLECCAX U  SBICHUAX, MMEIOIINX
BEPOSITHOCTHBIN XapaKTEP, O CTATUCTHUYECKUX 3aKOHOMEPHOCTAX B PEATIbHOM
MHUpE, 00 OCHOBHBIX MOHATHIX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEW; YMETh
HaXOAUTh U OLEHUBATh BEPOATHOCTU HACTYIUICHHS] COOBITHUI B MPOCTEHIIMX
IPaKTUYECKUX CHUTYallUsIX M OCHOBHBIE XapaKTEPUCTHKHA CIyYalHBIX
BEJINYMH.

B pezynbmame u3zyuenus kypca zceomempuu cmyOeHmvl OOJCHbI 3HAMb U
ymemy:

— chopmMupOBaTh NMPECTABICHUE O TEOMETPUU KAK YaCTH MUPOBOU KYJIbTYpPHI U
0 MeCTe T€OMETPUH B COBPEMEHHOM LMBHIIM3AIMHU, O CIIOCO0aX OMMCAHMS Ha
MaTeMaTUYECKOM SI3bIKE SIBJICHUU PEAIbHOTO MUPA;

— cdopmMupoBaTh MPEJCTABICHUE O TEOMETPUYECKUX TOHATHIX Kak o
BAKHEHIIMX MaTEMATUYECKUX MOJENAX, MO3BOJAIOUIMX OINUCHIBATH U
U3y4yaThb pPA3WYHbIE TPOLECCHl U SBICHUS; IOHUMATh BO3MOXXHOCTHU
AKCMOMATHYECKOT0 MTOCTPOEHUSI MATEMATUUYECKUX TEOPHUil;

— BJIaJIETh TEOMETPUUYECKUM SI3BIKOM; YMETh HCIOJIb30BAaTh €r0 I ONMUCAHUA
IPEAMETOB OKPYXKaroLIEro MHUpA; pa3BUTH IIPOCTPAHCTBEHHBIE
IpEe/ICTaBIICHNUs, HABBIKA T€OMETPUUYECKUX MOCTPOEHUM, yMEHUs U300paxaTh
reoMeTpudeckue 0ObeKThI;

— BJIAJIETh METOJAMHU JOKAa3aTeJIbCTB M AJITOPUTMAMHU PELICHUS; YMEThb HX
IIPUMEHSATh, IPOBOAUTH JOKA3aTEIIbHBIE PACCYKICHUS B XOJE pELICHUs
3a7ay;

— BJIAJIETh OCHOBHBIMM IMOHATUAMU O IUIOCKMX M IIPOCTPAHCTBEHHBIX
Tr€OMETPUYECKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBAX;

— TPUMEHSATHh U3YYCHHBIE CBOWCTBA T€OMETPHUUECKUX (QUTYp U (HopMymnsl ais
pELICHUsI TEOMETPUUECKUX 3a71a4 U 3a7a4 C IPAKTUYECKUM COJIEPKAHUEM;

— cdopMupoBaTh TOHATUWHBIA amnmapar MO OCHOBHBIM paszJenaM Kypca
T€OMETPHUH; 3HaTh OCHOBHBIE TEOPEMbI, (DOPMYIBI U yMETh UX MPUMEHSTH;
YMETh JI0Ka3bIBaTh TEOPEMBI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS
3a7a4;

— 3HaTh AKCHOMBI CTEPEOMETPUM U CIEACTBHUS U3 HHUX, YMETh NMPUMEHSITH HUX
IIPU PELICHHUU 33144,

— HWMETh MPEICTABIEHHUS O B3aUMHOM PACIIOJI0KEHUHU MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MapajUIeIbHbIE NPSMbIE, CKPEUIMBAIOIIUECS  MPSIMBIE,
NapajuIeIbHOCTh MPAMOM M IUIOCKOCTH, INEPHEHAUKYISIPHOCTH MHPSMOU U
IUDIOCKOCTH, YIrOJ MEXIYy TMNpsIMOM M IUIOCKOCTBIO, MAapaJUIeIbHOCTh
IJTIOCKOCTEM, NMEPNEHINKYISPHOCTh IUIOCKOCTENW, YTOJ MEXIY IUIOCKOCTAMU;
3HaTh ONpPEIECJICHUS, CBOWCTBA W IMPHU3HAKH, YMETh NPUMEHSATh WX IpPH
pELICHUY 3a]aY;

— 3HaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB: MPSIMOYTOJIbHBIN NapajuIeIeuIe],
napajuiesienunes, npusma (BUAbl IPU3M: MpsMasi, HAKJIOHHAs, PaBUJIbHAS),



nupamyaa (BUABI NUpamMuj), yceu€HHas  NUpamMuaa, [pPaBHIIbHBIE
MHOT'OTPAaHHUKHU (Ky0), UX SJIEMEHTHI, CBOMCTBA; YMETh HAXOJUTh IUIOIIAIU
OOKOBOI M MOJIHOM OBEPXHOCTH MHOTOTPAHHUKOB, a TAKXKE UX 00BEMBI;

— BIAJIeTh MOHATHEM Tejla BpALIEHUs: LWIUHApP, KOHYC, YCEUEHHBIA KOHYC,
chepa, map, 3HaTh MX JJIEMEHTHI (paJnyC OCHOBaHUs, oOpasymwolas, OCh
CUMMETPHH, BBICOTA); YMETh HAXOJUTh OOKOBYIO U MOJIHYIO IOBEPXHOCTH Tell
BpAIllCHUs], a TAKXKE UX O0BEMBI;

— yMEeTh pemiarh 3a7aud Ha KOMOMHAIIMM MHOTOTPAHHUKOB W TEJN BpPAILLEHUSA,
aHAIM3UPOBATH B MPOCTEHIINX CIy4YasiX B3AMMHOE PacIoIOKEHHE 0OBEKTOB B
IPOCTPAHCTRBE;

— wu300paxaThb OCHOBHbIE MHOTOTPAHHUKHA W KpYIJIble TeJa; BbIMNOJHATD
YepTexk U 10 YCIOBHSIM 3a]1aY;

— BIAJIeTh TIOHATHEM BEKTOpPa B MPOCTPAHCTBE, YMETh HaXOAUTh KOOPAMHATHI
BEKTOpa M BBINOJHATH ONEpAMHU (CIOKEHHUSA, BBIYMTAHMS, YMHOKEHHUS
BEKTOpa Ha YKCJI0) HaJl BEKTOPAMH B KOOPJMHATHOW U BEKTOpHOU (hopme;

— 3HATh OMNpEJEJICHHE CKAJISIPHOTO IPOU3BEICHUS BEKTOPOB, €TI0 CBOMCTBA;
HAXOAUTh CKaJSIPHOE MPOU3BEICHNE BEKTOPOB Yepe3 UX KOOPIUHATHI;

— TMPUMEHSATH BEKTOPHBIA METOJI P PEIICHUH F€OMETPUUYECKUX 3a/1aY;

— HAaXOJWUTh YpaBHEHHWE IIJIOCKOCTH, PACCTOSHHE OT TOYKH 10 TUIOCKOCTH,
PAcCTOSIHME MEXAY CKpPEIIMBAIOIIUMHUCS TMPSMBIMHU, YypaBHEHUE CQepBl,
00BEM mMmapajuienenunesa M TeTpadapa, 3aJaHHOTO KOOpAMHATAMHU CBOMX
BEpLIUH.

Conepxanue ooOmieoOpazoBaTeibHOM  yueOHOM  aucturmiuabl OV ][.12
«MareMatuka» HampaBieHO Ha (GOpPMHpPOBAHWE OOMIMX KOMIIETCHIIMH B
cootrBeTcTBUM ¢ PI'OC CIIO no cnennansHocth(sim) 15.01.05 «CBapmuk (pyuHoit
Y YaCTUYHO MEXaHW3UPOBAHHOMN CBapKU (HAIJIABKH)):

OK1 [IloHumaTh CyIIHOCTh U COIMAIBHYIO 3HAUMMOCThL Oyaymieit npodeccum,
IIPOSIBIIATH K HEW YCTOMYUBBIN MHTEPEC;

OK 2 Opranu3oBbiBaTh COOCTBEHHYIO JEATEIBHOCTb, MCXOJS M3 MLEIU U
CIIOCOOOB €€ TIOCTH)KCHHSI, ONIPEICIICHHBIX PYKOBOIUTEIIEM;

OK 3 Amnanu3upoBaTh paboOuyl0 CHUTYyalMIO, OCYIIECTBISATh TEKYIIUHA U
UTOTOBBIM KOHTPOJIb, OIICHKY ¥ KOPPEKIIMIO COOCTBEHHOM NEATEIHLHOCTH,
HECTU OTBETCTBEHHOCTH 3a PE3YJIbTaThl CBOEH PabOTHI;

OK 4  OcymiecTBiasTh MOUCK HWHPOpMAIIUUA, HEOOXOTUMOUN 171si 3P HEKTHBHOTO
BBITIOJTHEHUS TPO(ECCUOHATILHBIX 3a/1a4;

OK 5 MHcnonp3oBaTh UH(DOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
npodecCHoHaIbHOMN AeATSIbHOCTH;

OK 6 Paborate B komaHzme, OJ(PGEKTUBHO O0OMATECI C  KOJJICTAMH,
PYKOBOJICTBOM.



2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIBHON

YUYEBHO# ATUCHUTLIMHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BUBI Y4e0HOH padoThl

Bua yyeOHoM padoThI O0bem
4acoB

O0beM yueOHOH THCIUNIMHBI 258
B TOM 4HcCJie B (hopMe MPAKTHIECKON MOATOTOBKHU 72
CamocrosiTeqibHast yueOHast padora ===
CymmapHass yuyeOHasi Harpy3ka BO B3aUMOAEHCTBMH € 258
npenojgaBaTejieM
B TOM YHCJIC:
TeopeTnueckoe oOyueHue 180
ITpakTHueckue 3aHsATUS 12
IIpodeccnoHanbHO-OpUEHTUPOBAHHBIC 3aHATHSI
KoHTposibHBIE paboTHI
KoHncynpranmu no temam ---
IIpome:kyTouHasi aTTecTal U
Koncynpranms
Dx3ameH, AudGepeHImpoBaHHbIN 3a4eT 6




2.2. TemaTu4yeckuii JIaH U coepkaHue 001eo0pa3zoBarebHON yueOHoM nucuuminabl QY /.12 «Maremarukay

Koanl
. KOMIIETEeHI]
O0bem yacoB yueOHOI il
EH
UCHUTLTHHBI
et ¢popmupos
Coaepikanue yueOHOro MaTepuasia u ¢opMbl OpraHu3anuu AHUIO0
HaunmeHnoBanue Aep y P (bop P 1 YposeHsb
AeATeJIbHOCTH 00YyUYaIommXcst KOTOPBIX
pa3iesioB U TeM B TOM 4HCJIe OCBOEHHU
CIocoocTBy
HA MPAKTHYECKYH)
paszeia, eT JJIeMeHT
MOATOTOBKY MO
TeMbI Ka3aHHOM poTpaMM
y y b1 (TIK,
3aHATHIO OK)
1 2 3 4
Pasznea 1. [loBTopenne kypca MmareMaTHKM OCHOBHOM IIKOJIbI
Tema 1.1 Heas u | Conep:kaHue y4eOHOro MaTepuaJia OK 1
3a1a4u 1 [ens 1 3amaum MaTEMaTUKH P OCBOCHUU Tpodeccun 1 OK 2 1
MaTeMATHKH Ba30Bble 3HAHKSA U yMEHHUS [0 MATEMATHKE B OK3
NPH OCBOEHHH 2 npodeccnoHaIbHON U B TOBCETHEBHOM NEATEIBHOCTH. 1 OK 4 1
npodeccuu OK5
Tema 1.2 Uncia 3 JelicTBUA HaJ MOJIOKUTEIbHBIMA U OTPULIATEIIbHBIMU 1 OK 6 1
U BbIYHCJIEHUS YHCJIaMU, C OOBIKHOBEHHBIMH U JECITUYHBIMH JPOOSIMH.
4 JleiicTBus co cTeneHs Mu, (GOpMYJIIbl COKPAILIEHHOTO 1 1
YMHOKEHUS
B mom uucne, npakmuueckux 3anamuii
Iy, CpasHenue cmeneneii. [lpeobpazosanus evipadiceHui, 1 5
B codeparcawyux cmenenu
IIpaKkTHKO-OpMEHTHPOBAHHOE CO/IeP:KAHHE
3a/auu Ha BBITIOJIHEHHE apu(PMETHUCCKUX JCHCTBHIM,
5 HEOO0XOAUMBIX B MMPAKTHUECKON U NMPO(HecCHOHAIBHOM 1 2
JeSITENIHOCTH
Tema 1.3 6 ITpocThie MPOLIEHTHI, pa3HbIe CIOCOOBI UX BHIYUCIICHHUS. 1 2




IIpouenTHbIE
BbIYHCJICHHS.
YpaBHeHus u
HEPaBEHCTBA

7

JIuneiiHble, KBapaTHbIE, APOOHO-JIMHEHHbIC YPaBHEHHS U
HEPABCHCTBA

B mom

Hucie, npaKkmu4ecKux 3anamuil

No 2 ‘ Pewenue 3a0au ¢ nomowio ypasnenuii

IIpaKkTHKO-OpMEHTHPOBAHHOE COJleP/KAHUE

8

HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)IG 3aaa4u, COACPKAIUC IMTPOUCHTLI

9

AnMUHUCTpaTUBHAs (BXOJHAs) KOHTPOJIbHAs paboTa

Paznen 2. Crenmenm m kopuu. CrTeneHHasi, NMokasaTe/ibHasi W Jiorapugmmuueckas

dyHKkuun
Tema 2.1 Conepxxanue yueOHOro Marepuasa OK'1
JelicTBUTEIbHBI 10 YucnoBsle MHOXKECTBA. XapaKTEPUCTUIECKOE CBOMCTBO, OK 2
e yucJja 2JIEMEHTHI MHOYKECTBA OK3
11 | Henble u panMoHanbHbIe YKcia. JlelCTBUTENbHBIC YUCIIA OK 4
B mom uucne, npakmuueckux 3anamui OK'5
W 3 Pazeumue nonamus o uucnax. Llenvie, payuonanvhvie, OK 6
oeticmaumensvHvle YUcia
12 | ApudmeTnueckuii KOpeHb HATYPaTbHON CTETICHH
B mom uucne, npakmuueckux 3anamui
No 4 | [Ipeobpazosanue svipasxiceHull, co0ep#caujux KOpHu
13 | Crenens ¢ paliMOHaIbHBIM U ACHCTBUTEIBHBIM MOKa3aTeNIEM
B mom uucne, npakmuueckux 3anamui
s CpasHenue cmeneneu. [Ipeobpazosanue avipasicenu,
codeparcauux cmenenu
14 | KontposbHas paboTa 1o teme: «J{eCTBUTENbHbBIE YUCITa»
B mom uucne, npakmuueckux 3anamui
Ne 6 ‘ Apughmemuueckue oeticmsusi Ha0 YUCIAMU
Tema 2.2 Conepxanue yueOHOro Marepuaja
Crenennas 15 CrenenHas GyHKIHS C HATypaJIbHBIM MOKa3aTEeNIeM, €€ OK 1
pyHknus CBOMCTBA U rpaduk OK2
16 | Bzaumuo oOpatsbie pyHkinu. CrnoxxkHas QyHKIHS OK 3
17 PaBHOCUIBbHBIE YpaBHEHMSI. PelieHne panoHanbHbIX OK 4
YpaBHEHUH OK5




PaBHOCHUIIBHEIC HCPAaBCHCTBA. MGTOI[ HWHTCPBAJIOB JId pCUICHUA

OK 6

18 1 2
HEPABEHCTB
19 PaBHOCI/IJII:HOCTb cucteM. OCHOBHBIC TPHEMBI PEIICHHS CHCTEM 1 9
ypaBHEHUH
B mom uucne, npakmuueckux 3anamui
Ao 7 Pasnocunvnuvie ypasnenus u nepasencmesa. Pasnocunvnocmo 1 5
cucmem
Pewenue cucmem ypasnenuii ¢ ucnonv3osanuem memooos
Ne 8 | noocmanosku, aneedopauueckozo cloxiceHus 66e0eHUs HOBbLX 1 2
nepemMeHHbIX
20 HppaumnonaisHsie YPaBHEHHA. Mertoap! pemenus 1 2
WPPAIMOHAILHBIX YPABHCHHH
21 HppanmonanbHble HepaBeHCTBA. MeTOABI PEIICHUS 1 2
HPPAIMOHAILHBIX HEPABEHCTB
B mom uucne, npakmuueckux 3anamui
Ne 9 | Pewenue uppayuonaibHblx ypagHeHuu 1 2
Ne 10 | Pewienue uppayuoHaibHbix HEpaBEeHCME 1 2
22 | KonTtposabHas pabota no teme: «CreneHHast QyHKIUS) 1 3
Tema 2.3 Conep:xaHue y4eOHOro MmaTepuasa
Iloka3aTenbHast 23 | MMoxasarensHas QyHKIWS, ee CBONHCTBA U rpaduK 1 2
(l)yHKIlHSI B mom uucne, npaKmu4yecKux 3aHAmMul
No 1] | Ilocmpoenue epaguxos noxazamenvHou yHKyuu 1 2
24 HOKa3aTeJELHHe ypaBHeHHUA. MeTOIbl pellieHus MoKa3aTeIbHbIX 1 OK 1 2
YpaBHEHUH OK 2
25 | Pemenue nokasatelnbHBIX YpaBHEHUN 1 OK 3 2
26 [TokazaTenbHble HEpaBEeHCTBA. METO bl pelIeHus 1 OK 4 5
IOKA3aTEJIbHbIX HEPABEHCTB OK 5
27 | Pemenue nmokasaTelIbHBIX HEPABCHCTB 1 OK 6 2
28 | CucreMbl OKa3aTelbHBIX YPaBHEHUI 1 HEPABEHCTB 1 3
B mom uucne, npakmuueckux 3anamuii
No ]2 | Pewenue nokazamenvbHulX YPAGHEHUL U HEPABEHCNE 1 2
Ao 13 Pewenue noxazamenvHvix ypasHenuli u Hepageucme mMemooom 1

88e0eHUs HOBOU NepeMeHHOU, PYHKYUOHAIbHO-2PadUyecKum




Memooom

29 | KonrponbHas pabora o teme: «llokasarenpHas GyHKIUS 1 3
Tema 2.4 Coaepikanue yueOHOro MaTepuajia
Jlorapudgmunuec 30 | Jlorapudwm uncna. OcHOBHOE JIOTapH(PMUIECKOE TOXKIECTBO 1 OK 1 2
Kast QyHKIHS 31 | CgoiictBa sorapudmos. Oneparus JorapuGMUpOBaHUS 1 OK 2 2
B mom uucne, npakmuueckux 3anamui OK3
o 14 ﬂoeapuﬁwfpoeanue U NOMEHYUPOBAHUE T02APUPMULECKUX 1 OK 4 3
BLIPANCEHUI] OK'5
30 CgoiicTBa norapu¢moBs. Jlorapudm npousBeaeHMs], YaCTHOTO, 1 OK 6 5
CTETICHU
33 | IlpeoOpazoBanus JorapuHMUIECKUX BEIPAKCHUH 1 2
34 | JlecstuuHblii M HaTYpalbHBIH Jorapudmel. Yuco e. 1 2
35 | ®opmyna nepexojia K HOBOMY OCHOBAHHIO 1 3
B mom uucne, npakmuueckux 3anamui
o 15 Pewenue 3a0anuil ¢ UCNOIb308AHUEM ONPEOeNeHUsL U CBOUCME 1 9
Jnocapugpma
No 16 | Ilepexo0 om 00HO20 OCHOBAHUA K OpY2OMY 1 2
36 | Jlorapudmuueckas QyHKIHS, €e CBOMCTBA U rpaduK 1 2
37 | Jlorapudmuueckas QyHKIHS, €e CBOWCTBA U rpauK 1 2
B mom uucne, npakmuueckux 3anamui
No 17 | Ilocmpoenue u umenue epaghurxos nocapugpmureckou hynkyuu 1 3
38 Jlorapudmuueckue ypaBHeHHsI. MeTOIbI peIICHHS 1
norapu(MUIECKUX YPaBHEHUH
39 Pemenne norapudpmudecknx ypaBHeHui. Oneparus 1 2
MOTEHIIMPOBAHUS
40 Jlorapugmuueckue HepaBeHCTBA. METObI pEIICHUS 1 9
norapu()MUUECKUX HEPABEHCTB
41 | Pemenue norapuMUYECKUX HEPABEHCTB 1 2
42 | Cucremsbl JorapuMUYeCKIX ypaBHEHUN 1 HEPABEHCTB 1 3
B mom uucne, npakmuyueckux 3auamuii
Ne [8 | Pewenue nocapughmuneckux ypasHeHuil 1 2
No 19 | Pewenue nocapughmuneckux nepagencmes 1 2




KonTtponsHas padota no teme: «Jlorapugpmsi.

43 1 3
Jlorapudpmuueckue GyHKIHI»
IIpaKkTHKO-OPMEHTHPOBAHHOE COJIEP:KAHME
44 ‘ Jlorapudmmueckas crimpaib B npodeccun 1 2
Paznea 3. IlpsiMble U IJI0CKOCTH B pocTpaHcTBe. KoopAMHATHI M BEKTOPbI B IPOCTPAHCTBE
Tema 3.1 Conepxxanue yueOHOro Marepuasa
Hapaueasnocr | §1. Ilapannenvnocmo npsamvlx, npAMOU U NIOCKOCMU OK1
b NPAMBIX U 45 | ITapannenbHble nNpsMble B IpocTpaHCcTBe. [lapaniensHoCTb 1 OK 2 9
IJIOCKOCTeid TPEX IPSAMBIX OK 3
46 | IlapamnenpHOCTB MPSMOM U TIIOCKOCTH 1 OK 4 2
47 | Pemenwue 3ama4 mo Teme «IlapamienbHOCTh MPSMBIX, IPAMOH U 1 OK'5 )
MIJIOCKOCTH» OK 6
82. Bzaumnoe pacnonodicenue npsamvlx 6 npocmpancmee. Y2on mexcoy
08y ML NPIAMBIMU.
48 | B3auMHOE pacmoJoKeHNE TPSMBIX B TPOCTPAHCTBE. YTOI 1 2
MEXY IBYMS TIPSIMBIMH.
49 | CkpemuBaromuecs mpsmbie 1 2
50 | Yrusl ¢ coHanpaBiIeHHBIMU CTOPOHAMU. YTOJI MEXIY IPSIMBIMU 1 2
51 | KonTtposbHas pabota 1o Teme «B3anMHOE pacnosiokeHne 1 3
MPSIMBIX, IPSMOM U TIIIOCKOCTH
83. Ilapannenvrocms niockocmeil
52 [Tapannensuble mockocTy. CBOMCTBA MapalICIbHBIX 1 2
IJI0CKOCTEH
84. Tempas0p u napannenenuned
53 | Terpasap u mapajuieNenuIel, uX JIeMEHTI 1 2
54 3agaun Ha TOCTPOCHUE CEUCHUI 1 3
B mom uucne, npakmuueckux 3auamuii
Ne 20 | Ilocmpoenue ceuenuii mempas’opa, napaiieienuneod 1 2
55 | Pemenue 3amau no teme «llapamienbHOCTh B IPOCTPAHCTBE» 1 2
56 | KonTtponbHas pabota no teme «llapamiensHOCTb IPSIMBIX U 1 3
TJIOCKOCTEN
Tema 3.2 Coaepikanue y4eOHOro MaTepuajia




Ilepnenauky.asip
HOCTb NPAMBIX
U ILIOCKOCTeH

81. Ilepnenouxynsaprocms npsamoii u niOCKoCmu
57 | IlepneHuKysipHbIE IPSIMBIE B IPOCTPAHCTBE 1
58 | IlapamnenbHble MPsIMbIE, MEPIEHANKYISIPHBIE K TNIOCKOCTH 1
59 | Ilpu3Hak nepneHIuKyISIPHOCTH NPSIMO U TIIOCKOCTH 1
60 | Teopema o mpsiMOM, TEPIEHIUKYISIPHON K TUIOCKOCTH 1
B mom uucne, npakmuueckux 3anamui
No 2] | Ilepnenouxynaprocmov npsamou u nioCKOCmu 1
61 Pewmrenne 3anad o reme «llepneHuKyIsIpHOCTD IPSMOM U 1
MIJIOCKOCTU»
82. [lepnenouxynsap u nakionuvie. Yeon mesxncdy npsamoul u nioCKoOCmuio
62 | PaccrostHMe OT TOYKH JI0 TUIOCKOCTH. Teopema o Tpéx 1
NEepIEeHIUKYIIsIpax
B mom uucne, npakmuueckux 3anamui
No 22 Pewienue 3a0au na npumeHenue meopemvl 0 mpéx 1
NepneHoOuKynapax
63 | Yroa Mex Iy npsIMOH U TUTOCKOCTBIO 1
64 | Pemenwue 3a1a4 o Teme «lleprieHIUKyIsp U HAKIOHHBIC. YTOI 1
MEXAY NPSIMOH U IMIIOCKOCTHIO»
83. Jleyepanmwiii yeon. Ilepnenouxynsprocmo niockocmetl
65 ‘ JIByrpaHHbIi yroJ 1
B mom uucne, npakmuyeckux 3anamuii
o 23 Pewenue 3aoay Ha Haxoofcdeuvue 08Y2DAHHbBIX U 1
COOMBEMCMBYIOWUX UM JIUHEUIHBIX Y2108
66 | [Ipu3Hak meprneHIuKYISIPHOCTH JIBYX IJIOCKOCTEH 1
67 | IlpssmoyroyibHBIN NTapaJIeICITUIIE] 1
B mom uucne, npakmuueckux 3anamuii
o 24 Buvinonnenue mooenetl npsamoy2o0ibH020 napaiieienuneod u 1
Kyoa uz kapmona (bymaeu)
68 | KonrponpHas pabota no teme «llepneHauKynspHOCTb MPSMBIX 1

U IJIOCKOCTEIN»

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6

NINININ

N

Tema 3.3
BekTopsl B

Conepxanue yueOHOro Marepuasia

81. llonamue sekmopa 6 npocmpancmese




NPOCTPaHCTBE

69

IlonsTie BexkTOpa B mpocTpaHcTBe. Moaylb BEKTOpa

70

PaBenctBo BekTopoB. KoslmmHeapHble BEKTOPbI

§2 Crooicenue u svluumanue BEKMOPO8. Ymnooicenue 6eKmopa Ha 4ucio

71 | CnoxxeHue U BbIUMTaHHE BEKTOPOB. CyMMa HECKOJIBKUX
BEKTOPOB
72 | YMHOXXEHHE BEeKTOpa Ha YKCI0. Pa3nokeHne BeKTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM
B mom uucne, npakmuueckux 3anamuil
Ne 25 ‘ eticmeus nao eexkmopamu

83. Komnnanapuvie 6ekmopul

73 | Kommnanapaslie BekTopsl. [IpaBuiio mapamienenumena

74 | Pa3nokeHue BeKTOpa 1o TpéM HEKOMILJIAHAPHBIM BEKTOpaM
B mom uucne, npakmuueckux 3anamui
No 26 | Pewenue npocmetiuiux 3a0ay ¢ 6eKmopamu

75 KonTtponpHas padoTa no TeMe «BeKTOpbI B IPOCTPAHCTBEY

IIpakTHKO-OpMEHTHPOBAHHOE CO/IePsKaAHHE

76

’ KoopauHaTsl 1 BEKTOPHI P PEHICHUH MPUKIAIHBIX 33134

Tema 3.4 MeTox
KOOPJAUHAT B
NMPOCTPAHCTBE

Conep:xaHue y4eOHOro Mmarepuasa

81. Koopounamol mouxu u KOOpouHamsl 6eKmopa

77 | IlpssmoyroJibHas cCCTEMa KOOPMHAT B MIPOCTPAHCTBE.
Koopnunatsl Bektopa. [lekapToBbl KOOPIUHATHI B
MIPOCTPAHCTBE

B mom uucne, npakmuueckux 3auamuil
No 27 | Jlekapmoea cucmema KoopOuHam 8 npocmpancmee

78 | CBsi3b MEeXAY KOOpAMHATAMHU BEKTOPOB U KOOPAWHATAMH TOYEK

79 | [Ipocreiimue 3anaun B koopauHaTax. KoopauHaTel cepeinHbl
oTpe3ka. YpaBHeHHe chepsl

80 | nuHa BekTopa 1o ero koopauHatam. Gopmysa pacCcTOsTHUS
MEX]y IBYMsI TOUKaMHU

B mom uucne, npaxmuueckux 3anamuii
No 28 | Jleticmsus ¢ 6exkmopamu, 3a0aHHbIMU KOOPOUHAMAMU.
Ne 29 | Hcnonvzosanue 6ekmopos npu 0oxazameibCmee meopem

OK 1
OK 2
OK3
OK 4
OK 5
OK 6




‘ cmepeomempuu.
82. Cransipnoe npoussedenue 6eKmopos
81 | CransspHOE MPOW3BEICHUE BEKTOPOB. 1
82 | Yron mexay BekTopamu. BeraucieHue yrioB MEKIy IPSIMbIMA 1
Y TUIOCKOCTSIMU
B mom uucne, npaxmuueckux 3anamui
MNe 30 | Cransproe npoussedenue 6ekmopos 6 npumepax u 3a0auax 1
83. Jlsuoicenus
83 | IlonsiTHE O CHMMETPHUH B TPOCTPAHCTBE (LIEHTpAIbHAs, OCeBas, 1
3epkanbHas). [[puMepbl CHMMETPHH B OKPYXKAIOIIIEM MHUPE
84 | Cummerpust B KyOe, mapajuiesyienuiiesie, npu3Me, mupaMuze. 1
[TapannenpHbIN IEpEeHOC W TTPeoOpa3zoBaHue MOA00US
B mom uucne, npaxmuueckux zanamui
Ne 31 | Cummempus men epawjenus u MHO202PAHHUKOS 1
85 | KoHTposasHas padoTa o Teme «MeToJ] KOOpAHHAT B 1
MIPOCTPAHCTBEY
Pa3znes 4. OcHoBbI TPpUroHOMeTpHH. TpUroHomMerpuuyeckue GyHKuuu
Tema 4.1 Conep:xaHue y4eOHOro Marepuaja
Tpuronomerpuy4 86 | Tpuronomerpuueckasi OKpy>KHOCTh. Pajimannas mepa yria 1 OK'1
eckue gopmyasnl | 87 | IToBOPOT TOUKM BOKPYT Hayaja KOOPAUHAT 1 OK2
B mom uucne, npakmuueckux 3anamuii OK 3
Ao 32 Paouannblii Memoo usmeperus yeio8 paujerus i Cs3b C 1 OK 4
2paoycHol Mepoll. OK'5
88 | Onpenenenue cuHyca, KOCHHYCa U TaHT€HCA yriia 1 OK 6
89 | 3Haku TPUTOHOMETPUYECKUX (DYHKIMU: CHHYCA, KOCHHYCA U 1
TaHreHca
90 | 3aBUCHMOCTb MEXJy CHHYCOM, KOCHHYCOM U TAaHTCHCOM 1
OJIHOTO U TOTO K€ yria
91 | TpUroHOMETPHUUECKHE TOXKICCTBA 1
B mom uucne, npakmuyueckux 3auamuii
No 33 | Tpueonomempuueckue mootcoecmasa 1
92 | CuHyc, KOCUHYC U TaHT€HC YIJIOB 0. U —0. 1




93 | Cunyc, KOCHHYC, TAHT'€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB 1 2
94 | CuHyc, KOCHHYC U TAaHT€HC JJBOMHOTO yriia 1 2
95 | CuHyc, KOCHHYC U TAaHTE€HC MOJIOBUHHOTO yIJia 1 2
B mom uucne, npakmuueckux 3anamui
No 34 | Cunyc, kocunyc u maneenc 080UHO20 U NOJIOBUHHO20 Y2ll08 1 2
96 | ®opMyIbl IPUBEACHUS 1 2
B mom uucne, npakmuueckux 3auamui
Ao 35 Boviuucnenue 3naueHus blpadceHus: ¢ HOMoublo hopmyi 1 9
npusedeHUs
97 | CymMa ¥ pa3HOCTh CHHYCOB, KOCHHYCOB 1 2
B mom uucne, npakmuyeckux 3anamuil
A 36 IIpeobpazosanue cymmul u pasHOCmMu mMpuUoHOMempUIeCcKux 1 5
@yHKYUll 8 npouzsedenue u Ha0bopom
98 | KoHTponbpHas paboTa 1mo teme « TpuroHoMeTpudecKue 1 3
hopmyITBI»
Tema 4.2 Copep:xaHnue y4eOHOro MmarepuaJja
Tpuronomerpuu | 99 | VpaBHeHue COS X = a. Pemenue ypaBHeHni Buaa COS X = a. 1 OK 1 9
ecKue APKKOCHHYC YHCIIA. OK2
ypaBHEHHSA 100 | YpaBuenue Sin X = a. Penienue ypaBHeHuit Buaa Sin X = a. 1 OK 3 5
ApKCHUHYC YHCIa. OK 4
101 | Ypasuenue tg X = a. Pemenue ypasaenuii Buza tg X = a. 1 OK 5 5
ApKTaHIeHC Yucia. OK 6
B mom uucne, npakmuueckux 3auamui
No 37 | Pewenue mpucoHomempuyeckux ypasHeHutll 1 2
102 | Pemenne TpUTOHOMETPUYCCKUX YPABHEHUM, CBOIAIIIUXCS K 1 9
KBaJ[PaTHBIM
103 | PenreHue TpUrOHOMETPHYECKUX YPABHEHUH C MMOMOIIIBIO 1 9
pa3JI0KEHUS JICBOM YacTH Ha MHOYKHTEIIH
104 | OnHOpOAHBIE TPUTOHOMETPUUECKHE YPAaBHEHUS 1 2
B mom uucne, npakmuueckux 3anamuii
Ne 38 | Peuwienue mpueconomempuueckux ypasHeHutl 1 2
105 | Pemenue npocTeinx TpUroHOMETPUUYECKUX HEPABEHCTB 1 2




B mom

Hucie, npaKkmu4ecKux 3anamuil

MNe 39 | Vnpowenue mpueonomempuieckux 8bipaxcerull 1 2
Ne 40 | Pewenue mpuconomempuieckux HepaseHcms 1 2
106 | KontponwHas pabora o Teme « T puroHomMmerpudeckue 1 3
ypaBHEHHUSD»
Tema 4.3 Conepxxanue yueOHOro Marepuasa
Tpuronomerpuu | 107 | OGmacTts omnpeeieHUss 1 MHOXKECTBO 3HAYCHUMA 1 OK 1 2
eckre PyHKIUH TPUTOHOMETPUYECKHUX (PYHKITHIA OK 2
108 | YérHOCTh, HEUETHOCTH TPUTOHOMETPHUYECKUX (DYHKIIUH 1 OK 3 2
109 | TlepnoaMYHOCTH TPUTOHOMETPUIECKUX (DYHKIIHIT 1 OK 4 2
B mom uucne, npakmuueckux 3aHAmuil OK'5
Ao 41 Yémnocmo, Heuémuocms, NepuoOUYHOCMb 1 OK 6 5
MPUSOHOMEMPULECKUX hYHKYUU
110 | CpoiicTBa hyHKIIMHU y = COS X 1 e€ rpaduk 1 2
111 | CpoiictBa GyHKIHHU Y = SiN X 1 e€ rpaduk 1 2
112 | CpotictBa (hyHKIni y = tg X u y = ctg X 1 ux rpapuku 1 2
B mom uucne, npakmuueckux 3anamuii
o 42 Ceoticmea u epaghuxu @yHKyutl cunyca, KOCUHyca, mameenca u 1 5
KOMAH2eHCd.
Ne 43 | Tpueonomempuueckue pyHKyuu no108UHHO20 apeyMeHma 1 2
113 | OOpatHble TpUTOHOMETpUYECKHE PYHKINUU 1 2
B mom uucne, npaxmuueckux 3anamuil
o 44 Obpamuvle mpuconomempuiecKue QYHKYuu u ux ceoticmsa, 1 5
epaghuxu
114 | KontponbHas padoTa no teMe « TpuroHomerpuyeckue 1 3
GyHKI
IIpaKkTHKO-OPHEHTHPOBAHHOE CO/IePKAHNE
115 | Onucanue Npou3BOACTBEHHBIX IPOLECCOB C HOMOIIBIO 1 3
GyHKIMI 1 UX TpaduKOB
Paznea S. IlpousBoanasi u nepsoodopazHasi GyHKuumn
Tema 5.1 Coaepikanue y4eOHOro MaTepuajia
Mpoussoanasiu | 116 | Ipoussoauas. [penen GpyHKumu 1 OK 1 2




eé 117 | HenpepbIBHOCTH (YHKIIUU 1 OK 2 2
reomerpuyeckn | 118 | Ompenenenue npousBogHONH. POPMYIBI IPOU3BOIHBIX 1 OK3 5
W CMBIC] AIIEMEHTAPHBIX QYHKIUH OK 4
119 | Tlpou3sBoaHast CTENICHHON QYHKIUH 1 OK'5 2
120 | IIpaBuna quddepennupoBanus. JuddepeHnupoBanmue CyMMBl, 1 OK 6 2
MIPOU3BEJICHNUSI, YACTHOTO
121 | Ilpowu3BoHas CIOKHON (YHKITHH 1 2
122 | Ilpou3BoHas MOKa3aTeIbHON U JorapuMUIecKoi QyHKIUN 1 2
123 | IIpou3BoiHBIE TPUTOHOMETPUIECKUX (DYHKIIMI 1 2
124 | IIpon3BoiHBIE HEKOTOPBIX AIEMEHTAPHBIX (PYHKIHIA 1 2
B mom uucne, npakmuueckux 3anamui
Ao 45 IIpoussoomsie qbylmb;uvd: NOKA3ameNbHOl, 102apUuhMuiecKoll, 1 2
MPULOHOMEMPUYECKOL
No 46 | Tlpouseoouas cnooicHoll pyHxkyuu 1 2
125 | I'eoMeTpUYIECKHIT CMBICI TTPOU3BOTHON. YTIOBOU 1 2
K03 dumeHT npsaMoit
B mom uucne, npakmuueckux zanamuii
Ne 47 | IIpou3sooHas: mexanudueckuil u 2eoMempuyecKuti CMulcil 1 9
npoOU3800HOU.
126 | YpaBHeHue kacaTenbHOM K rpaduky GyHKUINN 1 2
127 | KontponsHas padota no teme «lIpousBoanas u ee 1 3
F€OMETPUYECKUI CMBICID)
Tema 5.2 Coaep:xaHue y4eOHOro MaTepuaja
IIpumenenne 128 | Bo3pactanue u yobiBaHue GyHKIIUN 1 OK 1 2
NPOU3BOAHOM K 129 | Okcrpemymbl PyHKIIMKU. MOHOTOHHOCTD (DYHKITUH. 1 OK 2 9
HCCJICJOBAHMIO Heob6xomuMble 1 JOCTaTOYHBIEC YCIOBUS IKCTPEMyMa OK 3
byHkunn 130 | IlpumeHeHue MPOU3BOAHOM K IOCTPOCHUIO IpaKOB OK 4
¢byskun. Cxema uccineaoBanus QyHKIIUU, METO] TIOCTPOECHHS 1 OK'5 2
rpaduka 4ETHOM (HEYETHON) PYHKIMK OK 6
131 | HauOousbliee u HauMeHbIIee 3HaAUYCHUE PYHKIUU 1 2
B mom uucne, npakmuueckux 3anamui
Ne 48 | Ilpumernenue npouszeo0HOU 0I5t HAXOHCOCHUS HAUDOIbULE2O U 1 5

HaumeHnbuieco 3Ha1eHuA (‘byHKLlMM
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HpOPI?;BO[[HaSI BTOPOTO MOPsJAKa, BBIITYKJIOCTb U TOUKH
neperuda

133 | [Toctpoenue rpadukoB GpyHKIUNA. ATTOPUTM HAXOKIACHUS
HauOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHUH (PYHKIIUU HA OTPE3KE
Y Ha MHTEPBAJIC; PABUIIO HAXO0XKICHUS HANOOJIBIIETO U
HAMMEHBIIIET0 3HAYCHU N
B mom uucne, npakmuueckux 3auamui
No 49 | Ilpumenenue npouszeo0HOU OISl UCCIE008AHUS DYHKYUU
Ne 50 | Ilpumenenue npoussoomnoll 05t HOCMPOEHUs. 2PAPUKO8
Gynryuti
134 | KonrponsHas padora o Teme «lIpuMeHeHre mpou3BOIHON K

HCCTIEAOBAHUIO (PYHKIIHIN

Tema 5.3
HuTerpan

Copep:xaHue y4e0OHOro MmaTepuaja

135 | IlepBooOpa3Has
136 | IIpaBuia HaxXOXJIeHUS TIEPBOOOPA3HBIX (TA0IHIIA
1epBOOOPa3HBIX)
137 | IlpaBuia HaXOKJIEHUS TIEPBOOOPA3HBIX (TA0IHIIA
TIePBOOOPA3HBIX)
B mom yucne, npakmuueckux 3anamuii
Ne 51 | Pewenue 3a0au u npumepos Ha HaxodcoeHue nepeooopastbix,
UCnoIbL3ys mabauyy nepeoooPasHbIxX
138 | KpuBonuneitnas Tpaneuus. @opmysa BEIYUCICHUS IIOAAN
KpUBOJMHEUHON Tpaneuu. urerpan
139 | Beruucnenue unrerpanoB (popmyna Herotona-JIeionuia).
Brruncnenue miomasneil Gpuryp ¢ moMoIbo HHTErpaioB
140 | [IpuMeHeHHE MPOU3BOIHOM M MHTETPaJIa K PEIICHUIO
MPAKTUYECKUX 3a7a4
B mom uucne, npakmuyueckux 3auamuii
Ne 52 | Ilpumenenue unmezpana K bl4UCIeHUIO QUIUYECKUX BeIUYUH U
niaowaoeti
141 | KontposasHas padora no teme «MHTerpam»

IIpakTHKO-OPHEHTHPOBAHHOE CO/IEPKAHME

142 | Ipumenenue nepsoobpasHoil QYHKIHMH B 3a1a4ax, Ha

OK 1
OK2
OK3
OK 4
OK 5
OK 6




| BEIHCITEHHE 06BEMA JTeTaeit

Pa3nen 6. MHOrorpaHHMKM M TeJia BpalleHUsl

Tema 6.1 Coaepikanue yueOHOro MaTepuajia
Mmuororpannuk | 8/. [lousmue mnocoepannuxa. llpusma
" 143 | MonsTue MHOrOrpaHHHKA 1 2
B mom uucne, npakmuueckux 3anamui
Ne 53 | Paznuunvle 6u0bl MHO202PAHHUKOG U UX U300DAHNCEHUSL. 1 2
No 54 | Vouseumenvuvie ¢pueypul: npasuibrvlie MHO2O2PAHHUKU 1 2
144 | Tlpusma. [1nomiaap NOBEpXHOCTU IPU3MBI 1 2
B mom uucne, npakmuueckux 3anamui
Ne 55 ‘ IInowaowv nosepxnocmu npuzmoi 1 2
82.Iupamuoa
145 | Tlupamupa. [1nomaas MOBEPXHOCTH MUPAMHU/IBI 1 2
146 | [IpaBuibpHAS MUpaMUaa 1 2
147 | Yceuennas nupamuia 1 2
B mom uucne, npakmuueckux 3anamuii
Ne 56 | Ilnowaow nosepxnocmu nupamuovl 1 2
Noe 57 | «Cexpemwvt nupamuoy 1 2
83. IlpasunvHble MHO202DAHHUKU
148 | CummMmeTpusi B IPOCTPAHCTBE 1 2
149 | [lonsTHe MPaBUILHOTO MHOTOTPAHHUKA. DJIEMEHTHI 1 9
CUMMETPUHU MPABIWIbHBIX MHOTOTPAHHHUKOB
B mom uucne, npakmuueckux 3anamuii
Noe 58 | Cummempus men epawjenus u MHO202PAHHUKOS. 1 2
150 | Pemenue 3anau no treme «IIpaBusibHble MHOTOTPAHHUKI 1 2
B mom uucne, npakmuyueckux 3auamuii
Ne 59 | Ceuenus, pazeepmku MHO20ZPAHHUKOS. 1 2
151 | KosnrposbpHas paboTa o TeMe « MHOTrOTpaHHUKHY 1 3
Tema 6.2 Conepxanue y4eOHOro Marepuasia
Huaunnp, konyc | 8/. Lununop OK 1
H 1map 152 | Hunuuap (ocHOBaHUE, BBICOTA, OOKOBasi IOBEPXHOCTH, 1 OK 2 5
oOpasytoas, pa3BepTKa IUIHH]PA) OK 3




153 | [lnomaas MoBEpXHOCTH MIMHAPA OK 4 2
154 | Pemienue 3a/1a4 Ha BBIYMCIICHUE IIJIOIIAIU TOBEPXHOCTU OK 5 9
HUAJTMHpA OK 6
B mom uucne, npakmuueckux 3anamui
No 60 ‘ Lununopel u yununopuyeckue no8epxXHOCmu 2
82. Konyc
155 | Konyc (ocHoBanue, BbicOTa, O0KOBasi IOBEPXHOCTb, 5
o0pasylomasi, pa3BepTKa KOHYyCa)
156 | Ceuenus koHyca mIockocThi0. [locTpoeHne ceueHnit KoHyca 2
B mom uucne, npakmuueckux 3anamui
Ne 61 | Ilocmpoenue ceuenuii konyca 2
157 | Ilnomaae NOBEpXHOCTH KOHYca. Beruncnenue miomaau 2
OOKOBOH U MOJHON MOBEPXHOCTH
B mom uucne, npaxmuueckux zanamuii
No 62 | Bviuucnenue niowaou O0K080U U NOJHOU NOBEPXHOCIU KOHYCA 2
158 | Yceu€HHBI KOHYC 2
83. Cehepa
159 | Cdepa u map, nx cedeHusi. YpaBHeHue chepsl 2
160 | B3zaumHoe pacnosioskeHue cdepbl U MI0CKOCTH 2
B mom yucne, npakmuueckux 3anamuii
Ne 63 | Bzaumnoe pacnonosicenue cghepul u niockocmu 2
161 | KacarenpHas muiockocTs K cepe. [lnomans chepor 2
162 | Pemenue 3a7a4 Ha BBIYMCIICHHUE TUIONIA M c(hephl U mIapa 2
B mom uucne, npakmuueckux 3anamuii
o 64 Buviuucnenue niowaou nogepxHocmu yuiuHopa, Koryca, cgepol 9
u wapa
No 65 | Buiuucnenue nnowadeu ghucyp ¢ nomowbo unmezpaios 2
163 | KonrtpouspHas padoTa o teme «{unuuap, KoHyC u map» 3
Tema 6.3 Conepxanue y4eOHOro Marepuasia
O0bémMbI TeN 81. O6vém npsimoy2onbHo20 napaiieienunedd
164 | ITonarue o6béma. OOBEM NPAMOYTOJILHOTO NapaljieNenunesna, 5
Ky0a
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Pemrenue 3aga4u Ha BeIYMCIICHUE 00bEMA IPSIMOYT OJILHOTO

1 2
napajiesienunena u Kyoa
82. O6vém npsimoti npusmvl U YuiuHOpa
166 ‘ O6BEM NpsAMOI TPU3MBI, LWIMH]IpA 1 2
B mom uucne, npakmuueckux 3anamui
No 66 ‘ 06vém Kyda, napannienenuneod, NPUMol, YUIUHOPA 1 2
83. O6véM HaKIOHHOU NPUMBL, NUPAMUOLL U KOHYCA
167 | Beruucienne oOBEMOB TEJ C MOMOIIBIO OTIPEICIICHHOTO 1 2
WHTETpaia
168 | OOBEM HAKIIOHHOW MTPHU3MBI, TUPAMUIBI 1 2
169 | O6Bém KoHyCa 1 2
170 | Pemrenue 3aa4 Ha BBIYMCICHUE 00BEMA TIPU3MBI, TUPAMHUJIBI 1 1 9
KOHYCa
B mom uucne, npakmuueckux 3anamui
No 67 ‘ O6vém npusmol, NUPAMUObL U KOHYCA 1 2
84. O6wém wapa u niowads chepwvi
171 | O6Bém mapa 1 2
172 | O6BEM mIapoOBOTO CErMEHTA, IIAPOBOTO CJIOS U IIIAPOBOTO 1 9
CeKTOpa
173 | I[Imomanp ceprl. Pemenue 3a1a4 Ha HaAX0KICHUE TIIOIA TN 1 9
ctepsl, 00bEMa 11apa u chepsl
B mom uucne, npakmuueckux 3anamui
No 68 | Obwém cehepol u wapa 1 2
174 | KontponbHas padoTa o teMe «O0bEMBI TEI» 1 3
Pa3znes 7. DiieMeHTHI TEOPUU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH
Tema 7.1 Conepxanue yueOHOro Marepuasia
KomOunaropuxk | 175 | IlpaBuio npousBeneHus 1 OK'1 1
a 176 | IlepecTtaHOBKHU 1 OK 2 1
177 | Pasmewienus 1 OK 3 1
178 | Coueranus u ux cBoiicTBa. buHom HeroToHa, OMHOMUAILHEBIC 1 OK 4 9
KO3 PUIIHEHTHI OK 5
B mom uucne, npakmuueckux zanamuii OK 6




Ne 69 | Ilpasuna kombunamopuxu. Pewenue kombunamopmnvix 3a0au 1
179 | KontponsHas padora o Teme «KomOuHaTopuka 1
Tema 7.2 Coaepikanue yueOHOro MaTepuajia
DJIeMeHTbI 180 | CoObrtus. KomOunanmu coobiTrii. [IpoTrBomnonoxuoe 1
Teopuu coObITHE
BepOSITHOCTEM 181 | BepositHOCTh cOOBITHS. CII0)KCHHE BEPOSTHOCTEH. 1 OK 1
HesaBucumbie coObITHSA OK2
182 | YmuoxeHue BepositTHocTed. CTaTuCTHYECKast BEPOSTHOCTh 1 OK3
B mom uucne, npakmuyeckux 3anamuii OK 4
Ne 70 | Cnoorcenue u ymmooicenue eposimmiocmet 1 OK 5
183 | KonTtpoJsibHas paboTa 1mo TeMe «JIeMEHThI TeOpUn 1 OK 6
BEPOSATHOCTEI»
B mom uucne, npakmuueckux 3anamuii
No 71 | PeweHue KomMOUHAmMOpHbIX 3a0a4 1
No 72 | Pewenue 3a0au Ha nepebop 6apuanmos 1
Tema 7.3 Copep:xanue y4eOHOIro MmaTepuaja
CraTucruka 184 | CnydaiiHbie BeJTMYUHBI 1 OK 1
185 | llentpansHbie TeHACHIMHA. Mephl pazdpoca 1 OK2
186 | LlenTpanbHble TeHAEHIMU. Mepsl pa3opoca OK 3
OK 4
1 OK 5
OK 6
IIpoMe:xxyTOoUHAasi aTTeCTAIUSA 6
Bcero | 258 yacos




3. YCJIOBUSA PEAJIU3ALINUA ITPOT'PAMMBbI
OBHIEOEPA3OBATEHBHOfI YUYEBHOM JUCHHAITIIMHBI
OV.12 «\MATEMATUKA)»

3.1. Peanu3amusi mporpaMMbl JAUCHUILUIMHBI TpeOyeT HAJUYHS Y4eOHOrO
ka0uHera «MaTeMaTuKa.
1. Obopyoosanue kabunema

1.1 [Tocagounbie MecTa IO KOJIMUECTBY OOyYAIOIIUXCS,
1.2 PabGouee Mmecto mpenogaBaTens;

1.3 JleMoHCcTpamoHHbIe TTOCOOUS M MOJICIIH;

1.4 VYyeOHas mocka.

2. VuebHo-memoouueckas rumepamypa
2.1 CrnoBapu;

2.2 CnpaBOYHHKHY;

2.3 KOHCIIEKTBI JEKIINi;

2.4 Meronnueckue ykazaHus U PEKOMEHIAINH;

2.5 V4eOHO-MeTOAUUECKHE TTOCOONS;

2.6 VYyeOnble mocoOust isi BHEAYTUTOPHON CaMOCTOSATEIbHON paboThI.

3.  Yuebno-nacnsonvie nocobus
3.1 IInakatsl;
3.2 Mogenu;
3.3 CreHppbl;
3.4 [TaMsTKH-aITOPUTMBI,
3.5 I'paduku;
3.6 DopMyITHI;
3.7 TaOnuupwl;
3.8 HNHTepakTUBHBIC WILTIOCTPALIMH.

4, Texnuueckue cpedcmea 0OyueHUs (UHPOPMAYUOHHO-KOHMPOIUPYIOUjUe)
5. Cpeocmea uH@opMayuoHHbIX MEXHOL02UL

5.1 KoMmbroTep ¢ TUIeH3MOHHBIM IPOrPAaMMHBIM 00ECTICUCHHUEM;
5.2 MynpTUMEIUUHBIN TPOEKTOP;

5.3 HNuTepakTBHAs JOCKa;

5.4 [IpuknagHble MPOrpaMMHBIE CPECTBA.

3.2. UudopmanuonHoe odecrieyeHne peaju3anuu NporpaMmmMbl
3.2.1. OcHOBHBIE EYATHBIE U3TaAHUS
OcHosHast:
1. AnumoB II.A. u np. «Anrebpa U Havana aHanuza», ydeOnuk mnga 10-11 k.
ob1reobpazoBatenbHbIX yupexaeHui. M3a. -M: IIpocsemenue, 2017 T.



2.bammakos M.U. «Martematuka», y4eOHUK ISl yUpPEXKIACHUNW HAvadbHOTO H
cpeaHero mnpodeccuoHanbHOro oOpa3zoBaHusi. — M.: W3gartensckuil LEHTP
«Axagemusi», 2016r. — 256¢.

3.bammakoB M.U. «Anrebpa u Havana aHanu3a» (0a30BbI ypOBEHB), y4EOHUK
s 10 k1. o6meoOpaszoBaTenbHbIX yupexaenuil. Uza. «/Ipoday», 2016 r.

4 bammvakoB M.U. «MaremaTtuka», yueOHuk ais 11 k. (0a30BbIil ypoBeHb). M:
3. «Axagemus», 2013 T.

5.boromonor H.B., Camoiinenko I1.1. «Matematukay, M: [Ipoda, 2016 T.
6.AxoBnes I'.H. «Anrebpa u Hauana aHanuzay, yactb 1. M: Hayka, 1999 r.

3.2.2. lonoJIHUTEJIbHbIE€ UCTOYHUKH :

1.  Bcepoccuiickue untepHet-onumnuasl. - URL: https://online-olympiad.ru /
(mara obpamenus: 12.07.2021). - TekcT: 31€KTPOHHBIN.

2. Enunas komiekuuss 1udpoBbIX o0pa3oBaTelbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara o6pamenus: 08.07.2021). - Tekcr:
3JIEKTPOHHBIM.

3. Huadopmammonnas cucrema «EmuHOEe OKHO JocTyma K 00pa3oBaTelbHBIM

pecypcam». - URL: http://window.edu.ru / (mata o6pamenus: 02.07.2021). -
TeKCT: PIEKTPOHHBIM.

4, Hayunast anekrponnas 6uoimorexka (HOB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2021). - TekcT: 31eKTPOHHBIN.

5. OTtkpeiThiii KOUTEK. Matematuka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2021). - TekcT: 2eKTPOHHBIH.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenust: 12.07.2021). - TekcT: 3MeKTPOHHBIH.

1. CrnpaBoYHUK o MaTeMaTUuKe IS [IKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oopamenus: 12.07.2021). -
TeKcT: 3JIEKTPOHHBIN.

8. Cpennsis MmaTemMaTHueckas mHTepHeT mkoia. - URL: http://www.bymath.net
/ (nata oopamenus: 12.07.2021). - TekcT: 3JeKTPOHHBIH.

Q. Oenepanbubiii  mopran  «Poccmiickoe  obpazoBanme». -  URL:
http://www.edu.ru / (nata oopamenus: 02.07.2021). - TekcT: 3IEKTPOHHBIH.

10. ®enpepanbHBI HEHTP HHPOPMAITMOHHO-00PA30BATENBHBIX pecypcoB. - URL:
http://fcior.edu.ru / (nara obpamenus: 01.07.2021). - TekcT: 37€KTPOHHBIH.
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4. KOHTPOJIb U OINIEHKA PE3YJIbTATOB OCBOEHUA

JTUCLMILIAHBI

PesyabTaThl 00yyeHHs

Kpurtepnu oneHku

MeToabl OLIEHKH

Ymenus:

BBITIOJIHATE TOXKICCTBCHHBIC
peoOpa3oBaHMs
TPUTOHOMETPHYCCKHUX,
JorapuMUIECKUX,
MOKAa3aTeIbHBIX, CTEIIEHHBIX
Y UPPaIMOHATTEHBIX
BBIPAKCHUIN

JleMoHCTpanys BiaaeHus
croco0aMu TOXKAECTBEHHBIX
npeoOpa3oBaHMUM pa3IMYHBIX
BHUJIOB BBIPaKEHUI
Bnanenue meronamu
OIPEIEIEHUS U CBOMCTB
JIEHCTBUTEIILHBIX YHCET,
CTEINEHU C PAIlMOHATLHBIM
nokasaTeJsiem, Jjorapupma;

YCTHBIM U TUCHMEHHBIN
OTIPOCHI.

[IpakTrueckue, KOHTPOIbHBIC
paboThl (METOIBI:
HaOJII0ICHUS], IPOBEPKH,
aHan3a)

CamocTrosiTenbHble pabOTHI TIO
BBIIIOJTHEHUIO 3aJaHuH

Crpourts rpaduku u

Tloka3 oBnageHus

KomnexTuBHbIe 1

HCCIIEI0BATh MOCTPOCHHUEM TPaPUKOB U WHIUBUIyaJIbHBIE OTIPOCHI

TPUTOHOMETPUYECKHUE, byHKIUH [IpakTrueckue, KOHTPOIHHBIC

JorapugmMuueckue, paboThl (METOIBI:

MOKa3aTeNlbHbIe, CTEIICHHBIC HaOJIOICHM S, TIPOBEPKH,

GyHKIWH; aHaJIN3a)

UccnenoBate snemenTtapubie | OBrIageHue criocodaMu VY CTHEIN ¥ MUCBMEHHBIN

byHKIIAN C MMOMOIILIO | MCCIIENOBAHHUSA C IIOMOIIBIO OTIPOCHI

MIPOU3BOTHOM; MIPOU3BOTHOM IIpakTrueckue, KOHTPOJIbHBIE
paboTHI (METOIBI:
HaOJIIOICHMS, TIPOBEPKH,
aHajam3a)

Pemrate JleMOHCTpanus BbIMOJIHEHUS VY CTHEIN U MUCbMEHHBIH

TPUTOHOMETPUYECKHUE, 3aJIaHUM 110 PEIICHUIO Pa3HOTO | OMPOCHIL.

norapudMudeckue, BHJIa YPABHCHUIA. [TpakTrueckue, KOHTPOIBHBIC

MOKa3aTelbHbIe, CTEIECHHBIE paboThI (METOIBI:

i HWppaIMOHAILHbIE HaOJIIOICHHMS, TIPOBEPKH,

YpaBHEHUS; aHajam3a)

Hcnonb3oBaTh KOOPAMHATHI OBazeHue MeETOIaMH VY CTHBIA U MUCbMEHHBIH

Y BEKTOPHI IIPH PEIICHUN pelieHuss MaTeMaTUYeCKUX U OTIPOCHI

MaTCMAaTHYCCKHUX U
IPUKIAAHBIX 3a1a4

IMPUKIAAHBIX 3a1a4 C
HCIIOJIb30BAHUEM KOOPpJAUHAT U
BCKTOPOB

[IpakTuveckue, KOHTPOJIbHBIC
paboThI (METOJIBI:
HaOJIFO/ICHUS, IPOBEPKH,
aHajam3a)

CamocTrosiTensHble paboThHI IO
BBITIOJIHCHHIO 3aJIaHHH

Pemiats MPAKTHUYCCKUEC 3a1a9nU
C IPUMCHCHUCM
BEPOATHOCTHBIX MCTOJI0B

OBnazeHue crnocodaMu
pellIeHrs MPaKTUIECKHUX 3a71a4
C IPUMEHEHUEM METOJI0B
BEPOSITHOCTH

VYCTHBIN U TMCBMEHHBIN
OIIPOCHI

[IpakTrueckue, KOHTPOJIbHBIE
paboThI (METOBI:
HAOIIOICH S, TIPOBEPKH,
aHaimn3a)

CamocTrosiTensHble paboTHI TIO
BBITIOJTHEHUIO 33/IaHUN

OK 01. Berbupats ciocoOsbl
peleHus 3a1a4
npodeccruoHaIbHON
NeATEIbHOCTH,

OB.TIa)IeHI/IC crocobamu
PCIICHUA HpO(bCCCI/IOHaJ'IBHO
HaITpaBJICHHBIX 3a1a4

[TpakTuyeckue, KOHTPOJIbHbIE
paboThI (METOIBI:
HaOJIr0/1eHMs, TPOBEPKH,
aHaIn3a)




MPHUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTAM

CamocrosiTenbHble paboThI 110
BBINOJIHEHHIO 3aJjaHUI

OK 02. [TnanupoBats u
peann30BbIBATh COOCTBEHHOE
npodeccnoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE.

JleMoHCTpanus MOJy4EHHBIX
yMEHUH paboThI C
MaTeMaTUYECKOM JIUTEPATYPOU

IIpoBepka pe3ynbTaToB
CaMOCTOSATENIBHOW PabOTHI
(MeTopI: HAOMIOIEHNUS,
IIPOBEPKU, aHAJIN3A)

OK 03 — OK 04
Ocy1ecTBIATh MOUCK,
aHAJIN3 W UHTEPIIPETAIHIO
nH(pOopMaIUK, HEOOXOAMMON
JUTSL BBITIOJTHEHUS 33724
npodeccuoHaIbHOM
JEeSITEITbHOCTH

JleMoHCTpanys yMEeHUN
IPUMEHSITh YCBOEHHBIH
TEOPETUYECKUI MaTEpHUAIl Ha
IIPAKTHKE

YCTHBIN ¥ THCEMEHHBIN
OTIPOCHI

[IpakTrueckue, KOHTPOIbHBIC
paboTsl

CamocTrosiTenbHble pabOTHI IO
BBIIIOJTHEHUIO 3aJaHUM
(MeTobI: HAOIOIEHNS,
IIPOBEPKHU, aHAJIN32)

OK 05. Mcnonb3oBaTh
MH(pOpPMAITMOHHBIE
TEXHOJIOTHH B
npodhecCuoHaTBHOM
JESITEITLHOCTH

Brnanenue KOMIbIOTEPHBIMU
TEXHOJIOTHUSIMU TIPH
COCTaBJICHUU M 3aIlHTE
MpE3EHTAIMN Ha
MaTEeMaTHYECKHE TEMBI

KoHTposbHBIE
CaMOCTOSITENIbHbBIE paOOTHI

OK 06. PaGoTaTh B
KOJIJICKTUBE U KOMaH/E,

3¢ deKTUBHO
B3alMO/ICHCTBOBATH C
KOJUJIETaMH, PyKOBOJICTBOM,
KIUEHTaMH

OBiazeHue MeToaMU U
crocobamu OECKOH(IIUNKTHOTO
OOIIIEHMIA B YCIIOBUSX
KOJUIEKTUBHOM I€ATEILHOCTH
JlemoHcTparnus yMeHuit OpaTh
OTBETCTBEHHOCTH Ha ce0s 1
OTBEYATh 32 PE3yJbTaT
IEeITEIbHOCTH

[enoBsie Urpsl
KonnekTuBHBIE B
WH/IMBUyATbHBIE TIPOCKTHI
CamocTrosiTensHble paboTHI IO
BBIIIOJIHEHHUIO 3aJaHUI
(MeTobI: HAOIIOICHHS],
MIPOBEPKH, aHAITN3A)
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