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1 NOACHUTENbHAA 3ATNNCKA

Mporpamma obuwieobpasoBaTtenbHon yyebHon aucumnnuHa «MaTematuka» npeg-
Ha3HayeHa Ana U3yvyeHust MaTeMaTukn B NpodeccroHanbHbiX 0bpasoBaTeribHbIX OpraHu-
3aumax ClO, peanusyrowmx obpasoBaTenbHy0 nporpaMmmy cpegHero obuwero obpasoBa-
HUSA B nNpeaeniax 0OCBOEHUS1 OCHOBHOM NnpodyeccrnoHanbHom obpasoBaTesibHON NporpaMmmbl
CIO (OroIr1 Cro) Ha 6a3e ocHoBHOro obuero obpasoBaHna No crneunanbHoOcTH 15.02.12
«MoHTax, TexHudeckoe OBCnyXvMBaHME U PEMOHT MpoMbilwrieHHoro obopyaoBaHusa (Mo oTpac-
nsam)»

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun ®I'OC cpegHero obuiero obpa-
30BaHUs, NPeabsBhsSEMbIX K CTPYKTYpe, COaepXaHUo U pe3ynbTataM OCBOEHUSA y4ebHOM
ancumnnuiel «MaTtemaTtmka», B COOTBETCTBUM ¢ PekomeHgaumsaMm no opraHu3awumm nony-
YyeHus cpegHero obuwiero obpasoBaHus B npegenax OCcBoeHusi obpasoBaTesbHbIX Mpo-
rpamMmm cpegHero npodeccnoHanbHOro obpasoBaHmsa Ha 6a3e OoCHOBHOro obuiero obpaso-
BaHMs C yyeToMm TpeboBaHun hedepanbHbIX rocyaapCTBEHHbIX 0Opa3oBaTenbHbIX CTaH-
AapTOB M NOSiyYaemon cneumanbHOCTM cpedHero npodgeccuoHanbHoro obpasoBaHus
(ncbmo [lenapTameHTa rocygapCTBEHHOM MONMUTUKU B cdepe NoAroToBKM paboymx kaa-
poB 1 OMNO MuHobpHaykn Poccumn ot 17.03.2015 Ne 06-259), ¢ ydyeTtom lMpmnmepHon oc-
HOBHOM obBpa3oBaTesfibHOW NporpamMmbl cpegHero obuiero obpasoBaHusi, 04obpeHHON pe-
LueHnem denepanbHoro y4ebHo-meTogmMyeckoro oobeanHeHus no oduiemy obpasoBaHuto
(npotokon oT 28 utoHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemMaTuka» HanpaBneHo Ha OOCTUXKEHUE CreayoLmX
ueneu:

» obecneyeHne choOpMUPOBAHHOCTM NPEACTABIEHNI O COUMarnbHbIX, KyNbTYPHbIX U
NCTOPUYECKNX DaKTOpPax CTAHOBMEHNA MaTEMATUKY;

» obecneyveHrne choOpMMPOBAHHOCTM JTOrMYECKOro, anropuTMUYECKOro N maTemaTu-
4YECKOro MblLLUMEHNS;

» obecneyeHne chopMMPOBAHHOCTUN YMEHUIN MPUMEHSATb MOJSTYYEHHbIE 3HAHUS Npu
peLLueHnn pasnmnyHbIX 3a4ay;

» obecnevyeHne chopMUPOBAHHOCTU NPeACTaBNEHNA O MaTteMaTmke Kak 4actn o6-
LLIeYenioBe4eCKOM KynbTypbl, YHMBEPCANbHOM A3blKe HayKW, NO3BOMSIOLLEM OMUCbIBaTb U
n3y4aTb pearbHble MPOLECChl N ABMEHMS.

B nporpammy BKNOYEHO copepxaHue, HanpaBfieHHoe Ha (hOpMUPOBaHUE Yy CTy-
JEHTOB KOMMNEeTEeHUUIN, Heobxoammblix ans kadectseHHoro ocsoenmsa OMNOIN CIO Ha 6a3e

OCHOBHOro obuiero obpasoBaHust C NonyyYyeHMeM cpegHero obuwero obpasoBaHus; Npo-
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rpaMmmbl NOArOTOBKKU crieumnanucToB cpeaHero 3seHa (MMNCC3).

2 OBLUAA XAPAKTEPUCTUKA YYEBHOW OUCLMNNNHBLI «t MATEMATUKA»

MaTtematunka asnsetca dyHOaMeHTanbHon oblieobpasoBaTenbHOW OUCLMUNIIMHON
CO CMOXMBLUMMCH YCTOMYMBBIM COAep)XaHMeM M obwumu TpeboBaHMAMM K NOLTOTOBKE
obyvatowmxcs. B npodeccrmoHanbHbix obpasoBaTesnbHbIX OpraHn3auusax, peanmsytoLmx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUS
Ororn CMNnoO Ha 6ase ocHoBHOro obuiero obpasoBaHus, N3ydeHUne MaTtemaTuku nmeet
CBOV OCODEHHOCTM B 3aBUCMMOCTU OT npodusis npodreccruoHansHoro obpasoBanus. MNpu
ocBoeHun cneunanbHocten CIMO TexHuveckoro npodunsa npodeccnoHanbHoro obpaso-
BaHWA MaTtemaTuka msyydaetca bonee yrnybrneHHo, Kak npodunbHaa yyebHas ancumnnum-
Ha, yuuTbiBatoLwas cneumdmrky ocsamBaemon cneynansHocTn. Obwme uenm nlydeHna ma-
TeEMaTuKN TPagULMOHHO peannayrTcs B YeTbipeX HanpaBneHnsax:

1) oOwee npeacrasneHne ob naeax u MmeTogax MatemaTuku,

2) UHTEeNnekKTyanbHOE pa3BUTHE;

3) oBnageHne Heob6Xxo0ANMbIMN KOHKPETHBIMU 3HAHUSMW U YMEHUSMU;

4) BocnuTaTenbHOEe BO3OENCTBUE.

Mpodmnusaumnsa uenem maremaTndeckoro obpasoBaHus OTpaxkaeTcss Ha Bblbope
NPUOPUTETOB B OpraHmsaumm y4yebHomn geaTenbHOCTU obydarowmxcs. [0na TexHu4eckoro
npoduns npogeccnoHansHoro obpasoBaHusa BbIOOP LENen cMmellaeTcs B nparmartunye-
CKOM HarnpasrieHnn, npeaycmaTpmBatoLLEM YCUIIEHNE U pacCLLUMPEHME NPUKITAAHOro Xapak-
Tepa W3ydeHuss MaTemMaTuku, NPENMYLLECTBEHHOW OpMEHTauMM Ha anropuTMuUYecKui
CTWIb NO3HABaTENbHON OEeATENBHOCTU.

M3y4yeHne matematukm kak npodunbHon obuieobpasoBatenibHon yyebHon ancum-
NAWHbBI, y4YuTbiBalOWEn cneunduky ocsamBaeMon cTyaeHTamu cneuymnansHoctn Cl10,
obecne4ynBaeTcs:

* BblOOPOM pPasnNNYHbIX NOAXOAOB K BBEAEHMNIO OCHOBHbIX MOHATUN;

* dopMMpoBaHNEM CUCTEMBI Y4EBHLIX 3adaHnmn, obecnednBaromnx apdekTnBHoe
OCyLLIeCTBIEeHME BblIOpaHHbIX LieNeBbIX YCTAaHOBOK;

+ oboralieHnem cnekTpa cTunen y4ebHom geaTenbHOCTU 3a CYeT CornacoBaHus C
BEAYLUNMMN OEeATENbHOCTHBIMU XapakTepucTmkamm BblopaHHOM cneumanbHOCTy.

MpodunbHasa cocTaBngaoLwlas oTpaxaeTcs B TpeboBaHMsIX K NOAroToBke oby4ato-
LLIMXCA B YaCTK:

* obuwen cnMcTteMbl 3HAHUW: coaepKaTernbHble NPUMeEpPbl UCMONb30BaHUS MaTtema-
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TUYECKUX NOEN U METOAO0B B NPOMECCUOHaNbLHON AeATEeNbHOCTY;

* YMEHMWI: pasnuyne B ypoBHE TPebOBaHWUI K CIIOXHOCTU NPUMEHSAEMbIX anropuT-
MOB;

* MPaKTUYECKOro MCMONb30BaHUA NPUOBPETEHHBbIX 3HAHWA U YMEHWUW: UHOANBUAY-
anbHOro y4ebHoro onbiTa B NOCTPOEHUN MaTeMaTUYECKUX Moeren, BbIMOMTHEHMN Ucchne-
A0BaTesIbCKUX MPOEKTOB.

Takum obpasom, peanusaumst cogepxaHnsa y4ebHoONn OMCUMNIANHBI OPUEHTUPYET Ha
NPUOPUTETHYIO POSb MpoLecCyarnbHbIX XapaKTepucTuK ydyebHon paboTbl, 3aBUCALLNX OT
npocunga npodeccuoHansHoro obpasoBaHus, MOMyYeHUs OnbiTa UCMONb30BaHUS MaTe-
MaTUKN B cofepXaTerbHbIX U NPOdEeCCUOHANbHO 3HAYMMbIX CUTYaUMSX NO CPaABHEHUIO C
dhopmMasibHO-ypOBHEBLIMU Pe3YySibTaTUBHBLIMU XapakTepucTukamm obyyeHmns.

CopepxaHue yvyebHon ancuMnnHbl pa3paboTaHo B COOTBETCTBUM C OCHOBHbLIMMU
copgepxatenbHbIMU NMHUAMU 0By4eHUs MaTemaTuke:

* anrebpanyeckas fIMHUA, BKNOYalLWas cuctemMaTusaumio CBEAEHUN O 4ucrnax;
n3yyeHne HoBbIX N 0600LLEHNEe paHee U3yYeHHbIX onepauun (BO3BeAEHNE B CTEMNEHb, U3-
BeYeHne KOpHS, norapumMmpoBaHne, CUHYC, KOCUHYC, TaHFEeHC, KOTaHreHC 1 obpaTHble K
HUM); M3yYEeHUEe HOBbIX BMAOB YMCIIOBbIX BbIPaXXEHUN M POpMYyn; COBEpPLUEHCTBOBaHUE
NPaKTUYECKNX HABLIKOB U BbIYUCIIUTENBHOWN KynbTypbl, paclUMpeEHNEe U COBEpPLUEHCTBOBA-
Hue anrebpanyveckoro annapata, COPMUPOBAHHOIO B OCHOBHOW LLKOME, N €ro npumeHe-
HWE K peLleHnto MaTeMaTMYeCcKnX U NPUKNagHbIxX 3agay;

* TeOpPeTUKO-(PYHKLNOHANbHasA NIMHUSA, BKIOYalOLWas cucteMatmsanmio n paclum-
peHue cBedeHUn 0 PYyHKLMSX, COBEPLUEHCTBOBaHME rpapnyecknx yMeHun; 3HakoMcTBo C
OCHOBHbIMW MAEsAMN N MeTo4aMU MaTeMaTU4ecKoro aHanusa B obbeme, Mo3BOoMsoLEM
nccnenoBaTtb AfieMeHTapHble (PyHKUMKM 1 peluaTb NpocTenmne reomeTpuyeckmne, pusmnye-
CKue 1 gpyrve npuknagHble 3agayu;

* FINHUSA YpaBHEHUN N HEpPaBEeHCTB, OCHOBaHHas Ha MOCTPOEHMUU N UCCeaoBaHNN
MaTtemaTMyeckux MoAenen, nepecekawowasica ¢ anrebpanyeckon U  TeOpeTUKo-
PYHKUMOHANTbHON NMHUAMM N BKIOYatoLLasa pa3BuTe U COBEPLUEHCTBOBAHME TEXHUKK an-
rebpanyeckmx npeobpasoBaHU ANA peLleHNss YpaBHEHWU, HEPABEHCTB U cUCTeM; op-
MUpPOBaHNEe CNOCOBHOCTN CTPOUTL N UCCefoBaTb NPOCTENLINE MaTEMATUYECKME MOLENN
npu peLeHnn NpuKnagHblx 3agad, 3agad N3 CMEeXHbIX U cneumanbHbIX QUCLMUMNIIVH;

* reoMeTpMUYecKas FIMHUA, BKOYaloLasa HarnsaHble npeacTtaBneHnsa 0 NpocTpaH-
CTBEHHbIX (buUrypax u nsy4yeHuve ux CBOUCTB, (POPMUPOBAHNE N Pa3BUTUE MPOCTPAHCTBEH-

HOro BOOOpakeHusl, pasBuUTNE CMOCOOOB reOMETPUYECKUX U3MEPEHUIA, KOOPAMHATHOIO U
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BEKTOPHOIo MeTOAO0B 1A PELLEeHNss MaTeMaTUYeCKnX 1 NpuKnagHbIX 3agay;
* cTOXacTu4yeckasi NIMHUSA, OCHOBaHHas Ha pPas3BUTUN KOMOMHATOPHBLIX YMEHWUN,
npeacTaBreHnii 0 BePOSATHOCTHO-CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX OKpYXKatoLLero mupa.
3 MECTO YYEBHOW ANCUMMNAVHBI B YHEBHOM MNAHE

YyebHas gucumnnuHa «MatemaTtuka» sBnseTca y4ebHbIM npegMmeTom obsizatenb-
HoW npegmMeTHon obnactn «MatemaTtuka n nHdopmatuka» ®roOC cpegHero obwero 06-
pa3oBaHus.

B yuebHbix nnaHax MNMCC3 yyebHaa gucunnnuHa «Matematumkay BXOAUT B COCTaB
obwmx obuieobpasoBaTenbHbIX YYEOHBLIX OMCUUNIIMH, PopMUpyEMbIX M3 0bA3aTeNbHbIX
npeameTHbiX obnacten ®rOC cpegHero obuwiero obpasoBaHus, ANA cheunanbHOCTEN
CIMO cooTtBeTcTBYlOLWErO Npochmna npodeccnoHanbHoro ob6pasoBaHuns.

MecTto y4yebHOM AguCUMNAMHBI B CTPYKTYpe MNporpamMmmbl MOArOTOBKM CMELManvicToB
CpegHero 3BeHa: aucuunnmMHa BXoguT B obuweobpasoBaTesfibHbI LMK Kak npodusibHas

ANCLUNIINHA.

4 PE3YNbTATbI OCBOEHWUSA YYEBHOW ONCLMNNNHDI

OcBoeHune cogepxaHust yuebHon gucuunnuHbl «MaTtemaTtmka» obecneumBaeT Oo-
CTWXXEHUE CTyAeHTaMU CneayLwmnx pesysibLmamoas.

* IUYHOCMHbIX:

- CcOPMMPOBAHHOCTb NMPEeACTaBfeHN O MaTeMaTuKe Kak yHMBEpPCanbHOM S13blKe
Hayku, CpeaCcTBE MOAENNPOBAHUSA ABMIEHMI N NPOLECCOB, NAESAX U METOA4AX MaTEMATUKK;

= MOHMMaHWEe 3HA4YMMOCTM MaTeMaTUKM LN Hay4yHO-TEXHUYECKOro nporpecca,
ChOPMUNPOBAHHOCTb OTHOLLEHUS K MaTeMaTurKe Kak K YacTu obLueyenoBevecKkon KynbTypbl
yepe3 3HAaKOMCTBO C WCTOPUEN pas3BUTUS MaTeMaTuKW, 3BOMOUMEN MaTeMaTU4eCKUx
naew;

- pasBUTME NOMMYECKOro MbILLNEHNSA, NMPOCTPAHCTBEHHOIO BOOOpaXeHWs1, anropuT-
MWUYECKON KyNbTypbl, KPUTUYHOCTU MbILWSIEHNST HA YPOBHE, Heobxoammom ans Oyaywien
npodeccuoHanbHOM OesaTenbHOCTU, AN NPOAOIMKeHUst obpasoBaHua M camoobpasoBa-
HUS;

— OBIlageHne MmaTeMaTU4YeCKUMM 3HAHUSIMU N YMEHUSIMU, HEOBXOANMBIMI B NMOBCE-
AHEBHOW XXN3HW, OANSA OCBOEHUSI CMEXHbIX €CTECTBEHHO-HAY4YHbIX OUCUMMINH U ANCLMNINH
npodeccrmoHanbHOro uMkna, Ansa nonyveHnss obpasoBaHna B 0b6nactsax, He TpebyoLwwmx
yrnybneHHon mateMaTn4eckon noaroToBKu;

— rOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHunio, B TOM YMcrie camoobpasoBaHuto, Ha
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NPOTSXXEHUUN BCEMN XXMU3HWU; CO3HATESIbHOE OTHOLUEHWE K HenpepbiBHOMY 06pa3oBaHUIo Kak
YCITOBUIO YCMELIHOW NpodeCcCcnoHanbHOM N 0bLLeCTBEHHON OEeATENbHOCTY;

=~ FOTOBHOCTb W CMOCOBHOCTb K CaMOCTOSTENbHOW TBOPYECKOW M OTBETCTBEHHOM
AEeATEeNbHOCTY;

— FOTOBHOCTb K KONMNEeKTMBHON paboTe, COTPYAHUYECTBY CO CBEPCTHMKaMn B obpa-
30BaTeNIbHOM, O6LLIECTBEHHO NONe3Houn, y4ebHOo-nccneaoBaTenbCKOM, MPOEKTHON N OPYrnX
BUOax gesaTeribHoCTy;

— OTHOLWEHMEe K NpodbeccuoHanbHOM OeATeNbHOCTM Kak BO3MOXHOCTU y4acTusa B
peLUeHnM NNYHbIX, 0BLLECTBEHHbIX, FOCY4apCTBEHHbIX, OOLeHaUnoHanbHbIX Nnpobnewm;

* MemanpeoMemHbIXxX:

— YMEHMEe CaMOCTOATENbHO onpeaensiTb ueny AeaTeNbHOCTM U COCTaBMATb NiaHbl
AEeATeNbHOCTU; CaMOCTOATENTbHO OCYLLECTBIATb, KOHTPONMPOBaTb U KOPPEKTUpoBaTb Ae-
ATENbHOCTb; MCMOMb30BaTb BCE BO3MOXHble pPecypcbl Afis1 OOCTMXKEHUS MOCTaBMEHHbIX
uenen n peanusauuun nraHoB AeATeNIbHOCTY; BblObMpaTh yCrelwHble cTpaTernn B pasnuy-
HbIX CUTyaunsXx;

— YMeHue NpoayKTMBHO 0bLLaTbCa 1 B3aMMOAENCTBOBATb B NpoLiecce COBMECTHOM
AEATEeNbHOCTU, YyYUTbIBaTb NO3MLUMU OPYrMX YHACTHUKOB AeATENbHOCTU, 3(EKTUBHO pas-
pewaTb KOHMNKTI;

— BfajeHne HaBblkaMy NO3HaBaTENbHON, y4eOHO-MccrnegoBaTelbCKomM N NMPOEKTHOWN
AEeATeNbHOCTU, HaBblkaMu pa3pelueHns npobnem; cnocobHOCTb U FOTOBHOCTb K CaMOCTO-
ATENbHOMY MOUCKY METOAOB PELLEHUS NPAKTUYECKUX 3a4ay, MPUMEHEHMUIO PasfnNYHbIX Me-
TOAOB MNO3HAHUS;

- TOTOBHOCTb W  CNOCOBHOCTbL K  CaMOCTOATESNIbHOW  MH(OPMAaLMOHHO-
no3HaBaTeNbHOW AEeATENIbHOCTU, BKIOYAa YMEHWE OpUEHTUPOBATbLCS B PasfiUYHbIX UC-
TOYHUKaX MHOPMaUUKN, KPUTUYECKU OLEHMBATb U MHTepnpeTupoBaTb UHAOPMaUUIo, no-
nyyYaemMyto U3 pasnmnyHbiX NCTOYHUKOB;

- BnageHue A3blkOBbIMU CPeaCcTBaMWU: YMEHME SACHO, NOMMYHO WU TOYHO M3naraTb
CBOI TOYKY 3pPEHUS, UCMOMb30BaTh afeKkBaTHbIE A3bIKOBbIE CPEACTBa;

— BnageHue HaBblkaMy No3HaBaTebHOM pedneKkcum Kak 0CoO3HaHUs coBepLuaeMblX
OENCTBUA N MbICIUTENbHBIX MPOLIECCOB, UX pe3ynbTaToB M OCHOBAHWW, rpaHuL, CBOEro
3HaHWS N HE3HAHUS, HOBbIX NO3HaBaTENbHbIX 3a4a4 U CPEeACTB AN UX JOCTUXKEHWS;

- LieNeycTpeMNIeHHOCTb B MOUCKaX U MPUHATUN peLleHuin, coobpasnTenbHOCTb U
WHTYUUUS, pasBUTOCTb NMPOCTPAHCTBEHHbLIX NPeAcTaBNeHnin; cnocOOHOCTb BOCMPUHMMATL

KpacoTy 1 rapMOHUIO MUPa;
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* npedMemHbIX.

— CPOPMNPOBAHHOCTb NPEACTaBIEHUA O MaTeMaTuKe KakK 4yacTu MUPOBOM KyNbTy-
pbl U MECTE MaTEMAaTMKN B COBPEMEHHOWN LMBUNM3aL MK, cnocobax onvcaHnst sBfeHun pe-
anbHOro MMpa Ha MaTeMaTUYECKOM A3bIKE;

— C(popMUPOBAHHOCTb NpeacTaBneHnn O MaTeMaTUYECKUX NMOHATUAX KaK BaXkKHeWn-
LUMX MaTemMaTUYeCKUX Moaernsix, No3BONSAILWMX ONUCbIBaTb N U3y4aTb pasHble MpoLecchl
N SBIEHUS; NOHUMaHWEe BO3MOXHOCTM aKCMOMaTU4eCKOro NOCTPOEHUA MaTemMaTUyecKuX
Teopuu;

- BfageHne MeToaamMu OOoKasaTenbCTB U anropuTMOB PELUEHUs, YMEHUE UX Mpu-
MEHSTb, NPOBOAUTL AOKa3aTerbHble PacCy>XAeHUs B XOA4e peLleHns 3agay;

— BfageHue cTaHgapTHbIMW MpueMamMn peLleHnsa pauuoHarnbHbIX U MppaunoHanb-
HbIX, MOKa3aTesbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUI U HEPABEHCTB, NUX CU-
CTEM; UCMNONb30BaHMNE FOTOBbLIX KOMMbIOTEPHbBIX NPOrpaMm, B TOM YMCre AN nomcka nyTu
peLeHns n UNNICTpaunmn peLleHns ypaBsHeHU N HEPaBEHCTB;

-ChOPMNPOBAHHOCTL MpeAcTaBneHnin 06 OCHOBHLIX MOHATUAX MaTeMaTU4ecKoro
aHanusa M MxX CBOWCTBaX, BrnafeHWe yMeHVeM XapakTepusoBaTb MNoBefeHne (YHKUUA,
NCMNonb30BaHME MNONYYEHHbIX 3HAHWUI ONs1 ONUCAaHUS U aHanuaa peanbHblX 3aBUCUMOCTEMN;

— BrnageHne OCHOBHbLIMW MOHATUSIMU O MIOCKMX U NPOCTPAHCTBEHHbIX reoMeTpuye-
CKMX cpurypax, Ux OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTb YMEHUS pacno3HaBaTb reo-
MeTpuyeckne purypbl Ha YyepTexax, Mogensix U B peanbHOM MUPE; NPUMEHEHNE U3YYEH-
HbIX CBOWCTB reoOMeTpudeckmux puryp n popmMysn Ans peLieHns reoMeTprMyecknx 3agad u
3ajay C NpakTU4YeCKUM CoaepXKaHueM;

- CChOpMMPOBAHHOCTbL MpeaCTaBNEHUN O npoLeccax U SBNeHUsX, UMELLNX BEPO-
SATHOCTHbBIN XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B pearilbHOM MUpPE, OCHOBHbIX
NOHATUAX ANEMEHTAPHON TEOPUN BEPOATHOCTEN; YMEHUN HAXOOUTb U OLEHNBaTbL BEPOAT-
HOCTM HacTynneHns CobbITUN B MPOCTENLLNX MPAKTUYECKUX CUTYaLMSIX U OCHOBHbIE Xapak-
TEPUCTUKUN CRyYanHbIX BENNYNH;

—BNnageHne HaBblkaMX WCMONb30BaHMUS FOTOBbIX KOMMbLIOTEPHbLIX MpPOorpamMmm npu
peleHun 3agav.

B pesynbTaTte M3yvyeHus OUCUUNIIMHBLI Y 00y4varoWmxca popMUPYHOTCA 3NEMEHTDI
cnefylowmnx obLmMx KoMNeTEHUNN:

OK 01 BbibunpaTtb cnocobbl pelweHns 3agad npodeCccuoHanbHOW OeATeNIbHOCTH,

NPUMEHUTENbHO K Pa3JIN4HbIM KOHTEKCTaM
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OK 02 OcyLuecTBnaTb MNOMCK, aHanNu3 n MHTepnpeTauuo MHgopmauum, Heobxoam-
MOW OJ1151 BbINOSIHEHUS 3a4a4q NpodecCnoHaribHON AeATeNnbHOCTH

OK 03 MnaHnpoBaTb 1 peanu3oBbiBaTb COBCTBEHHOE NPOMECCMOHANbHOE U NnY-
HOCTHOE pa3sBuUTHE.

OK 04 PaboTtaTb B KOnnektmee u komaHge, a¢pdekTMBHO B3aMmMoLencTBoBaTb C
Konneramu, pykoBogCTBOM, KITMEHTaMM.

OK 05 OcyLecTtBnaTb YCTHYIO Y MUCbMEHHY0 KOMMYHUKaLMIO Ha rocya4apCTBEHHOM
A3bIKe C y4eTOM 0COBEHHOCTEN COLMANbHOro U KyrbTYPHOIO KOHTEKCTA.

OK.6 T[lposBnaTb rpaxgaHCKO-NaTPMOTMYECKYIO MO3ULNI0, 4EMOHCTPMPOBATL OCO-
3HaHHOEe noBedeHne Ha OCHOBE TPagULMOHHBIX ObLlevenoBeveckux LLeHHOCTeW, npume-
HATb CTaHAAPTbl aHTUKOPPYMNLUMOHHOIO NOBEAEHNS.

OK 07 CogenctBoBaTb COXpPaHEHWMIO OKpYXaloLen cpeabl, pecypcocbepexeHuto,
3P PEKTUBHO LENCTBOBATL B YPE3BbIYANHbLIX CUTYaLUAX.

OK 09 Ucnonb3oBaTb MHPOPMALMOHHbLIE TEXHOMOMMU B MNpodecCuoHanbHoOn nes-
TENbHOCTU

OK 10 lNonb3oBaTbcs NpodeccMoHanbHOM JOKYMEHTAUMEN Ha roCy4apCTBEHHOM U
WHOCTPaHHOM S3blKaXx.

OK.11 Ucnonb3oBaTb 3HaHUS N0 PUHAHCOBOW rPaMOTHOCTU, NIIaHNPOBAaTb Npea-

NPUHUMATESNbCKYIO AeATeNbHOCTb B NpodeccruoHansHom cgepe
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5 COLEPXXAHWE YYEBHOW ONCLMITNHDI

BBeneHue

MaTtematvka B HayKe, TEXHUKE, 3KOHOMMUKE, MHEOPMALMOHHBIX TEXHOMNOMNAX WU
npakTU4eckon gesatenbHocTu. Llenu v 3agaym nsydeHnsa matemaTukm npu OCBOEHUMU NpPo-
deccuin CINO un cneuymansHocten Cl10.

AIITEBPA
Pa3eumue noHssmus o yucre

Llenble n paunoHanbHble Yucna. [lencteutenbHble Yncna. lNpubnuxeHHbie 8biyuc-
neHusi. KoMmrneKkcHble qucna.

KopHu, cmeneHu u no2apugmbi

KopHu u cteneHn. KopHu HaTypanbHOW CTeneHn U3 Yncna un ux csoncrea. Ctene-
HU C pauMOHanbHbIMK NMokKasaTensamu, ux ceonctea. CTeneHn ¢ EeNCTBUTENbHbIMU MOKa-
3atenamu. Ceolicmea cmeneHu ¢ delicmeumeribHbIM rioKkaszamersiem.

Norapudm. Jlorapudm ymncna. OcHoBHOe norapudmunyeckoe ToxaecTtso. [ecsa-
TU4YHblE U HaTypanbHble norapudmsl. [NpaBuna gencrteumin ¢ norapudmamu. Nepexoq K
HOBOMY OCHOBaHMIO.

Mpeobpa3oBaHue anrebpanyeckux BbipakeHUn. [peobpasoBaHne paumoHanb-
HbIX, MPPaLNOHanNbHbIX CTEMEHHbIX, MOKa3aTeNbHbIX 1 NOrapudMNYECKNX BbipaKEHUN.

lpakmu4eckue 3aHssMus

ApudmeTnyeckne AENCTBUS HaL YMCNamMu, HaxoXaeHne NpUBMKEHHbIX 3HAaYEHUN
BESTIMYUH U MOrpeLIHOCTEN BblYUCIEHNN (aBCONTHOM U OTHOCUTENBHOW), CPaBHEHME YNC-
NOBbIX BblpaXXeHun. BblumcneHne n cpaBHeHne KOpHen. BeinonHeHne pacyeToB C paanka-
namn. PeleHne nppaumoHanbHbIX ypaBHEHM. HaxoxXgeHne 3HayeHun CcTeneHen ¢ paum-
OHanbHbIMKM nokasatenamu. CpaBHeHue cTteneHen. [Npeobpa3oBaHusi BbIpaXEHUW, CO-
aepxawmx creneHun. PelueHne nokasatesibHbIX YpaBHEHUN. PelueHe npuknagHbix 3agad.
HaxoxgeHwe 3HavyeHun norapuvdma no npomsBonbHOMY OCHOBaHUi0. [lepexon oT ogHoro
OCHOBaHuA K gpyromy. BeluvcrneHve n cpaBHeHue norapudmos. JlorapudmmpoBaHue u
NOTEHUMPOBaHME BbipaXXeHnn. MpnbnmxeHHble BbIYMCINEHUS U PELLEHUS NPUKNAaHbIX 3a-
Aad. PelweHune norapngmmyeckmx ypaBHeHUN.

OCHOBbI TPUTOHOMETPUU
OCHOBHbIe NOHATUA
PagnaHHasa mepa yrna. BpawartensHoe gsmxeHue. CUHYC, KOCUHYC, TaHIEHC U KO-

TaHreHc Yyncna.
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OCHOBHbIe TPUrOHOMETPUYECKUE ToXAeCTBa

dopmynbl npuseaeHns. dopmyrnbl crioxeHus. Popmyrnbl yaBoeHUss @opmyribi 110510-
8UHHO20 yara.

NMpeoGpa3zoBaHMA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXkKeHUN

MpeobpasoBaHMe CyMMbl TPUrOHOMETPUYECKMX DYHKLMA B NMPOU3BEAEHNE U MNPO-
n3BedeHns B CyMMY. BbipaxeHue mpu2oHOMempuyYecKux yHKUUU Yepe3 maHaeHcC rnoso-
8UHHO20 ape2yMeHma.

TpuroHomeTpuyeckue ypaBHEeHUA U HepaBeHCTBa

lMpocTenwme TpuroHoMeTpudeckue ypaBHeHus. [Ipocmedwue mpusoHoMempuye-
CKue HepaseHcmea.

O6paTHble TpUroHomMeTpuyeckme PyHKLUN. ApKCUHYC, apPKKOCUHYC, apKTaHreHc.

lIpakmu4eckue 3aHsIMuUs

PagnaHHbIn MeToa n3MepeHns yrioB BpaweHus U CBs3b € rpagycHon mepown. Oc-
HOBHblE TPUrOHOMETPUYECKME TOXOECTBa, (POPMyIbl CNOXEHUS, YOBOEHUs, npeobpaso-
BaHWe CyMMbl TPUrOHOMETPUYECKUX DYHKUNA B npousBeaeHne, npeobpasoBaHne npomus-
BeLlEHNA TPUrOHOMETPUYECKNX YHKUMA B cymMmy. [lpocTenwumne TpUroHoMeTpuyeckue
ypaBHeHUs 1 HepaBeHcTBa. ObpaTHble TPUroHoMmeTpuieckme OyHKLUUN: apKCUHYC, apKKO-
CUHYC, apKTaHreHc.

®YHKLUUU, UX CBOUCTBA U TPADUKN

PyHKumMKn. Obnactb onpeneneHns U MHOXECTBO 3Ha4YeHuI; rpadpuk QyHKUMK, NOo-
CTPOEHME rpadnKkoB PYyHKLMI, 3a4aHHbIX pas3nnyHbIiMK crnocobamu.

CeouncrtBa ¢yHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
nepuoanyHoCTb. [poMexyTkM Bo3pacTaHus un ybbiBaHWA, Hanbornbllee U HanMeHbLlee
3Ha4YeHns, TOYKM IKcTpemyma. [padudeckas nHtepnpetaumns. MNMpumepbl YHKLMOHANb-
HbIX 3aBMCUMOCTEN B pearbHbIX npoLeccax u sereHusax. ApudmeTtmyeckme onepauun Haa
dyHKunAMKU. CnoxxHasa pyHKums (komnosnuns). lNoHssmue o HernpepbiIsHOCMU (hyHKUUU.

O6paTHble pyHKUuun. Obnacmb onpedeneHuss u obnacmb 3Ha4yeHuUl obpamHou
yHkyuu. paghuk obpamHou hyHKUUU.

CteneHHble, NOKa3aTenbHbIe, NorapumMmyeckmne 1 TPUroHoMmeTpuyeckue PyHKLUN.
O6paTHble TPpUroHomMeTpuyeckme PyHKLUMU

OnpegeneHns yHKUMIA, X CBOMUCTBA U rpadukn. NpeobpasoBaHus rpadukos. MNa-
pannesnbHbIA NePEHOC, CUMMETPUS OTHOCUTENBHO OCEN KOOPAUHAT U CUMMETPUS OTHOCU-
TenbHO Havyana KoopauHaT, CUMMETPUS OTHOCUTENBHO NPSIMON Y = X, pacTsXXeHne 1 cxa-

TVe BOOSb OCen KoopauHaT.
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llpakmu4eckue 3aHsmMus

Mpumepbl 3aBUCUMOCTEN MEXAY NepeMeHHbIMU B pearibHbIX npoueccax U3 cMex-
HbIX agucumnnuH. OnpegeneHve yHKUMK. NocTpoeHne un YteHune rpacumkos pyHKunn. Uc-
cnefosaHne dyHkumMn. CBONCTBA NIMHEMHOW, KBAAPaATUYHOMW, KYCOYHO-IIMHENHON 1 OpO6-
HO-NUHEeNHOM yHKUMA. HenpepbiBHbIE U Nepuogmyeckme yHkumMn. CBoMUCTBaA U rpadunku
CVHyCa, KOCMHYCa, TaHreHca u koTaHreHca. ObpaTtHble yHKUuKn n nx rpacpmkn. ObpaTHbie
TpuroHomeTpudeckne ¢yHkumn. lNpeobpasoBaHua rpadumka yHKUUK. FapmMoHu4veckme
konebaHus. MNpuknagHble 3agayn. NokasaTenbHble, norapuMuyeckne, TPUroHoMeTpuye-
CKMe ypaBHEHUs U HepageHcmea.

HAYAJTA MATEMATUYECKOIO AHAJTU3A

MocnepoBaTtenbHOoCcTU. Cnocobbl 3agaHMss U CBOWCTBA YMCMNOBbLIX MNocnegosa-
TenbHocTen. loHsmue o npedene rnocnedosamernibHocmu. CyuwiecmeosaHue rpeodena
MOHOMOHHOU Oz2paHuU4yeHHoU rocredosamesibHocmu. CyMMUpOBaHMe nocnegoBaTesnbHO-
cten. beckoHeyHo ybbiBatoLaa reomeTpuyeckasa Nnporpeccus n ee cymma.

MpounsBoaHas. NoHATNE O NPOM3BOAHOM DYHKLUMN, ee reOMeTPpUYecKnin u unaunye-
CKMI CMbICn. YpaBHeHWe KacaTefnbHOW K rpadouky oyHKUuK. NponsBogHble CyMMbl, pasHo-
CTW, NpousBeaeHuns, YacTHble. [ponM3BOAHbLIE OCHOBHbLIX 3rieMeHTapHbIX yHKuuin. lMNpu-
MEHEHMNE NMPOM3BOAHON K UCCNneaoBaHMO OYHKLMIA U NOCTPOEHMo rpadukoB. poussod-
Hble obpamHoU hyHKUUU U KOMo3uyuu ¢hyHKuuu. NMpumepbl NCNONb30BaHUSA NMPOU3BOA-
HOW OS5 HAXOXAEHUS Haunyylero peLlleHus B NpuknagHblX 3agadvax. Bropas npoussoga-
Hasl, ee reoMeTpuyecknun n puanyecknn cmbicn. HaxoxgeHne ckopocTn gns npouecca,
3a4aHHOro opMyron n rpadmnKom.

NMepBoobpa3Hasas u wuHTerpan. [lpymeHeHuMe onpeaeneHHoro WHTerpana gns
HaxoXaeHus nnowagn KpueonumHenHon Tpaneunn. Popmyna HetotoHa—/lenbHuua. Mpu-
Mepbl MPUMEHEHUS HTerpana B ouaunke n reomeTpuu.

lpakmu4eckue 3aHsSIMuUs

Uuncnoeas nocnefoBaTenbHOCTb, CNOCODOLI ee 3adaHud, BblMUCINEHUST YSIEHOB MO-
cnepfosatenbHoCcTU. NMpegen nocnegoBaTenbHOCTU. BeckoHeuHO ybbiBatowas reomeTpu-
yeckasa nporpeccus. NponssogHasa: MexaHMYeCKMn N reoMeTpuyYecknin CMbICi NPoOun3Boa-
HOW. YpaBHeHue kacatenbHon B obuwem suge. lNpasuna n dopmynsl auddepeHumpoBa-
HUs, Tabnuua NpPou3BoLHbIX ANeMeHTapHbIX PyHKUun. MccnegoBaHme oyHKLMM C NOMO-
b0 Npon3BogHon. HaxoxaeHne Hambonbluero, HaMMeHbLIEro 3Ha4YeHus U aKcTpemarnb-
HbIX 3Ha4eHun pyHkumn. MIHTerpan n nepsoobpasHas. Teopema HbroToHa—/lenbHuua.

[MpnmeHeHne nHTerpana K BblYUCIIEHUIO (PU3NYECKNX BEMUYMH U NNoLaaen.
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YPABHEHUA U HEPABEHCTBA

YpaBHEHMA U cUCTEeMbl YpaBHeHUN. PaunoHanbHble, nppaunoHanbHble, nokasa-
TenbHble U TPUrOHOMETPUYECKME YPaBHEHUS M CUCTEMbI. PaBHOCUNBHOCTb ypaBHEHWN,
HepaBeHCTB, cucteM. OCHOBHbIE MPUEMbl UX peLLeHUs (pasnoXeHne Ha MHOXUTENW, BBe-
AEeHNe HOBbIX HEU3BECTHbIX, MOACTAHOBKA, rpadpuyeckuin Metos).

HepaBeHcTBa. PauuoHanbHble, uppauuoHanbHble, MnokasaTesibHble U MmpuaoHOo-
Mempu4deckue HepaBeHCTBa. OCHOBHbIE NPUEMbI UX peLLUEHNS.

Ucnonb3oBaHne cBOUCTB U rpadpukoB (PyHKUMWA NpU peLleHUn ypaBHEHUN U
HepaBeHCcTB. MeTtoa uHTepBanoB. M3obpaxeHne Ha KOOPAWHATHOM MNOCKOCTU MHOXE-
CTBa peLleHnin ypaBHEHUIN N HEPABEHCTB C ABYMS NEPEMEHHBIMU U UX CUCTEM.

lNpuknadHbie 3ada4vu

[MpMeHeHne maTemMaTnyeckux MeTOAOB AN pelleHns coaepXXaTenbHbIX 3aa4y 13
pasnu4yHbiX obriacter Haykm u npaktuki. VHTepnpetaumna pesynbTata, yyYeT pearibHbIX
OrpaHnNYeHunn.

lpakmu4eckue 3aHsIMus

KopHu ypaBHeHu. PaBHOCMNBHOCTb YypaBHeHuin. [peobpa3oBaHne ypaBHEHUMN.
OcCHOBHble NpueMbl peLleHnst ypaBHeEHUN. PewleHne cuctem ypaBHeHuin. Vicnonb3oBaHue
CBOWCTB U rpadouKoB (PyHKUUIN ANS peLleHns ypaBHEHUA N HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUA BEPOATHOCTEMN
AnemMeHTbl KOMOMHaTOPUKHK

OcCHOBHblE MOHATUA KOMOMHATOPUKK. 3adaym Ha NOACYET YMcna pasMeLleHun, ne-
pecTtaHoBOK, coyeTaHun. PeweHne 3agay Ha nepebop BapuaHToB. dopmyna GuHomMa
HbtoToHa. CeoricTBa BUHOMMHAIbHBIX KO3hruneHToB. TpeyronbHuk Nackans.

AneMeHTbl TEOpUU BEePOATHOCTEN

CobbITne, BEPOATHOCTb COObLITUSA, CMOXEHNE U YMHOXEHUe BeposaTHOCTeN. [ToHs-
mue 0 Hezasucumocmu cobbimul. [JuckpemHas crny4alHasi eefluduHa, 3aKOH ee pacripe-
OeneHus. Yucrnosbie xapakmepucmuKku OUCKpemHoU crydaltHol eenu4quHbl. [MoHsmue o
3aKoHe bonbuwux Jucer.

AnemMeHTbl MaTeMaTUYeCKOMN CTaTUCTUKMU

MpeacTtaBnenne AaHHbIX (Tabnuubl, Anarpammbl, rpadukn), eeHeparibHasi CO80-
KyrnHocme, 8blbopka, cpedHee apupmemudeckoe, meduaHa. lToHsimue o 3adavyax mMame-
Mamuyeckoli cmamucmuku. PeweHue npakmuyYeckux 3aday C MpuUMeHeHUeM eeposim-
HOCMHbIX MEMOOO08.

lpakmu4eckue 3aHsIMus
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NcTopua pasBuTna KOMOMHaATOPUKN, TEOPUN BEPOSITHOCTEN U CTATUCTUKN U UX POSib
B pasnuyHbIX cdepax 4erioBeYeckon XusHedeAtenoHocTu. [paBuna KOMOGUHATOPUKW.
PeweHne komGMHaTOpPHbIX 3agay. PasmeleHus, coveTtaHuss U nepecTtaHoBKW. BuHoMm
HbloToHa n TpeyroneHuk NMackang. lNpuknagHele 3agayn.

FrEOMETPUA
lpsiMble u nnockocmu 8 nNpocmpaHcmee

B3aumHoe pacnonoxeHue OByX NpAMbIX B NpocTpaHcTBe. [MapannensHocTb nps-
MOW 1 NrockocTu. MNMapanneneHOCTb Nnockocten. NepnenHaukynsapHOCTb NPSAMON U NIoc-
KocTu. lNepneHankynap M HaknoHHad. Yron mexagy npaMon U NroCKOCTb. [BYrpaHHbIN
yron. Yron mexagy nrockoctamu. NepneHaukynsipHOCTb ABYX MfockocTen. 'eomeTtpuye-
ckue npeobpasoBaHUs NPOCTpaHCTBA: NapannenbHbl NepeHoc, CUMMETPUA OTHOCUTENb-
HO nniockocTu. MNMapannenbHoe npoekTupoBaHue. [nowadb 0pmo2oHarbHOU MPoeKyuU.
N306pakeHne NpoCTPaHCTBEHHbIX oUryp.

MHororpaHHuKu

BepuwuHbl, pebpa, rpaHn MHororpaHHuka. Pa3zeepmka. MHozoepaHHbIe yaribi. Bbi-
nyKrible MHo202paHHUKU. Teopema Sunepa. MNpuama. lNpamasa n HakrnoHHas npusma. lNpa-
BunbHaa npuama. MNMapannenenvneq. Ky6. MNMupamunga. MNpasunbHas nupamuga. YceyeH-
Has nupamuga. TeTtpasgp. CummeTpun B Kybe, B napannenenunege, B npusme n nupa-
muge. CedeHus kyba, npuambl U nupamugel. MNpeacrasneHme 0 NpaBUSibHbIX MHOTOrpaH-
Hukax (TeTpasgpe, kybe, okTasgpe, LOAEKA3APE N ukocaagpe).

Tena n noBepxHOCTU BpalLeHUsA

LnnmHap n KoHyc. YceveHHbI koHyc. OcHoBaHuWe, BbicoTa, 60KOBasi NOBEPXHOCTb,
obpasytuas, passepTtka. OceBble ceveHuss U cedeHnd, napannenbHble OCHOBaHUIO.

Lap n ciepa, nx ceveHuns. KacaternbHasi NNOCKOCTb K chepe.

N3mepeHus B reomeTpumn

O6bem u ero nsamepeHue. NHterpansHas oopmyna obbema.

®opmynbl o6bema kyba, NPAMOYrofibHOro napannenenuneaa, NpuamMbl, LMNUHApPA.
dopmynbl obbema nupammabl U kKoHyca. Popmynbl NOWaan NOBEPXHOCTEN LMnMHApa U
KoHyca. Popmynbl o6bema wapa 1 nnowaaun cepsbl.

Mopobue Ten. OTHoWeEHMSA nNnowagen noBepxHocTen n 06bemMoB NOAOGHbIX Ten.

KoopanHaTtbl 1 BEKTOPbI

MpamoyronbHaga (oekapToBa) cuctema KoopauHat B npocTtpaHcTee. dopmyna pac-

CTOSIHUA Mexay OBYMSI TOYKaMu. YpaBHeHUs cdpepbl, rnockocmu u rnpsimod.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BeKTOpoB. CroXeHne BEKTOPOB. YMHOXe-

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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HWe BeKTopa Ha yncno. PasnoxeHue BekTopa No HanpasreHusaM. Yron Mexay ABYMS Bek-
Topamu. lNpoekuus BekTopa Ha ocb. KoopaumHatbl BekTopa. CkandpHoe npousBefeHue
BEKTOPOB.

Mcnonb3oBaHne KOOpAMHAT M BEKTOPOB MpU pelleHun mMaTemMaTU4ecKux u npu-
KnagHbIx 3agad.

lIpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pacnosioXeHnsa npsiMbIX. Yron mexay npambiMu. BaanmHoe
pacnosioXxeHue npsMbIX U NAoCKocTen. NepneHanKynap U HakroHHasa K NOCKOCTU. Yron
MeXay MPAMON U MMOCKOCTbID. TeopeMbl 0 B3aMMHOM pacnosioXXeHUN NPSMON U NII0CKO-
cTn. Teopema O Tpex nepneHgukynapax

Mpun3Hakn n ceorcTBa NapannenbHbIX U NepneHaNKYNAPHbIX MIOCKOCTEN.

PacctosiHme OT TOYkM A0 NAOCKOCTU, OT NPSIMOWN 4O NSIOCKOCTU, PacCTOSAHNE MexXay
NAOCKOCTAMMU, MeXy CKpeLLMBaloLWMMUCS NPAMbIMU, MEXAY NPOU3BONbHbIMU hUrypamu B
NPOCTpPaHCTBe.

MapannensHoe NpoekTMpoBaHWe U ero CBOUCTBa. B3anmHoe pacnonoxeHue npo-
CTPaHCTBEHHbIX uryp.

PasnuyHble B1nabl MHOrorpaHHMKOB. VX n3obpaxeHus. CedeHns, pa3sBepTkn MHOrMO-
rpaHHuKoB. lNnowaab noBepxHocTU. Buagbl cummeTpun B npoctpaHcTBe. CuMmmeTpus Ten
BpaLLEeHUs 1 MHOrorpaHHMKoB. BelumcneHne nnowagen n o6bemos.

BekTtopsbl. [lenctema ¢ Bektopamu. [lekapToBa cucteMa KoopauHaT B NPOCTPaHCTBE.
YpaBHeEHME OKPYXHOCTKU, cdrepbl, NNOCKOCTU. PaccTosiHue mexay Todkamu. [dencrteus ¢
BEKTOpamu, 3agaHHbIMK KoopanHaTamu. CkandpHoe npousseaeHne BeKkTopoB. BekTopHoe
ypaBHEHME MPsiIMON 1 NSIOCKOCTU. VIcnonb3oBaHMe BEKTOPOB NpU AoKasaTeNbCcTBe TEOpPEM

cTepeomeTpuu.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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6 TEMATUYECKOE NMI1AHMPOBAHWNE

Mpn peanusaumm copepxaHus obuweobpasoBaTenbHON Yy4yebHOM AUCUMNANHDI
«Matematuka» B npegenax ocsoeHuss OOl CMNO Ha 6a3e ocHoBHOro obuiero obpaso-
BaHWUA C nosnyvyeHnem cpeaHero obuiero obpasosaHus (MMNCC3) obwmin o6em obpasoBa-
TEnbHOW NporpamMMbl cocTaBnsaeT no cneumanbHocTsam CMO counanbHO-3KOHOMUYECKOTro
npocmnga — 252 yaca, BKNto4asi KOHCyNbTaumMm MNpoBeAeHME NPOMEXYTOYHON aTTecTalmm

— 18 yacos.

6.1 TemaTu4yecknin nnaH

Bup yuye6Homn paboThl KonuyectBo 4acos
AyauTtopHble 3aHATUA. CogepxaHue oby4eHus

Beepnenue 2
Pasgen 1. PasButue noHATUS O Yynucne 8
Pasgen 2. YpaBHeHNA 1 HepaBeHCTBa 14
Pasgen 3. KopHu, cteneHn, norapudmbl. PyHKLMM 1 rpacmKku. 36
Pasgen 4. OcHOBbI TPUrOHOMETPUN. 36
Paspgen 5. Hayana matemaTtn4yeckoro aHanusa 40
Pasgen 6. VIHTerpan v ero npuMeHeHune 32
Pasgen 7. KoopanHaTtbl 1 BEKTOPLI 6
Pasgen 8. Npsamble 1 NSIOCKOCTU B NPOCTPaHCTBE. 14
Pasgen 9. MHororpaHHukK 1 Kpyrnble Tena 34
Pasgen 10. 3nemeHTbl KOMOUHATOPUKKN, TEOPUM BEPOSITHOCTEN U Ma- 12
TEMaTUYECKOW CTaTUCTUKM.

Utoro 234
[MpomexyToyHas aTTectaums (B T.4. KOHCynbTaumm 2 4.) 18

IpomexymoyHass ammecmauyusi 8 ¢popMme 3Kk3aMeHa, 2 CeMecmp
Bcero | 252

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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6.2. Tematnyeckoe nnaHMpoBaHmne yqe6H0|7| ONCUUIMTTNHDbI

06w ob6bem obpasoBaTenbHOM NporpaMmbl, Y

O6bem paboTbl 06yyaroLMXCca BO B3aUMO-

OEeVCTBUK C NpenogasaTeneMm, 4ac

a
2 g
~ © sz
X ~ '6 =0
3 B T. Y. MO BMAaM 3aHATUN ' 3 o3 T
T3 b & \ © @ = 23
g 5% 5 s | B8 5 | = g | 29
= o te] = o = o | 3
T § 8 f o s g b = S & e CpenctBa obyye- BreayputopHas 8 E =
© T Homepa n HaMmeHoBaHUe pa3genos 1 Tem o 3 = T | B F| = 1 paboTta (gomaluHee s g
8% 8238 § |3 o| o | 5| %z & AvA saparie) 2| o8
3 5 &&88% & | Es $|8¢ t|z5 k& el I
£ 3 o 2 o < or gl cx | L © e 3 3
g =35 & E z |38 5| ] > 7o
N = o =3 B @ ¥ | o S 4 =
D, @ > Q g Q s = E g
o3 g S g 8 <3 3 e w
1 cemecmp 112 112
BeedeHue 2 2
1 BeedeHue. Llenu u 3§anu u3y4deHuss MamemMamuku fpu oceoe- 2/2 2/2 [1], c.4-6 2 36
Huu cneyuansHocmel Cl10.
Pa3den 1. Pazgumue noHsimus o 4ucie 8 8
Tema 1.1 Paszgumue rnoHsimusi o qucrie. 8 8
2 JHelicmeumeribHbie Yucna. 2/4 2/4 [1], c.7-14 2-3
3 Apugbmemuyeckue delicmausi ¢ Hucnamu. 2/6 2/6 2-3 T
4 [MpubnuxéHHble eblducneHus. [loepewHocmb npUbnUXeHUU. 2/8 2/8 [1], c.15-18 2-3
5 lMponopyuu. lNpouyeHmel. 2/10 2/10 [1], c.18-22 2-3 T
Pa30en 2. YpasHeHuUs1 u HepaseHcmea 14 14
Tema 2.1 YpasHeHus1 u HepaseHcmaa. 8 8
. [1], c.22-25
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHUU. 2/12 2/12 [1], ¢.230-242 2
7 PayuoHanbsHbie HepageHcmea. CucmeMbl HepageHcms 2/14 2/14 [1], c.242-246 2
[1], ¢.230-237
8 UppayuoHarnbHble ypagHeHUs!. 2/16 2/16 [1], c.238-242 2
9 UppayuoHarbHble HepageHcmea. 2/18 2/18 2
Tema 2.2 Onpedenumenu. 6 6
10 gnpedenumenu 2 nopsifka. Cucmembl NUHelHbIX ypasHeHul ¢ 2/20 2/20 2.3
8yMSsI NEPEeMEHHbBIMU.
11 Onpedenumenu 3 nopsidka. Cucmemb! TUHEUHbIX ypagHeHUl ¢ 2/92 2/92 1-2
mpemsi nepemMeHHbIMU.
12 PeweHue cucmem ypagHeHul ¢ rnoMowbto onpedenumened 2 u /24 2/24 2 T
3 nopsidkos.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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Pa3den 3. KopHu, cmeneHu u sio2apugmsi.
36 36
PyHKUUU U 2paghuku
Tema 3.1 CmeneHb ¢ delicmeumeribHbIM oKasamerem. 8 8
13 CmerneHb ¢ yenbim rnokasamenem. Ceolicmea cmeneHu ¢ ue- 2126 2126 [1], ¢.26-29 2 un
JIbIM MOKa3amersnem.
Apugbmemuyeckuli keadpamHbili KopeHb. Apugphmemudeckull
14 | kopeHb n — ol cmeneHu. Ceolicmea apughMemu4ecKo20o KOpHs | 2/28 2/28 [1], c.29-33 1-2
N - ol cmenexu.
15 | Cmenerb ¢ payuoHanbHbiM nokasamenem. [ToHsmue cmenenu | 5 .aq | 530 Mnakams: [1], ¢.33-35 1-2
¢ OelicmeumernbHbiM noka3amenem. Ceolicmasa cmerneHu.
16 | [MpeobpasosaHus eblpaxeHull, codepxxawux cmerneHu. 2132 2132 [1], ¢.36 Ne1-6 1-2
Tema 3.2 @yHkyuu. lNokaszamernbHas hyHKUUSI. 12 12
[1], c.122-126
17 @yHKYuu u ux ceolicmea. CmeneHHasi ¢hyHKUusI, ee ceolicmea u 2/34 /34 Mnakams: [1], ¢.131-137 1-2 36
epachuk [1], c.139-141,
gornpocski 1-24
18 | [MokasamernbHas yHKYuUs, eé ceolicmea u 2pachuk. 2/36 2/36 lNnakambl [1], c.40-45 1-2
19 | [MokasamerbHble ypagHeHUsI. 2/38 2/38 [1], c.46-49 Ne1 1-2
20 | PeweHue nokasamesibHbIX ypagHeHUU. 2/40 2/40 [1], c.46-49 Ne1 1-2
21 | lNokazamersibHble HepageHcmaa. 2/42 2/42 [1], c.46-49 Ne2 1-2
22 | PeweHue riokaszameribHbIX HEpageHcms. 2/44 2/44 [1], c.46-49 Ne2 1-2
Tema 3.3 Jloeapughmuyeckasi oyHKYUSI. 16 16
23 lNoHamue noaapl{dma qucrna. OCHOBHOe fo2apupmuyecKoe 2/46 2/46 Mnakams: [1], ¢.37-39, Ne1-6 1-2
moxdecmeo. Ceolicmea f102apughmos.
o4 HecamuyHbil u HamyparnbHbIl 102apuchmbl. Popmyna nepexo- 2/48 2/48 [1], ¢.37-39, Ne1-6 1-2
da K nio2apugmam ¢ HO8bIM OCHOBaHUEM.
25 | JloezapugbmuposaHue u MomMeHyuposaHue 8bipaxxeHud. 2/50 2/50 [1], c.50-51 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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26 | Jloeapugpmuyeckasi pyHkyusi, eé ceolicmea u epaghux. 2/52 2/52 [1], c.40-45 1-2 Mr
27 | Jlozapugpmuyeckue ypasHEeHUs. 2/54 2/54 [1], c.46-49 Ne3 1-2
o8 Igaentle;Hue nio2apughmMuyecKux ypasHeHul pasnu4yHbIMU Croco- 2/56 2/56 [1], ¢.46-49 Ne3 1-2 T
29 | Jloeapugmuyeckue HepageHcmea. 2/58 2/58 [1], c.46-49 Ne4 1-2
30 | PeweHue rnozaputhmMmuyecKux HepageHcms. 2/60 2/60 [1], c.46-49 Ne4 1-2
Pa3den 4. OcHoebl mMpu2oHOMempuu. 36 36
Tema 4.1 TpueoHOMEMPUST NPSIMOY20/IbHO20 MPEeY20sIbHUKA. 4 4
31 CoomHoweHuss Mmex0y yarnamu U CrmopoHamMu MpsiMOy20/lbHO20 2/62 2/62 Mnakame! 2
mpeyeaoribHUKa.
32 | PelweHue npsiMoy20/1bHO20 mpeyaoribHUKa. 2/64 2/64 2 MI
Tema 4.2. ToxOecmeeHHbIe rpeobpas3osaHUsi MpPU2OHOMeMpPU- 18 18
YeCcKUX 8blpaxeHul.
33 E@UHUi-IHaH OKpyxHocmb. PaduaHHas mepa yana. Nepesod epa- 2/66 2/66 Mnakame! [1], ¢.93-97 1-2
OycHolU mepbi 8 paduaHHyr U obpamHo.
OnpedeneHue mpusoHOMemMpPUYECKUX (hyHKUUU HUC/108020 ap-
34 | @ymerma. CoomHoweHusi Mex0y mpu2oHOMempu4yecKUMU 2/68 2/68 [1], ¢.98-102 2
yHKUUAMU 00HO20 ap2yMeHma. 3HaKu mpu2oHOMempuUYeCKUX
yHKYUU.
35 | ®opmynbi crioxeHusi. Dopmyribi IpueedeHuUs. 2/70 2/70 [1], c.103-106 2-3
36 | @opmyrnsi d8oliHO20 ap2ymeHma. 2172 2172 lNnakambl [1], c.103-106 2-3
37 | ©®opmyrnibi NOA0BUHHO20 apaymeHma. 2174 2174 [1], c.103-106
38 lMpeobpasosaHue CyMM mMpPUSOHOMEMPUYECKUX (DYHKUUU 8 2176 2176 [1], ¢.107 1-2
rpoussedeHue, Npou3gedeHusi 8 CyMMY.
39 | TpueoHomempudeckue moxdecmea. 2/78 2/78 [1], ¢.107-108
40 | lNpeobpasosaHue mpusoOHOMEMPUHECKUX 8blpakeHul. 2/80 2/80 [1], c.107-108 1-2
41 | BbinonHeHue yrnpaxHeHud rno meme 4.2. 2/82 2/82 [1], c.107-108 2-3 T
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Tema 4.3 Ceolicmea u 2paghuku mpusoOHOMEmMpPUYECKUX (DyHK- 6 6
yud.
42 | TpueoHoMempuYeckue hyHKUUU, UX ceolicmea U epaghukul. 2/84 2/84 lMnakambl [1], ¢.109-113 1-2
43 I'Ipocmeuwug rnpeobpasosaHusi epaghuko8 MmpuzsoHOMempu4Ye- 2/86 2/86 [1], ¢.109-113 1-2 Mr
CKUX ¢byHKyUd. [1], c.131-137
44 | ObpamHble mpuzsoHoMempu4yecKue yHKyUU. 2/88 2/88 [Nnakambl 1-2
Tema 4.4. TpueoHOMEMpPUYECKUE ypPaBHEHUSs U HepageHcmeaa. 8 8
45 | lNpocmeliwue mpueoHOMEMPUYECKUE YPasHEHUS. 2/90 2/90 [1], c.114-116 1-2
46 PeweHu? Mmpu2oOHOMeMmpPUYECKUX ypaBHeHUU, CB00SUUXCA K 2/92 2/92 [1] c.116-119 2.3
npocmedwum. _
47 TpuesoHoMmempuyecKkue HepaseHcmea. PeweHue npocmedlwiux 2/94 2/94 [], ¢.119 2.3
MpU2OHOMeMpPUYECKUX HepaseHcms.
48 | BninonHeHue ynpaxHeHul no meme 4.4 2/96 2/96 [1], c.11 Sio 120 Ne1- 2-3 T
Pa3den 5. Hayana mamemamu4eckKo20 aHanu3a 16 16
Tema 5.1 lNocnedosamensHocmu. Npeden nocrnedosameribHO- 6 6 [1] c.165-171
cmu. Npeden pyHKyUU.
49 | Hucnosas nocnedosamernsHocms. [lpeden yucnogol nocnedo- | e | 5gg [1], .165-171 1-2
samesnbHocmu. [peden ¢pyHkyuu. Ceolicmea npedesios. T
50 | 3ameyamensHbie npedenbi. 2/100 | 2/100 [1], c.165-171 1-2
51 Bb/qucneﬁue npeQenoe QYHKUUU C MOMOWbIK PacKpbImMusi He- 21102 | 2/102 [1] c.165-171 2 T
onpedenéHHocmed.
Tema 5.2 [NpoussodHas pyHKUUU. 10 10
52 3§anu, npueo?muue K OHsIMuro npou3so0HoU. Mpou3sodHas, 21104 | 2/104 [] ¢.171-176 1-2
eé ghusuyeckull CMbICII.
53 | lNpasuna u chopmysnbi OughghepeHyUpO8aHUsI. 2/106 | 2/106 lMnakambl [1], c.176-180 1-2
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54 | JugpgpepeHuyuposaHue anemeHmapHbix hyHKUul 2/108 | 2/108 1], 230839,11825 60- 2
55 | poussodHas croxHoU yHKYUU. 2/110 | 2/110 lMnakambl 1-2 MIr
56 | lNpousgodHass obpamHol hyHKUYUU. 2/112 | 2/112 lMnakamsi 2
Pa3den 5 Hayana mamemamu4yeckoz2o aHanu3a (npodoJsnke-
Hue)
Tema 5.2 [NpoussodHasi pyHKyUU
57 | AugbgpeperHyuposaHue croxHol u obpamHoul ¢hyHKYUU. 2/114 | 2/114
58 I’; zgmempuquKuu CMbICT NPou3B8o0HOU. YpasHeHUe Kacameslb- 21116 | 2/116
59 Bmopasi npou3sodHas, eé ¢usuveckuli cMmbicn. Duauveckue 2118 | 2/118
MPUSIOXKEHUST MPOouU3800HOU.
60 | PeweHue 3a0a4 Ha Haxox0eHue rnpou3eodHbIX. 2/120 | 2/120
61 | Tewma 5.3 ViccnedosaHue hyHKUUL C MOMOWbHO MPOU38OOHOU. 2/122 | 2/122
62 | UccnedosaHue ghyHKUUU HA MOHOMOHHOCMb, IKCMpPeMyM 2/124 | 2/124
63 HanpasngHue 8blrykrnocmu epaghuka yHKyuu. Touyku rnepeau- 21126 | 2/126
6a kpusod.
64 g:;i-/ uccnedogaHusi PyHKUUU U NocmpoeHue epaghukos yHK- 21128 | 2/128
65 | UccnedosaHue hyHKUUU U MOCMPOeHUE 2paghuKos. 2/130 | 2/130
HNmoezo 3a cemecmp 130 130
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2 cemecmp 122 104 12 | 6
Tema 5.2 [NpoussodHasi pyHKuuUU (MpodormKkeHue)
1 Haubonbwee u HaumeHbwee 3HavyeHusi hyHKyuu. PeweHue 2/2 2/2 2
3aday
2 [MpumeHeHue npPou3eo0HbIX MpU peleHUU rMpakmuyeckux 3adad. 2/4 2/4 [1], c.171-176 2
Tema 5.4 uppepeHyuan pyHKyUU. 1-2
lMoHsimue dughcbepeHyuana yHKYUU. 2/6 2/6 2-3
4 gﬂf’)unomeHu;r OuchgpepeHyuana K npubmuXEHHbIM 8bIYUCTIeHU- 2/8 /8 [1] c.183-187 2
Pasden 6. IHmeezpan u e2o npuMeHeHUe.
Tema 6.1 HeonpedenéHHbili uHmMezparsn
5 [NepsoobpasHasi. OcHO8HOE ¢80liICMB0 rep8oobpasHbIX. 2/10 2/10 [1], c.183-187 2
6 HeonpedenéHHbIl uHMeaparn u e2o npocmedwue ceolicmea. 2/12 2/12 [1], c.127-131 2
7 Memod HernocpedcmeeHHO20 UHMe2pUPOBaHUS. 2/14 2/14 2 M
8 HaxoxdeHue HeornpedesieHHbIX UHMeezpanos MemodoM Herlo- 2/16 2116 [1], c.187-192 2
cpedcmeeHHO20 UHMezpupo8aHusl. e
9 WHmeapuposaHue criocobom nodcmaHos8Ku. 2/18 2/18 [1], ¢.187-192 2-3
10 HaxoxdeHue HeonpedernieHHbIX UHMe2pasnos crocobom mnoo- 2/20 2/20
CMaHoBKU.
11 Qusuyeckue U 2eoMempuyecKue NpuoXeHUs HeornpedenéHHo- 2/22 2/22 1-2
20 UHmMeeparna.
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Tema 6.2 lNpocmetiwue dughgpepeHyuarbHble ypasHeHUs rnep- 1-2
8020 nopsidka
12 lMoHsmue dughpepeHyuanbHozo ypasHeHus. Mopsdok dugpghe- 2/24 2/24
peHyuanbHo20 ypasHeHus. Obwee u YyacmHoe pewieHue.
Tabnuya uHmeepa-
13 JHucbgpepeHyuarnbHbie ypagHeHUs1 C pa3densrouumMucss nepe- 2/26 2/26 108 [1], ¢.193-195 1-2
MEeHHbIMU.
14 Sgl%;ﬁ;zi Z:lﬂcfl)qbepeHuuaanblx ypasHeHul ¢ pa30esssiwumMucs 2/28 2/28 [1], ¢.193-195 1-2
Tema 6.3 OnpedenéHHbil uHmezpan [1], c.193-195 1-2 Mr
15 | OnpedenéHHbili uHMeezpar, ceolicmea. 2/30 2/30
16 | BbiqucneHue npocmeliwiux onpedenéHHbIX UHMeeparos. 2132 2/32 2
17 | BameHa nepemeHHoOU 8 onpedesieHHOM UHmMezparie. 2/34 2/34 1-2
18 T eomempuyeckull  cMbics onpedenéHHoeo uHmeepana. [lno- 2/36 2/36 2
wadb KpusoIuHelHoU mpaneyuu.
19 | Bei4ucnieHue nnowadel nnockux chueyp. 2/38 2/38 2-3
20 | PeweHue 3aday ¢ npumeHeHUeM onpedesieHHo20 UHmeaparna. 2/40 2/40 1-2
21 | KoHcynbmauyusi no pasdeny 6. 2/42 2/2
Pa3den 7. KoopAuHamsbl u 6eKMopsI.
Tema 7.1 Bekmopbi Ha nrnockocmu u 8 npocmpaHcmee. Memod
KoopOuHam.
22 lpsivoyzonbHass cucmema KoopOuHam & rpocmpaHcmee. Bek- o/a4 2/42 1-2
mopb! Ha N/10CKOCMU U 8 1IpoCcmpaHcmase.
23 | OcHosHble 3ada4du, pewiaemMbie KOOPOUHAMHbLIM Crioco60M. 2/46 2/44 1-2
24 | KoHcynbmauus no pasdeny 7 PeweHue 3aday. 2/48 2/4 [1], c.201-206 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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Pa3zden 8. [psimble u n10CKOCMU 8 nNpocmpaHcmee. 1-2
Tema 8.1 OcHosHbIe MOHAMUS cmepeomMempuu. BsaumHoe pac-
ros10XKeHUe NPsIMbIX U rsiockocmel 8 npocmpaHcmee.
o5 Akcuombl cmepeomempuu, criedcmeusi U3 akcuom. BsaumHoe 2/50 2/46
pacrosioxeHuUe npsiMbiX U riocKkocmel 8 npocmpaHcmse.
lMapannenbHocms npsmol U nrockocmu, 08yx mockocmed.
26 | lpusHak napannensHocmu npsmou u nnockocmu. [lpusHak | 2/52 2/48
napannesnsHocmu 08yx rnsockocmed.
27 Yeon mexdy npsmol u N/I0CKOCMbIO € NPOCMpaxcmee. lMpu- /54 2/50 1-2 Mr
3HaK rneprneHOUKynspHocmuU nNpsiMol U niiocKocmu.
28 | Teopema o mpéx neprneHOUKynspax. 2/56 2/52 1-2
29 | PeweHue 3aday 2/58 2/54 1-2 Mr
Tema 8.2 []gyepaHHbil y2or.
30 ,g:é/;pe%HHblu yeon. lpu3Hak neprneHOUKynsspHocmu A8yx Mniaoc- 2/60 2/56 [1], ¢.72-85 1-2
31 | HaxoxdeHue yanos u paccmosiHull 8 mpocmpaHcmse. 2162 2/58 [1], ¢.90-92 2-3 M
32 | KoHcynbmayus no pasdeny 8 2/64 2/6
Pa3den 9. MHo202paHHUKU U Kpya/bie mesa.
Tema 9.1 MHozo2paHHUKU, nnowadu ux rnogepxHocmel U 06b-
EMbI
33 lMoHamue o0 2eomempu4yeckom merne U e20 MogepxHoCMU. | ..o 2/60 Mnakame! [1], ¢.52-55 1-2
lNpusma, nnowadb No8epxHoCMU U 06BLEM NPU3MBbI.
34 | lNapannenenuned, sudbi, ceolicmea. Kyb. 2/68 2/62 lMnakambi [1], c.56-58 1-2
[1], c.59-65 )
35 | PeweHue 3adau. 2/70 2/64 lMnakambi []. ¢.88-90 1-2
36 | MMupamuda, nnowadb nogepxHocmu u 06LEM nupamuodsbl. 2172 2/66 lMnakambl 1-2
37 | Yce4yéHHas nupamuda, nnouwjadb nosepxHocmu u obbém yce- | 2/74 2/68 1-2 T

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx




 KeaPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

daiin: MO-15.02.12.0Y[.09.PN | MATEMATVIKA | C.26/35
O6wun ob6bem obpasoBaTenbHOM NPOrpamMmmbl, Y &
O6bem paboTbl 0byyaroLmxcs BO B3anmonen- g
— CTBWM C MpenogasaTtenem, Yyac © <3
g B T. Y. N0 BUAAM 3aHATUN . S = =9
3 b . i © I 23
=38 5% % 5 | E| & g | = g | E°S
= o Ite) = o = o m |
g S g8 s 54 T g S |5 ® | Cpencrsa obyue- BreayavTopras 9 E =
o T Homepa n HanmeHoBaHWe pasaernoB U Tem O 5 = T | B 3 e i paboTa (qomaluHee oy
&3 82% § | 3 o | @ 51 Sz B AnA 3apaue) T ge!
s ¢ o =3 o £ _ 2l oo 2 s e 0] 5
@© = i} a = T = o [0)
53 888 < | B8F |23 g|g7 ¢ 2|32
2 s 8 % 5 g 2 8 5| g é > %@
S = o = @ 2 o S 4 =
A, @ > Q | o = ] E <
© '3 o © | g o} 8 e w®
(@)= |y E‘ Q E‘ §
YéHHOU nupamuosbi.
38 | Haxoxd0eHue 0CHOBHbIX 351IeMEHMO8 MPU3M U rnupamug. 2176 2/70
39 | CeyeHusi nupamuosi. 2/78 2172 lMnakams! 1-2
40 | CeyeHus rpu3msbil. 2/80 2174 1-2
41 | 3adayqu Ha nocmpoeHue cevYeHuli MHO202PaHHUKOS. 2/82 2/76 [1], c.145-147 1-2
42 | PeweHue 3aday 2/84 2/78 2
43 | lpasurbHblie MHO202paHHUKU. 2/86 2/80 [1], c.148-150 1-2
Tema 9.2 Tena spauwieHusi, nnowadu ux nosepxHocmel U 06b-
éMbl
44 | Tena spaweHus. Lunurdp. MNnowads nosepxHocmu. ObbéM. 2/88 2/82 [1], c.148-150 1-2
45 | PeweHue 3adady. 2/90 [1], c.148-150 1-2
46 | Konyc. YceuénHbll koHyc. [nowadb nosepxHocmu. O6bém. 2/92 2/84 [1], c.148-150 1-2 Mr
47 | PeweHue 3ada. 2/94 2/86 1-2
48 | lLlap u cgpepa. BzaumHoe pacrionoxeHue rnrockocmu u wapa. 2/96 2/88 2
49 | HaxoxdeHue 0CHOBHbIX 35IeMEeHMO8 YunnuHOpa, KOHyca, wapa. 2/98 2/90 2 T
50 | KoHcynbmauyusi no pasdeny 9 2/100 2/10
Pa3den 10. SnemeHmMbI KOM6UHaMOPUKU, Meopuu 8eposim-
Hocmelu u MamemMamu4eckol cimamucmuku.
Tema 10.1 SnemeHmMbI KOMGUHaMOPUKU.
51 Pasden kombuHamopuku. [MoHsmue ¢hakmopuana. lNepecma- 21102 | 2/92 [1], c.154-158 1-2 un
HOBKU, pa3MewjeHusi, co4emaHus.
52 PeweHue 3aday ¢ ucrosb3ogaHUeM MoHAMuUU U npasusi KoM- 21104 | 2/94 [1], ¢.151-153 1-2
buHamopuku. [1], €.207-213
Tema 10.2 BepossmHocmb cobbimus.
53 Knaccuuyeckoe onpedeneHue gepossmHocmu cobbimusi. Haxox- 21106 | 2/96 [1], c.151-153 2
OeHue seposimHocmu cobbimusi.
. - [1], c.151-153 )
54 | PeweHue 3aday Ha 8blducneHue eeposimHocmeti cobbimud. 2/108 | 2/98 []. ¢.207-213 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx




 KeaPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

dain: MO-15.02.12.0Y0.09.PM |

MATEMATUKA

| C.27/35

O6wun ob6bem obpasoBaTenbHOM NPOrpamMmmbl, Y

1
o
O6bem paboTbl 0byyaroLmxcs BO B3anmonen- E -
= CTBUM C NpenogasaTesnieM, Yac © =3
S B T. Y. N0 B1AAM 3aHATUN \ Q = =9
T3 b g - S| g | %8
: 8 58 % s | B¢ 5 | & 5 | 2%
IS Em© © & | S s E x BHeayauTopHas @ s 3
z s © @ = g & 2 s o c CpeactBa obyue- yAnTop 8 g2
T Homepa n HaumeHoBaHWe pas3genoB U TeM S 5 = © = 3 e 1 paboTa (qomaluHee oy
Tz ® S x g e ® | = ® = c HUS 2
O @ © S S bt 3 o | © B S x 3 3agaHue) P oS
s 3 S5 ¥ c I s g9 [ e = o 2o
[o ] O s N QP 4 s = o) [ o s =
T O o =9 < o O c T 8 E o a o 2L
e o I ~4 = Q o I > 5 2 QT
S Qo o © z o o % ®
S oc = o Q = o ~ [} =t a4 S
E = E
A, @ > ,8 | o = ] g 19
v g H S | § o 3 e wm
Oz = o S <% o
cC| g C ~
Tema 10.3 SnemeHmbl MamemMamu4eckol cmamucmuku.
3adayu mamemamuyeckoli cmamucmuku. [lpedcmasneHue
55 p 2/110 | 2/100 [1], c.151-153 2
OaHHbIX..
56 OCHOBHbIE MOHSMUST MamemMamu4eckol cmamucmuku 2/112 102
PeweHue npakmuyeckux 3adady Ha 0b6pabomky 4ucrosbix 0aH-
57 P P y 2/114 | 104 [1], c.151-153 1-2
HbIX, 8bIYUC/IEHUE UX XapaKmepuCmuK.
58 | KoHcynbmauus no pa3deny 10 2/116 2/12 [1], ¢.151-153 2 T
[Ipomexxymo4Hasi ammecmayusi 6
59- | lpomexymoyHas ammecmauyus, 6/122 6
61
Mmozo 3a cemecmp: 122 104
Bcezo no ducyunnuHe: 252 234 12 6

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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7 XAPAKTEPUCTWKA OCHOBHbIX BMOOB YYEBHOW OEATENIbHOCTW OBY-

YAIOLLMXCS

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

Beenenue

O3sHakoMmIieHWe C ponbilo MaTeMaTuKM B Hayke, TEXHWUKE, SKOHOMMKE, WH-
(POPMAaLIMOHHBIX TEXHOMOMMSAX 1 NPAKTUYECKOW AEeATENbHOCTY.
OsHakomIeHve ¢ LuensMm 1 3agadvamm u3ydyeHuss MmateMaTuku npu oceoe-
HuM cneunansHocTten Cl10.

AINFEBPA

PasBuTtue noHATUNA 0 Yncne

BbinonHeHne apndmeTnyecknx AeNCTBUA Ha4 YMCramu, coveTas YCTHble U
NUCbMEHHbIE MPUEMBI.

HaxoxgeHvne npubnmkeHHbIX 3HaYeHUN BenMYMH 1 NOrpeLHOCTEN BblYnC-
neHunn (abcontoTHOM N OTHOCUTENBHON); CPABHEHUE YUCITOBbIX BblPaXXEHWUNA.
HaxoxgeHvne ownbok B npeobpasoBaHunsX U BblYUCIIEHUAX (OTHOCUTCH KO
BCEM MYyHKTaM nporpamMmmbl)

KopHu, ctenenn, norapndmbl

O3HakoMmIeHVE C MOHATMEM KOPHSI N-A CTEMEHWN, CBOMCTBAMU pafuvKarnoB U
npaeBunaMmy CpaBHEHUSA KOPHEN.

PopmynmMpoBaHne OnNpeaeneHnss KOpPHS U CBOWCTB KOpHeW. BeluncneHue m
CpaBHEHWE KOpHEW, BbINOSIHEHNE MPUKUOKM 3HAYeHUs KopH4A. NMpeobpaso-
BaHWe YUCIOBbIX U BYKBEHHbIX BbIPAXXEHWUI, COAEPXALLMX paguKarbl.
BeinonHeHne pacdetoB no dopmynam, coaepxalum paguvkanbl, Ocy-
LLiecTBNSAA HeobXxo4MMble NOACTAHOBKM U Npeobpa3oBaHus.

OnpegeneHne paBHOCUIBHOCTM BblpaXXeHUI C pagukanamu. PeweHune mp-
paunoHanbHbIX YpaBHEHWN.

O3HakoMNneHNe C NOHATUEM CTENEHN C OENCTBUTENBbHBLIM NOKa3aTenem.
HaxoxgeHvne 3HayeHun cTeneHn, Ucnonb3ysa npy HeobXoOuMOCTU UHCTPY-
MeHTanbHblE CpeacTBa

3anncbiBaHMe KOPHA N-M CTENeHW B BMAE CTENEHW C APOOHbIM nokasare-
nem n HaobopoT.

dopMynupoBaHMe CBOWCTB cTeneHen. BblumcneHve crteneHen ¢ paumo-
HarnbHbIM MOKasaTenem, BbINOMHEHUE MPUKUOKN 3HAYEHWUS CTENEHW, CpaB-
HeHue cTeneHen.

Mpeobpa3oBaHne YMCNOBLIX U OYKBEHHbIX BblpaXKeHWN, coaepXallmx cTe-
neHun, NPMMEHsI CBOMCTBA. PelleHne nokasaTenbHbIX YPaBHEHWUA.
O3sHakoMNneHne C MNPUMEHEHMEM KOPHEW W CTENeHer npu BbIYUCNEHUN
CpeaHuX, OeneHnn oTpeska B «30M10TOM ceyeHun». PelueHne npuknagHbix
3a7a4y Ha CNOXHble MPOLEHTHI

MpeobpasoBaHve anrebpau-
YECKNX BblpaXKeHUn

BbinonHeHne npeobpa3oBaHUn BbIpaXeHu, npuMeHeHue ¢opmyn, cBs-
3aHHbIX CO CBOMCTBaMM cTeneHen u norapudgpmos. OnpenenerHne obnactu
OOMYCTUMBIX 3HAYEHUN rorapummnyeckoro BblpaxeHus. PelleHune nora-
PUPMUYECKUX YPaBHEHUN

OCHOBblI TPUTOHOMETPUN

OCHOBHbIE MOHATUA

MN3yyeHne pagnaHHOro MeToda M3MEpPeHust YrnoB BpaLleHUss U UX CBA3U C
rpagycHoii Mepoil. N3o6pakeHne yrnoB BpalleHUst Ha OKPY>KHOCTM, COOT-
HeceHWe BeNUYUMHbI yrna c ero pacnonoxeHnem. opmynmpoBaHue onpe-
AeneHUin TPUToHOMETPUYECKUX (DYHKUMI ONS YrhoB NoBopoTa U OCTPbIX
YrNOB NPAMOYIONbHOrO TPEYrofibHUKa M 0GbsACHEHME UX B3aUMOCBA3N.

OcHoBHble TPpUroHomeTpunye-
CKMe ToXaecTBa

lMpUMeHeEHNE OCHOBHbIX TPUFOHOMETPUYECKUX TOXAECTB ANS BblYUCIIEHMUSA
3Ha4YeHUN TPUTOHOMETPUYECKNX PYHKLIMA NO OAHON U3 HUX

MpeobpasoBaHus npocTtemn-
LUKMX TPUrOHOMETPUYECKMX
BblpaXKeHni

MN3y4yeHrne OCHOBHbLIX DOPMYI TPUFOHOMETPUM: POPMYSIbl CIIOXEHUS, YABO-
eHus1, NpeobpasoBaHns CYMMbl TPUFOHOMETPUYECKMX DYHKLMIA B Npon3Be-
[eHVE 1 NPOU3BEAEHUS B CYMMY U NMPUMEHEHME NPU BbIYUCNIEHNN 3HAYEHNSA
TPUrOHOMETPUYECKOTO BbIPAXKEHUS U YNPOLLEHNS €TO.

O3HakoMrieHne Co CBOWCTBAMM CMMMETPMUN TOYEK Ha eVHUYHOW OKPYKHO-
CTV 1 NPUMEHEHUE UX ANs BbiBoda hopMyn NpuBeaeHus

LokymeHm ynpasnsemcsi npozpamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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lMpopormkeHne

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

Mpocrtenwne TpUroHOMETPU-
Yeckme ypaBHEHUS Wu Hepa-
e8eHcmea

PelwieHne no copmynam n TpUroHOMETPUYECKOMY KPYry NPOCTENLINX TPU-
rOHOMETPUYECKUX YPaBHEHUN.

[MpumeHeHne obLLMX METOAOB pPELUEHNS] YpaBHEHMI (MPUBEAEHME K NMHEN-
HOMY, KBagpaTHOMY, METOA Pa3fOXEeHUA Ha MHOXUTENW, 3aMeHbl nepe-
MEHHOW) MpU pelleHUn TPUrOHOMETPUYECKNX YpaBHEHUN. YMeHue oTmMme-
YaTb Ha Kpyre peLlleHns NpoCTENLLMX TPUTOHOMETPUYECKUX HEPABEHCTB

ApPKCUHYC, apKKOCUHYC,
TaHreHc Yncna

apk-

O3HakoMrieHMe C MOHATMEM OOpPaTHLIX TPUFOHOMETPUYECKUX COYHKLIMIA.
MN3yyeHne onpeneneHunii apkcuUHyca, apKKOCMHYyca, apKTaHreHca uucna,
dhopMynmpoBaHue 1x, M3obpaxkeHne Ha eauHUYHOWN OKPYKHOCTU, NMPUMEHe-
HVE NPV peLleHnn ypaBHEHUIA

®YHKLUN, UX CBOUCTBA U TPADUKK

OyHKuMn. loHATME O Henpe-
PbIBHOCTU (PyHKLUN

O3HakomneHne C NOHATMEM MepeMeHHON, MpuMepamMmn 3aBUCMMOCTEN MEX-
Ay nepemMeHHbIMM.

OsHakomneHne ¢ NoHATMEM rpadmka, onpegeneHne NpUHaanexXHoCcT Tou-
kv rpaduky dyHkumn. OnpegeneHne no dopmyne npocTenen 3aBUCUMO-
CTu, BMAa ee rpaduka. BeipaxeHue no popmyne ogHoOM nepeMeHHon Yyepes
apyrve.

OsHakomneHuve ¢ onpegeneHnem gyHkuun, opmynmposaHue ero. Haxox-
AeHune obnacTtu onpegenexHvs n obnactu s3HadeHun yHKUnm

Ceonctea yHkumu. [pacum-
Yeckaa uHTepnpetauus. lMpu-
Mepbl  (PYHKUMOHAmbHBIX 3a-
BMCUMOCTEWN B pearnbHbIX Npo-
Leccax n aBneHnsx

OsHakomneHve ¢ npumepamy (OYHKUMOHANbHbIX 3aBUCUMOCTEN B peanb-
HbIX NpoLeccax U3 CMEXHbIX ANCLUUMINH.

OsHakomneHne c JokasaTeNlbHbIMU PacCYXAEHUSMU HEKOTOPbIX CBOWCTB
NIMHENHOW N KBagpaTU4HOW (OYHKUMA, NpOBEAEHNE UCCNeLoBaHUSA JNIMHEN-
HOW, KyCOYHO-ITIMHEWHON, APOOHO-NTMHEHON 1 KBagpaTUYHON (OYHKLMIA, MO-
CTpoeHue ux rpadcukos. NMocTpoeHne n 4teHue rpadukos yHKUMN. Uc-
cnepoBaHve YHKUUK

CoctaBneHne BuaoB (OyHKUMIA MO OAHHOMY YCMOBWIO, pelleHne 3agad Ha
3KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpadmka yHKLUN

O6paTHble dyHKUMK

N3yueHune noHsmus obpamHol ¢yHKUuU, onpegeneHne suaa U nocmpoe-
Hue epaguka obpamHol yHKUUU, Haxox0eHue ee obracmu ornpederneHusi
u obnacmu 3HadeHud. NpuMeHeHne CBOWCTB (PYHKLMI NpY MccnegoBaHun
YPaBHEHUA N pelleHnn 3adad Ha 3KCTpemyM. O3HaKOMMEHWE C MOHATUEM
CINOXHOW (PYHKLIMK

CTeneHHble, MokasaTenbHble,
norapudmmyeckne u TpUro-
HOMeTpuYeckue dYHKLMN.
Ob6paTHble TpUroHOMeTpu4e-
ckne yHKLnn

BbluncneHve s3Ha4YeHUNn PyHKLUA MO 3HAYEHUIO apryMeHTa.

OnpepeneHne MNOMOXEHWsT TOYKM Ha rpaduke Mo ee KoopauHatam u
HaobopoT.

Mcnonb3oBaHve CBOWCTB (DYHKUWA ANS CPpaBHEHUS 3HAYEHUN cTeneHen u
norapudgmos.

MocTpoeHune rpacrkoB CTEMEHHbIX U NorapnuMmUYeckux yHKLNIA.
PelueHne nokasatenbHbIX U norapudMUYecKnx ypaBHEHU U HEPaBEHCTB
MO N3BECTHbIM aNropuTMam.

O3HaKkoMIIEHNE C NMOHATMEM HEMNPEpPLIBHOW nepuoanyeckon dyHkumm, dop-
MYNMPOBaHNE CBOWCTB CMHYCa U KOCUHYCa, MOCTPOEHME UX rPaddnKoB.
O3HaKoMIIEHNE C NMOHATMEM FrapMOHUYECKMX KonebaHun 1 npuMmepamm rap-
MOHUYECKMX KorebGaHun Ons onMcaHusi NpoLeccoB B OM3nKe 1 Apyrnx oob-
nacTtax 3HaHus.

O3HakoMneHne ¢ NOHATUEM pa3pbiBHON nepuoanyeckon yHKUnmM, opmy-
NMpoBaHWe CBONCTB TAHreHca U KoTaHreHca, NOCTPOEHUE X rpachmKoB.
[MpuMeHeHue cBOMCTB PYHKUUIN AN CPpaBHEHUSI 3HAYEeHU TPUrOHOMETPU-
YeCKUX PYHKLMIA, peLleHnsi TPUTOHOMETPUYECKNX YPaBHEHUIA.

lMocmpoeHue epaghukoe 0bpamHbIX MPU20HOMempPUYEeCcKUX yHKUUU U
onpederieHue o epagukam ux ceolicms.

BbinonHeHne npeobpa3oBaHns rpaddnKkoB

LokymeHm ynpasnsemcsi npozpamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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lMpopormkeHne

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

HAYAJTA MATEMATUYECKOIO AHAITU3A

MNocnepoBaTtenbHOCTU

O3HakoMNneHne C MOHATMEM YWUCIIOBOW MOcnefoBaTenbHOCTU, crnocobamum
€e 3aJaHns, BbIYMCNEHNSMY €€ YNEHOB.

O3HakomrieHue ¢ noHsmuem npedesia rocriedosamesibHOCMU.
O3HakomneHne ¢ BblYMCEHNEM CyMMbl DECKOHEYHOro YMCIIOBOro psiaa Ha
npuMepe BblYUCNEHNS CyMMbl BECKOHEYHO ybbiBaloLen reomeTpu4eckomn
nporpeccum.

PelweHve 3agad Ha npuMeHeHWe opMynbl CyMMbl OECKOHEYHO YbbiBato-
LLIe reoOMEeTPUYECKON nNporpeccum

npOVI3BOD,HaFI n ee npmumMmeHe-
Hune

O3sHakoMmrieHne C NoHATMEM MPOVN3BOAHOMN.

N3yyeHne un popmynmpoBaHme ee MexXaHW4ecKOro M reomeTpUyeckoro
CMbICNa, U3y4yeHne anropuTMa BblYUCIEHNS NPOM3BOLHON HA NpuUMepe Bbl-
YNCMEHNS MTHOBEHHOW CKOPOCTYU 1 YrIIoBOro koadpdumumeHTa kacaTenbHON.
CocTaBneHue ypaBHeEHWs1 KacaTernbHOW B 06LLeM BUae.

YcBoeHune npasun auddepeHumpoBaHus, Tabnuubl NPOM3BOAHLIX dNIEMEH-
TapHbIX OYHKUMI, NpuMeHeHne ans avddepeHumpoBaHns yHKUMA, CO-
CTaBneHns ypaBHeHUs kacaTenbHOW.

N3yyeHne Teopem O CBS3U CBONCTB (PYHKLUN M MPOM3BOAHOW, (HOPMYInu-
poBKa MnX.

lNMpoBeaeHne ¢ NOMOLLIO NPOM3BOAHON NCCNeaoBaHWs MYHKUMK, 3a0aHHON
dopmyrnon.

YcTaHOBNEHWE CBA3M CBONCTB PYHKLMM 1 MPOM3BOAHON MO NX rpadomkam.
MNpyMmeHeHne nNpoOM3BOOHOM QAN peleHus 3agady  Ha HaxoxaeHue
HanbornbLUero, HaUMeHbLLEro 3Ha4YeHUs U Ha HaxoXaeHne aKcTpemyma

MepBoobpasHas U nHTerpan

O3HakomneHne Cc MOHATUEM MHTerpana u nepsoobpasHon. N3yyeHue npa-
BWMa BblYMCNeHns nepsoobpasHon n TeopemMbl HetoToHa— JlenbHuua.
PewweHuve 3agay Ha cBA3b NnepBoobpasHon U ee NMPOU3BOLHOW, BblYNCIEHNE
nepsBoobpasHomn Ans AaHHON PYHKUMK.

PelweHve 3agay Ha NnpyMeHeHVe nHTerpana ans BblYUCNeHUs PU3NYeckux
BEMNUYMH 1 NnoLwiagen.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs N cucTembl ypas-
HeHVW HepaseHcTBa M cucTte-
Mbl HEpPaBEHCTB C ABYMS ne-
pPEMEHHbLIMU

O3HakomneHve C MpoCTENNMN CBEOEHUSIMU O KOPHSAX anrebpanyeckmx
ypaBHEHWU, MOHATUSAMWN NCCNEeAOBaHUSA YPaBHEHUN N CUCTEM YPaBHEHUN.
M3yueHne Teopun paBHOCUIBLHOCTU YpaBHEHU U ee npuMeHeHus. MoBTo-
peHWe 3anncu peLleHns cTaHOapTHLIX ypaBHEHWI, NpUeMoB npeobpa3oBa-
HUSA ypaBHEHUN A8 CBeeHUSA K CTaHOapTHOMY ypaBHEHUIO.

PelwieHne paunoHarnbHbIX, MppauuoHarnbHbIX, NMokasaTenbHblX W TPUrOHO-
METPUYECKUX YPaBHEHWU N CUCTEM.

Mcnonb3oBaHue CBOWCTB U rpaduKoB (PYHKUMIA AN pelleHns ypaBHEHUN.
[MoBTOpEHME OCHOBHBIX MPUEMOB PELLEHUS CUCTEM.

PelweHve ypaBHEHM C MpUMEHEHMEM BCeX MpMeMOB (pas3noXeHus Ha
MHOXWUTENWN, BBEOEHUS HOBbIX HEM3BECTHbLIX, MOACTAHOBKU, rpadnyeckoro
mMeToga).

PelueHne cuctem ypaBHEHUI C NPUMEHEHEM Pa3fnYHbIX CNOCOOOB.
O3sHakomneHne ¢ obLMMKN BOMPOCAaMU PELLUEHUS HEPABEHCTB U UCMOSb30-
BaHVe CBOMCTB U rpadomkoB OYHKUUIA NpU peLleHnn HEPaBEHCTB.

PelueHne HepaBEHCTB U CUCTEM HEpPaBEHCTB C NPUMEHEHWEM Pa3fnyHbIX
cnoco6os..

[MpuMeHeHne maTemMaTUyeckux MeTodoB NS pelleHns copepaTenbHbIX
3ajay M3 pas3nuyHbIX obracTer Hayku M NpakTuku. MHTepnpeTupoBaHue
pesynbTaTtoB C Y4€TOM peanbHbIX OrpaHUY4eHUN

LokymeHm ynpasnsemcsi npozpamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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AJIEMEHTbI KOM

BUHATOPUKWU, TEOPUUN BEPOATHOCTEUN U CTATUCTUKU

OCHOBHbIE MOHATUSA KOMOMHa-
TOPUKKN

N3yueHune npaBuna kOMOMHATOPUKM M MPUMEHEHME MPU peLleHnUn KOMOBu-
HaTOpHbIX 3a4au.

PelwieHne kombuHaTopHbIX 3agay4 meToaom nepebopa v No nNpaBuny yMHO-
XeHus.

O3HakoMneHne ¢ NOHATUAMW KOMOUHATOPUKKU: pasMeLLeHNsMn, codeTaHn-
AMK, NepecTaHoBKamu 1 oopmynamm ans ux BblMUCIIEHNS.

O6bsicHeHWe 1 nNpuMeHeHne opmyn AN BblYMCIEHUS pas3MeLleHni, ne-
pPECTaHOBOK M coYeTaHMln npu peweHun 3agad. O3HakoMneHne ¢ GUHOMOM
HbloToHa 1 TpeyronbHukom lMackans.

PelueHre npaktuyecknx 3agay C UCNonb30BaHNEM MOHATUIA U NPaBUil KOM-
BGMHATOPUKK

OnemMeHTbl TEOPUN BEPOSITHO-
cTen

M3yyeHne knaccuyeckoro onpeaeneHus BEpOsiTHOCTU, CBONCTB BEPOSITHO-
CTUW, TEOPEMbI O CYMME BEPOSATHOCTEN.

PaccmoTpeHne npMMepoB BblYMCNEHNS BEPOSTHOCTEN. PelueHne 3agay Ha
BblYMCEHNE BEPOATHOCTEN COBbITUI

MpeacraBnexue OaHHbIX
(Tabnuubl, gwnarpammebl, rpa-
dukn)

OsHakomneHne ¢ NpeacTaBNeHNeM YUCIOBBLIX AaHHbIX U UX XapaKTepucTu-
Kamu.

PelueHne npaktnyeckux 3agay Ha obpaboTKy YMCMOBBLIX AaHHbIX, BbIYKC-
NeHNe UX XapakTepucTmk

TEOMETPUA

MpsmMble 1 NnNockocTn B Npo-
CTpaHcTBe

dopmynumpoBska 1 NpuUBEAEHNEe AoKa3aTenbCTB NPU3HAKOB B3aUMHOro pac-
NOMNOXeHUs NPSIMbIX U MMNOCKOCTeNW. PacnosHaBaHue Ha vepTexax u Mope-
NSAX pasnNUYHbIX CriydaeB B3aUMHOIO PacronoXeHUs NpsAMbIX U NITOCKOCTEN,
aprymeHTMpoBaHne CBOUX CY>XAEHWUN.

dopmynupoBaHue onpeaeneHnid, NPU3HakoB U CBOWCTB NapannenbHbIX K
nepneHanKynApHbIX NNOCKOCTEN, ABYrPaHHbIX U NMUHENHBIX YINOB.
BbinonHeHne NocTpoeHus yrrios Mexay npsiMbIMn, MPSMON U MIOCKOCTLIO,
MeXAy MOCKOCTSMU MO ONUCaHWUIO N pacrno3HaBaHne Nx Ha Moaensx.
[MpMeHeHne Npu3HaKkoB U CBOWCTB PAaCMONOXEHU NPsMbIX U NOCKOCTEN
npw peLleHnn 3aga.

N30b6paxeHne Ha pUCyHKax M KOHCTPYMPOBaHWE Ha MOAEensiX nepneHauky-
NAPOB W HAKMOHHBLIX K MIOCKOCTU, NPAMbIX, MapannenbHbIX MNoCKOCTeNn,
YrnoB Mexay NpsiMow 1 MIIOCKOCTbI0 1 060CHOBaHWE NOCTPOEHMS.

PeleHve 3apay Ha BblYMCNEHUE rEeOMETPUYECKUX BenuyuH. OnncbiBaHne
paccTosiHNS OT TOYKM A0 MNMOCKOCTW, OT MPSAMOW A0 MIIOCKOCTU, MEXAy
NIOCKOCTAMWU, MEXAY CKPeLMBaOLWMMUCA NPSAMbIMU, MeXOy MNpon3BoSb-
HbIMU dpUrypamMm B NPOCTpaHCTBE

dopmynupoBaH/e U JoKasblBaHUE OCHOBHbLIX TEOPEM O PacCTOAHUSX (Teo-
pem CyLLeCTBOBaHWs, CBOMCTBA).

N30b6paxeHne Ha YepTexax u Moaensx pacctosHus n o6ocHOBaHME CBOMX
cyxgeHun. OnpegeneHve M BblYMCIEHUE PAaCCTOAHWMA B MPOCTPAHCTBE.
lMpuMmeHeHue dopmyr 1 Teopem NNaHUMETPUN ANa pelleHns 3aaad.
O3HakomneHve ¢ MOHATMEM MaparnnenbHOro NPOEKTUPOBaHNS U ero CBOW-
cTBamn. @opmynuposaHue meopemMb! O rowadu opmo2oHaribHOU Mpoek-
yuu MHO20y20/1bHUKa.

MpvmeHeHne Teopun AN 060CHOBaHNSA MOCTPOEHUI U BbIYUCIIEHWIA.
ApryMeHTMpoBaHue CBOUX CY)XOEHWA O B3aMMHOM PacronioXeHUW npo-
CTPaHCTBEHHbIX puUryp

MHororpaHHUK®

OnucaHne 1 XapaKTepuUcTMKa pasfnyHbiX BUOOB MHOroOrpaHHuKOB, nepe-
yMCIEHNEe NX ANEMEHTOB 1 CBOMCTB.

N306paxkeHne MHOrOrpaHHWKOB M BbIMOJIHEHME MOCTPOEHUsI Ha u3obpaxe-
HUSIX U MOAENSX MHOTOrPaHHWKOB.

BbluicneHne NMHeNHbIX 3NIEMEHTOB U YIOB B MPOCTPAHCTBEHHbIX KOHMU-
rypaumsix, apryMmeHTMpOBaHWE CBOUX CYXOEHWIA.

LokymeHm ynpasnsemcsi npozpamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

Xapaktepuctvka n nsobpaxeHune CeYeHUs, pa3sepmKu MHO202paHHUKOS,
BblYMCIIEHWE NNoLagen NOBEPXHOCTEN.

[MocTpoeHne npocTenwnx ceyeHun kyba, npusmbl, nupamuabl. [NpumeHe-
Hue hakToB 1 CBEAEHUIN U3 NNaHUMETPUM.

OsHakomneHne ¢ BMAaMM CUMMETPUIA B NPOCTPaAHCTBE, (hOpMynupoBaHme
onpedeneHni M CBOWCTB. XapakTepucTMKa CUMMETPUM Ten BpalleHus u
MHOrOrpaHHWUKOB.

lMpumeHeHne CBONCTB CUMMETPUN MPU peLLeHnn 3agau.

Vcnonb3oBaHue npnobpeTeHHbIX 3HaHWIA AN UCCNEeAOoBaHNUS U MOOENUPO-
BaHUSA HECIMOXHbIX 3a4ay.

N306paxeHne OCHOBHbIX MHOFOrpaHHUKOB W BbIMOSIHEHNE PUCYHKOB MO
yCIoBusiM 3agav

Tena n nNoBepxHOCTM Bpalle-
HKS

OsHakomneHune ¢ Bnaamu Ten BpalleHusi, opmynupoBaHme nx onpegerne-
HWUA N CBOWCTB.

dopmMynupoBaHMe TEOPEM O CEYEHUW Luapa NITOCKOCTbI0 U MNOCKOCTH, Ka-
caTtenbHom K cdepe.

XapakTepucTuka u nsobpakeHne Ten BpalleHus, UX pa3BepTKM, CEYEHNS.
PelieHne 3agay Ha NOCTpPOEHME CEYEHUN, BbIYMCTNIEHNE ATTVH, PACCTOSAHUN,
yrnos, nnowagen. MNpoBeaeHne gokasaTesibHbIX pacCyXOeHUn npu pelue-
HUK 3agauv.

lMprMeHeHne CBONCTB CMMMETPUM NMPU peLLeHM 3afad Ha Tena BpalleHus,
KoMOUMHaLuuto Ten.

N300paxkeHne OCHOBHbIX KPYrIbIX T€M U BbIMNOSIHEHME PUCYHKA MO YCINOBUIO
3agaun.

NamepeHus B reoMeTpum

OsHakomneHne € noHATMAMK nnowaam u obbema, akcomamu U CBOK-
CTBaMMu.

PelieHne 3agay Ha BbluMCreHMe Nnowazen nNnockux uryp ¢ npuMeHeHun-
€M COOTBETCTBYIOLUNX POPMYIT U (haKTOB U3 NaHUMETPUMN.

N3yyeHne Teopem O BbluMCIIEHUN 06 BbEMOB MPOCTPAHCTBEHHbIX TN, peLle-
HWe 3agay Ha npuMmeHeHne PopMyIn BbIYMCIEHNS OOGBEMOB.

N3ydyeHne cdopmyn AN BblYUCNEHMSA Nnowanen noBepxXHOCTeNn MHOrorpaH-
HWKOB M TeN BpaLLEeHNs.

OsHakomneHve ¢ MeToOA0M Bbl4UCIIEHUS NIoLWwaan NoBEPXHOCTU cdepsbl.
PelleHve 3agad Ha BbluUCIIEHWE NnoLwagen NoBepXHOCTU NPOCTPaAHCTBEH-
HbIX Ten

KOOpD,I/I HaTbl N BEKTOPbI

OsHakomneHve ¢ NoHATUEM BekTopa. N3ydyeHue OekapToBOW CUCTEMBI KO-
opAuHaT B NPOCTPAHCTBE, MOCTPOEHME MO 3afaHHbIM KoopAnHaTaMm TOYEK U
NNOCKOCTEN, HAXOXAEHNEe KoopaMHAT TOYeK.

HaxoxgeHne ypaBHEHWUIA OKPY>XHOCTW, cdepbl, MMOCKOCTU. BbluucneHne
paccTosaHUn Mexay Todkamu. MsyyeHne CBONCTB BEKTOPHbLIX BENUYUH, Mpa-
BUIN Pa3rioXXeHUS BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, NpaBui HaxoX-
OeHVs KoopAuHaT BEKTopa B MPOCTPaHCTBe, Npasuil AeNCTBUIA C BEKTopa-
MU, 3afaHHbIMW KoopaAuHaTamm

lMpumMeHeHue Teopuun Npu pelleHun 3agad Ha OencTBus ¢ Bektopamn. Usy-
YeHWe CKanspHOro NPOV3BEAEHUS BEKTOPOB, BEKTOPHOIO ypaBHEHWUsS MNps-
MOW 1 NNOCKOCTH.

lMpumMeHeHue Teopun Npu pelleHnn 3adad Ha OeVCTBUS C BEKTOpaMu, KO-
OopANHaTHBIN MeToA, NPUMEHEHNE BEKTOPOB ANSA BbIYUCNEHUS BEMUYUH Yr-
1NOB N PacCTOAHUN.

OsHakomneHve c gokasaTenbCTBamMn TEOPEM CTEPEOMETPUM O B3aMMHOM
pacnonoXeHnn NPsiMbIX 1 MIIOCKOCTEN C MCNOJIb30BaHMEM BEKTOPOB.

LokymeHm ynpasnsemcsi npozpamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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paumm oT 17.05.2012 Ne 413 «“O6 yTBepxaeHun peagepanbHOro rocygapcrBeHHoro obpa-
30BaTeNbHOro CTaHgapTa cpeaHero (MNonHoro) obLlero obpasoBaHns™».

4) Tlpuvka3s MwuHucTepctBa obpasoBaHust U Haykum P® ot 31 pekabps 2015 .
Ne1578 «O BHeceHun M3MeHeHul B doefeparnbHbli FOCYy4apCTBEHHbIN 0Opa3oBaTerbHbIN

cTaHOoapT cpeaHero obuiero obpasoBaHns, YTBEPXKAEHHbIN Npukazom MuHucTepcTBa 06-
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pasoBaHusa u Haykm Poccuinckon ®egepaumm ot 17 mas 2012 r. Ne413».

5) [lucbmo [enapTameHTa rocygapCTBEHHOM MOMUTUKM B cpepe nOAroToBKM pa-
6ounx kagpos n AMNO MuHuctepcTBa obpasoBaHus n Haykm P® ot 17.03.2015 Ne 06-259
«PekomeHgaumm no opraHnsauum nonyydeHus cpegHero obuiero obpasoBaHus B npegenax
0CBO€EHNA ob6pasoBaTesibHbIX NporpaMm cpegHero npodeccnoHanbHoro obpasoBaHus Ha
6ase ocHoBHOro obuiero obpasoBaHus C ydeTom TpeboBaHun hepepanbHbIX rocyaap-
CTBEHHbIX 0Opa3oBaTenbHbIX CTAaH4APTOB U Norly4aemMon npodeccun mnm cneymanbHOCTH
cpegHero npodeccrMoHanbHoOro obpasoBaHus».

6) [lpumepHas ocHoBHas obpasoBaTenbHasa nporpaMmma cpeaHero obuwero obpa-
30BaHuA, ogobpeHHas pelleHneM deaepanbHoro y4ebHo-mMmeToanyeckoro oobeanHeHns

no obwemy obpasoBaHuto (MpoTokon oT 28 utoHs 2016 r. Ne2/16-3).

3neKTp0HH ble 06 pa3oBaTel/ibHble peCcypcChbl

1) 3BC «Book.ruy, https://www.book.ru

2) 3BC «HOPAWNT», https://www.biblio-online.ru

3) OBC «Akagemus», https://www.academia-moscow.ru
4) WspaTenbcTtBo «JlaHby, https://e.lanbook.com

5) OBC «YHuBepcuteTckaa 6ubnuoteka oHnamHy», https://www.biblioclub.ru

6) www.fcior.edu.ru (MHdopmaLMOHHbIE, TPEHNPOBOYHBIE N KOHTPOJSIbHbIE MaTe-
puansi).

7) www. school-collection.edu.ru (EguHas konnekumnsa umdposbiX 06p. pecypcoB)
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9 KOHTPOIb M OLIEHKA PE3YNTIbTATOB OCBOEHWA YYEBHOWM ONCLIMMNVHBI

KoHTponb 1 oueHka pe3ynbTaToB OCBOEHUS y4eOHOM OUCUMUMIMHBI OCYLLECTBNSAET-

Cd npenogaBarterieMm B npouecce npopegeHnAa TeCtupoBaHnsd, a TakXke BbINOJIHEHUA O6y-

YyarLWUMUCA UHANBUAYaNbHbLIX 3a4aHUA, UCcreqoBaHU, MPOMEXYTOYHOM aTTecTauunm.

MpeameTHbIE pe3ynbTaTbl 06y'-IeHVIiI

®PopMbl U MeToAbI KOHTPONSA U OLIEHKU
pe3ynbTaToB 06Yy4eHUsA

YcBO€EHHble 3HaHUA:

ponb M MeCTO MaTteMaTukM B COBPEMEHHOM Mupe, obLu-
HOCTb €€ MOHATUN N NPeaCTaBNEHNN;

Becepna c rpynnown, niamemnayaneHasa 6ecena, ak3ameH.

3HayYeHne MaTtemaTu4eckomn Haykn Ona peweHuna 3agad,
BO3HUKAKOLWNX B TEOPUN U NMPAKTUKE;

Becepa c rpynnown, nigmemnayaneHasa 6ecefa, sKk3ameH.

OCHOBBbI anre6pb|, MaTemMaTu4eckoro aHanmsa,; reomeTpum

[MpoBepka BbINONHEHUSA OOMALLHUX 3aJaHui, MaTteMaTu-
yeckMe AWKTaHTbl, obydvarolme M NpoBEpPOYHblE CaMo-
cTtoaTenbHble paboTbl, TECTOBble 3agaHWsi, OTYETLI MO
CcaMoCToATENbHBIM paboTaMm, 3K3aMeH.

OCHOBHbIE NOHATUS U MeToabl AnddepeHLManbHOro U nHTe-
rparnbHOro NCHNCNeHu4;

YCTHbIN U MUCbMEHHBIN AMddepeHLNPOBaHHbIN OMpoc,
obyyatoLme 1 NpoBEpPOYHbIE CaMOCTOATENbHbIE paboThl,
TecTOBble 3a4aHus, OTYETHI MO CAMOCTOSATENbHbIM pabo-
TaM, 9K3aMeH.

cnocobbl pelueHns NpuknagHbiX 3agad B obnactu npodec-
CMOHarnbHOW OeATEeNbHOCTY.

[MpoBepka BbINOMHEHUA OOMALUHWMX 3adaHui, YCTHbIN U
NMCbMEHHBIN AnddepeHLMPOBaHHbIA ONPOC, 3K3aMEH.

OcBO€HHble yYMeHus:

BbINONHATb apmcbmemqecme OENCTBUA Had 4ucramu, co-
yeTad YCTHble U NMUCbMEHHble NpuemMbl; HaxoauTb I'IpVI6J'IVI-
XEeHHble 3Ha4YeHna BeNMMYMH U NorpelHocTn BblYMCIEHUI
(aGCOJ’IIOTHaFI n OTHOCVITerIbHaFI); CpaBHMBATb 4UCIOBblIE
Bblpa>XeHU4;

OueHka 1 npoBepka AOMaLUHEro 3agaHnsi, PPOHTaNbHbIN
Onpoc, 3K3aMeH.

HaxoAuTb 3Ha4YeHWs KOpHSi, cTeneHun, norapudma, TPUroHo-
METPUYECKMX BbIPaXEHUA Ha OCHOBE OnpedeneHus, uc-
nonb3ys npu HeobGXOoAMMOCTW WHCTPYMEHTanbHble cpea-
CTBa; NOMNb30BaTbCA NPUOMWKEHHON OLEHKON NPV MpakTu-
YeCKUX pacyeTax;

KoM61HMpOBaHHbLIN onpoc, npoBepoyHas paboTta, maTte-
MaTUYECKUIN OUKTaHT, 3K3aMeH.

BbIMONHSATL Npeobpa3oBaHUs BblpaXeHWi, NpUMeHsist op-
MyIbl, CBSI3aHHblE CO CBOWCTBaMW CTEMNEHEW, norapmgmos,
TPUTOHOMETPUYECKNX PYHKLNIA;

YCTHBI U NUCbMEHHBIN AnddepPEeHUMPOBaHHbBIN ONpoc,
TECTOBbIE 3a[jaHVs, K3aMeEH.

CTPOUTb rPadduKN U3yYeHHbIX YHKLWA, UINIOCTPUPOBATh MO
rpadomky CBOMCTBA aNeMeHTapHbIX YHKLUNN;

®PpoHTanbHLIA ONpoCc, MHAMBMAYyanbHas paboTa no kap-
TOYKaM, NpoBepoyHas paboTa, 3k3aMeH.

pewaTtb pauuoHanbHble, MokasaTtesbHble, norapupmuye-
ckve, TPUrOHOMETPUYECKNE YpPaBHEHUS, a Takke aHanorny-
Hble HEpaBEHCTBA U CUCTEMB;

[MpoBepka BbINOMHEHUS OOMALLHUX 3aJaHui, MaTeMaTu-
YyecKkMe AWKTaHTbl, oby4varlime M MNpOBEpPOYHbIE CaMo-
cTosiTeNbHble paboTbl, TECTOBbLIE 3a4aHUsI, SK3aMEH.

HaxoaWTb MPOM3BOAHbIE 3NIeMeHTapHbIX (BYHKUMIA, npume-
HATb NMPOM3BOAHbIE ANSI UCCReaoBaHUst YHKUMIA U NOCTPO-
€Hus rpadvKoB, AN NPOBEAEHUS NPUBIMKEHHBIX BblUMCHE-
HWA, pelleHns TMpUKNagHblX 3adady  Ha HaxoxaeHue
HanbonbLUErO Y HAUMEHbLLIETO 3HAYEHUS;

MaTemaTtuyeckme OUKTaHTbI, OOy4varoliMe U npoBepoY-
Hble CcaMOoCTOATENbHblE pPaboThl, TECTOBble 3adaHus,
OTYETHI NO CAMOCTOATENbHLIM paboTam, 3K3aMeH.

pellaTb NpocTeillume KOMBMHATOPHbIE 3a4a4n C UCMOrb30-
BaHMEM W3BECTHbIX (POPMYS; BbIYUCNATL B MPOCTENLLNX
Cny4asx BepOATHOCTM COBbITUIN Ha OCHOBE MoAcyéTta yucna
NCXO[OB;

OueHKa 1 npoBepka AOMaLLHEro 3aaaHus, MPOHTanbHbIN
onpoc, obyyaroLme camocTosiTeNbHble PaBoThl, 3K3aMeH.

pacrno3HaBaTb Ha YepTexax U MoAensx NPOCTPaHCTBEHHbIE
OpPMbI; COOTHOCUTL TPEXMEPHBbIE OOBEKTbLI C MX OMUCaHWS-
MU, 1300paxeHuamMn; n3obpakaTtb MHOFOTPaHHUKM U Kpyr-
nble Tena; BbIMOMHATL YepTeXu MO YCnoBusIM 3ajaY; pe-
WwaTb npocTelilume cTepeoMeTpuyeckne 3agadn Ha Haxox-
AeHVe reoMeTpUYecKMX BENWYMH (ANWH, YINoB, nrowagen,
06BbEMOB);

CobecenoBaHne, KOMOWHUPOBAHHBIW OMpPOC, MpoBepka
AOMalLHero 3agaHusi, obyvalolme W NpoBepoYHble ca-
MOCTOsITENbHbIE PaboThbl, TECTOBbLIE 3afjaHUs, SK3aMEH.

ncnonb3oBaTb I'IpVIOGpeTéHHbIe 3HaHUA N yMeHua B NpakTun-
YeCKoMn AeATeNbHOCTU U NOBCEAHEBHOM XMU3HM.

CobecenoBaHue, KOMOGUHMPOBaHHBIA OMPOC, NpPOBEpKa
JOMalLHero 3agaHusi, obyyatolime M NpoBepoYHble ca-
MOCTOSITENbHbIE PaBoThl, 3K3aMeEH.
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