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1 MOACHUTEJIbHAA 3ATNNCKA

Mporpamma obuwieobpasoBaTtenbHon yyebHon aucumnnuHa «MaTematuka» npeg-
Ha3Ha4yeHa Ana U3yvyeHust MaTeMaTukn B NpodeccrmoHanbHbiXx 0bpas3oBaTeribHbIX OpraHu-
3aumax ClO, peanusyrowmnx obpasoBaTenbHy0 nporpammy cpegHero obuwiero obpasoBa-
HUSA B npeaeniax 0OCBOEHUS1 OCHOBHOWM npodeccuoHanbHon obpasoBaTefibHOM NPorpaMmmbl
Crno (onaort CroO) Ha 6a3e ocHoBHOro obuiero obpasoBaHWA MO cneumanbHOCTU
26.02.05 «3kcnnyaTtauns CyaoBbIX SHEPreTUYEeCKUX YCTaHOBOKY.

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero obpa-
30BaHu4, NpeabsaBnseMbIX K CTPYKType, cCoaepXXaHuo U pesyrnbTaTtaM OCBOeHUs yd4ebHom
ancumnnuHel «MaTtemaTtvka», B COOTBETCTBUM C PekomeHaaumsaMm no opraHu3awumm nony-
JYeHnst cpegHero obuiero obpasoBaHWA B npeaenax OCBOEHUs obpas3oBaTesibHbIX MPO-
rpamMmm cpegHero npodeccnoHanbHOro obpasoBaHnsa Ha 6ase ocHoBHOro obuero obpaso-
BaHUs C y4yeToMm TpeboBaHUN hedepanbHbIX rocyaapCTBEHHbIX 0Opa3oBaTeNnbHbIX CTaH-
[apTOB M MNONy4yaemMon chneumansHOCTU cpefHero npodeccnoHanbHOro obpasoBaHus
(nmcbmo [JenapTtameHTa rocyaapCTBEHHOM MOMUTMKM B cdhepe NMoAroToBKM pabounmx Kaa-
poB 1 ONO MuHobpHaykn Poccumn ot 17.03.2015 Ne 06-259), ¢ ydyeTtom lMpmnmepHon oc-
HOBHOW 0Gpa3oBaTenbHOM nporpammbl cpegHero obuiero obpasoBaHusi, oqobpeHHON pe-
weHnem denepanbHoro yyebHo-meToamnyeckoro o6beanHeHms no obuiemy obpasoBaHuto
(npoTokon oT 28 noHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemMaTuka» HanpaBneHo Ha OOCTUXKEHUE CreayoLmX
uenen:

» obecneyeHne chHopMMPOBAHHOCTU NPEACTABNEHNN O COUManbHbIX, KyNbTYPHbIX U1
NCTOPUYECKNX (haKTOpax CTAHOBMEHMUS MaTeEMaTUKK;

» obecneveHrne choOpMMPOBAHHOCTM FIOrMYECKOro, anroOpuTMUYECKOro U MaTemaTtu-
YEeCKOro MbILLMEHNS;

» obecrneyeHne chopMMPOBAHHOCTUN YMEHUN MPUMEHSATb NOJSTyYEHHbIE 3HAHWUS Npu
peLLUEeHMM PasnnyHbIX 3a4ay;

» obecnevyeHne chopMUPOBAHHOCTUN NPeACTaBNEHNA O MaTteMaTmke Kak 4actun o6-
LLleYenoBeYeCcKon KyrnbTypbl, YHMBEPCanbHOM S3blke Hayku, NMO3BOMSOLWEM OMNUCbIBATb U
n3y4aTb pearbHble NMPOLECChl N ABMEHMS.

B nporpammy BKNOYEHO copepXxaHue, HanpaBfieHHOoe Ha (bOpMUPOBAHUE Yy CTy-
JEHTOB KOMMETEeHUNN, Heobxoaumbix ans kayectseHHoro ocsoeHuns OOl CINO Ha 6ase
OCHOBHOro obuiero obpasoBaHusi C nony4yeHnem cpegHero obuiero obpasoBaHus; npo-

rpamMmbl NOArOTOBKM crneumanncToB cpegHero 3seHa (MMNCC3).

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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2 OBLUASA XAPAKTEPUCTUKA YYEBHOW OUNCLMNNVHBLI «t MATEMATUKA»

MaTtematuka aBnsetca dyHOaMeHTanbHon oblieobpasoBaTenbHOM OUCLUNIIMHOMN
CO CMOXMBLUMMCS YCTOMYMBBIM coAep)XaHnem n obwmumm TpeboBaHMAMM K NOLTOTOBKE
obyvatowmxcs. B npodeccrmoHanbHbix obpasoBaTesnbHbIX OpraHu3auusax, peanmayoLwmx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUS
Ororn Crno Ha 6ase ocHoBHOro obuiero obpasoBaHud, U3yvyeHWE MaTeEMaATUKN UMeeT
CBOM OCOBEHHOCTM B 3aBUCUMOCTM OT npodunsa npodeccrnoHanbHoro obpasoBanus. Mpu
ocBoeHun cneumanbHocten CIO TexHuyeckoro npodunsa npodeccmnmoHansHoro obpaso-
BaHWA MaTtemaTuka msyydaetca bonee yrnybneHHo, Kak npodunbHaa yyebHas ancumnnum-
Ha, yuMTbiBaloLwas cneumdurky ocsamsaemon cneyunanbHocTn. Obwme uenm nlydeHna ma-
TeMaTUK1 TPaaMLMOHHO peann3yloTcs B YeTblpex HanpaBneHusx:

1) obwee npeacrasneHne ob naeax u meTogax MatemaTuku,

2) UHTEeNnekKTyanbHOE pa3BUTHE;

3) oBnageHne Heob6Xo0ANMbIMN KOHKPETHBIMU 3HAHUSIMU U YMEHUSMMU;

4) BocnutaTenbHOEe BO3OENCTBUE.

Mpodmnusauunsa uenem maremaTndeckoro obpasoBaHUs OTpaxaeTcsl Ha Bblibope
NPUOPUTETOB B OpraHM3auumn y4yebHon gedatenbHocTn obydatowmxcs. [ns TeXHU4EeCKoro
npoduns npogeccnoHansHoro obpasoBaHusa BbIOOP LEnen cMmellaeTcss B nparmatuye-
CKOM HarnpasreHun, npegycmaTpuBalolLeM YyCUneHne N paclumpeHme npuknagHoro xapak-
Tepa W3ydeHUs maTeMaTuKn, MNPEUMYLLECTBEHHOM OpPMEHTAUUU Ha anropuTMUYECKUN
CTWUNb NO3HABATENbHOW OEATENBHOCTH.

M3ydyeHne matematukm kak npodunbHon obuieobpasoBatenibHon yyebHon ancum-
NAWHbI, YYUTbIBaKOLWEN crneunguky ocsamBaemMon cTtygeHTamm cneuuansHoctn CI10O,
obecne4ynBaeTcs:

* BblIOOPOM pasNMYHbIX NOAXOO0B K BBEAEHUIO OCHOBHbIX MOHATUN;

* dopMMpoOBaHNEM CUCTEMbI Y4EBHLIX 3adaHui, obecneunBaromnx ahPeKTUBHOE
ocyLlecTBreHNe BblIbpaHHbIX LieneBbIX YCTaHOBOK;

+ oborauieHnem crnekTpa cTunen ydebHon OesaTenbHOCTU 3a CHET COrflacoBaHus C
BeOyLLMMUN OeATENbHOCTHLIMU XapakTepmucTUKkamMmm BbIOpaHHOM crneumanbHOCTMU.

MpodunbHasa cocTaBngaoLwlas oTpaxaeTcs B TpeboBaHMsIX K NOAroToBke oby4ato-
LLIMXCHA B YaCTW:

* obuwen cnMcTteMbl 3HAHUW: coAepKaTernbHble NPUMEpPbl UCMONb30BaHMUS MaTema-
TUYECKUX naen n MetogoB B npodeccnoHarnbHOM OesaTeNnbHOCTY;

* YMEHWIA: pasnuyne B ypoBHe TpeboBaHWUIA K CIIOXKHOCTU NPUMEHSIEMbIX arropuT-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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MOB;

* MPaKTUYECKOrO MCMNOMb30BaHUSA NPUOBPETEHHBIX 3HAHWA U YMEHWUW: UHANBUAY-
anbHOro y4ebHoro onbiTa B NMOCTPOEHUM MaTeMaTUYECKUX MoAeNen, BbiNOSIHEHUM UCCTe-
A0oBaTenbCKMUX MPOEKTOB.

Takum obpasom, peanusaums cogepXaHns y4ebHon OUCUUNNHBI OPUEeHTUPYeT Ha
NMPUOPUTETHYIO POSib NPOLIECCYaribHbIX XapaKTepPUCTUK y4yebHon paboTbl, 3aBUCALLUX OT
npocmnsa npodeccunoHanbHOro obpasoBaHus, NOSyYEHUS OnbiTa UCNOSMb30BaHMA MaTte-
MaTUKN B cofepXaTerbHbIX U NPOgeCcCMOoHarbHO 3HAYMMbIX CUTYaUUsIX MO CPaBHEHWUIO C
hopmarnbHO-ypPOBHEBLIMU pe3yribTaTUBHLIMU XapakTepucTMkamm obyyeHus.

CogepxaHue yyebHON AMCUMNNHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHbIMMU
coagepXatenbHbIMU NMHUAMK 0By4eHMs MaTemaTuke:

* anrebpanyeckasi NIMHUA, BKIIOYaOLas cUCTEMaTM3aUMi0 CBEAEHUA O Yucnax;
N3yyeHne HoBbIX N 0600LLEHNE paHee M3YyYEHHbIX onepauun (BO3BEAEHNE B CTEMEHDb, U3-
BNeYeHne KOpHs, norapudmMmpoBaHne, CUHYC, KOCUHYC, TAHFEHC, KOTaHreHC 1 obpaTHble K
HUM); M3YyYEeHUEe HOBbIX BMAOB YUCIIOBbIX BbIPaXXeHUN U POPMYSl; COBEPLUEHCTBOBAHME
NPaKTUYECKNX HaBbIKOB U BbIYUCIIUTENBbHOWN KyIbTypbl, paclUMpeHne n CoBepLUEeHCTBOBA-
Hue anrebpanyeckoro annapaTa, C)OPMUPOBAHHOIO B OCHOBHOW LLKOSIE, U €ro npumeHe-
HWE K peLleHNo MaTeMaTMYECKUX U NPUKNaaHbIX 3a4ay;

* TeOpeTUKO-PYHKLNOHaANbHaA NIUHUSA, BKIOYaloLWas cucteMatmaaumio n paclum-
peHve cBedeHUn O (PYHKUMNAX, COBEPLLUEHCTBOBaHNE rpadonvyeckux yMEHU; 3HaKOMCTBO C
OCHOBHbIMW MAesAMU N MeTogaMu MaTeMaTU4eCcKoro aHanu3a B obbeme, NO3BOMAOLLEM
nccnenoBaTtb afieMeHTapHble YHKLUUKN U pellaTb NPocTenLlmMe reoMeTpmuyeckue, uanyde-
CKue 1 gpyrve npuknagHble 3agayu;

* NIUHUA YpaBHEHUW U HEPABEHCTB, OCHOBAaHHAsA Ha NOCTPOEHUN U UCCeLOBaHUN
MaTeMaTMyeckux Moaenen, nepecekawwascs ¢ anrebpandeckon n  TEOPETUKO-
PYHKLUMOHANBHOM NMUHUAMW W BKNOYaoLWasa pa3BUTUE N COBEPLLEHCTBOBAHNE TEXHUKM an-
rebpanyecknx npeobpasoBaHMi ANA peLleHNs YpaBHEHUN, HEPaABEHCTB U cucTeM; dop-
MUpOBaHME CNOCOBHOCTU CTPOUTL U UCCreaoBaTb NPOCTENLLNE MaTeEMATUYECKNE Mogenu
npy peLLeHnn NpuKNagHblx 3agad, 3agay U3 CMeXHbIX 1 cneumnanbHbIX AUCUUNIIVH;

* reoMeTpuUeckKas NIMHUA, BKMNoYaloLwasa HarnsaHble NpeacTaBneHnst o NpocTpaH-
CTBEHHbIX burypax n nsy4yeHme nx CBOMCTB, dOPMUPOBAHNE U pa3BUTME NPOCTPaAHCTBEH-
HOro BOOGpakeHusi, pa3BuUTME CroCcOBOB reoOMeTPUYECKUX U3MEPEHUI, KOOPANHATHOIO U
BEKTOPHOIO METOA0B AJS1S peLleHns MaTeMaTUYeCcKuX 1 NpuKnagHbIX 3agav;

* CToxacTun4yeckasa JIMHUA, OCHOBaHHadA Ha pa3BUTUN KOM6VIHaTOprIX ymeHvu7|,

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx



 KeaPK KMPK BFAP® GFEOY BO (kI TY>

daiin: MO-26.02.05.0Y[.09.PN | MATEMATUKA | C.7/36

npeacTaBeHnii 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpY)KatoLero Mupa.
3 MECTO YYEBHOW OMCUMMNNNHBI B YYHEBHOM MNAHE

YyebHasa gucuunnuHa «Matematukay siBnsieTcst y4ebHbIM npegMeTom obs3aTtenb-
HoM npegmeTHoM obnactu «MatemaTtuka n nHgopmatnka» ProC cpegHero obuiero o06-
pas3oBaHus.

B y4ebHbix nnanax MNMNCC3 y4yebHaa aucumnnuHa «MaTtematunka» BXOAUT B COCTaB
o6wunx obueobpasoBaTenbHbiX y4eOHbIX AUCUMNANH, hopMupyeMbix 13 oba3aTenbHbIX
npeameTHbix obnacten ®rOC cpegHero obuwiero obpasoBaHus, AN creuvanbHOCTEN
CINO cooTBeTCTBYIOLLENO NPOhUNa NpodeccrmoHanbHOro obpasoBaHus.

MecTto y4yebHOM ANCUMNNUHBI B CTPYKType MnporpaMmmbl MOArOTOBKM CMNELMANMCTOB
cpedHero 3BeHa: gucuunnuHa BxoauT B obuieobpasoBaTeribHbI LMK Kak npodounbHas

AUCLUNIINHA.

4 PE3YIIbTATbl OCBOEHMA YYEBHOW ANCLMMNNHDI

OcBoeHune cogepxaHust yuebHon gucuunnuHbel «MatemaTtuka» obecnedmBaeT [oO-
CTWXEeHWe CTygeHTaMu cneaywnx pesysibmamos:.

* JIUYHOCMHBIX.

- chopMMpPOBaAHHOCTb NMpeAcTaBneHnin 0 MaTeMaTUKE KaK yHMBEpPCAllbHOM S13bike
Hayku, CpefCcTBe MOAENUPOBaHUSA SABMEHMI 1 NPOLLECCOoB, NaesiX 1 MeTogax MmaTeMaTuku;

= MNOHUMaHWe 3HA4YMMOCTM MaTeMaTUKM ON9 Hay4yHO-TEXHUYECKOro nporpecca,
ChOpMMPOBAHHOCTb OTHOLLEHNSA K MaTEMATMKE KakK K YacTu obLle4YenoBeyeckomn KynbTypbl
yepe3 3HAaKOMCTBO C WUCTOPMEN pasBUTUS MaTeMaTWKW, 3BOMOLMEN MaTEMATUYECKUX
naew;

— pasBUTME JTIOTMYECKOrO MbILLIIEHNS, MPOCTPAHCTBEHHOIO BOOOPaXXeHUs1, anroput-
MUYECKOW KyIbTypbl, KPUTUYHOCTU MbILLIIEHMS] HA YPOBHE, Heobxoammom ans dyayuien
npodeccnoHanbHOM OeATEeNbHOCTWN, ANA NPOLOIMKeHMst obpa3oBaHua M camoobpasoBa-
HUS;

- OBNageHne matemMaTm4yeCcKMMmn 3HaHUAMU N YMEHUAMWN, HeODXoaNMbIMK B NOBCe-
AHEBHOW XXMN3HW, OJ151 OCBOEHUS CMEXHbIX €CTECTBEHHO-HAYYHbIX ANCLUUNINH U AUCLUUNINH
npoceccrnoHanbHOro uMkna, Ang nonyvyeHus obpasoBaHust B obnactsx, He TpelbyroLwwmx
yrnybneHHon mateMmaTn4eckon noaroToBKY;

— rOTOBHOCTb M CNOCOBHOCTb K 06pasoBaHuMio, B TOM YMcre camoodbpas3oBaHuto, Ha
NPOTSKEHUN BCEWN KNU3HU; CO3HATENTIbHOE OTHOLUEHME K HENnpepbiBHOMY 06pa3oBaHuIO Kak

YCNOBMIO yCMNELLHOM NpodeccnoHanbHON 1 00LWLEeCTBEHHON OEATENBHOCTY;

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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— FOTOBHOCTb W CMOCOOHOCTb K CAMOCTOSATENIbHOW TBOPYECKOM U OTBETCTBEHHOM
AeATeribHOCTY;

— FOTOBHOCTb K KONNEKTMBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMu B obpa-
30BaTeNbHON, OOLWECTBEHHO NOSE3HOW, y4eBbHO-UCcneaoBaTeNbLCKON, MPOEKTHOM N OPYrnX
BUOax AeaTernbHOCTY;

— OTHOLUEeHWe K npodeCcCuUoHanbHON OeATEeNbHOCTU KaK BO3MOXHOCTU yyacTus B
peLLUEHMM NNYHbIX, OOLLECTBEHHbIX, FOCY4apCTBEHHbIX, OOLeHaUNoHanbHbIX Nnpobnewm;

* MemanpeoMemHsbIXx:

— YMEHME CaMOCTOATENbHO ONpeaensTb Lenu AeAaTeNlbHOCTM U COCTaBNATb MiaHbl
AeATerIbHOCTN; CaMOCTOSTENIbHO OCYLLECTBIATb, KOHTPONMPOBaTb N KOppeKTUpoBaTb Ae-
ATENbHOCTb; MUCMNOJSIb30BaTb BCE BO3MOXHblE PeCypCbl Afsl OAOCTUXKEHUSA MOCTaBMEHHbIX
uenen n peanuMsauuun nraHoB AEATENbHOCTY; BbiOMpaTh yCnelwHble CTpaTernn B pasnuy-
HbIX CUTYyaUMsIX;

— YMeHue NpOoAyKTUBHO obLaTbCa U B3aMMOAENCTBOBATL B NpoLiecce COBMECTHON
AeATeNIbHOCTU, YYUTbIBaTb NO3ULMM OPYINX YHACTHUKOB AeATENbHOCTU, 3(PPEeKTUBHO pas-
peLwaTtb KOHMIUKTI;

— BfageHne HaBblkaMu NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTENbLCKOM N MPOEKTHOWN
AeATerIbHOCTU, HaBblkaMy paspeLueHnsa npobnem; cnocobHOCTb U TOTOBHOCTb K CAMOCTO-
ATEeNbHOMY MOUCKY METOAOB peLleHUs NpakTUYeckmx 3agay, NPUMEHEHMUIO pasnnyHbIX Me-
TOAOB NO3HAHUS;

- TOTOBHOCTb W  CMNOCOBHOCTbL K  CaMOCTOATENbHOM  MH(POPMAaLMOHHO-
no3HaBaTesflbHON OeATeNbHOCTWU, BKMOYAsh YMEHUE OPUEHTMPOBAaTbCS B PasfUYHbIX UC-
TOYHUMKAX MHOPMaUUKN, KPUTUYECKN OLEHMBATbL U MHTepNpeTUpoBaTb MHGOPMaUuio, no-
nyvyaemMyo U3 pasnmnyHbiX NCTOYHMKOB;

- BnageHue A3blKOBbIMW CPEACTBAMWU: YMEHME SACHO, NOMMYHO M TOYHO M3naraTb
CBOI TOYKY 3pEHUS, UCMOMb30BaTh afeKkBaTHbIE A3bIKOBbIE CPEACTBa;

— BrnageHue HaBblkaMun No3HaBaTeNbHOM pediekCcn Kak 0CO3HaHNUS coBepLlaeMblxX
AENCTBUA U MbICIUTENbHBIX MPOLIECCOB, UX pe3yrbTaTOB M OCHOBAHWW, rpaHuL, CBOEro
3HaHVSA U HE3HAHWUSA, HOBbIX NO3HaBaTeSbHbIX 3a4a4 N CPeACTB ANS X JOCTUXKEHUS;

- LeneycTpeMsreHHOCTb B MOUCKaX M MPUHATUM peLleHuin, coobpasnTenbHOCTb U
WUHTYMLUNA, pPasBUTOCTb NPOCTPAHCTBEHHbIX NpeacTaBreHnin; CnocoBHOCTbL BOCMPUHUMATL
KpacoTy 1 rapMOHUIO MUPa;

* NpedMemHbIXx.

- chOPMUPOBAHHOCTb NPEACTABNEHUN O MaTeEMATMKE Kak 4acT¥ MUPOBOW KynbTy-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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pbl U1 MECTE MaTEMATUKN B COBPEMEHHOW LMBUNIM3aLnKn, cnocobax onncaHust ABneHnn pe-
anbHOro MMpa Ha MaTeMaTU4YECKOM A3bIKE;

— chOPMUPOBAHHOCTb NPEeACTaBNEHUN O MaTEMATUYECKNX MOHATUAX KaK BaXKHEW-
WX MaTeMaTUYECKNX MOLENSX, NO3BOSISIOLLMX ONUCBIBATb U M3y4aTb pasHble Npouecchl
N SBMEHUS; NOHUMaHME BO3MOXHOCTM aKCMOMaTU4YECKOro MOCTPOEHUS MaTeMaTUYECKUX
Teopuu;

- BNageHue metogamu oKas3aTenbCTB U anrOpUTMOB PeLUEHUs, YMEHUE UX Mpu-
MEHSTb, NPOBOAMTL AOKa3aTernbHbIE PACCY>XAEHNSA B XO4€E PELLEHNS 3aay;

- BnageHue ctaHaapTHbIMM NpUEMaMU peLLEeHUs paunoHanbHbIX U MppaunoHarb-
HbIX, NOKa3aTesbHbIX, CTENEHHbIX, TPUFTOHOMETPUYECKMUX YPABHEHNA N HEPABEHCTB, UX CU-
CTEM; UCMOSb30BaHNE rOTOBbIX KOMMBIOTEPHbBIX MPOrpaMm, B TOM YMCne Ans nomcka nyTm
peLleHns n MNNICTpaunn peLleHns ypaBHEHUIA N HEPABEHCTB;

-ChOPMNPOBAHHOCTL NMpeAcTaBneHnin 06 OCHOBHLIX MOHATUSAX MaTeMaTU4eckoro
aHanu3a M Ux CBOWCTBaX, BraeHMe YMEHMEM XapakTepu3oBaTb noBegeHue yHKUUN,
NCNonb30BaHMeE NOSTyYEHHbIX 3HAHUI ONS ONMCaHUA N aHanu3a pearbHbIX 3aBUCUMOCTEN;

— Blag€HNEe OCHOBHbLIMU MOHATUSIMU O MINOCKMX U MPOCTPAHCTBEHHbLIX reoMeTpuye-
CKMX cpurypax, Mx OCHOBHbIX CBOWCTBaAX; COPMUPOBAHHOCTb YMEHUS pacrno3HaBaTb reo-
MeTpudeckne urypbl Ha YyepTexax, Mogensix U B pearibHOM MUpe; NPUMEHEHNE N3y4eH-
HbIX CBOMCTB reoMeTpudecknx curyp n oopMyn Ansa pelieHns reoMmeTpudecknx 3agad u
3ag4ay C NPakTU4YECKUM COAEPXKaHUEM;

- CChOopMMPOBAHHOCTbL NPEACTABNEHUI O NMpOLiEeccax U SABMEHUSX, UMEIOLLNX BEPO-
SAITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pearnbHOM MUPE, OCHOBHbIX
MOHATMAX NIEMEHTAPHOM TEOPUN BEPOATHOCTEN; YMEHNA HAXOAUTb N OLiEeHMBaTb BEPOSIT-
HOCTM HaCTyMNNeHus CobbITUN B MPOCTENLLUNX MPAKTUYECKMX CUTYaUMAX U OCHOBHbIE Xapak-
TEPUCTUKUN CNyYaNHbIX BEMNNYNH;

—-BNageHne HaBblkaMX MCMNONb30BAHUSA TOTOBbIX KOMMbLIOTEPHbLIX Mporpamm npwu
peLueHnmn 3agau.

Pabouas nporpamma HanpasreHa Ha hopMUpoBaHME Yy OByvatoLNXCA SNEMEHTOB
cnenylowmnx obLLMX KOMNETEHUWNN:

OK 01. BbibupaTtb cnocobbl pelieHus 3agay npodecCuoHanbHOM OeATenbHOCTMH,
NPUMEHNTENBLHO K Pa3fNUYHbIM KOHTEKCTaM;

OK 02. OcywectBnatb NOUCK, aHanuM3 M UHTepnpeTaumio MHhpopmaumm, Heobxo-

AVUMOW 4115 BbINONHEHNA 3a4a4 NpodyeCcCnoHanbHON JEATENTbHOCTH;

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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OK 03. lnaHupoBaTb MU peann3oBbiBaTb COOCTBEHHOE NpodeccnoHanbHoe 1 nny-
HOCTHOE pasBuUTUE;

OK 04. PaboTtaTb B KONMnekTMBe M komaHae, 3dEKTMBHO B3anMMOLENCTBOBATL C
Konneramu, pykoBoACTBOM, KIMEHTaMM.

OK 05. OcywectBnaATb YCTHYIO M MUCbMEHHYIO KOMMYHMKaLMIO Ha rocyaapCTBEH-
HOM a3blke Poccuiickon ®egepauum ¢ y4eTom 0COHBEHHOCTEN COLManbHOMO U KynbTYpPHOro
KOHTEKCTa;

OK 06 TlMposBnATb rpakgaHCKO-NaTPMOTUYECKYIO MNO3ULMIO, OEMOHCTPUMPOBATb
OCO3HaHHOe NoBefeHVe Ha OCHOBE TpaAMUMOHHbLIX 0OLledYenoBeYyeckmx LeHHOCTEeN, Npu-
MEHSTb CTaHOaPTbl aHTUKOPPYMNLNOHHOIO NOBELEHWS;

OK 07 CopgencresoBaTb COXpaHEHUIO OKpyXatoLen cpefdbl, pecypcocbepexeHuto,
3P PEKTMBHO LENCTBOBATL B YPE3BbIYANHbLIX CUTYaLMUSX;

OK 08. Ncnonb3oBaTb cpeactBa oM3MYECKOn KynbTypbl ANs1 COXPAHEHUSA N yKpen-
neHnsa 340poBbs B npouecce npodeccuoHanbHOM OesaTenbHOCTU 1 noagepxaHna Heob-
XOOUMOTO YPOBHS OM3NYECKOWN NOArOTOBIIEHHOCTY;

OK 09. Wcnonb3oBaTb MHGOPMALMOHHbLIE TEXHONOMMN B NPOdeCcCuoHanbHon aes-
TenbHOCTY;

OK 10 TlMonb3oBatbca npodeccnoHanbHONM AOKYMeHTauuen Ha rocyaapcTBEHHOM
N UHOCTPAHHOM £i3blKaXx.

OK 11  Wcnonb3oBaTb 3HaHUSA MO (PMHAHCOBOW rPaMOTHOCTU, NNIaHMPOBaTb Npea-

NPUHUMATESbCKYIO AeATeNbHOCTb B NpodyeccruoHarnbHom cdepe.

5 COOEP>XAHME YYEBHOW ONCLMMNNVHBI

BBepneHue
MatemaTnka B Hayke, TEXHWKE, IKOHOMWKE, MHMOPMALMOHHBLIX TEXHONOMMAX |
npakTu4yeckon gesatenbHocTU. Llenu v 3agayv nsydeHna matemaTukm npu oCBOEHUN Mpo-
deccuin CINO un cneumanbHocten Cl10O.
AIITEBPA
Pa3eumue noHssmusi o 4ucie
Llenble n paumoHanbHble vyncna. dencrteutenbHble Ynucna. pubnuxeHHble 8blHuUC-
neHusi. KoMmrineKcHble Jucra.
KopHu, cmeneHu u no2apugmbi
KopHu 1 cteneHn. KopHu HaTypanbHOM cTeneHn n3 yncna un nx ceoncrtea. Crene-

HN C paunoHaribHbIMM MoKa3aTenamMum, nx corictBa. CTeneHn ¢ OeNCTBUTENbHBIMM MOKa-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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3atenamu. Ceolicmea cmerneHu ¢ delicmaumersibHbIM rioka3amersieM.

Norapudm. Jlorapudm uncna. OcHoBHOe norapudpmMmmndeckoe ToxaectBo. [lecs-
TUYHbIE U HaTypanbHble norapudmebl. MNpaBuna gencteuin ¢ norapudpmamu. epexon K
HOBOMY OCHOBaHWUIO.

lNMpeoGpa3oBaHue anredbpanyecknx BbipaxeHUW. [NpeobpaszoBaHne paumnoHarnb-
HbIX, MppPaLMOHanbHbIX CTEMEHHbIX, NOKa3aTeNbHbIX U JTOrapudMUYECKNX BblPaXKEHNIA.

lIpakmu4eckue 3aHsIMus

ApudmeTnyeckne AeNCTBUS HaL YMcnamMm, HaxoXaeHne NPUOIMKEHHbIX 3HaYeHUn
BESTMYUH U MOrPeLLIHOCTEN BblYUCIEHN (ABCONTHOM U OTHOCUTENBHOWM), CPaBHEHME YNC-
NOBbIX BblpaXXeHW. BbluncneHne n cpaBHeHne KopHen. BoiNonHeHWe pacyeToB C paguka-
namu. PelwleHne nppaumoHanbHbIX ypaBHEHUI. HaxoxaeHne 3HayeHUn cteneHen ¢ paum-
OHanbHbIMW nokasatenamu. CpaBHeHue cTteneHen. [Npeobpa3oBaHusi BblpaXeHUW, CO-
Aepxawmx cteneHun. PelleHne nokasaTtenbHbIX YpaBHEHUN. Pellenne npuknagHblx 3agad.
HaxoxgeHne 3HayYeHun norapmgma no npousBosibHOMY OCHOBaHWtO. epexoq oT ogHOro
OCHOBaHuA K gpyromy. BeluucrieHne n cpaBHeHue norapudgmos. JlorapudgpmmpoBaHue u
NnoTeHUMpOBaHUe BblpaxXeHun. MpnbnmkeHHble BbIYUCIIEHUSA N peLleHns NpUKnaaHbiX 3a-
nad. PelwleHune norapndmMmnyeckmx ypaBHeHUN.

OCHOBblI TPUTOHOMETPUU
OCHOBHbIe NOHATUA

PaguaHHasa mepa yrna. BpawarensHoe gsuxkeHne. CUHYC, KOCUHYC, TAHIEHC U KO-
TaHreHc Yncna.

OCHOBHbIe TPUroHOMeTpU4eCcKkue ToxaecTsa

dopmynbl npuseaeHust. Popmyribl cnoxeHns. dopmynbl yaBoeHns Qopmyribl rorsio-
BUHHO20 yara.

Mpeobpa3zoBaHMA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXKeHUMN
lMpeobpasoBaHMe CyMMbl TPUFOHOMETPUYECKNX (DYHKLUMA B Npou3BedeHue u npo-
n3BefeHns B CyMMY. BbipaxXeHue mpuaoHoMempuyecKux hyHKUUU Yepel3 maHaeHc rnosio-
BUHHO20 apayMeHma.
TpuroHomeTpuyeckue ypaBHEHUA U HepaBeHCTBa

lMpocTenwme TpuroHoMeTpudeckme ypaBHeHus. [lpocmeliwue mpusoHomMempu4ye-
CKUe HepageHcmea.

O6paTHble TpuroHomMeTpuyeckmne pyHKLUUN. ApKCUHYC, apKKOCUHYC, apKTaHreHc.

lIpakmu4eckue 3aHsIMus

PaguaHHbIn MeTOo4 U3MepeHus yrnoB BpaleHUs 1 cBA3b C rpagycHon mepon. Oc-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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HOBHble TPUrOHOMETPUYECKMEe TOXAecTBa, (POpMyIbl CMOXEHWUs, yaBOeHus, npeobpaso-
BaHWE CYMMbl TPUTOHOMETPUYECKMX (PYHKLMA B Npon3BeaeHne, npeobpasoBaHne npous-
BeJeHUs TpuroHoMmeTpudeckux yHKUMn B cymmy. [lpocTenne TpUroHOMeTpudeckue
ypaBHeHUsa n HepaBeHcTBa. ObpaTHble TPpUroHoMmeTpuyeckme OyHKLUUKN: apKCUHYC, apKKO-
CVHYC, apKTaHreHc.

®YHKLMU, UX CBONCTBA U TPA®UKH

®yHKumn. ObnacTtb onpeaeneHns n MHOXECTBO 3HAYeHUN; rpadouk yHKUUKU, No-
CTPOEHME rpadonKkoB PYyHKLMI, 3aaHHbIX pas3nnyHbIiMKM crnocobamu.

CeouctBa ¢pyHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHWYEHHOCTb,
nepnoanyHocTb. NMpoMexyTkn Bo3pacTaHus M yObiBaHWSA, Hanbonbliee U HanMeHbLuee
3HayeHus, ToYkM aKcTpemyma. [padmnyeckas uHTepnpetauma. MNMpumepbl QyHKUMOHAMNb-
HbIX 3aBUCUMOCTEN B pearbHbIX Npoueccax u sereHuax. ApudmeTmyeckue onepauun Hag,
dyHKunAMKU. CnoxxHasa yHkums (komnos3nuns). lNoHssmue o HernpepbisHOCMU (hYHKUUU.

O6paTHble dbyHKUuuMn. Obnacmb ornpedeneHuss u obnacme 3HadYeHul obpamHol
¢yHKuuu. 'paghuk obpamHoul hyHKUUU.

CteneHHble, NOKa3aTenbHbIe, NorapudMmyeckmne 1 TpUroHoMmeTpuyeckue PyHKLUN.
O6paTHble TpUroHomMmeTpuyeckme PyHKLNU

OnpepeneHns yHKUMIA, X CBOMUCTBA U rpadukn. MNpeobpasoBaHus rpadmkos. Na-
pannesnibHbIN NepeHoc, CUMMETPUS OTHOCUTENBHO OCEN KOOpAUHAT U CUMMETPUS OTHOCU-
TeNbHO Havarna KoopauHaT, CAMMETPUSA OTHOCUTESIbHO MPSIMON Yy = X, pacTshKeHNe U cxa-
TVe BOONb OCEN KoopauHar.

lpakmu4eckue 3aHsIMus

Mpumepbl 3aBUCUMOCTEN MEXAY NepeMeHHbIMU B pearibHbIX nNpoueccax U3 cMex-
HbIX gucumnnnuH. Onpeaenenne yHKumin. NoctpoeHne n YteHne rpacdmkoB pyHkunn. Uc-
cnegoBaHme dyHKumMn. CBONCTBA NMHEMHOW, KBAAPATUYHOMW, KYCOYHO-NTMHENHON 1 OpO6-
HO-NUHEeNHOM yHKUMA. HenpepbiBHblE N Nepuoguyeckme dyHKumMn. CBoNCTBa U rpadmnkm
CUMHyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. ObpaTHble yHKLUMU 1 ux rpadoukn. ObpaTHble
TpuroHomeTpuyeckme yHkuun. lNpeobpasoBaHnsa rpaduka QyHKUMK. apMoHUYeckme
konebanwua. MpuknagHble 3agadn. MNokasaTtenbHble, norapugmuyeckme, TPUroHoMmeTpuyde-
CKMEe ypaBHEHUS U HepageHCmea.

HAYAJIA MATEMATUYECKOI'O AHAJIU3A

NMocnepoBatenbHocTU. Cnocobbl 3agaHus M CBOWCTBA YUCAOBBLIX MNoOcrenoBa-
TenbHocTen. lNoHsmue o npedene nocnedogamesibHocmu. CyuecmeosaHue rpedesna

MOHOMOHHOU oepaHuquHoEl rnocrniedogamersibHocmu. CyMMI/IpOBaHI/Ie nocrieaoBaTtesibHO-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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cTen. beckoHe4vHo ybbiBaloLLas reoMmeTpuyeckas nporpeccus n ee cymma.

MpounsBoagHas. [NoHATNE O Npon3BOAHOM PYHKLMN, ee reOMeTPUYecKnin u unsunye-
CKUI CMbICI. YpaBHeHMe KacaTenbHOW K rpadouky pyHKuuun. MNMponsBogHble CyMMbl, pasHo-
CTW, NpounsBeaeHuns, YacTHble. [ponM3BOAHbLIE OCHOBHbLIX 3anieMeHTapHbIX yHKuuin. lMNpu-
MeHeHMe NMPOU3BOAHON K UCCNeoBaHUI0 OYHKLMIA U MNOCTPOeHUto rpadukos. pou3soo-
Hble obpamHoU ¢byHKUUU U KOMIo3uyuu ¢byHKyuUU. NpumMepbl UCMorib30BaHMUS Npou3Boa-
HOW ONSA HaxXOXOEeHUs Haunydlero pelweHns B NpuknagHblx 3agadax. Bropas npoussoa-
Hasl, ee reoMeTpuyecknn N puanyecknin cmbicn. HaxoxageHne CKOpoCTU ONA npoLecca,
3agaHHOro opmMyJsion 1 rpacUKoMm.

MepBooGpa3Haa u wuHTerpan. [lpMMmeHeHMe onpeadeneHHoro WHTerpana pAans
HaxoXgeHus nnowaan KpusosnmHenHon Tpaneuuun. ®opmyna HetoToHa—/JlenbHuua. Mpu-
Mepbl NPUMEHEHNA NHTerpana B Gusnke u reoMeTpum.

llpakmu4eckue 3aHssMus

Uucnoeas nocnegoBaTenbHOCTb, CNOCODLI ee 3aaHund, BblMUCNEHUS YSIEHOB MNO-
cneposatenbHocTU. NMpegen nocnegoBaTenbHOCTU. BbeckoHevHO ybbiBatolwaa reomeTpu-
Yyeckaqa nporpeccus. [NponsBogHaa: MexaHN4YecKnin 1 reoMmeTpudeckuin CMbIC NPON3BOA-
HOWN. YpaBHeHMe kacaTenbHon B obuwem Buge. lMNMpasuna un dopmynsl andpdepeHumposa-
HUA, Tabnuua NpPou3BoAHbIX aNeMeHTapHbIX (PyHKUnN. ccnegoBaHue oyHKLMM C NOMO-
Wb NpounssogHon. HaxoxaeHne Hambonbliero, HAaMMeHbLLEro 3Ha4YeHusl U 3KCTpemarnb-
HbIX 3Ha4YeHUN yHKuMn. WHTerpan u nepBoobpasHasa. Teopema HbtoToHa—I/lenbHunua.
MpuMeHeHne nHTerpana K Bbl4UCIIEHUIO (PU3NYECKUX BENNYNH U NNoLagen.

YPABHEHUA U HEPABEHCTBA

YpaBHEeHUA N cucteMbl ypaBHEeHUN. PaumoHanbHble, nppaumoHanbHble, nokasa-
TeNnbHblE U TPUrOHOMETPUYECKME YPaBHEHUA U CUCTEMbl. PaBHOCUNBHOCTb YypaBHEHWHN,
HepaBeHCTB, cucteM. OCHOBHbIE MPUEMbI UX PeLLeHUs (pasfnoXeHne Ha MHOXUTENW, BBe-
AEeHne HOBbIX HEU3BECTHbIX, NOACTAHOBKA, rpadpnyeckun Metos).

HepaBeHcTBa. PauuoHanbHble, uppaunoHasnbHble, Mnoka3aTefbHble U MpPU20HO-
mempudeckue HepaBeHCTBa. OCHOBHbIE NPUEMbI UX PELLUEHNS.

Ucnonb3oBaHue cBOUCTB U rpadpMkoB PYHKUUNA NPU pelleHUn YypaBHEHUNA U
HepaBeHCTB. MeToa uHTepBanoB. 3obpaxeHne Ha KOOPAMHATHOW MAOCKOCTU MHOXEe-
CTBa peLLEHN YPaBHEHUN U HEPABEHCTB C ABYMS NEPEMEHHBLIMU U UX CUCTEM.

lNpuknadHbie 3ada4yu

lMpumeHeHne maTeMaTUYeCcKNX MeTOO0B AN1S peLleHus coaepkaTernbHblX 3a4a4y u3

pasnuyHbIX obrnacte Haykum u npakTukn. MHTeprnpeTaums pesynbTaTta, yvyeT peanbHbIX

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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orpaHn4YeHunn.

lIpakmu4eckue 3aHsIMus

KopHu ypaBHeHWn. PaBHOCUNBHOCTL ypaBHeHMW. [lpeobGpasoBaHue ypaBHEHUMN.
OcHOBHble NpuemMbl peLleHnst ypaBHeHUN. PelleHne cuctem ypaBHeHuin. Vicnonb3oBaHue
CBOWCTB U rpacdmKoB (PyHKLUMN ONSA peLleHns ypaBHEHUA N HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
AneMeHTbl KOMOUHATOPUKKU

OcCHOBHblE MOHATUA KOMOMHATOPUKK. 3afayn Ha NOACHET YMcrna pasMeLleHun, ne-
pecTaHoOBOK, coyeTaHun. PelweHue 3agjady Ha nepebop BapuaHtoB. Popmyna GuHOMa
HbtoToHa. CBorncTBa GUHOMMHAMNBHbBIX KO3 PULUNEHTOB. TpeyronbHuk Nackans.

AneMeHTbl TeEOpUU BEPOATHOCTEN

CobbITne, BEpPOATHOCTb COBLITUSA, CrOXEHME U YMHOXEHWe BepoATHOCTeWn. [ToHs-
mue o0 He3asucumocmu cobbimud. [JuckpemHas crny4yalHasi eefluduHa, 3aKoH ee pacripe-
OerneHus. Yucrnosbie xapakmepucmuKku OUCKpemHoU crydaltHol eefnuduHbl. MoHsmue o
3aKoHe bonbuwux qucerl.

AneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU

MpencraBneHne AaHHbIX (Tabnuubl, AnarpaMmmbl, rpadukun), 2eHepasibHasi CO80-
KyrnHocmb, 8bI60pKa, cpedHee apughmemuyeckoe, meduaHa. lNoHsmue o 3adavyax mame-
Mamu4deckol cmamucmuku. PeweHue npakmuyeckux 3aday C MpuMeHeHUeM eeposim-
HOCMHbIX MEmMOoO08.

lpakmu4eckue 3aHsIMus

NcTopusa pasBuTus KOMOGMHATOPUKN, TEOPUN BEPOSTHOCTEN U CTAaTUCTUKM N UX POSlb
B pasfnMyHbIX chepax 4YenioBeyeckon XusHegesaTernbHoCTWU. [MpaBuna KOMOMHATOPUKW.
PeweHne komMOumHaATOpHbIX 3agay. PasmelleHusi, coveTtaHnsa U nepecTtaHoBKU. BuHom
HbloToHa n TpeyroneHuk NMackang. lNpuknagHele 3agayn.

FTEOMETPUA
lpsiMble u nnockocmu e npocmpaHcmeae

B3anmHoe pacnonoxeHue OBYyX NpAMbIX B NpocTpaHcTBe. [MapannensHoCcTb nps-
MOW 1 nriockocTu. MNMapanneneHOCTb NnockocTen. NepnenHamkynsapHOCTb NPSIMON U NIoC-
KoCcTu. [lepneHaVKyNap U HaknNoHHas. Yron mexay npaMor M NroCKOCTbio. [ByrpaHHbIv
yron. Yron mexay nsockoctamu. NepneHaukynsipHOCTb ABYX MNockocTen. 'eomeTpude-
ckne npeobpasoBaHUsa NPOCTpaHCTBA: NapannenbHbli NEPEHOC, CUMMETPUSA OTHOCUTENb-
HO nnockocTu. lNapannenbHoe npoekTupoBaHue. llnowadb OopmMo2oHaribHOU MPoeKyuU.

N3o6paxkeHne NpoCcTpPaHCTBEHHbLIX Uryp.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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MHororpaHHuUKu

BepwuHbl, pebpa, rpaHn MHororpaHHuka. Paszeepmka. MHozoepaHHbIe yaribl. Bbi-
nyKrible MHo202paHHUKU. Teopema Sunepa. MNpuama. MNpamasa n HakrnoHHas npusma. lNpa-
BuUnbHaa npuama. Mapannenenvneq. Ky6. MNMupamunga. MNpasunbHaa nupamuga. YceyeH-
Haa nupamuga. Tetpasgp. CummeTtpum B Kybe, B napannenenvnene, B npusme u nupa-
muae. Ceyenna kyba, npuambl n nupamugbl. MNpeacrasneHne o npaBusbHbIX MHOFOrpaH-
HuKax (TeTpasagpe, Kybe, okTasgpe, Joaekasgpe v ukocaagpe).

Tena n noBepxHOCTU BpalleHUsA

LUunnmHap n KoHyc. YceveHHbI koHyc. OcHoBaHUWe, BbiCOTa, OOKOBasi NOBEPXHOCTb,
ob6pasytowas, passeptka. OceBble CeYEHNA N ceveHuns, napanenbHble OCHOBAHMIO.

LWap u chepa, nx ceveHnsa. KacatenbHasa NnockocTb K cpepe.

MU3mepeHus B reometpum

O6bem u ero namepeHue. NHterpansHas oopmyna obbema.

dopmynbl o6bema kyba, NPAMOYrosibHOro napannenenuneaa, NpuamMbl, LMNUHAPA.
dopmynbl obbema nupammuasl U kKoHyca. @opMynbl NoWaan NOBEPXHOCTEN LunMHApa U
KoHyca. ®opmynbl o6bema wapa 1 nnowaan cdhepbi.

Mopo6bue ten. OTHOLWEHMS NnoLwanemn NnoBepxHocTen n 06bLeMOB NOAOBHbLIX Ten.

KoopanHaTtbl U BEKTOPDI

MpamoyronbHaga (oekapToBa) cuctema KoopauHat B npocTtpaHcTee. dopmyrna pac-
CTOSHUA Mexay ABYMSI TouKaMu. YpaBHEHUSA cdepsbl, rn10ckocmu U rpsiMod.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BeKTOpoB. CroXeHne BEKTOPOB. YMHOXe-
HWe BeKTopa Ha 4Yncno. PasnoxeHue BeKTopa no HanpasneHUaM. Yron Mexay ABYMS BeK-
Topamu. lNpoekuus BekTopa Ha ocb. KoopamHaTbl BekTopa. CkanspHoe npoussegeHue
BEKTOPOB.

Mcnonb3oBaHne KOOpAMHAT M BEKTOPOB MPU pelleHun mMaTemMaTU4ecKux u npu-
KnagHbIx 3agau.

lpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pPacnofioXXeHna npsiMbIX. Yron mexagy npsmbiMyi. BaanmHoe
pacrnonoxeHue npambIX N NrockocTen. MNepneHankynsap U HaknmoHHasa K NiioCKOCTU. Yron
MeXxagy NpAMoKr U NNOCKOCTbI. TeopeMbl O B3aMMHOM PacrofioXXeHUu NpsiMon U MioCcKo-
cTn. Teopema O Tpex nepneHaukynsapax.

Mpu3Hakn n ceorcTBa NapannenbHbiX U NepPneHaUKYNAPHbIX MAOCKOCTEN.

PaccTosHue oT TOYKM OO0 NAOCKOCTU, OT NPSIMOW A0 MIOCKOCTU, PacCTOsHUE MexXay

MIOCKOCTSIMU, MEXAY CKpeLLMBaOLLMMUCS NPSAMbIMA, MeXAY NPOU3BOSbHBIMU hurypamu B

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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NnpoCTpaHCTBe.

[MapannensHoe nNpoekTMpoBaHWe U ero cBonctea. BaavmHoe pacrnonoxeHue npo-
CTPAHCTBEHHbIX uUryp.

PasnuyHble B1abl MHOrorpaHHMKOB. Vx nsobpaxeHus. CeyeHns, pasBepTkU MHOrO-
rpaHHuKoB. lNMnowanb noBepxHocTU. Buabl cummeTpuii B npoctpaHcTBe. CummeTpus Ten
BpaLLEeHMa N MHOrorpaHHKoB. Bblumcnenne nnowaaen n o6bemos.

BekTopsbl. [lenctBua ¢ Bektopamu. [lekapToBa cuctema KoopamHaT B MPOCTPaHCTBE.
YpaBHeHME OKPYXHOCTWU, cdepbl, NNOcKocTU. PacctosaHne mexay Todkamu. [dencteua c
BEKTOpamMu, 3adaHHbIMy KoopanHatamun. CkanspHoe npovsBefeHne BeKTopoB. BekTopHoe
ypaBHeHMe rnpsiMon 1 NyIocKocTu. Micnonb3oBaHne BEKTOPOB MNpu AoKa3aTeNbCTBe TeopeM

cTepeoMeTpumn.

6 TEMATUYECKOE NMI1AHMPOBAHWE

Mpn peanusaumm copepxaHus obuweobpasoBaTtensHon Yy4ebHON OUCUUNIIVHDI
«MaTtematuka» B npegenax ocsoeHus OOl CINO Ha 6a3e ocHoBHOro obuiero obpaso-
BaHWSA C nonydeHnem cpeaHero obuwero obpasosaHua (MNMNCC3) makcnmanbHas yvyebHas
Harpy3ka oby4vatowmxca coctaensieT no cneumanbHoctaMm CI1O TexHunyeckoro npoduns
341 yac, u3 HuUx ayamTopHas (obs3aTenbHas) Harpyska obydatowmxcs - 234 yaca; BHea-

yaMTOpHas camocTosiTeNnbHas paboTta ctyaeHToB — 90 YacoB, KOHCynbTauum — 17 Yyacos.

6.1 TemaTu4yeckuin nnaH

Bup yuye6Ho paboTbl KonuyectBo 4acos
AyautopHble 3aHATUA. CoaepxaHue obyyeHus

BeegeHve 2
Pasgen 1. PasButme noHATMA 0 Yucne 8
Pasgen 2. YpaBHeHWNs 1 HepaBeHCTBa 14
Pasgen 3. KopHu, ctenenn, norapudmbl. PyHKLUUN U rpadouKm. 36
Pasgen 4. OCHOBbI TPMTOHOMETPUN. 36
Pasgen 5. Hayana matemartndeckoro aHanunsa 40
Pasgen 6. MiHTerpan u ero npumeHexve 32
Pasgen 7. KoopauHaTtbl 1 BEKTOPbI 6
Pasgen 8. NpsiMble 1 NNOCKOCTU B MPOCTPAHCTBE. 14
Pasgen 9. MHororpaHHUKKW 1 Kpyrible Tena 34
Pasgen 10. 3nemeHTbl KOMOMHATOPUKK, TEOPUN BEPOSITHOCTEN U Ma- 12
TeMaTNYECKON CTaTUCTUKM.

UTtoro 234

BHeayauTopHasi camocTosiTenbHas paboTta
Pabota ¢ y4eBHUKOM, BbINONHEHUE AOMAaLUHEro 3ajaHns, NoaroToBka 90
BbICTYN/EHMI N0 3a4aHHbIM TeMaM, JOKNaAaoB, pedepaTos, acce v ap.
8 mom yucne uHOusuUOyarsibHbIU MPoeKkm 12
KoHcynbTaumm 17
lMpomexymoyHas ammecmauyusi 8 hopMe IK3ameHa, 2 cemecmp

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx




 KeaPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

Pain: MO-26.02.05.0Y1.09.PM | MATEMATUKA | C.18/36
6.2. TemaTuyeckoe nnaHnpoBaHne yqe6H017| ONCUUNIUHDbI
Vuebnas Harpyska 1o y‘leGHOMy IJjilany, yac =
= o0s13aTesibHasl Harpy3Ka, uac % %
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1 cemecmp 102 102 40 7 149
Beseoenue 2 2 2

1 Bgeoenue. vl[e.rlu U 3a0a4u u3yHeHus MamemMamuKyu npu OC60eHUU Cneyu- 22 22 2 [1], c.4-6 2 5
anvrocmeti CIIO.

Pazoen 1. Pazsumue nonamus o yucie 8 8 4 12
Tema 1.1 Pazsumue nousimusi o yucie. 8 8 4 12

2 Jleticmeumenvhole uucaa. 2/4 2/4 [1], ¢.7-14 2-3

3 Apughmemuueckue Oeticmeus ¢ HUCIAMU. 2/6 2/6 2-3 T

4 Hpubnuscénnvie sviuucnenus. Ioepewnocms npubnusicenuil. Ilponopyuu. 2/8 2/8 [1], c.15-18 2.3
Illpoyenmul.

5 Komnnexcuvie uucna. 2/10 2/10 [1], c.18-22 2-3 T
Camocmosimenvras paboma Nel no meme 1.1: paboma c yueOHurxom, 4/4 Memoouueckoe 2.3
8bINOHEHUE DOMAUHE20 3A0AHUSL. nocobue
Paszoen 2. Ypasnenus u nepagencmea 14 14 6 20
Tema 2.1 Ypasnenus u nepasencmsa. 8 8 4 12

6 Payuonansvuvie ypasnenus. Cucmemvl ypagnenuii 2/12 2/12 [1], c.22-25 2

) ' [1], ¢.230-242
7 Payuonanvnvie nepasencmesa. Cucmemvl HepageHcma 2/14 2/14 [1], ¢.242-246 2
[1], ¢.230-237

8 Hppayuonanvuvie ypasHenus. 2/16 2/16 [1] c.238-242 2

9 Hppayuonanvuvie nepasencmaa. 2/18 2/18 2
Camocmosmenvnas paboma Ne2 no meme 2.1: Memoouueckoe

4/8 2-3
paboma ¢ yueOHUKOM, 8bINOTHEHUEe QOMAUIHe20 3a0AHUS. nocobue
Tema 2.2 Onpedenumenu. 6 6 2 8

10 Onpeodenumenu 2 nopsioxa. Cucmemvl TUHEUHBIX YPAGHEHUN ¢ 08YMsL Ne- 2/20 2/20 2.3
PEMEHHBIMU.

11 Onpeoenumenu 3 nopaoxa. Cucmemvl 1uHelHbIX YPAGHEHUT ¢ mpems ne- 2/22 2/22 1-2
PeMEHHbIMU.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac e
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 g
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12 Pewenue cucmem ypasnenuil ¢ nomowwto onpedenumeneii 2 u 3 nopsoxos. 2/24 2/24 2 T
Camocmosmenvrasn paboma Ne3 no meme 2.2: Memoouueckoe
2/10 2-3
paboma ¢ yueOHUKOM, 8bINOHEHUE OMAUIHe20 3a0AHUS. nocobue
Paszoen 3. Kopnu, cmenenu u nozapughmot. 36 36 14 4 54
Dynkyuu u cpaguxu
Tema 3.1 Cmenenv ¢ OelicmeumenbHbiM NOKA3AMeENeM. 8 8 3 11
13 ril;;r;jnb ¢ yenvim nokasamenem. Ceoticmea cmenenu ¢ yeibiM NOKA3A- 226 226 [1], ¢.26-29 2 wi
14 Apuqlmemuwecukuu K8AOpammblil KOpeHb. Apuqb/wemu:{ec;cuu KOpeHb N — o1l 2/28 2/28 [1], c.29-33 1-2
cmenenu. Ceolicmea apugpmemuuecko2o KOpHs N - Ol CMeneHu.
15 Cmenens ¢ payuoHansHbiMm noxasamenem. Ilonamue cmenenu c¢ Oeli- 2/30 2/30 IThaxamsl [1], c.33-35 1-2
cmeumenvHbim hokazamenem. Ceolicmea cmeneHu.
16 Ipeobpazoeanus ubIpadiceHuil, COOEPHCAUUX CIMENECHU. 2/32 2/32 [1], c.36 Nel-6 1-2
Camocmosmenvras paboma Ne4 no meme 3.1: paboma c yueOHuKom, 313 Memoouueckoe 2.3
8bINOIHEHUE OOMAUHE20 300aAHUS. nocobue
Tema 3.2 Qynxyuu. Ioxazamenvuasn pyHxyus. 12 12 5 2 19
[1], c.122-126
. . [1], ¢.131-137
17 Dynryuu u ux ceovicmea. Cmenennas QyHKkyus, ee colicmea u epagux 2/34 2/34 Ihaxamot [1], c.139-141 1-2 OF
sonpocwl 1-24
18 Tokazamenvras gynrkyus, eé cgolicmea u cpapux. 2/36 2/36 IThaxamol [1], c.40-45 1-2
19 Tokazamenvrvie ypasHeHUsl. 2/38 2/38 [1], c.46-49 Nel 1-2
20 Pewenue nokazamebHblx YyPAeHeHUil. 2/40 2/40 [1], c.46-49 Nol 1-2
21 | Hoxasamenvhvle Hepasencmea. 2/42 2/42 [1], c.46-49 No2 1-2
22 | Pewenue nokazameibHblx HepAGEeHCMS. 2/44 2/44 [1], c.46-49 Ne2 1-2
Memoouueckoe
Camocmosimenvhas paboma Ne5: Obpamnas @pynxyust. 1/14 nocobue 2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac e
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 g
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Camocmosimenvuvie pabomor Ne6 no meme 3.2: paboma ¢ yueOHUKOM, 4/18 Memoouueckoe 2.3
8bINOIHEHUE OOMAUWHE20 3A0aAHUS. nocobue
Koncynomayuu no memam 3.1, 3.2 2/2
Tema 3.3 Jlocapugmuueckas gynkyus. 16 16 6 2 24
23 Hon}}mue aoeapugpma uucia. OCHOBHOE N02apupmuyeckoe moricoecmeo. 2/46 2/46 Thaxamsl [1], ¢.37-39, 1-2
Ceoticmea 102apugmos. Nel-6
24 Jlecsmuunvlii u Hamypanvholil n02apu@mel. Popmyna nepexooa K 102a- 2/48 2/48 [1], ¢.37-39, 1-2
pUGMam ¢ HO8bLM OCHOBAHUEM. MNel-6
25 | Jlocapupmuposanue u nOmeHyupoSaHue GbipaiCceHuil. 2/50 2/50 [1], ¢.50-51 1-2
26 | Jlocapugpmuueckas pynkyus, eé ceoticmea u epagux. 2/52 2/52 [1], c.40-45 1-2 Mr
27 | Jloeapugpmuueckue ypasnenus. 2/54 2/54 [1], c.46-49 Ne3 | 1-2
28 | Pewenue nocapupmuueckux ypasneHuil paziuyHbiMu Cnocobamu. 2/56 2/56 [1], c.46-49 Ne3 | 1-2 T
29 Jloeapupmuueckue nepasencmaa. 2/58 2/58 [1], c.46-49 Ne4 | 1-2
30 Pewenue 1oeapupmuieckux Hepasencms. 2/60 2/60 [1], c.46-49 Ne4 | 1-2
Camocmosmenvuvie pabomot Ne7 no meme 3.3: Memoouueckoe
6/24 2-3
paboma c y4ebHUKOM, BbINOTHEHUE QOMAUNE20 3A0aHUS. nocobue
Kouncynomayuu no meme 3.3 2/4
Pazoen 4. Ocnosbl mpuzonomempuu. 36 36 14 2 52
Tema 4.1 Tpueonomempus npAMOY20IbHO20 MPEY2ONbHUKA. 4 4 4
31 S;Zfamnomeyuﬂ MEANCOY YeNamu U CMOPOHAMU NPSIMOY2OIbHO20 MPEY2Oib- 2/62 2/62 ITnaramor 2
32 Pewenue npsamoy2oibHo20 mpey2oibHuKd. 2/64 2/64 2 mr
Tema 4.2. Tooxcoecmaenuvie npeodpa306anus MpPUSOHOMEMPULECKUX Gbl- 18 18 6 24
padiceHu.
33 Eounuunas oxpyscnocms. Paouannas mepa yena. Ilepesoo epadycuoil 2/66 2/66 TITnakamor [1], c.93-07 1-2
Mepbl 8 PAOUAHHYIO U 0OPATNHO.
Onpeodenenue mpucoHoMempudeckux @QVHKYUL Yucio8oeo apeymeHmad.
34 CoomnouteHus MeNcoy mpu2oHOMempuieckKuMu QYHKYUAMU 00HO20 ap- 2/68 2/68 [1], ¢.98-102 2
2yMeHma. 3HaKu mpueoHoMempuieckux QyHkyuil.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac e
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 g
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35 | @opmynst croscenus. Dopmynsl npuseoeHus. 2/70 2/70 [1], ¢.103-106 2-3
36 Dopmynvl 060UHO20 apeymenma. 2[72 2[72 Iakamor [1], ¢.103-106 2-3
37 DopMmyibl RONOBUHHO20 AP2YMEHINA. 2/74 2/74 [1], ¢.103-106
38 TIpeobpazosanue cymm mpueonomempuueckux yHKyull 8 npousseoetue, 2176 2176 [1], c.107 1-2
npoU38e0eHUs. 8 CYMMY.
39 Tpuconomempuueckue mojicoecmea. 2/78 2/78 [1], ¢.107-108
40 | Ipeobpaszosanue mpuzoHOMEMpU4ECKUX GbIPANCCHUIL. 2/80 2/80 [1], ¢.107-108 1-2
41 | Bwinoanenue ynpasichenuii no meme 4.2. 2/82 2/82 [1], ¢.107-108 2-3 T
Camocmosmenvras paboma Ne 8 no meme 4.2: Memoouueckoe
6/30 2-3
paboma c y4ebHUKOM, BLINOTHEHUE QOMAUNE20 3A0aHUS. nocobue
Tema 4.3 Ceoticmea u epaguru mpucoHOMempuyeckux QyHKyuil. 6 6 3 9
42 Tpueonomempuueckue QyHKYUU, UX COUCMEA U 2papuxiL. 2/84 2/84 IThaxamol [1], ¢.109-113 1-2
43 Hp?cmeumue npeobpazo8aHus epapuKos mpucoHOMempuyeckux QyHK- 2/86 2/86 [1], ¢.109-113 1-2 M
yuil. [1], ¢.131-137
44 Obpammuvie mpueoromempuyeckue QyHKyuuL. 2/88 2/88 IThaxamol 1-2
Camocmosimenvras pabomaNe9 no meme 4.3: Memoouueckoe
3/33 2-3
paboma c y4ebHUKOM, BLINOTHEHUE QOMAUNE20 3A0aHUS. nocobue
Tema 4.4. Tpuconomempuueckue ypagHeHus U HepageHCcmad. 8 8 5 2 15
45 Tpocmeiiwue mpucoHoMempuyecKue yPagHeHusl. 2/90 2/90 [1], c.114-116 1-2
46 Pewenue mpuconomempuueckux ypagHeHuil, c00AWUXCS K NPOCMetuM. 2/92 2/92 [1], ¢.116-119 2-3
47 Tpueonomempuueckue nepasencmea. Pewenue npocmeiuux mpucoHo- 2/94 2/94 [1], c.119 2.3
Mempu4ecKux Hepasencms.
48 Buinonnenue ynpasicnenuii no meme 4.4 2/96 2/96 [1] J\cfoj_lf(;lm 2-3 T
Camocmosmenvnas paboma NelO no meme 4.4: Memoouueckoe
5/38 2-3
paboma ¢ yueOHUKOM, 8bINOIHEHUE QOMAULHE20 3A0aHIUSL. nocobue
Kouncynomayuu no pazoeny 4 2/6
Pazoen 5. Hauana mamemamuueckoz2o ananuza 6 6 2 1 9

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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[Iponomxenue
YueOHas Harpy3Kka 1mo yaeOHOMY IUIaHy, Jac e
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 g
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Tema 5.1 Iocreoosamenvrocmu. Ilpeden nociedosamenviocmu. Ilpeden 6 6 2 1 9 [1], c.165-171
QyHryuu.
49 Yucnosas nocxzedoeameﬂbnuocmh IIpeden uuciogoli nociedo8amenbHo- 2/98 2/98 [1], c.165-171 1-2
cmu. Ilpeden gpynxyuu. Ceoticmsa npedenos.
50 3ameuamenvivie npedenvi. 2/100 2/100 [1], c.165-171 1-2
51 cBrzz:;c,veHue npeoenos QyHKyuu ¢ NOMOWbIO PACKPLIMUA HEONPEOEeNEHHO- 2/102 2/102 [1], c.765-171 2 T
Camocmosmenvras paboma Ne 11 no meme 5.1: Memoouueckoe
2/40 2-3
paboma ¢ yueOHUKOM, 8bINOHEHUE OMAUIHe20 3a0AHUS. nocobue
Koucyromayus no meme 5.1 1/7
Hmozo 3a cemecmp 102 102 40 7 149
2 cemecmp 132 132 50 10 192
Pazoen 5 Hauana mamemamuueckozo ananusza (npododicenue) 34 34 12 2 48
Tema 5.2 [lpouzsoonasn ghynxyuu. 18 18 6 24
1 3adalnf, npusoosiuyue K NOHAMUI0 Npou3gooHou. Ilpouseoonas, eé ¢husu- 22 22 [1], c.171-176 1-2
YeCcKUull CMblCIL.
2 Tpasuna u popmynet ougppepenyuposanus. 2/4 2/4 Iaxamel [1], ¢.176-180 1-2
. [1], c.180-182,
3 Jupdepenyuposanue snemenmaphvix ynxyuii 2/6 2/6 sonpocut 1-5 2
4 Ipoussoonas croocnoul ghynkyuu. 2/8 2/8 Ihaxamot 1-2 Mr
5 Ilpouszeoonas obpammuo ynkyuu. 2/10 2/10 IThaxamol 2
6 Jlugppepenyuposanue cnodxcnol u 0opamuou GyHkyuil. 2/12 2/12 2
7 eomempuyeckuil cMblc nPOU3600HOU. YpasHenue KacamenbHol. 2/16 2/16 [1], ¢.171-176 2
8 Bmopas npovu3eoduaﬂ, eé pusuueckuti cmoica. Puzuueckue nPULONCEHUs. 2114 2114 1-2
NPOU3B0OHOLL.
9 Pewenue 3a0ay na Haxoxcoenue npou3Bo0OHbIX. 2/18 2/18 2-3
Camocmosmenvuas paboma Nel2 no meme 5.2: Memoouueckoe
6/6 2-3
paboma c y4eOHUKOM, BLINOTHEHUE QOMAUIHE20 3A0aHUSL. nocobue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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Pain: MO-26.02.05.0Y1.09.PM | MATEMATUKA | C.23/36
[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac e
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 g
" = B T. 4. [T0 BUJIAM 3aHSITHI . g = &
= , S 5 = % 5 | E&
= = = | & | & o ZE| 5| = -
s = Z 5 & = £ Cpencrsa JomaniHee 2 | o B
S Homepa 1 HAMMEHOBAHHE PA3IENIOB M TEM ° = 2 g g3 EE g = 3 2 E 2
§ 5 § é £ E 2 = 3 é § EE = E o0ydeHus 3a1aHne 2 = E 2
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< S1¢ | & g 5 =
B = = =
Tema 5.3 Hcecneoosanue (hynrkyuii ¢ nOMOwb0 NPOU3600HOI. 12 12 4 16
10 | Hccrnedosanue pynkyuu na MOHOMOHHOCb, IKCIMPEMYM 2/20 2/20 [1], c.183-187 2
11 | Hanpasnenue svinyknocmu epagura gynxyuu. Touku nepeauba Kpugoil. 2/22 2/22 [1], c.183-187 2
12 Inan uccrnedosanus ynkyuu u nocmpoenue 2paghuxos GyHKyuil. 2/24 2/24 [1], ¢.127-131 2
13 HUccnedosanue ¢hynkyuil u nocmpoenue epaghuxos. 2/26 2/26 2 mr
14 Haubonvuiee u naumenvuiee snavenus ¢ynxkyuu. Pewenue 3a0au 2/28 2/28 [1], ¢.187-192 2
15 | Ipumenenue npouzgo0HbIX NP peuienuu NPaAKMu4ecKux 3a0au. 2/30 2/30 [1], c.187-192 2-3
Camocmosmenvras paboma Nel3: Peuwenue npuxkiadueix 3adau Ha 2/8 Memoouueckoe 2.3
HAXOXHCOeHUe HAUDONLULUX U HAUMEHBUMUX SHAUEHUT PealbHbIX BETUYUH. nocobue
Camocmosmenvras paboma Nel4 no meme 5.3: Memoouueckoe
2/10 2-3
paboma c y4ebHUKOM, BbINOIHEHUE OOMAUHE20 3A0AHUSL. nocobue
Tema 5.4 upghepenyuan ynxyuu. 4 4 2 2 8
16 | Howusmue ougpgpepenyuana gynkyuu. 2/32 2/32 1-2
17 Tpunoswcenus oughpepenyuana kK nPUOIUNCEHHBIM GLIYUCTICHUSM. 2/34 2/34 1-2
Camocmosimenvras paboma Nel5 no meme 5.4: 2112 Memoouueckoe 2
paboma c y4ebHUKOM, BbINOTHEHUE QOMAUNE20 3A0aHUS. nocobue
Koucynomayus no pazoeny 5 2/2
Pazoen 6. Humezpan u e2o npumenenue. 32 32 9 2 43
Tema 6.1 Heonpedenéunwiii unmezpan 14 14 5 19
Tabnuya unme-
18 Tepsoobpasnas. Ocrosnoe c80UCMEo NepeoodPAsHbIX. 2/36 2/36 2panog [1], ¢.193-195 1-2
19 Heonpedenénnviii unmezpan u e2o npocmeliuiie ceolcmed. 2/38 2/38 [1], ¢.193-195 1-2
20 Memoo nenocpedcmeenno2o UHMe2pupoB8anusl. 2/40 2/40 [1], ¢.193-195 1-2 Mr
21 Haxoocoenue HeonpedeneHHbIX UHMESPALO8 MENOOOM HENnOCPedCmseeHt- 242 242 2
HO20 UHMESPUPOBAHUS.
22 Hnmeepuposanue cnocob6om nooCmanosKu. 2/44 2/44 1-2
23 Haxooicoenue neonpedesieHnblx UHme2paiog cnocobom noOCmMaHo8KI. 2/46 2/46 2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx



 KeaPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

Pain: MO-26.02.05.0Y1.09.PM | MATEMATUKA | C.24/36
[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac e
2 o0si3aTeNibHasl HArpy3Ka, Yac - 2 g
" = B T. 4. [T0 BUJIAM 3aHSITHI = Z
= S § = = 0:5 = —g"
& & ' : =g| E 3 S | g
= 2 = | & | 3 o 22| = 2 | 29 E
s = S © o E o© o S = Cpencta Homainee 8 o 2 5
= Homepa u HanMeHOBaHKE Pa3IeioB U TeM ° g g g 95 g E g = 2 om e
55 5 = =z 2x| 88 3= = = 00yueHus 3a7aHue 2 S = 2
Z = Q = S5 o] 88 5= o 3} Q SERPENGY
2 - S o 2= 8w a =
E § S| EE 5E & E| & 2| 2%
< o = > 2 o = m = = > g B
L S S < g ©° = =
- E
24 Qusuyeckue u ceomempuyecKue NPULONCEHUs. HeonpeoeréHHo20 UuHme- 2/48 2/48 2.3
2paia.
Camocmosmenvras paboma Nel6: «llpunoscenue HeonpedenéHHozo uH- 2114 Memoouueckoe 2.3
mezpana K peuleHur0 NPUKIaoHsIx 3a0ay. nocobue
Camocmosimenvras paboma Nel7 no meme 6.1: 317 Memoouueckoe 2.3
paboma ¢ y4eOHUKOM, 8bINOIHEHUE OOMAUHE20 3A0AHUSL. nocobue
Tema 6.2 [Ipocmetivue oughpepenyuanvHovle ypasHeHus: Nep8o2o NOpPsOKa 6 6 6
o5 Tonamue ougghepenyuanvrozo ypasnenus. I[lopsadox ouggepenyuanvro- 2/50 2/50 1-2
20 ypasnenus. Obujee u yacmuoe peuienue.
26 | Jluppgepenyuanvuvie ypasnenus ¢ pazoersiiomuMucs nepemeHHbLMU. 2/52 2/52 1-2
27 Pewenue oughgepenyuanvrvix ypasuenuii ¢ pazoensiouumMucs nepemeH- 2/54 2/54 1-2
HbIMU.
Tema 6.3 Onpedenénuviii unmezpal 12 12 4 2 18
28 Onpedenénmpiil unmezpai, c8OUCMaA. 2/56 2/56 [1], ¢.201-206 1-2
29 | Betuucaenue npocmetiuux onpedenénublx uHmepanos. 2/58 2/58 [1], ¢.217-219 1-2
30 3amena nepemennoii 6 onpedenennom unmezpae. 2/60 2/60 1-2
31 I eomemputeckuti cmbicn onpedenénnoco unmeezpana. Ilnowaos Kpugonu- 2/62 2/62 1-2 M
HelHoU mpaneyuu.
32 | Beiuucaenue nrowadeti niockux guayp. 2/64 2/64 1-2
33 Pewenue 3a0ay ¢ npumenenuem onpedeieHH020 uHmezpad. 2/66 2/66 1-2 Mr
Camocmosimenvras paboma Nel8: Bviuucnenue 06émos men epawjerusi ¢ 2/19 Memoouueckoe 2.33
NOMOWbIO ONpPedeNéHHO20 uHmezpad. nocobue
Camocmosimenvhas paboma Nel9 no meme 6.3: paboma c yuebHuxom, 2121 Memoouueckoe 2.3
8bINOIHEHUE OOMAUHE20 3A0ANUA. nocobue
Koucyromayus no pazoeny 6 2/4
Pa3zoen 7. Koopounamui u éekmopol. 6 6 1 1 8
Tema 7.1 Bexmopwi Ha niockocmu u 6 npocmpancmee. Memoo koopou- 6 6 1 1 8
Ham.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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34 IIpamoyeonvras cucmema Koopounam 6 npocmpauncmee. Bexmopwr na 2/68 2/68 [1], c.72-85 1-2
HAOCKOCIU U 8 NPOCIMPAHCIEBe.
35 | Ocrosnvie 3adauu, pewiaemvie KOOPOUHAMHBIM CHOCOOOM. 2/70 2/70 [1], c.85-88 1-2
36 | Pewenue 3adau. 2[72 2[72 [1], c.90-92 2-3 Mmr
Camocmosimenvras paboma Ne2(0) no meme 7.1: Memoouueckoe
1/22 2-3
paboma ¢ y4eOHUKOM, 8bINOIHEHUE OOMAWHE20 3a0aHUs nocobue
Koucynomayus no pazoeny 7 1/5
Pazoen 8. Ilpamvie u niockocmu 6 npocmpancmaee. 14 14 2 1 17
Tema 8.1 OcHognvie MOHAMIUA CIMEpeoMempuu. Bzaumnoe pacnonosicenue 10 10 10 IThaxame. [1], c.143-145
APAMBIX U NIOCKOCMEU 8 NPOCMPAHCHIBe.
37 Axcuomvl cmepeomempuu, cnedcmaus u3 akcuom. Bzaummnoe pacnonodice- 2174 2174 Jr— [1], c.52-55 1-2
HUe NPAMBIX U NIOCKOCmell 8 NPOCMPAHCMmEe.
Hapannenvhocmo npsimoul u naockocmu, 08yx niockocmeu. Ilpusnaxk na-
38 | pamnenvhocmu npsmoiu u naockocmu. Ilpuznax napaniervhocmu 08yx 2/76 2/76 IThaxamol [1], c.56-58 1-2
njiockocmetl.
39 Yeon meoncoy npamoii U nrocKocmyio 6 npocmparcmee. Ilpusnax nepnen- 2178 2178 IThaxamol [1], ¢.59-65 1-2
OQUKYISPHOCMU NPSIMOUL U NILOCKOCIU. [1], c.88-90
40 Teopema o mpéx nepneHOUKyIapax. 2/80 2/80 Ihaxamot 1-2
41 | Pewenue 3adau 2/82 2/82 1-2 T
Tema 8.2 Jlgyepanuwiii y2on. 4 4 2 1 7
42 | Jlgyepannuii yeon. Ilpusnax nepnenouxyIspHocmu 08yxX ni0CKOCMeEI. 2/84 2/84 Inaxamot 1-2
43 Haxoocoenue yenos u paccmosnuil 8 npocmpancmee. 2/86 2/86 1-2 Mr
Camocmosmenvnas paboma Ne2l no paszdeny 8: paboma c yuebnuxom, 2124 Memoouueckoe 2.3
8bINOIHEHUE OOMAUHE20 3A0ANUS. nocobue
Koncynomayus no pasoeny 8 1/6
Pazoen 9. Muozozpannuku u Kpy2isle mena. 34 34 9 2 45
Tema 9.1 Muoeoepannuxu, niowadu ux nogepxHocmeti U 00vEmvl 22 22 5 27
44 THonamue o 2COMEMPUUECKOM Mmefe U €20 NOGEPXHOCTL. Ipusma, nio- 2/88 2/88 1-2
]aodb NOBEPXHOCIU U 0OBEM NPUSMDL.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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45 | Hapannenenuneo, suosl, céoticmsa. Kyo. 2/90 2/90 [1], c.145-147 1-2
46 | Pewenue 3adau. 2/92 2/92 2
47 | Hupamuda, niowads nogepxnocmis i 00bém RUPaMuobl. 2/94 2/94 [1], c.148-150 1-2
48 ZZ@OLEIEHH(LQ nupamuoa, niowadb NOBEPXHOCMU U 0O0bEM YCeUEHHOU NUpa- 2/96 2/96 [1], c.148-150 1-2
49 | HaxooicOenue 0CHOBHBIX DIeMEHMO8 NPU3M U NUPAMUO. 2/98 2/98 [1], ¢.148-150 1-2
50 | Ceuenus nupamuooi. 2/100 2/100 [1], c.148-150 1-2 mr
51 | Ceuenus npuszmuol. 2/102 2/102 1-2
52 | 3aoauu na nocmpoenue cevenuil MHO202PAHHUKOS. 2/104 2/104 2
53 | Pewenue 3a0au 2/106 2/106 2 T
54 | Ilpasunvhbie MHO202PAHHUKIL. 2/108 2/108 [1], c.154-158 1-2 U1
Camocmosmenvras paboma Ne22 no meme 9.1: Memoouueckoe
5/29 2-3
paboma ¢ yueOHUKOM, 8bINOIHEHUe QOMAUIHe20 3a0aHUS. nocobue
Tema 9.2 Tena spawenus, niowadu ux nogepxnocmeti u 00vEmvl 12 12 4 2 18
. [1], ¢.151-153 )
55 Tena spawenus. Lununop. [nowads nosepxuocmu. Obwvém. 2/110 2/110 [1]. c.207-213 1-2
56 | Pewenue 3a0au. 2/112 2/112 [1], ¢.151-153 2
57 | Konyc. Yceuénnuiii konyc. Ilnowaos nogepxnocmu. O6vém 2/114 2/114 [1], c.151-153 1-2
) ) ) ) [1], c.207-213
58 | Pewenue 3adau. 2/116 2/116 [1], ¢.151-153 2
59 | Ulap u cghepa. Bzaummnoe pacnonodxcenue niockocmu u uapa. 2/118 2/118 [1], ¢.151-153 1-2
60 Haxooicoenue 0cHogHbIX 21eMeHMo8 YunuHopa, KOHyca, wapd. 2/120 2/120 [1], ¢.151-153 2 T
Camocmosmenvhas paboma Ne23 no meme 9.2: paboma c yuebnuxom, 4/33 Memoouueckoe 2.3
BbINOIHEHUE QOMAUHE20 300aAHUS. nocobue
Koucyromayus no pazoeny 9 2/8
Pazoen 10. Inemenmol KOMOUHAMOPUKU, MeOpUU BEPOAMHOCHEN U 12 12 5 2 19
MAMeMamuyecKoll CIamucmuKu.
Tema 10.1 Dnemenmol KOMOUHAMOPUKU. 4 4 2 6

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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61 Pasoen kombunamopuxu. Iousmue gaxmopuana. Ilepecmanoeku, pas- 21122 21122 [1], c.66-69 2.3
MeujeHusl, COYemaHusl.
62 | Pewenue 3a0au ¢ uCnoib308anuemM NOHAMULL U NPAGUL KOMOUHAMOPUKU. 2/124 2/124 [1], c.69-78 2
Camocmosmenvras paboma Noe24 no meme 10.1: Memoouueckoe
2/35 2-3
paboma ¢ y4eOHUKOM, 8bINOIHEHUE OOMAUHE20 3A0AHUSL. nocobue
Tema 10.2 Beposimuocms cobvimus. 4 4 2 6
63 Knaccuueckoe onpedenenue seposimuocmu cobvimus. Haxoxcoenue eepo- 21126 21126 [1], ¢.219-224 1-2
AMHOCMU COOBINUAL. [1], c.228-229
64 | Pewenue 3a0au Ha 8bluucienue 6epOSMHOCHE COObIMUL. 2/128 2/128 [1], c.219-224 2 T
Camocmosimenvras paboma Ne25 no meme 10.2: Memoouueckoe
2/37 2-3
paboma ¢ y4ebHUKOM, 8bINOIHEHUE OOMAUHE20 3A0AHUSL. nocobue
Tema 10.3 Dnemenmol Mamemamuyeckou cmamucmuku. 4 4 1 2 7
65 3aoauu mamemamuueckoil cmamucmuxu. Ipeocmasnenue Ooannvix. Oc- 2/130 2/130 [1], c.225-228 1-2
HOGHbLE NOHIMUSL MAMEMAMUYECKOU CIAMUCTUKL.
66 Pewenue npaxmuueckux 3a0a4 Ha 06paboOmMKY HUCI08bIX OAHHbIX, GbIYUC- 21132 21132 5
JIeHUE UX XAPAKMEPUCTUK.
Camocmosimenvras paboma Ne 26 no meme 10.3: Memoouueckoe
1/38 2-3
paboma c y4ebHUKOM, BLINOTHEHUE QOMAUNE20 3A0aHUS. nocobue
Koucyromayus no pazdeny 10 2/10
Hnousuodyanvuwiii npoexm 12/50 12
Hmozo 3a cemecmp: 132 132 50 10 192
Bcezo no oucyunaune: 234 234 90 17 341

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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MATEMATUKA | C.28/36

7 XAPAKTEPUCTWKA OCHOBHbIX BMOOB YYEBHOW OEATENIbHOCTW OBY-

YAIOLLMXCS

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

Beepgenue

O3sHakoMmIieHWe C ponbilo MaTeMaTuKM B Hayke, TEXHWUKE, SKOHOMMKE, WH-
(POPMAaLIMOHHBIX TEXHOMOMMSAX N NPAKTUYECKON AEeATENbHOCTU.
OsHakomIeHve ¢ LuensMmn 1 3agadamu U3yvyeHuss mateMaTukuM npu ocBoe-
HuM cneunansHocTten Cl10.

AINFEBPA

PasBuTtue noHATUA 0 Yncne

BbinonHeHne apudmeTnyeckmx eNCTBUA Hag Yncnamm, codetas yCTHbIE U
NMUCbMEHHbIE NPUEMBI.

HaxoxgeHve npnbnmxeHHbIX 3HAYEHUN BENUYMH U MOrPELUHOCTEN BblYUC-
neHui (abContTHON U OTHOCUTENBHON); CPaBHEHUE YMCMOBbLIX BbIPaXEHUN.
HaxoxgeHve ownbok B npeobpasoBaHUsX U BbIYUCIEHUSAX (OTHOCUTCS KO
BCEM NMYHKTaM NporpamMmmal)

KopHu, ctenenn, norapndmbl

O3HakoMmIeHVE C MOHATMEM KOPHSI N-A CTEMEHWN, CBOMCTBAMU pafuvKarnoB U
npaeBunaMmym CpaBHEHUS KOPHEN.

PopmynmMpoBaHne OnNpeaeneHnss KOpPHS U CBOWCTB KOpHeW. BeluncneHue m
CpaBHEHWE KOPHEW, BbINOMHEHNE MPUKUOKM 3HA4YeHus1 KopHs. Mpeobpaso-
BaHWe YUCIOBbIX U BYKBEHHbIX BbIPAXXEHWUI, COAEPXALLMX paguKarbl.
BeinonHeHne pacdetoB no dopmynam, coaepxalum paguvkanbl, Ocy-
LLlecTBNSAA HeobXxo4MMble NOACTAHOBKM U Mpeobpa3oBaHus.

OnpegeneHne paBHOCUITBHOCTM BblpaXXeHUI C pagukanamu. PelieHne ump-
paunoHanbHbIX YpaBHEHWN.

O3HakomneHue ¢ NOHATUEM CTeneHn C AeNCTBMTENbHBIM NoKasaTenem.
HaxoxgeHvne 3HavyeHui CTeneHu, UCnonb3ys Npu HeoBXOAMMOCTU MHCTPY-
MeHTarnbHble CpeacTBa

3anucbiBaHe KOPHS N- CTENEHW B BUAE CTENEHW C ApOOHbIM nokasare-
nem n HaobopoT.

dopmynupoBaHne CBOWCTB cTeneHen. BblumcrneHne crteneHenm C paumo-
HarnbHbIM MOKasaTenem, BbINOMHEHUE MPUKUOKN 3HAYEHWUS CTENEHW, CpaB-
HeHue cTeneHen.

Mpeobpa3oBaHne YMCMNOBbIX U OYKBEHHbIX BblpaXXeHWIN, CoAepXallmx cTe-
neHun, MPUMEHsIA CBOMCTBA. PelleHne nokasaTenbHbIX YPaBHEHWUIA.
O3HakomneHve C MNpUMMEHEHWEeM KOpPHEeW W CTerneHew Npu BblYUCIIEHUMU
cpegHux, AeneHun oTpeska B «30M10TOM cedeHuny. PelueHne npuknagHbix
3a4ay Ha CNOXHble NPOLEHTHI

MpeobpasoBaHne anrebpau-
YECKNX BblpaXKeHU

BbinonHeHne npeobpa3oBaHUn BbIpaXXeHW, MpuMeHeHue ¢opMyn, CBs-
3aHHbIX CO CBOMCTBaMM cTeneHen u norapudgpmos. OnpenenerHne obnactu
OOMYCTUMBbIX 3HAYEHUN rorapummnyeckoro BblpaeHus. PelleHuwe nora-
pPUPMUYECKUX YPaBHEHUN

OCHOBbI TPUTOHOMETPUN

OCHOBHbIEe MOHATUA

MN3yyeHne pagnaHHOro MeToaa M3MepeHus YrioB BpalleHUss U UX CBA3M C
rpagycHoii mMepoil. N3oGpakeHne yrnoB BpalleHWUst Ha OKPYKHOCTM, COOT-
HeceHWe BeNUYUHbLI yrna c ero pacnonoxeHnem. ®opmynmpoBaHue onpe-
AeneHuin TPUroHOMETPUYECKUX (DYHKLMIA AN YroB NOBOpPOTa U OCTPbIX
YINOB NPAMOYIONIbHOrO TPEYrofibHUKa U 06 bsSICHEHUE UX B3aMOCBS3U.

OcHoBHble TPpUroHomeTpun4e-
CKne ToXXaecTBa

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

MpeobpasoBaHus npocTtemn-
LIMX TPUrOHOMETPUYECKMX
BblpaXKeHni

N3y4eHne OCHOBHbLIX hOPMYN TPUrOHOMETPUU: (POPMYIbl CIOXEHUS, YABO-
€Husi, NpeobpasoBaHMs CyMMbl TPUTOHOMETPUYECKNX (PyHKUMIA B Npou3Be-
AeHve 1 NpousBefieHns B CyMMY U NPUMEHEHME NPU BbIYNCNEHNN 3HAYEHUA
TPUrOHOMETPUYECKOTO BblPaXXEHUS N YNPOLLEHUS ero.

O3HakomneHne co CBOMCTBaMU CUMMETPUUN TOYEK HA €AMHUYHOW OKPYXHO-
CTW U NPUMEHEHNe NX Ans BblBoga popmyn npueegeHunst

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauemycs 8 1C Konnedx
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Mpocrtenwmne TpUroHOMETPU-
Yeckme ypaBHEHUS Un Hepa-
eeHcmea

PelwieHne no dopmynam n TpUroHOMETPUYECKOMY KPYry MPOCTENLLUNX TPU-
rOHOMETPUYECKUX YPaBHEHUN.

[MpumeHeHne obLLMX METOAOB pPELUEHNS] YpaBHEHMI (MPUBEAEHME K NMHEN-
HOMY, KBaapaTHOMY, METOA Pa3fOXEeHUA Ha MHOXUTEnu, 3ameHbl nepe-
MEHHOW) MpU pelleHUn TPUrOHOMETPUYECKNX YpaBHEHUN. YMeHue oTmMme-
YaTb Ha Kpyre pelleHns NpoCcTENLLIMX TPUTOHOMETPUYECKUX HEPABEHCTB

ApPKCUHYC, apKKOCUHYC,
TaHreHc yvcna

apk-

O3HakoMrieHMe C MOHATMEM OOpPaTHLIX TPUFOHOMETPUYECKUX COYHKLIMIA.
MN3yyeHne onpeneneHunii apkcuHyca, apKKOCMHYyca, apKTaHreHca 4ucna,
dhopMynmpoBaHue 1x, M3obpaxkeHne Ha eauHUYHOW OKPYXKHOCTM, NpUMeHe-
HVE NPV peLleHnn ypaBHEHUIA

®YHKLUN, UX CBOUCTBA U TPA®UKU

@OyHKumn. loHsaTMe o Henpe-
PbIBHOCTU (pyHKUMUN

O3HakomneHne C NOHATMEM MepeMeHHON, MpuMepamMmn 3aBUCUMOCTEN MeX-
Ay nepemMeHHbIMM.

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

OsHakomneHuve ¢ onpegeneHnem dyHkUun, dopmMmynmposaHue ero. Haxox-
AeHune obnacTtu onpegenexHvs n 0bnactu 3Ha4eHnn PYHKUMM

CeonctBa yHkumun. [padum-
yeckas uHTepnpetauusd. lpu-
Mepbl  YHKUMOHAmbHBIX 3a-
BMCUMOCTEW B peanbHbIX Npo-
Leccax n ABneHnsx

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

OsHakomneHne c JokasaTeNlbHbIMU PacCYXAEHUSMU HEKOTOPbLIX CBOWCTB
NIMHENHOW N KBagpaTU4HOW (OYHKUMA, NpOBEAEHNE UCCNeLoBaHUSA JNIMHEN-
HOW, KYCOYHO-NIMHENHON, APOOHO-NMHENHON N KBaApaTUYHOW OYHKLURA, Mo-
CTpoeHne unx rpacukos. NMNocTpoeHne N YTeHue rpadmkoB yHKumn. Uc-
cnepoBaHve YHKUUK

CocTtaBneHne BnaoB (OyHKUMIA MO AAaHHOMY YCIOBUMIO, PelleHne 3agay Ha
3KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpadmka yHKLUN

O6paTHble dyHKLUMK

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

CTeneHHble, MokasaTenbHble,
norapudmMmyeckne un Tpuro-
HOMeTpuYeckue dYHKLMN.
O6paTHble TpUroHOMeTpu4e-
ckne yHKUnn

BbluncneHve s3HauYeHUN PyHKLUNIA MO 3HAYEHUIO aprymMeHTa.

OnpepgeneHne MNOMOXeEHMS TOYKM Ha rpaduke MO ee KoopauHaTam W
HaobopoT.

Mcnonb3oBaHve CBOWCTB (DYHKUWA ANS CPaBHEHUS 3HAYEeHWUN cTeneHen u
norapudgmos.

MocTpoeHune rparkoB CTEMEHHbIX U NorapnMmnyecknx yHKLNIA.
PelieHne nokasatenbHbIX U norapuMUYECKUX ypaBHEHMN U HEPaBEHCTB
Mo N3BECTHbIM anropuTMam.

O3HaKkoMNeHNE C NOHATMEM HEMNPEpPBLIBHOW nepuoanyeckon yHkumm, dop-
MYNMPOBaHNE CBOWCTB CMHYCa N KOCUHYCa, MOCTPOEHNE MX rpaddnKoB.
O3HaKoMIIEHNE C NMOHATMEM FrapMOHUYECKMX KonebaHun 1 npuMmepamm rap-
MOHWYECKMX KorebGaHun ons onMcaHusi NpoLeccoB B oM3nKe 1 Apyrnx oob-
nacTax 3HaHus.

O3HakoMneHne ¢ NOHATUEM pa3pbiBHON nepuoanyeckon yHKUnmM, opmy-
nMpoBaHWe CBOWCTB TaHreHca U KoTaHreHca, NoCcTpoeHme UX rpadouKos.
lMpuMeHeHue cBOMCTB PYHKUUIN AN CPaBHEHUSI 3HAYEHU TPUrOHOMETPU-
YeCKUX PYHKLMIA, peLleHnst TPUrOHOMETPUYECKUX YPaBHEHUIA.

lMocmpoeHue epagukoe obpamHbIX MpPU20HOMempuYecKUux yHKUUU u
onpederieHue 1o epagukam ux ceolicms.

BbinonHeHne npeobpasoBaHns rpadukos

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauemycs 8 1C Konnedx
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HAYAJTA MATEMATUYECKOIO AHAITU3A

MNocnepoBaTenbHOCTU

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.

PelweHne 3agad Ha npuMmeHeHne opMyrbl CyMMbl BECKOHEYHO YObiBato-
LLIe reoOMEeTPUYECKON nNporpeccum

Hpomssop,Haﬂ n ee npmMmeHe-
Hune

O3HakomrieHne ¢ NoHATMEM MPOU3BOAHOMN.

N3yyeHne un opmynmpoBaHme ee MexXaHW4ecKOro M reomeTpuyeckoro
CMbICNa, U3y4YeHne anropuTmMa BblYUCEHNS NPOM3BOLHON HA NpUMepe Bbl-
YUCMEHNS MTHOBEHHOW CKOPOCTM U YrMOBOro KoaddurumeHTa KacaTenbHON.
CocTaBneHue ypaBHeHWs1 KacaTenbHOM B obLiem Buae.

YcBoeHune npasun auddepeHumpoBaHus, Tabnuubl NPOM3BOAHLIX dNIEMEH-
TapHbIX OYHKUMI, NpuMeHeHne ans avddepeHumpoBaHns yHKUMA, CO-
CTaBMneHns ypaBHEHUS KacaTenbHON.

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

lMpoBeaeHne c NOMOLLIbIO NPOM3BOAHON UCCNeaoBaHWsa MYHKUMK, 3a0aHHON
dopmyrnon.

YcTaHOBNEHWE CBA3M CBONCTB PYHKLMM 1 MPOM3BOAHON MO NX rpadomkam.
MNpyMmeHeHne nNPoOM3BOOHOM QAN peleHua 3adady  Ha HaxoXaeHue
HanbornbLUero, HaMeHbLLEro 3Ha4YeHUs M Ha HaxoXaeHne aKkcTpemyma

MepBoobpasHast U UHTerpan

O3HakomneHve ¢ MOHATMEM MHTerpana u nepsoobpasHoin. N3yveHune npa-
BUMa BblYMCNeHns nepBoobpasHon n TeopemMbl HetoToHa— JlerbHuua.
PelweHune 3agay Ha cBA3b NepBOOOPa3HOM N ee NPOM3BOAHON, BblYMUCIIEHNE
nepBoobpasHomn Ans AaHHOW DYHKUMK.

PelueHne 3agay Ha NpMMeHeHWe MHTerpana Ans BblYMCHeHUs U3NYECKNX
BEMNUYMH 1 NnoLwiagen.

YPABHEHUA U HEPABEHCTBA

YpaBHEHUS N CUCTEMbI ypas-
HeHVW HepaseHcTBa M cucte-
Mbl HEpPaBEHCTB C ABYMS ne-
pPEMEHHbLIMU

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

PelweHne paunoHarnbHbIX, MppauuoHanbHbIX, NokasaTenbHbIX U TPUrOHO-
MEeTPUYECKUX YPaBHEHWUI N CUCTEM.

Mcnonb3oBaHe CBOWCTB U rpaduKoB (PYHKUMIA NS pelleHns ypaBHEHUN.
[MoBTOpEHME OCHOBHBIX MPUEMOB PELLEHUS CUCTEM.

PelweHne ypaBHeHM C MpUMEHEHMEeM BceX MpuMemMOB (pas3noxeHus Ha
MHOXWUTENWN, BBEOEHUS HOBbIX HEW3BECTHbIX, NOLACTAHOBKW, rpacmyeckoro
mMeTona).

PelueHne cuctem ypaBHEHUI C NPUMEHEHEM Pa3fnYHbIX CNOCOOOB.
O3sHakomneHne ¢ obLMMKN BOMPOCAaMU PELLEHUST HEPABEHCTB U UCMONb30-
BaHVe CBOMCTB U rpadomkoB OYHKUUIA NpU peLleHnn HEPaBEHCTB.

PelueHne HepaBEHCTB U CUCTEM HEpPaBEHCTB C NPUMEHEHWEM Pa3fiMYHbIX
cnoco6os..

[MpuMeHeHne maTemMaTUyeckux MeTodoB NS pelleHns copepaTenbHbIX
3ajay M3 pas3nuyHbiXx obnacTter Hayku M npakTukn. VHTepnpeTupoBaHue
pe3ynbTaToB C Y4€TOM peasibHbIX OrpaHUYyeHni

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauemycs 8 1C Konnedx
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AJIEMEHTbI KOM

BUHATOPUKWU, TEOPUUN BEPOATHOCTEUN U CTATUCTUKU

OcCHOBHbIE MOHATUA KOMOMHa-
TOPUKMN

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

PelwieHne kombnHaTopHbIX 3a4a4 meTogom nepebopa v No npaeBuny yMHO-
XeHus.

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

O6bsicHeHWe 1 nNpuMeHeHne opmyn AN BblYMCIEHUS pas3MeLleHni, ne-
pPECTaHOBOK M COYEeTaHMIM Npu peweHnn 3agad. O3HakomreHne ¢ GMHOMOM
HbloToHa 1 TpeyronbHukom lMackans.

PelueHve npakTtuyeckunx 3agay ¢ UCNOMNb30BaHNEM MOHATUIA U NPaBUil KOM-
BMHATOPUKK

OnemeHTbl TEOPUN BEPOSTHO-
cTen

MN3yyeHne knaccuyeckoro onpeaeneHuss BEPOSiTHOCTU, CBONCTB BEPOSITHO-
CTH, TEOPEMbI O CYMMe BEPOSTHOCTEN.

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

Mpeacraenenue OaHHbIX
(Tabnuupl, guarpammel, rpa-
dukn)

OsHakomneHne ¢ NpeacTaBNeHNeM YUCIOBBLIX AaHHbIX U UX XapaKTepucTu-
Kamu.

PelueHne npaktnyeckux 3agady Ha obpaboTKy YMCMOBbLIX AaHHbIX, BbIYMC-
NeHNe UX XapakTepucTmk

TEOMETPUA

MpsAmMble 1 NNOCKOCTN B NpO-
CTpaHcTBe

dopmynumpoBska 1 NpuUBEAEHNEe AOoKa3aTenbCTB NPU3HAKOB B3aMMHOrO pac-
NONOXeHNs NpsMbIX U NnockocTen. Pacno3HaBaHne Ha yepTexax u moae-
NAX pasnUyHbIX CnyvYaes B3anMHOMO pacrnofnoXeHUs NpsMbIX U MAOCKOCTEN,
aprymeHTMpoBaHue CBOUX CY>KAEHUN.

dopMmynupoBaHue onpeaeneHnin, NpM3HakoB U CBOWCTB MapannenbHbiX U
neprneHavKynspHbIX NNOCKOCTEN, ABYIrPAHHBLIX U FIMHENHbIX YrIoB.
BbinonHeHne NOCTpPOeHUs yrnoB mexay npsMbIiMKU, NPSAMON U NNOCKOCTbLIO,
Mexay NoCKOCTAMM MO OMMCaHMIO U pacno3HaBaHne Ux Ha MoAensix.
[MpMeHeHne Npu3HaKkoB U CBOWCTB PAaCMONOXEHU NPsMbIX U NOCKOCTEN
npuv peLueHnn 3agad.

N30b6paxeHne Ha pUCyHKax M KOHCTPYMPOBaHWE Ha MOLENnsX nepneHauky-
NSIPOB U HAKMOHHbIX K MMOCKOCTW, MPSAMbIX, NapannenbHbIX M0CKOCTeN,
YrroB MexXay NpsMoW MU NNOCKOCTbIO U 060CHOBaHME MOCTPOEHMS.

PelweHre 3agay Ha BblMMCHEHME FeOMeTpUYecknx BenuyuH. OnucbkiBaHne
paccTOsAHUA OT TOYKM OO0 MMOCKOCTWU, OT NPSAMOW [0 MNMOCKOCTU, MexXay
NNOCKOCTAMU, MEXAY CKpeluBaloWMMUCA MPAMbIMU, MeXAy Mpou3BOfb-
HbIMW brrypammn B NpocTpaHCTBe

dopMynupoBaHMe U JoKa3blBaHWE OCHOBHbIX TEOPEM O PacCTosAHUAX (Teo-
pem CyLLecTBOBaHWs, CBONCTBA).

N300paxkeHne Ha yepTexax u Mogensax paccTossHUsa u 060CHOBaHME CBOUX
cyxgeHun. OnpegeneHve M BblYMUCMEHUE PACCTOAHWMI B MPOCTPAHCTBE.
[MpumeHeHue opmyn 1 Teopem NnaHMMeTpumM A peleHns 3agau.
O3HakomneHve ¢ MOHATMEM MaparnnenbHOro NPOEKTUPOBaHNS U ero CBOW-
cTBamMu. @opmMmyrnuposaHue meopems! O rnowadu opmo2oHaabHOU Mpoek-
yuu MHO20y20/1bHUKa.

MpumeHeHue Teopun Anst 060CHOBAHMS MOCTPOEHWI 1 BbIMUCIIEHNIA.
AprymeHTUpoOBaHME CBOUX CYXAEHWMW O B3aMMHOM pachonoXeHuu npo-
CTPaHCTBEHHbIX huryp

MHororpaHHuKM

OnucaHne 1 xapaKTepUCTMKa PasfnUYHbIX BUOOB MHOMOrpaHHWKOB, nepe-
YMCINEHNE NX BNEMEHTOB 1 CBOWCTB.

N3o06paxeHne MHOrorpaHHMKOB M BbINOMHEHWE MOCTPOEHUSI Ha n3obpaxe-
HUAX YU MOAENSIX MHOTOTPaHHMUKOB.

BblumcneHme nMHeERHbIX 3N1EMEHTOB M YITIOB B NPOCTPAHCTBEHHbIX KOHU-
rypauusix, apryMeHTUpoBaHUE CBOMX CY>KOEHWIA.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauemycs 8 1C Konnedx
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Xapaktepuctvka n nsobpaxeHune CeYeHUs, pa3sepmKu MHO202paHHUKOS,
BblYMCIIEHWE NNoLagen NOBEPXHOCTEN.

[MocTpoeHne npocTenwmx ceyeHun kyba, npusmbl, nupamugpl. [NpumeHe-
Hue hakToB 1 CBEAEHUIN U3 NNaHUMETPUM.

OsHakomneHne ¢ BMAaMM CUMMETPUIA B NPOCTPaHCTBE, POPMYynNupoBaHme
onpegeneHni M CBOWCTB. XapakTepucTMKa CUMMETPUM Ten BpaLLeHUsa u
MHOrOrpaHHWUKOB.

lMpumeHeHne CBONCTB CUMMETPUN MPU peLLeHnn 3agau.

VMcnonb3oBaHue npuobpeTeHHbIX 3HaHWIA A1 UCCNeaoBaHns U MOOENMpo-
BaHUSA HECIMOXHbIX 3a4ay.

N306paxxeHne OCHOBHbIX MHOTOFPaHHWKOB W BbINOMHEHNE PUCYHKOB MO
yCrosusim 3agav

Tena v NoBepxHOCTM BpaLye-
HUA

OsHakomneHune ¢ Buaamu Ten BpalleHus, opmynupoBaHme nx onpegerne-
HWUA N CBOWCTB.

dopMynupoBaHMe TEOPEM O CEYEHUW Lapa NITOCKOCTbIO U MNOCKOCTH, Ka-
caTtenbHom K cdepe.

XapakTepucTuka n nsobpakeHne Ten BpalleHusl, UX pa3BepTKM, CEYEHNS.
PelieHne 3agay Ha NOCTpPOEHME CEYEHUN, BbIYMCTNIEHNE ATTVH, PACCTOSAHUN,
yrnos, nnowagen. NpoBeaeHne gokasaTesibHbIX PaCCYy)KAEHUIA NMpu peLle-
HUK 3agauv.

lMpMeHeHne CBONCTB CUMMETPUM NPU peLLIeHN 3a4a4d Ha Tena BpalleHus,
KoMOUMHaLuuto Ten.

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

N3amepeHus B reoMeTpum

OsHakomneHne € NoHATMAMW nnowaam u obbema, akcMoMamu U CBOK-
cTBaMu.

PeweHve 3agay Ha BbluMCNeHWe Nowaaen nnockux uryp ¢ NpUMeHeHu-
€M COOTBETCTBYHOLNX (POPMYN 1 PakToB 13 NNaHNMETPUN.

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

N3yueHne dopmyn Ans BblUMCIIEHNS NNowaaein NoBEPXHOCTEN MHOrorpaH-
HWMKOB W Ten BpaLleHus.

O3HakomneHne ¢ MeToAOM BblYMCIIEHUS NMOLLAAN MOBEPXHOCTU cdhepbl.
PeleHve 3agay Ha BblYMCeHWe Mowagen MoBepXHOCTU NPOCTPaHCTBEH-
HbIX Ten

KoopauHaTbl 1 BEKTOPSI

OsHakomneHve ¢ NoHATUEM BekTopa. M3ydeHne fekapToBOW CUCTEMBI KO-
opAuHaT B NPOCTPAHCTBE, MOCTPOEHME MO 3afaHHbIM KOOpAMHaTaM TOYEK U
NNOCKOCTEN, HAXOXAEHNe KoopaMHaT TOYeK.

HaxoxgeHne ypaBHEHWUA OKPYXXHOCTW, cdepbl, MMOCKOCTU. BbluucneHne
paccTosaHUN Mexay TodkaMmu. M3ydyeHne CBONCTB BEKTOPHLIX BEMWUYUH, Npa-
BUIN Pa3rioXXeHUsS BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, NpaBui HaxoX-
OeHVs KoopAuHaT BEKTopa B MPOCTpPaHCTBe, Npasuil AeNCTBUIA C BEKTOpa-
MU, 3aaHHbIMU KoopauHaTamm

lMpumeHeHne Teopuun Npu pelleHun 3agad Ha OencTBus ¢ Bektopamn. Usy-
YeHWe CKanspHOro NPou3BEedEHUsS BEKTOPOB, BEKTOPHOIO YpaBHEHWUS MNpsi-
MOW 1 NNOCKOCTH.

lMpuMeHeHue Teopun Npu pelleHnn 3adad Ha OeWcTBUS C BEKTOpaMK, Ko-
OopANHaTHBIN MeToA, NPUMEHEHNE BEKTOPOB ANSA BbIYUCNEHUS BEMUYUH Yr-
1NOB N PacCTOAHUN.

OsHakomneHve c gokasaTenbCTBamu TEOpeM CTEPEOMETPUM O B3aMHOM
pacnonoXXeHnn NpsMbIX U NIIOCKOCTEN C UCMOMb30BaHWEM BEKTOPOB.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauemycs 8 1C Konnedx
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8 YYEBHO-METOONYECKOE N MATEPWAJIbBHO-TEXHUYECKOE
OBECIEYEHUE NMPOIrPAMMBI YHYEBEHOW OUCUUMNIUHBI «t MATEMATUKA»

Hanunyne nomewennin: Ne 1202 kabmnHeT mMaTeMaTUKW.

O6opynoBaHne yyebHoro kabuHeTa:

KomnnekTt mebenn ansa ydebHoro npouecca.

CpeqnctBa 06yyeHus: [locka knaccHas, KOMNNeKT y4ebHOo-HarnsagHbIX Nocobumin.

TexHnyeckne cpeacTea obyveHus:

MynbTumeguiiHoe obopyaoBaHue: HOyTOyK, NPOEKTOoP.

MporpammHoe obecnedenune: Microsoft Volume Licensing Service Center, Kog co-
rmaweHna V9002148, ¢ 30.06.2016 no 30.06.20222; JIMUEH3NOHHBIN cepTudukaT
Ne17EO-171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 o
13.03.2020 e

PEKOMEHOYEMAA NIUTEPATYPA

OcHOBHbIe

1) bawmakoe M.N. MaTtemaTtuka: anrebpa M Havyana maTeMaTU4eCcKoro aHanusa,
reomeTpus. YuebHuk ans Cro — M., 2017.

2) bawmakos M.N. MaTemaTuka: anrebpa v Hayana maTemMaTU4eCcKOro aHanusa;
reometpud. COOpHUK 3agay nNpodunbHOM HanpasneHHocTu: yvyeb. nocobuwe gns cTyA.
yupexaeHun cpea. npod. obpasoBaHus. — M., 2017.

3) bawmakos, M. V. MatemaTuka: anrebpa n Hadana maTeMaTM4yecKkoro aHanmsa,
reomeTpusa [ONeKkTpoHHbIM pecypc] : 3agadvHuk / M. W. Bawmakos. - MockBa : Akagemus,
2017.

4) AtaHacsH, J1. C. l'eomeTpusi [ONeKTPOHHbIN pecypc] : B 2-X Y.: y4ebHoe nocobue.
Y. 1/1. C. AtaHacsH, B. T. basbines. - M. : KHOPYC, 2016

5) AtaHacsH, J1. C. l'eomeTpus [ONeKTpOHHbIN pecypc] : B 2-X Y.: yuebHoe nocobue.
Y. 2/J1. C. AtaHacsH, B. T. basbines. - M. : KHOPYC, 2016

JdononHuTtenbHbIe:

1) AtanacaH J1.C., byty3sos B.®., Kagomues C.b. n gp. Matematuka: anrebpa u
Hayana maremartunyeckoro aHanusa. [eomeTtpus. eomeTpus (6a30Bbii U yrnyOneHHbIN
ypoBHu). 10—11knaccel. — M., 2014.

2) Anumos LLL.A. v gp. MaTtemaTtuka: anrebpa n Ha4ana maTeMaTU4ecKoro aHanusa,
reomeTpusa. Anrebpa 1M Havyana maremaTtuyeckoro aHanu3a (6as3oBbii M yrnyGneHHbIN

ypoBHn).10—11 knaccel. — M., 2014.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycs 8 1C Konnedx
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3) Metoanyeckoe nocobue No BbIMNOSHEHNIO CaMOCTOATENbHbLIX paboT No Mmatema-
TUKe Ons cneumansHocTn 26.02.05 «3kcnnyataunsa cygoBblX QHEPreTUYeCKnX yCTaHOBOK»
MO-26.02.05.0Y0.12.CP

Ona npenopaBaTenen:

1) depepanbHbin 3akoH OT 29.12.2012 Ne 273-d3 «O6 obpasoBaHun B Poccuii-
ckon depepauunmy».

2) [pukas MuHuctepctBa obpasoBaHus n Haykm P® ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUU (hbedepanbHOro rocyaapCcrBeHHoOro obpasoBaTenbHOro cTaHgapTa cpeaHero
(monHoro) obuwero obpaszoBaHUs».

3) [lpukas MuHuctepctBa obpasoBaHua 1 Hayku PP ot 29.12.2014 Ne 1645 «O
BHeceHMn nameHeHun B MNpukas MuHuctepctea obpasoBaHunsa n Haykm Poccuiickon ®epe-
paumm oT 17.05.2012 Ne 413 «“O6 yTBepxaeHun peaepanbHOro rocygapcrBeHHoOro obpa-
30BaTeNbHOro cTaHgapTa cpeaHero(nonHoro) obuero obpasoBaHusa’™».

4) T[lpukas MwuHucTepcTBa obpasoBaHuss U Hayku PO ot 31 pekabpss 2015 r.
Ne1578 «O BHeCeHuM nameHeHun B dedeparnbHbln rocygapCTBEHHbIN 0Bpa3oBaTenbHbIn
cTaHgapT cpeaHero obuwero obpasoBaHus, YTBEPXKAEHHbIA NpukazoMm MuHuctepctsa 06-
pasoBaHus n Hayku Poccunckon degepaumm ot 17 mas 2012 r. Ne413».

5) [lucbmo [enapTaMmeHTa rocygapCTBEHHOM MOMUTUMKM B chpepe NOAroToBKM pa-
6oumnx kagpos 1 OMNO MuHuctepctBa obpasoBaHusa n Haykm PO ot 17.03.2015 Ne 06-259
«PekomeHgauumn no opraHmsaumm nonyyvyeHus cpegHero obuiero obpasoBaHus B npegenax
0CBOeHMs obpasoBaTenbHbIX Nporpamm cpeaHero npogeccmoHansHoro obpasoBaHns Ha
0ase ocHoBHOro obuiero obpasoBaHus ¢ ydyeToM TpeboBaHun beaeparnbHbIX rocygap-
CTBEHHbIX 0Opa3oBaTenbHbIX CTaH4APTOB U Noriy4aemMon npodeccun mnm cneymanbHOCTU
cpeaHero npogeccmoHanbHoro obpasoBaHms».

6) [NpumepHasi ocHoBHas obpasoBaTenbHas nporpamma cpegHero obuiero obpa-
30BaHus, ogobpeHHas pelleHnem denepansHoro y4ebHo-meToamyeckoro obbeguHeHus

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

OneKTpOHHbIe O6pa3oBaTesribHbIe PecypChbl

1) 3BC «Book.ruy, https://www.book.ru
2) 3BC «lOPANT», https://www.biblio-online.ru
3) OBC «Akagemus», https://www.academia-moscow.ru

4) WspatenbctBo «JlaHby, https://e.lanbook.com

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycs 8 1C Konnedx
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5) OBC «YHuBepcuteTckaa bubnuoteka oHnamHy», https://www.biblioclub.ru

6) www.fcior.edu.ru (MHdopmaLMOHHbIE, TPEHNPOBOYHbBIE N KOHTPOSIbHbIE MaTe-

puansi).

7) www.school-collection.edu.ru (EguHas konnekummn umdpoBbIX 06p. pecypcoB)

9 MNAHNPYEMBIE PE3Y/IbTATbI U3YYEHWA YYEBHOW ONCLMNUHBI

KoHTporb 1 oueHka pe3ynbTaToB OCBOEHUS y4eOHOW AUCLUNIMHBI OCYLLECTBNSET-

CA npenogaBaTterieMm B npouecce npoeeaeHnAa TeCtupoBaHnA, a TakXke BbINMOJIHEHUA O6y-

YyalLWUMUCa UHANBUAYaNbHbIX 3a4aHU, UCCreaoBaHUN, MPOMEXYTOYHOM aTTecTauuw.

PesynbTatbl 06y4YeHus

lNMpeameTHblE

MeTanpeameT-
Hble, TIUYHOCTHbIE

®opMbI U METOAbI KOHTPOTISA U OLIEHKU
pe3ynbLTaToB 06y4YeHuUs

YCBOEHHble 3HaHUA:

e pOJiIb N MECTO MaTeMaTukm B COBpe-

Becena c rpynnoit, nHanesuayansHaa Ge-

MEHHOM MUpe, OOLIHOCTb €€ MOHATUA U OK®6 cena

npeacTaBneHun;

e 3HayeHMe MaTemMaTU4ecKon Hayku Ans Becena G rpynnoi, MHAMBMaYyanbHas Ge-

peLLeHnst 3agay, BO3HMKAOLLMX B TEOPUN U OK1, OK8 cena ’

NPaKTUKeE;

e OCHOBbl anrebpbl, MaTemMaTn4eckoro [MpoBepka BbINOMHEHNS OOMALUHUX 3aja-

aHanusa; reomeTpun OK3, OK4, OK5. HWWA, MaTtemaTuyeckne AWKTaHTbl, obyya-

OK2 lOLLME 1 NPOBEPOYHbIE CaMOCTOATENbHbIE

paboTbl, TeCcToBble 3adaHus, OTYETbI MO
camocTodATeNbHbIM paboTam

e OCHOBHblE MOHATMA U MeToabl Andde- YCTHbIN U NUCbMEHHbIN AndddepeHUnpo-

peHUnaneHoro n MHTerpanbHOro mucuyucne- OK3. OK4. OK5 BaHHbIN Onpoc, obyyalLme 1 NpoBepoy-

HUS; yOK2, ’ Hble CaMOCTOFITeJ'I.l.:HbIe paboTbl, TECTo-
Bble 3aaHus, OTYéTbl MO CaMOCTOATEMb-
HbIM paboTam

e Cnocobbl pelleHnss MpUKNagHbIX 3agay lMpoBepka BbINOMHEHNS OOMALUHUX 3ada-

B obnactu npocdpeccmoHanbHOW AesTenb- OK2, OK7, OK9 HWIA, YCTHBIN U MUCbMEHHbIN AnddepeH-

HOCTMW. LIMpPOBaHHbIN Onpoc.

OcBO€EHHble YMeHUs:

e BbIMOSMHATL apudmeTnyeckme encTens

Hag 4ucnamu, coyeTasd YCTHble U MNUCb-

MEHHbIE MPUEMbI; HaxoaWUTb MPUBNNKEH- OK2. OK3. OK6 OueHka 1 NnpoBepka AOMaLUHero 3agaHus,

Hble 3HaYeHUs BeNUYMH W MNOrpPeLIHOCTU
BbluMCreHnn (abcontoTHass U OTHOCUTENb-
Has); CPaBHMBATb YUCITOBbIE BbIPAXEHUS;

dpoHTanbHbLIN ONPOC, 3K3aMEH.

e HaxoAWTb 3HAYEHUSI KOPHS, CTENeHwW,
norapudma, TPUFOHOMETPUYECKUX Bblpa-
KEHWIA Ha OCHOBE omnpefeneHusl, NCMosb-
3y Npu HeoGXoAMMOCTU WHCTPYMeEHTanb-
Hble CpeAcTBa; Nofb30BaTbCs NPUBIIKEH-
HOW OLEHKOW NPV NpaKkTUYECKMX pacyeTax;

OK2, OK3, OK10

KoMGMHMpOBaHHbIA onpoc, NpoBepoYHast
paboTa, MaTeMaTUYeckuii OWKTaHT, 3K3a-
MEH.

e BbINOMHATb npeobpazoBaHus

BblpaXKeHUNn, npumMeHsas dhopmynbl, YCTHbIN U NUCbMEHHBIN AnddepeHLNPO-
CBfI3aHHblE CO CBOWCTBaAMW CTEMNEHen, OK2, OK3 BaHHbIN ONpPOC, TECTOBbIE 3afdaHus, 3K3a-
norapucmos, TPUTOHOMETPUYECKMX MEH.

pyHKLMY;

e CTPOUTb rpaduKn M3yYeHHbIX PYHKLMWN, OK2, OK3, OK6 ®poHTanbHLIN  ONPOC, WHAMBMAYyaNbHas

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycs 8 1C Konnedx
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Pe3ynbTathbl 06y4YeHus

NMpepgmeTHble

MeTanpeamerT-
Hble, NMIMYHOCTHbIE

®dopmMbl U MeTOAbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB O0y4YeHuUs

UNNCTpMpoBaTb MO rpaduKy CBOWCTBA
aneMeHTapHbIX QYHKUNN;

paboTa no kapTouykam, NpPoBepoyHas pa-
6oTa, 9K3aMeH.

e pewartb pauuoHarnbHble, MNOKa3aTerlb- MpoBepka BLINOMHEHUST OOMALUHUX 3aa-

Hble, norapudMmnyeckne, TPUTOHOMETPU- OK2 OK3 HWUA, MaTtemMaTu4eckne AWMKTaHTbl, obyya-

Yeckue ypaBHEHUS, a Takke aHanormyHble ’ foLLMEe M MPOBEPOYHbIE CAMOCTOSITENbHbIE

HepaBEHCTBA M CUCTEMbI; paboTbl, TECTOBbIE 3a4aHNsl, 9K3aMEH.

e HaxoAuTb NPOU3BOAHbLIE 3NEMEHTAPHBLIX

g)c)g(g::éagszMi:;;;umnﬁpo:ssﬁgg;?)eﬁx MaTtemaTnyeckme OUKTaHTbl, oby4datowue

rpachMkoB, ANS NPOBEASHUA MPUBRIKEH- OK2, OK3, OKs, W NPOBEPOYHbIE CAMOCTOATENbHbIE pabo-
’ OK7 Tbl, TECTOBbIE 3aaHUs, OTYETbI MO CaMo-

HbIX BbIYMCNEHUN, peweHnda npuknagHbIX
3ajay Ha HaxoxaeHue Hambonbllero wu
HanMeHbLUEero 3Ha4eHun4d;

CTOATE 1IbHbIM pa6OTaM, 9K3aMeH.

e pewartb npocTenlne KOMOMHATOPHbIE
3aga4nm C MCNOMb30BaHMEM WN3BECTHbIX
opmMyn; BbIYMCAATb B MPOCTENLLMX ChY-
Yasgx BEPOSATHOCTU COObITUM Ha OCHOBE
nogcyéra yvncna Ucxogos;

OK2, OK3, OK10

OueHka 1 NpoBepka AoMallHEro 3agaHus,
(hpoHTanbHbI onpoc, obyyalolme camo-
cTosATeNbHble paboThbl, 3K3aMeH.

e pacrnosHaBaTb Ha YyepTexax U mMoaenax
MPOCTPaHCTBEHHbIE (POPMbl; COOTHOCUTb
TPEXMEpPHbIE OGBLEKTbI C UX OMUCAHUSIMU,
n306paxeHnsMu; nsobpaxaTtb MHOrorpaH-

CobecepnoBaHue, KOMBVHUPOBaHHbIN
onpoc, nposepKka AOMalLHero 3ajaHus,

HUKM N KpYyrnble Tena; BbIMOMHATL YepTexu OK2, OK3, OK9 obyyawLlme 1M NpoBepoyYHblE CaMOCTOS-
Mo ycrnoBusIM 3afad; peliatb NpocTeulme TenbHble paboTbl, TEecToBble 3adaHus,
CTepeoMeTpuYecKne 3adaduv Ha Haxoxae- 3K3aMeH.

HUE TeOMETPUYECKUX BENWYUH (ONWH, Yr-

nos, nnowagen, o6bLEmos);

e 1Cnonb3oBaTb NPUOBPETEHHbIE 3HAHWSA CobecepnoBaHue, KOMBVHUPOBaHHbIN
N YMEHUSI B MPaKTUYECKOWN OEATENBHOCTU U OK4, OK5, OK9 onpoc, MNpoBepka AOMaLUHero 3afaHus,

NOBCELHEBHOM XU3HW.

obydalolme M NpPoOBEepOYHbIE CaMOCTOS-
TenbHble PaboThl, 3K3aMEH.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauemycs 8 1C Konnedx
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