depgepanbHoOe areHTCTBO MO pbIBONOBCTBY
BIrAP® ®I'bOY BO «KI'TY»
KanuHuHrpaackum MopcKou pbioonpoMbILLNEeHHbIN Konneax

YTBepxaato

3amecTuUTenb Ha4YanbHUKa Konnemxa

no y4yebHo-meToamnyeckon pabote
M.C. AreeBa

AOKYMEHT NOANWUCAH NIEKTPOHHOM NOANMUCHIO
BrAP® ®rs0oy BO «KIrTY»

CBEAEHWA O CEPTUGUKATE 3N

CepTuduKar:

sssssssssssssssssssssssssssssssssssssss

Bnageneu: Areesa MapuHa CepreeBHa

[leicTBUTENEH: € 2024.09.02 A0 2025.11.26 —
BTAPD

Pa6o4asa nporpamma y4e6HOM ANCLUNITUHBI

00A4.09 MATEMATUKA

OCHOBHOWM npodeccunoHansHom obpaszoBaTenbHOW NporpaMmmbl cpeaHero npodeccnoHanbHoro
o6pasoBaHusa No cneumanbHOCTH

09.02.06 CeTteBO€E U CMCTEMHOE afAMUHUCTPUPOBaHME

MO-09 02 06-001.09.PN

PA3PABOTYMK OTaeneHne NHPOPMaLMOHHbBIX TEXHOOMMN
SABEQYIOLWWMA OTOENEHMEM A.M.BakynuH

rog PASPABOTKM 2022




MO-09 02 06-O0[1.09.PI KMPK BFAP® ®I'60Y BO «KI'TY»

MATEMATUKA | C.2134
CopepxaHue
1 NOACHUTEIIBHAS BATIUCKA ..ot e et e e e e et e e et e e st e e st e s st easens 3
2 OBLLUAA XAPAKTEPUCTUKA YYEBHOW ONCLUMMINHBI « MATEMATUKAY ..o 4
3 MECTO YYEBHOW ANCLIAMIVHBI B YYEBHOM MIAHE ..., 6
4 PE3YNbTATbI OCBOEHNA YYEBHOW OUCLMIITIAHD ... 6
5 COOEPYXAHUE YYEBHOW OUCLINTIIIVHDBI ..., 9
(ORI Y = A T Te e I = P 15
6.2. TemaTnyeckoe NNaHNPOBAHNE YHEOHON OUCLINMIIIMHDI ......cccvvvuieeieeeeeeeeiiiiiiaeeeeeeeeeasseinaeeeeaeas 16

7 XAPAKTEPUCTUKA OCHOBHBbIX BUOOB YYEBHOW OEATEIbHOCTU OBYYAIOLLMXCA. 26
8 YHEBHO-METOONYECKOE 1 MATEPUAJTIbHO-TEXHUYECKOE OBECIMEYEHWE

MPOrPAMMbI YYEBHOW ANCLMNNHBI « MATEMATUKAY ... 31
9 KOHTPOIb M OLIEHKA PE3YNIbTATOB OCBOEHMA YYEBHOW OUCLUMIIUNHGIL................ 33
10 CeeneHunsi 0 paboyer NPOrpamMMe N €€ COTITACOBAHMM ......cceeeeeeeeeriiiiieeeeaeeeessttinaesaeaeseeasnennnnnns 34

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx




KMPK BFAP® ®I'60Y BO «KI'TY»

MO-09 02 06-O0A.09.PT1

MATEMATUKA | C.3/34

1 NOACHUTENbHAA 3ATNNCKA

Mporpamma obuweobpasoBaTtenbHon yydyebHon gucuunnmHa «MaTtematuka»
npegHasHayeHa Ons M3yvyeHus maTemMaTukm B NpodpecCroHanbHbiX 0bpasoBaTenbHbIX
opraHusauusax CI1O, peanuaytowmx obpasoBaTenbHylo nporpammy cpegHero obuiero
obpasoBaHns B npegenax OCBOEHMS OCHOBHOW MpodeccroHanbHonm obpasoBaTenibHON
nporpammbl  CMO (OMOIM CI1O) Ha 6ase ocHoOBHOro obuwero obpasoBaHUs Mo
cneunansHoctn 09.02.06 «CeTeBoe U CUCTEMHOE aAAMUHUCTPUPOBAHNEY

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuiero
obpasoBaHus, NpeabsaBAsiEMbIX K CTPYKTYpe, COOEPXaHUI W pesyrbTataMm OCBOEHMS
yyebHoM gucumnnuHbl «MaTemaTtuMka», B COOTBETCTBMM C PekomeHgaumsiMm Mo
opraHusauum nonyvyeHuss cpegHero obuwero obpasoBaHus B npefenax OCBOEHUS
obpasoBaTenbHbIX NporpaMm cpegHero npodgeccmoHanbHoro obpasoBaHusi Ha ©Oase
OCHOBHOro obuero obpasoBaHua ¢ yueTom TpeboBaHun heaepanbHbIX rocygapCTBEHHbIX
obpasoBaTenbHbIX  CTaHAapTOB n nony4aemomn crneumanbHOCTH cpeaHero
npodeccnoHanbHoro obpasoBaHus (MMcbmo [lenaptameHTa rocyaapCTBEHHOM NONUTUKA B
cthepe nogrotosku padoumx kagpos un AMNO MuHob6pHaykn Poccum ot 17.03.2015 Ne 06-
259), ¢ ydeTom lNpumepHON OCHOBHOM OBpasoBaTeribHOM NporpaMmbl cpeaHero obuuero
obpasoBaHusa, ogobpeHHOM  pewleHnem  degepanbHoOro  y4ebHO-MeToaMyeckoro
o0b6beanHeHus no obemy obpasoBaHunto (MpoTokon oT 28 utoHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemMaTuka» HanpaBneHo Ha OOCTUXKEHWE CreayoLmX
ueneu:

» obecneyeHne chHopMMPOBAHHOCTU NPEACTABNEHNN O COUManbHbIX, KyNbTYPHbIX U1
NCTOPUYECKNX (haKTOpax CTaHOBMEHUS MaTeMaTUKW;

+ obecnevyeHne CcPOPMUPOBAHHOCTM  FIOTMYECKOrO,  anropUTMUYECKOro W
MaTEMaTMYECKOro MbILLMIEHWS;

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

+ obecneyeHne cOPMMPOBAHHOCTM MpenCTaBfneHMn O MaTemMaTuKe Kak 4acTu
o6Le4enoBeyYeckon KynbTypbl, YHMBEPCANbHOM S13blKe Hayku, MO3BOMAOLEM ONUCbiBaTb
N n3ydaTb pearbHble MPOLECCHI N SABMEHUS.

B nporpammy BKNOYEHO coAep)XaHwe, HarnpaBfeHHoe Ha ¢opMMpOBaHUE Yy
CTYOEHTOB KOMMETEeHUUN, Heobxoanmbix Ans kadectBeHHoro ocsoeHus ONMOIM CINO Ha
06ase ocHoBHOro obuiero obpasoBaHusa C MofydYeHneM cpegHero obuiero obpasoBaHus;

nporpaMmmbl NOArOTOBKU crneunanucToB cpeaHero 3seHa (MMNCC3).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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2 OBLUAA XAPAKTEPUCTUKA YYEBHOW ONCLMNNVHBLI «t MATEMATUKA»

MaTtemaTunka siBnseTca yHaameHTanbHonm obuieobpasoBaTenbHOW ANCLMNITMHON
CO CMOXMBLUMMCS YCTOMYMBBIM coAep)XaHMem n obwmumum TpeboBaHMAMM K NOLTOTOBKE
obyyvarowmxcs. B npodeccrmoHanbHbix obpasoBaTernbHbIX OpraHu3auusax, peanusyroLwmx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npepenax OCBOEHUS
OMNOIT CMNO Ha 6ase ocHoBHOro obuiero obpasoBaHus, U3y4yeHMe MaTeMaTuKku UMeeT
CBOM OCOBEHHOCTM B 3aBUCUMOCTM OT npodunsa npodeccrnoHanbHoro obpasoBanus. Mpu
ocBoeHMn  cneumnanbHocten CIO  TexHuyeckoro npoduna npodecCnoHanbHOro
obpasoBaHna mMaTemaTuka uadyyaetca 6bonee yrnybneHHo, kak npodunbHas yvebHas
ANCUMNIMHA, yduTbiBalowWwaa cneunduky ocBamBaemon cneumnansHoctn. O6wue uenu
N3ydeHnss MaTemMaTUKM TPaANLMOHHO pPeanmayoTCs B YeTbIpeX HanpaBneHusiX:

1) oOwee npeacrasneHne ob naeax u MmeTogax MatemaTuku,

2) NHTennekTyanbHoe pa3BuUTUE;

3) oBnageHne HeobXoANMbIMU KOHKPETHLIMU 3HAHUAMU U YMEHUSMU;

4) BocnuTaTenbHOe BO34eNCTBME.

Mpodumnusauunsa uenem maremaTndeckoro obpasoBaHus OTpaxaeTcsl Ha Bblbope
NpUOpPUTETOB B OpraHmsaumm yyebHomn geatenbHoCcTU oby4varowwmxcs. [Ona TexHu4eckoro
npodunss  npodeccuoHanbHoro obpasoBaHuMsi  BblIbOp  uUenen  cmewaeTca B
nparMaTM4ecKkOM HarnpaeneHuu, npegycmMaTpuBaloWEM YCUMEHWE W pacluMpeHne
NPUKNagHOro xapaktepa M3y4eHus maTeMaTuKM, NPEeMMYLLECTBEHHOW OpueHTauuu Ha
anropuTMUYECKUIn CTUIb NO3HaBaTENbHOW AEATENbHOCTMW.

M3yyeHne matematvkm kak npodunbHon obweobpaszoBaTtenbHon yy4eBHOM
ANCLUMNIIMHBI, YYMTbIBalOLWEN cneumduky ocBaMBaeMoOW CTyAeHTamu crneunanbHOCTH
CIoO, obecneuvnBaetcs:

* BblOOPOM pasnNMyHbIX NOAXOAOB K BBEAEHMIO OCHOBHbIX NMOHATUN;

* dopMMpoBaHNEM CUCTEMBI Y4EBHLIX 3aaaHnmn, obecneunBaromnx apdekTnBHoe
OCYLLIEeCTBIEHME BblIOpPaHHbIX LieNeBbIX YCTAaHOBOK;

» oborauieHnem cnekTpa cTunen ydebHon OesaTenbHOCTU 3a CHET COrfiacoBaHns C
BeAyLUNMMN OEeATENbHOCTHBIMU XapakTepuctmkamm BblbpaHHOM CneumansHOCTW.

MpodunbHaa cocTaBnsowan oTpaxaeTca B TpeboBaHMAX K  NOLrOTOBKE
oby4aromxca B 4acTu:

+ obLlen cucTembl 3HaAHUW: codepXaTefbHble NPUMEepPbl  MCMNONb30BaHUS
MaTtemaTuyeckux ngen u MeToaoB B NpodpeCccuoHanbHoOM AeaTenbHOCTH;

* YMEHW: pasnuume B YpPOBHe TpeboBaHMN K CHOXHOCTM MNPUMEHSIEMbIX

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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anropnTMoB;

* MPaKTUYECKOrO0  UCMOSb30BaHMA  MPUOOPETEHHbIX  3HAHUW U YMEHWMN:
UHOuBMAYyanbHOro y4ebHOro onbiTa B MNOCTPOEHUN MaTeMaTU4eCcKUx Moaernen,
BbINOJSTHEHUWN UCcneoBaTeNbCKUX NPOEKTOB.

Takum obpasom, peanusaums cogepXaHns y4ebHon OUCUUNANHBI OPUEeHTUpPYeT Ha
NMPUOPUTETHYIO POSib NpOLIEeCCYyaribHbIX XapaKTepuUCTUK y4yebHon paboThl, 3aBUCALLUX OT
npocmnga npodgeccnoHanbHOro obpa3oBaHWs, MNOJTYYEHUA OMbiTa  UCMONb30BaHMUS
MaTeMaTUku B cogepxaTeribHblX M NpOdEeCCUOHANbHO 3HAYUMbIX CUTyauusix no
CpaBHEHUI0 ¢ opMarbHO-yPOBHEBLIMU pe3yrbTaTUBHBIMU XapakTepucTnkamm obydeHus.

CopgepxaHue yvyebHOM AMCUMNNNHBI pa3paboTaHo B COOTBETCTBUM C OCHOBHbLIMU
cogepxatenbHbIMU IMHUAMU 00y4YeHNa maTemaTuke:

* anrebpanyeckasi NIMHUA, BKIIOYaOLAas CUCTEMATM3aUMI0 CBEAEHUA O Yucnax;
N3yyeHMe HOBbIX U 000OLLEHNE paHee M3YyYeHHbIX onepauui (Bo3BeOEeHME B CTEMNEHb,
N3BfieYEeHNe KOpHS, JorapupmmpoBaHmMe, CUMHYC, KOCUHYC, TaHIeHC, KOTaHreHC W
obpaTHble K HUM); WU3YyYEeHMEe HOBbIX BUAOB YUCMOBbLIX BbIpaXeHUn U opmyn,
COBEPLUEHCTBOBAaHWE MPaKTUYECKUX HaBbIKOB N BbIYUCIIUTENBHOW KyrbTypbl, pacluMpeHme
N COBepLUEHCTBOBaHWe anrebpanyeckoro annaparta, COPMUPOBAHHOTO B OCHOBHOW
LLIKOME, N ero NPUMEHEHNE K peLleHUI0 MaTeMaTUYeCKNX U NPUKaaHbIX 3agay;

*  TeopeTUKOo-(PyHKLMOHANbHaA JIMHUA, BKIOYalLWas cucTteMaTmsauuio wu
pacwmpeHne cBefeHUn O YHKUMSX, COBEpPLUEHCTBOBAHME rpadouyeckux YMeHUNn;
3HAKOMCTBO C OCHOBHbIMM MAESMW U MeTogaMu MaTemMaTUdecKoro aHanmsa B obbeme,
No3BONISIIOLLEM  UCCedoBaTb  3flEMEHTapHble  (PYHKUUMM M pelwwaTtb npocTtenwme
reomeTpuyeckune, usndeckme n apyrue npuknagHole sagayu;

* NIUHUA YpaBHEHUW U HEPABEHCTB, OCHOBaHHAsA Ha NOCTPOEHUN U UCCeLOBaHUN
MaTeMaTMyYeckKux MoAenen, nepecekawwasca ¢ anrebpandeckon u  TEOPETUKO-
PYHKUMOHANBHON JFIMHUSIMX U BKNKOYaKLWas passBuTue U COBEPLUEHCTBOBAHWE TEXHMKU
anrebpanyeckmnx npeobpasoBaHMM ONS pPeELUeHUs YpPaBHEHWW, HEPABEHCTB M CUCTEM,;
dhopmMuMpoBaHMe CNOCoOBHOCTM CTPOUTb W UCCNeaoBaTb MNpPOCTENWME MaTemaTUdeckme
MoAdenu npu peweHuuM npuknagHblX 3agad, 3agad U3 CMEeXHbIX UM cneumanbHbIX
ANCUNNINH;

°* reomeTpuuyeckas JIMHUA, BKMYawLWaa HarnsgHble nMpeacTaBneHns o
NPOCTPAHCTBEHHbIX uUrypax M uU3ydeHMe WX CBOWUCTB, (OpMUpPOBaHWE U pasBUTUE
NPOCTPAHCTBEHHOrO BOOOpaXKeHusi, pasBuTME CNOCOOOB reoOMEeTPUYECKUX WU3MEPEHUN,

KOOPAMHATHOIO M BEKTOPHOIro MetogoB AONd peweHna MatemMaTudeCcKnx U npuknagHbix

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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3ajay;
e cTOXacTuM4YecKasl JIMHUSI, OCHOBaHHasi Ha pPas3BUTUM KOMOMHATOPHBLIX YMEHWUHN,

npeacTaBneHnii 0 BePOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpPYXKatoLLLero mupa.
3 MECTO YYEBHOW ONCUMMNNNHBLI B YYMEBEHOM MNAHE

YyebHas aucumnnvHa  «MaTematuvka»  ABNsSieTcs  y4eOHbIM  NpeaMeToMm
obsizaTtenbHon npeameTHon obnactn «MatemaTtuka n mHdopmaTtukay» ®roOC cpegHero
obuiero obpasoBaHus.

B yuyebHbix nnaHax MNMCC3 yyebHasa gucunnnuHa «MatemaTtumkay BXOAUT B COCTaB
obwmx obuieobpasoBaTenbHbIX YYEOHBLIX ANCUUNNUH, hopMMpyeMbIX U3 0bsa3aTenbHbIX
npeameTHbiXx obnacten ®rOC cpegHero obuiero obpasoBaHus, ANs cheunanbHOCTEN
CIMO cooTtBeTcTBYlOLWErO NPpochmna npodeccnoHanbHoro obpasoBaHuns.

MecTto y4yebHOM AguCUMNAMHBI B CTPYKTYpe MNporpamMmmbl MOArOTOBKM CMELManvMcToB
CpegHero 3BeHa: aucuunnmMHa BXoguT B obuweobpasoBaTesfibHbI LUKIT Kak nNpodusibHas

ANCLUNIINHA.

4 PE3YIIbTATbl OCBOEHMA YYEBHOW ANCLMMNNHDBI

OcBoeHune copgepxaHna ydebHonm aucumnnuHbl «MartemaTtuka» obecneunBaeT
AOCTWXEHUE CTyaeHTaMun cneaylnx pesysibmamos.

* IUYHOCMHBIX.

- COPMMPOBAHHOCTb NPEeACTaBMNeHMI O MaTeEMATUKE KaK YHMBEpPCanbHOM Si3blKe
Hayku, CpeaCcTBE MOAENUPOBAHUSA ABMIEHMI N NPOLECCOB, NAESAX N METOA4AX MaTEMATUKK;

= MOHMMaHWEe 3HA4YMMOCTU MaTeMaTUKM LN Hay4yHO-TEXHUYECKOro nporpecca,
ChOPMMNPOBAHHOCTb OTHOLLEHUS K MaTeMaTurKe Kak K YacTu obLieyenoBeyeckomn KynbTypbl
yepe3 3HAKOMCTBO C WUCTOpMEN pasBUTUS MaTeMaTuKW, 3BOMUMEen MaTeMaTU4ecKux
naew;

- pasBUTUE JIOMTMYECKOTO  MBbILWMEHUS,, MPOCTPAHCTBEHHOIO BOOOpaXXeHus,
anropuTMUYECKON KynbTypbl, KPUTUYHOCTU MbILUNEHNA Ha YpPOBHE, HeobxoaumMoM Ons
Oyaywien npodeccMoHanbHOM AeATeNbHOCTU, A9 NPOAOIPKEHUST o0pasoBaHUa U
camoobpasoBaHus;

- OBfageHne MaTemMaTUYECKMMWU 3HAHUAMU U YMEHUsMWU, HeobxoaummbiMn B
NOBCEOHEBHOW XXWU3HW, O OCBOEHUSI CMEXHbIX €CTEeCTBEHHO-HaY4YHbIX AWUCUUMNINH U
ANCLUMNITMH NPOdeCCUOHanbHOro UMKna, ans nonyyvyeHus obpasoBaHus B obnactsx, He
Tpebyowmx yrnybneHHon mateMaTmyeckon NOAroTOBKY;

— rOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHuio, B TOM 4Mcrie camoobpasoBaHuto, Ha

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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NPOTSHKEHNN BCEMN XMU3HW; CO3HATENbHOE OTHOLLEHNE K HenpepbiBHOMY 06pa3oBaHuUI0 Kak
YCITOBUIO YCMELIHOW NpodeCccnoHanbHOM 1 06LLEeCTBEHHON OeATENbHOCTY;

— TOTOBHOCTb M CMOCOBGHOCTb K CaMOCTOATENbHON TBOPYECKOM WU OTBETCTBEHHOW
AEeATEeNbHOCTY;

— TOTOBHOCTb K KOMMEKTMBHOW paboTe, COTPyOHUYECTBY CO CBEPCTHUKaAMU B
obpasoBaTenbHOM, O6LWECTBEHHO MNONE3HON, y4ebHO-nccneaoBaTenibCKOn, NPOEKTHON W
ApYrux Bugax aesaTeribHoOCTY;

— OTHOLWEHMNEe K npodbeccuoHanbHOM OeATeNbHOCTM Kak BO3MOXHOCTU y4acTusa B
peLUeHn NNYHbIX, 0BLLECTBEHHbIX, FOCY4apCTBEHHbIX, ObLeHaUnoHanbHbIX Nnpobnewm;

* MemanpeoMemHbIX:

— YMEHMEe CaMOCTOATENBHO onpeaensTb uenu AedaTeNlbHOCTU U COCTaBNATb MiaHbl
AEeATeNbHOCTU; CaMOCTOATENIbHO OCYLLECTBMATb, KOHTPONMPOBaTb W KOPPEKTUPOBaTb
AEeATeNbHOCTb; UCNONb30BaTb BCE BO3MOXHbIE PecypcCbl ANA OOCTUXKEHUS NOCTaBMNEHHbIX
uenem u peanusaumm nMnaHoB [OeATenbHOCTU; BblOMpaTb YychnelwHble cTpaterMm B
pasnnyHbIX CUTYaUnNX;

— YMeHue NpoayKTMBHO 06LLaTbCa 1N B3aUMOAENCTBOBATb B NpoLEecce COBMECTHOM
AEATEeNbHOCTU, Y4uUTbiBaTb MO3MUMM OPYrUX YYACTHWUKOB AEeATENbHOCTU, 3P(EKTUBHO
paspellaTtb KOHUKTbI;

- BfajeHne HaBblkaMy NO3HaBaTENbHON, Y4eOHO-MccrneaoBaTeibCkomM N NPOEKTHOWN
AEATeNnbHOCTW, HaBblkaMu paspelleHns npobnem; CcnocobHOCTb WU  TFOTOBHOCTb K
CaMOCTOATENBHOMY TMMOUCKY METOLOB peLleHUs MpakTUYecKnx 3agad, MPUMEHEHUIO
pasnnyHbIX METOAOB MO3HAaHWS;

- TOTOBHOCTb W  CNOCOBHOCTbL K  CaMOCTOATESNIbHOW  MH(OPMAaLMOHHO-
no3HaBaTeNbHOW [OEeATENbHOCTW, BKIKOYAd YMEHWEe OPUEHTUPOBATLCA B  PasfMyHbIX
NUCTOYHMKaX MH(OPMaLMK, KPUTUYECKU OLeHMBaTb WU UHTepnpeTupoBaTb MH(Opmauumio,
nosly4aemyto 13 pasrimyHbIX MICTOYHUKOB;

- BnageHue A3blKOBbIMW CPeacTBaMWU: YMEHME SACHO, NOMMYHO U TOYHO M3naraTb
CBOIO TOYKY 3pEHUSA, UCMONb30BaTh aflekBaTHbIE A3bIKOBbIE CPeaCTBa;

— BnageHue HaBblkaMu No3HaBaTernbHOW pedriekcun Kak 0CO3HaHWS coBepLlaeMblX
AENCTBUA U MbICIUTENbHBIX MPOLIECCOB, UX pe3ynbTaTOB M OCHOBAHWW, rpaHuL, CBOEro
3HaHWS N HE3HAHUS, HOBbIX NO3HaBaTENbHbIX 3a4a4 U CPEeACTB AN UX JOCTUXKEHWS;

- LeneycTpeMreHHOCTb B NMOUCKaxX M NMPUHATUM peLleHuin, coobpasnTenbHOCTb U
WHTYUUUS, pasBUTOCTb NMPOCTPAHCTBEHHbLIX NPeACcTaBNeHNin; cnocCOOHOCTb BOCMPUHMMATL

KpacoTy 1 rapMOHUIO MUPa;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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* npeOMemHbIX.

- C(POpMMPOBAHHOCTL MpeacTaBfNeHnn O MaTemMaTuke Kak YacTu MUpPOBOW
KynbTypbl M MeCcTe MaTeMaTUKM B COBPEMEHHOM UMBUIIM3aUMKM, cnocobax onucaHus
SIBMIEHUI pearibHOro Mmpa Ha MaTeMaTUYECKOM SA3bIKE;

-  CcOPMUPOBAHHOCTL NPEACTaBfEHUA O MaTeMaTUYECKUX MOHATUAX  KakK
BaXXHENLLMX MaTeMaTUYeCKMx MoAensx, MO3BOMAIWMX ONucbiBaTb U U3ydaTb pasHble
npoueccbl W SBNEHUS;; MNOHMMaHWe BO3MOXHOCTM aKCMOMAaTMYECKOro MOCTPOEHUs
MaTeMaTU4YeCKNX TeOpUM;

- BfageHue MeTodaMn [OKasaTeNnbCTB W anrOpUTMOB pPELUEHUS, YMEHME WX
NPUMEHSATb, NPOBOANTL AOKa3aTesflbHble PaCCy>XAEHUS B XOA4e peLleHns 3agav;

- BfageHve CcTaHAapTHbIMM  MNpUEMaMM  pELLUEeHUs]  pauMOHanbHbIX U
nppauMoHanbHbIX, MNoKasaTellbHbIX, CTEMNEHHbIX, TPUrOHOMETPUYECKUX YPaBHEHUN W
HEepaBEHCTB, NX CUCTEM; UCMOSb30BaHNE rOTOBbIX KOMMbIOTEPHbIX NPOrpaMmm, B TOM Yucne
AN noncka NyTu peLLeHns n UNKCTpaunn peLleHns ypaBHEHUA U HEPABEHCTB;

-ChOPMUPOBAHHOCTL MpeAcTaBneHnin 06 OCHOBHLIX MOHATUAX MaTeMaTU4eckoro
aHanusa M MxX CBOMWCTBaX, BrnafeHWe yMeHWeM XapakTepusoBaTb MNoBefeHne (YHKUUA,
NCNonb30BaHME MNONYYEHHbIX 3HAHWUI ONs1 ONUCAaHUS U aHanuaa peanbHbIX 3aBUCUMOCTEMN;

- Bfaf€HMe OCHOBHbIMW MOHATUSIMW O MAIOCKMX WU  MNPOCTPAHCTBEHHbIX
reoMeTpu4ecknx urypax, WuX OCHOBHbIX CBOWCTBax; C(OPMUPOBAHHOCTb YMEHUS
pacno3HaBaTb reoMeTpuveckne urypbl Ha veptexax, Moaensax U B peanbHOM MUPE;
NPUMEHEHNE WN3YYEHHbIX CBOWCTB reomeTpudeckux duryp n ¢opmyn Ans pelleHus
reoMeTpu4ecknx 3agad v 3agad c NpakTUYeckUM CoaepXKaHueM;

- COPMUPOBAHHOCTb NPeACTaBNEeHMM O npoueccax W SBMEHUSX, UMEHLWMX
BEPOSATHOCTHbIA XapakTep, CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B pearnlbHOM Mupe,
OCHOBHbIX MOHATUSX 3NEMEHTAPHOM TEeOpUM BEPOATHOCTEN; YMEHUW HaxXOAuUTb MU
oLeHMBaTb BEPOATHOCTU HACTYNNEHUA COObITUIA B NPOCTENLLNX NPAKTUYECKUX CUTyaLmsaX
N OCHOBHbIE XapaKTEPUCTMKWN CryvarHbIX BENTUYNH;

—-BflafjeHne HaBblkaMW WCMOMb30BAHWUS TOTOBbIX KOMMbIOTEPHbLIX MporpaMmm npu
peleHun 3agav.

B pesynbTaTe M3y4yeHUs OUCLUUNIIMHBLI Y ODy4YaloWmnxca popMUpyHOTCA 3NeMEHTDI
cnefylowmnx obLwmMx KoMNeTEHUNNA:

OK 01 Bbeibupatb cnocobbl pelleHnst 3agay NnpoeCccuoHanbHOM AesTENbHOCTH,

NPUMEHUTENBbHO K Pa3sIM4HbIM KOHTEKCTaM,
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OK 02 OcywecTtBnATb NOUCK, aHaNM3 N MHTepnpeTaumio MHopmMaumn,
Heobxo4MMown AN BbINONHEHUS 3a4a4 NpodeCcCnoHanbHOM AeATeNbHOCTY;

OK 03 lNnaHnpoBaTth 1 peann3osBbiBaTb COGCTBEHHOE NPOeCCUOHaNbHOE U
NIMYHOCTHOE pasBUTHE.

OK 04 PaboTtaTtb B KONNEKTUBE N KOMaHAE, 3HEKTUBHO B3aUMOAENCTBOBATL C
Konneramu, pykoBoACTBOM, KIUEHTaMu;

OK 05 OcyLecTtBnATb YCTHYIO U MUCbMEHHY0 KOMMYHUKaLMIO Ha rocyAapCTBEHHOM
A3blKe C y4eTOM 0COBEHHOCTEN COLMANbHOIO U KyNbTYPHOIO KOHTEKCTA;

OK 09 Ucnonb3oBaTb MHOPMALMOHHBLIE TEXHONOIMMK B NPpodeCccMoHanbHom
AeATerlbHOCTN.

5 COOEPXXAHWE YYEBHOW ONCLMMIINHBI

BBeneHue

MatemaTnka B Hayke, TEXHWKE, 3IKOHOMWKE, MHMOPMALMOHHBLIX TEXHONOMMAX |
npakTuyeckon featenbHocTW. Llenn n 3agaym m3ydyeHua maTemMaTukm npyv OCBOEHMM
npodeccun CroO u cneuymansHocTten Cl10.

AIITEBPA
Pa3eumue noHssmus o yucrne

Llenble n paunoHanbHble 4ucna. [enctButenbHble uucna. [llpubriuxeHHble
gblyucneHusi. KomrnekcHele Jucna.

KopHu, cmeneHu u no2apugmbi

KopHu un crteneHun. KopHM HaTypanbHOW CTEMNEHM M3 4Yucria U Ux CBOWUCTBA.
CTteneHun C paunoHanbHbIMK nokasaTensamu, ux ceoncrtea. CteneHn ¢ AeCTBUTENbHbIMU
nokasatensamu. Ceolicmea cmerneHu ¢ delicmeumeribHbIM roKka3amersiem.

Norapudm. Jlorapucdm uyucna. OcHoBHOe rnorapudmuyeckoe TOXOECTBO.
[ecatnyHble n HaTypanbHble norapudmsl. Npasuna gencreun ¢ norapudpmamu. Nepexon
K HOBOMY OCHOBaHMUIO.

NMpeoGpa3oBaHue anrebpanyeckux BbIpaXXeHUWN. MpeobpasoBaHue
pauMOHanbHbIX, UppPauMOHanbHbIX CTENeHHbIX, MOoKasaTefibHbIX W forapngmMmUyeckmx
BbIpaXXeHUMN.

lIpakmu4eckue 3aHsIMuUs

ApudmeTnyeckne AeNCTBUS Ha4 YMcnamMmm, HaxoxgeHne NpUbAMKeHHbIX 3HaYeHUN
BESIMYMH W MOrpeLlHOCTEN BblMUCNEHUN (abCONTHOM M OTHOCUTENBbHOW), CpaBHEHWE
YUCMOBbIX BblpaXeHnn. BbluucneHve u cpaBHeHMEe KOpHen. BbINOnHeHue pacyeToB C

pagvkanamu. PelleHne nppaumoHarnbHbIX YpaBHEHUN. HaxoxaeHne 3Ha4YeHnn cteneHemn ¢
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paunoHanbHbiM1 nNokasaTtenamu. CpaBHeHue cTeneHen. NMpeobpasoBaHUsA BbipaXkeHUN,
cogepxawmx creneHn. PelleHve nokasaTefbHbIX YpaBHEHWW. PelueHne npuknagHbixX
3apad. HaxoxgeHwe 3HaveHur norapudma rno npousBoOSIbHOMY OCHOBaHUI. [lepexon ot
OfHOrO  OCHOBaHWA K Apyromy. BbluucneHve 1 cpaBHeHue  norapudmos.
JlorapupmmpoBaHme M NOTEHUUPOBaHUE BblpaXXeHUA. [MpUBNMKEHHbIE BbIMMCNEHUS U
pelleHns npuknagHblx 3agad. PelweHve norapudMmnyecknx ypaBHEHUN.
OCHOBbI TPUTOHOMETPUU
OCHOBHbI€ NOHATUA

PagnaHHaa mepa yrna. BpawartenbHoe aswmxeHue. CUHYC, KOCUHYC, TaHFeHC U

KOTaHreHc ymcna.
OCHOBHbIe TPUroHOMeTpU4ecKkue ToxaecTsa

®opmynbl npusegeHust. Popmyrnbl crnoxeHus. Popmynbl yaBoeHus Qopmyribi r1os1o-

8UHHOR0 yara.
NMpeoGpa3zoBaHuA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXKeHUN

lMpeobpa3oBaHMe CyMMbl TPUTOHOMETPUYECKUX (PYHKUUKM B nNpousseneHne W
npousseneHnss B CYMMY. BbipaxeHue mpu2oHoMempuyecKkux (byHKUUU 4epe3 maHaeHC
[1OSI08UHHO20 ap2yMeHma.

TpuroHomeTpuyeckue ypaBHEeHMUA U HepaBeHCTBa

MpocTenwve TPUrOHOMETpUYECKne ypaBHEHUA. [pocmetdwue
mpuaoHoOMempuYyeckKue HepageHcmaa.

O6paTtHble TpUroHomMmeTpnyeckne PyHKUUNU. APDKCUHYC, apKKOCUHYC, apKTaHreHc.

lpakmu4eckue 3aHsIMuUs

PagnaHHbIn MeTo4 M3MepeHusi YriioB BpalleHUs U CBA3b C rpagyCHOW MepoM.
OcCHOBHblE  TpUrOHOMETpUYECKME  ToXAecTBa, (OPMyINbl  CIIOXEHUS,  yOBOEHWUS,
npeobpasoBaHMe  CyMMbl  TPUFOHOMETPUYECKMX  (PyHKUMA B MNpousBeneHue,
npeobpasoBaHne Npon3seneHUs1 TPUrOHOMETPUYECKNX (DYHKUMI B cymmy. [pocTenwine
TPUrOHOMETPUYECKME YpaBHEHUSs M HepaBeHcTBa. Ob6paTHble TpUroHOMEeTpUuYeckme
PYHKUMN: apKCUHYC, apKKOCUHYC, apKTaHreHc.

®YHKLMU, UX CBONCTBA U FTPAGUKU

®PyHkumn. Obnactb onpegeneHns M MHOXECTBO 3Ha4yeHUn; rpaduk qyHKUMN,
nocTpoeHne rpadnkoB (PyHKUUIN, 3a4aHHbIX pasnnuyHbiMu cnocobamu.

CsouctBa ¢pyHKUMN. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpPaHWYEHHOCTb,
nepnognvHocTb. NMpomexyTkn Bo3pacTaHus u ybbiBaHWA, Hambonbllee U HauMeHbluee

3HaYyeHus, TOYKM aKcTpemyma. "padmnyeckas MHTEepnpeTauus. Mpumepsbl
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PYHKUMOHASbHbIX 3aBUCUMOCTEN B pearibHbIX npoueccax u sBneHusix. ApugmerTnyeckue
onepaumm Hag yHkumamu.  CnoxHas  dyHkuma  (komnosuums).  [loHsmue o
HerpepbIBHOCMU YYHKUUU.

O6patHble cdhyHKumMn. Obriacmb onpedeneHuss u obnacme 3HadyeHUU obpamHou
yHKyuu. 'paghuk obpamHou hyHKUUU.

CteneHHble, NOKa3aTesibHbIe, NorapudMmmyeckue u TpuroHomMeTpudeckme PyHKLUN.
OO6paTHble TPUroHomMeTpruieckme PyHKLUMU

OnpegeneHns yHKUMA, UX CBOMCTBA W rpadukn. NpeobpasoBaHns rpadumkos.
MapannenbHbIn NepeHoC, CUMMETPUA OTHOCUTESNIbHO OCen KoopAuHaT U CUMMETPUA
OTHOCMUTENbHO Havana KoopauvHaT, CUMMETPUS OTHOCUTESNBHO NPSAMON Y = X, pacTshKeHne
N ckaTue BOOMb OCen KoopanHar.

llpakmu4eckue 3aHsMus

MpyMepbl 3aBUCMMOCTEN MexXAy MNepeMeHHbIMU B pearbHbiX Mpoueccax Wu3s
CMexHbIX aucumnnuH. OnpegeneHve @yHKUMW. [locTpoeHne u 4YTeHue rpaduKoB
dyHkumn. WccneposaHve yHKuun. CBOMCTBA JIMHEMHOW, KBagpaTUYHOW, KYyCOYHO-
NMMHENHON N APOBHO-NMHENHON dYyHKUMN. HenpepbiBHbIE U nepuoandeckue yHKUUK.
CBoucTtBa 1 rpadmkn CUHYCa, KOCMHYCa, TaHreHca 1 koTaHreHca. ObpaTtHble yHKUUN N NX
rpacoukn. OBpaTHble TpuroHoMmeTpudeckue QyHKumK. [NpeobpasoBaHus rpaduka
dyHKuMn.  [apmoHuyeckme konebauus. [puknagHble 3agayn.  [lokasaTesnbHble,
norapugpmMmmyeckmne, TPUroHOMeTpUYEeCKNe ypaBHEHUSI U HepageHcmaa.

HAYAJTA MATEMATUYECKOIO AHAJIU3A

MocnepoBaTenbLHOCTM. Cnocobsl 3apaHus n CBOMCTBA YMCMOBbIX
nocnepgoBaTenbHocTen. lNoHsmue o npedene nocrnedosamesibHocmu. CyuwecmeogaHue
npedesnia  MOHOMOHHOU  oO2paHuU4YeHHou  nocnedogamesibHocmu.  CyMMUpoOBaHue
nocrnegosaTenbHocTen. beckoHeyHO yObiBaloWwas reomeTpudeckass nporpeccus n ee
cymma.

MpousBogHaa. [loHATME O nMPOM3BOAHON (OYHKUUK, ee TreoOMeTpUdYecKun wu
PU3nYecKkm CMbICIl. YpaBHeHUe KacaTenbHON K rpadonky doyHKumn. NpounssogHble CyMMbl,
pa3HOCTW, Npou3BeneHus, YacTHble. [pon3BOaHbIE OCHOBHbLIX dNeMeHTapHbIX OYHKLNNA.
[MpuMeHeHne nNpou3BOAHOM K UCCNedOBaHUK (YHKUMA W MNOCTPOEHWUIO rpacuKoB.
[Mpou3sodHble 0bpamHoU hyHKUUU U KOMo3uyuu ¢pyHkyuu. MNMpumepbl NCNONb30BaHUA
NPOU3BOLAHOM AN HAXOXAEHUS Haunydlwero peleHus B npuknagHblx 3agadax. Bropas
npou3BogHas, ee reoMeTpudeckum n dusmyeckun cmblicr. HaxoxaeHwe ckopoctn angd
npotecca, 3agaHHoro opmynomn n rpaUKom.
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MepBooGpa3Haa u wuHTerpan. [lpMMmeHeHMe onpeadeneHHoro wHTerpana pAans
HaxoXAeHus nnowaan KpuBonuHenHon Tpaneumn. Popmyna HberoToHa—I/lenbHuua.
[Mpymepbl NpUMEHeHUA nHTerpana B ousnke n reomeTpun.

llpakmu4eckue 3aHsmMus

Uucnosass nocnegoBaTenbHOCTb, CNOCOObI ee 3adaHus, BbIYUCIIEHUSA 4YNEHOB
nocnegosatenbHocTn. [lMpegen  nocnepoBaTenbHOCTU. bBeckoHeyHO  yObiBaroLas
reomeTpuyeckaa nporpeccud. lNponsBogHas: MexaHU4YecKkurh U reoMeTpuUdeckur CMbICH
npou3BoHOW. YpaBHeHWe kacaTenbHoM B obwem Buage. [llpaBuna wu  opmynbl
anddepeHumMpoBaHnd, Tabnuua Npon3BoaHbIX anemMeHTapHbIX yHKuun. Miccnegosanme
YHKUMN C NOMOLLbIO NPOMn3BOAHON. HaxoxaeHne HanbonbLuero, HaMMeHbLLEro 3Ha4YeHus
N 3KCTpeMarsbHbIX 3Ha4yeHun pyHKuun. HTerpan n nepsoobpasHas. Teopema HbtoTOHa—
JlenbHuua. NMprumeHeHne nHTerpana K Bbl4MCNEHNI0 OU3NYECKNX BESNTMYUH U NIOLLaLEN.

YPABHEHUA U HEPABEHCTBA

YpaBHEHMA U cCUCTeMbl YypaBHeHUW. PaunoHarnbHble, uWppauynoHanbHble,
nokasatesibHble W TPUTOHOMETPUYECKNE YpaBHEHUS WU CUCTEMbl. PaBHOCUITbHOCTb
ypaBHEHUN, HepaBeHCTB, cucTeM. OCHOBHble MpUeMbl UX pelleHus (pasnoXeHune Ha
MHOXMWTENW, BBEAEHNE HOBbIX HEM3BECTHbIX, NMOACTAHOBKA, rpaddu4ecknii MeTos).

HepaBeHcTBa. PauunoHanbHble, nppaumoHanbsHble, nokasaTtesnbHble n
mpuaoHomempuyeckue HepaBeHCTBa. OCHOBHbIE NPUEMbI UX PELUEHNS.

MUcnonb3oBaHMe cBOUCTB U rpadpmkoB (hyHKUMW NpU peLleHun ypaBHEHUN U
HepaBeHCTB. MeTtoa wuHTepBanoB. W3obpaxeHne Ha KOOPOAWMHATHOM  MITIOCKOCTU
MHOXeCTBa peLleHnin YypaBHEHNN N HEPABEHCTB C ABYMS NEePEMEHHbBIMU U UX CUCTEM.

lNpuknadHbie 3ada4yu

[MpumeHeHne maTeMaTn4ecknx MeTodoB AN1S peLleHns coaepaTernbHblX 3a4ad U3
pasnu4yHbix obracter Haykm u npaktuki. VHTepnpetauna pesynbTata, yyYeT pearibHbIX
orpaHnYeHunn.

lpakmu4eckue 3aHsSIMuUs

KopHu ypaBHeHWiA. PaBHOCUNBHOCTbE YypaBHeHun. [Npeobpas3oBaHue ypaBHEHWUN.
OcHoOBHblE NpUEMbI peLleHns ypaBHeHU. PelweHne cuctem ypaBHeHu. Micnonb3oBaHme
CBOWCTB U rpamKoB (PyHKUMN ONSA peLleHns ypaBHEHUN N HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUA BEPOATHOCTEMN
AneMeHTbl KOMOUHATOPUKKN
OCHOBHble MOHATUSA KOMOWHATOPUMKW. 3agayn Ha MNOACHET yucna pasMeLLeHun,

nepecTtaHoBOK, coveTaHun. PeweHne 3agady Ha nepebop BapuaHToB. Popmyna GuHoma
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HbtoToHa. CBoncTBa GUHOMMHAMBbHBIX KO3 PUUNEHTOB. TpeyronbHuk Nackans.
AnemMeHTbl TEOPUN BEPOATHOCTEN

CobbiTe, BEPOATHOCTb COObLITUS, CMOXEHWE U YMHOXEHWE BEPOSATHOCTEN.
[MoHssmue o He3asucumocmu cobbimul. [uckpemHasi criydaluHasi eerfluduHa, 3aKOH ee
pacrnipedesnieHusi. Yucrnioeble xapakmepucmuKku OuUCKpemHoU criydaluHoU 8esIUYUHBbI.
lMoHsiIMue o 3aKkoHe borbwux Yyucer.

AnemMeHTbl MaTeMaTU4YeCKOMN CTaTUCTUKMU

MpeactaBnenne paHHbIX (Tabnuubl, Auarpammbl, rpadukn), 2eHepasbHasi
COBOKYNnHOCMb, 8blIbOpKa, cpedHee apugpmemuyeckoe, meduaHa. MoHsSmMue o 3adayvax
MameMamu4yeckol cmamucmuKku. PeweHue npakmu4deckux 3aday C [pUMeHeHUem
8€POSIMHOCMHbIX Memodos.

llpakmu4eckue 3aHsMus

NcTtopusa pasButus KOMOMHATOPUKN, TEOPUN BEPOSATHOCTEN U CTATUCTUKU N UX POSb
B pasnuyHbIX cdepax 4erioBeYeckon XusHegeAatenoHoctu. [paBuna KOMOGUHATOPUKW.
PeweHne kKomGMHATOpPHbIX 3agady. PasmeleHus, coveTtaHuss U nepecTtaHoBKW. BuHom
HbloToHa n TpeyroneHuk NMackans. lNpuknagHele 3agayn.

FrEOMETPUA
lMpsimbie u ni1ockocmu e npocmpaHcmee

B3anmHoe pacnonoxeHwe p[BYX nNpAMbIX B NpocTpaHcTBe. [lapannenbHocTb
npssMon M nnockocTtu. lNMapannenbHOCTb MNIOCKOCTEN. [MepneHanKynapHOCTbL NPSIMOU Y
nrockocTn. [lepneHaMKynsp W HakOHHaA. Yron mexgy npssMoOn M MNIIOCKOCTbIO.
[ByrpaHHbIn yron. Yron mexay nnockoctamu. [MepneHauKynsipHOCTb OBYX MIOCKOCTEN.
feomeTpuyeckme npeobpaszoBaHUs NPOCTPAHCTBA: NapansenbHbli NePeHoc, CUMMETPUS
OTHOCUTENbHO NnockocTu. MapannenbHoe npoekTupoBaHue. lMnowads opmoaoHarbHOU
npoekuyuu. N3obpaxxeHne NpoCTpaHCTBEHHbIX Uryp.

MHororpaHHuku

BepwwuHbl, pebpa, rpaHum MHororpaHHuka. Paseepmka. MHoz202paHHbIe yerbl.
Bobinyknbie MHo2o2paHHUKU. Teopema didnepa. MNpuama. MNMpsmas u HaknoHHas nNpu3Mma.
MpaBunbHaa npuama. [lapannenenuvnen. Ky6. [lMupamunga. [lNMpaBunbHas nvpamuga.
YceueHHasa nupamunga. Tetpasgp. CummeTtpun B Kybe, B napannenenvneae, B npusme u
nmpamuge. CeyeHuss kyba, npumambl U nupamuabl. [NpeactaBneHne O MNpaBUIbHbIX
MHOrorpaHHukax (Tetpasagpe, kybe, oktasgpe, gogekasgpe v ukocasgpe).

Tena n noBepxHOCTU BpaLLeHUA

LnnmHap n KoHyc. YceveHHbI koHyc. OcHoBaHUWe, BbiCOTa, OOKOBasi NOBEPXHOCTb,
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obpasytowas, passepTtka. OceBble Ce4YeHNs1 U ceveHunsl, napanfesibHble OCHOBaHMIO.
LWap u cpepa, nx ceveHns. KacatenbHasa NnockoCTb K cpepe.
U3mepeHus B reometpuun

O6bem u ero namepeHue. NHterpanosHas oopmyna obbema.

dopmynbl o6bema kyba, NpSAMOYrofibHOro napannenenuneaa, npuMambl, LunuHapa.
dopmynbl o6bema nupamuabl U kKoHyca. Popmynbl NAOWAAM NOBEPXHOCTEN LUMNUHAPA U
KoHyca. Popmynbl o6bema wapa 1 nnowaaun chepsbl.

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

KoopauHaTtbl U BEKTOPbI

MpamoyronbHasa (gekapToBa) cucTeMa KoopAuHaT B npocTpaHctBe. Popmyrna
pPaccTOAHUA Mexay ABYMS TOYKaMW. YpaBHEHUs cdepbl, niockocmu U rnpsimod.

Bektopbl. Moagynb BekTopa. PaBeHCTBO BekTopoB. CrioXXeHMe BEKTOpPOB.
YMHOXeHue BekTopa Ha 4umcno. PasnoxeHwe BeKkTopa Mo HarnpasBneHusam. Yron mexay
AByMsi BekTopamu. [lpoekumsi BekTopa Ha ocb. KoopguHaTtbl BekTopa. CkansipHoe
npounsseneHne BEKTOPOB.

Mcnonb3oBaHne KOOpAMHAT M BEKTOPOB MpPWU  peLUeHUU MaTeMaTUyeckux Wu
NpuKNagHblX 3agay.

lpakmu4eckue 3aHsIMus

Mpu3Haknm B3aMMHOro pacnofioXeHnsa MnpsiMbIX. Yron mexay npsmbiMy. B3anmHoe
pacnonoXxeHue npsiMbIX U NAOCKOCTeN. [epneHanKynap U HakroHHasa K NOCKOCTU. Yron
MeXay nMpsiMOM WM MNIIOCKOCTbI. Teopembl O B3aMMHOM PaCOSIOXKEHUM MPAMON 1
nnockocTu. Teopema o Tpex neprneHanKynspax.

Mpu3Hakun 1 ceorcTBa NapannenbHbiX U NepneHaANKYNAPHLIX MAOCKOCTEN.

PacctosiHme OT TOYkM A0 NNOCKOCTU, OT NPSIMOWN 4O MSIOCKOCTU, PacCTOSHNE MexXay
NIIOCKOCTAMU, MEXAY CKPeLLMBAOLWNMUCA NPAMbIMU, MEXOY NPOU3BOSbHLIMU hurypamu B
NpPOCTpaHCTBe.

MapannenbHoe nNpoekTupoBaHne W ero cBoucTBa. BsauMmHoe pacnonoxeHue
NPOCTPaHCTBEHHbLIX OUryp.

PasnuuHble Bmabl MHOrorpaHHuMkoB. Wx un3obpaxeHus. CeyeHns, pas3BepTKu
MHOrorpaHHukoB. [lnowagb nNoBepxHOCTU. Bwuabl cuMMeTpuii B NPOCTPaAHCTBE.
CummeTpusa Ten BpaLleHss 1 MHOrorpaHHUKOB. BeluncneHnune nnowagen n o6 xemos.

BekTopsbl. [lenctBua ¢ Bektopamu. [lekapTtoBa cuctema KoopanHaTt B MPOCTPaHCTBE.
YpaBHeHue OKPYXXHOCTW, cdepbl, nrnockoctu. PacctosHue mexay Todkamu. [enctsusa C

BEKTOpaMu, 3afaHHbIMK koopauHaTamu. CkansipHoe npovsBeaeHne BeKTopoB. BekTtopHoe

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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cTepeoMeTpumn.

6 TEMATUYECKOE NMI1AHMPOBAHWNE

Mpn peanusaumm copepxaHus obuweobpasoBaTenbHON Yy4yebHOM AUCUMNANHDI
«MaTtematnka» B npegenax ocsoeHust OlMOIMN CIMO Ha 6a3e ocHoBHOro obuero
obpasoBaHuna C nonydYeHnem cpegHero obuwero obpasoaHus (MMCC3) obwmin obbem
obpasoBaTtefnibHOM nporpaMmbl cocTaBnsieT no cneyuwanbHoctam ClO  coumanbHo-
3KoHOMMYeckoro npoduna — 240 uvaca, BKAYAA KOHCyNbTaumm npoBedeHne

NPOMeXyTo4YyHOM aTTecTaumm — 18 Yacos.

6.1 TemaTn4yeckni nnaH

Bup yue6HoM paboTbl KonuyectBo 4acos
AyauTtopHblie 3aHATusA. CogepkaHvme o6yyYeHus
BeeneHue 2
Pasgen 1. PasButme noHATMSA 0 Yncne 8
Pasgen 2. YpaBHeHWs 1 HepaBeHCTBa 14
Paszgen 3. KopHu, ctenenn, norapudmbl. PyHKUUN U rpadduKm. 36
Pasgen 4. OCHOBbI TPUTOHOMETPUN. 36
Pasgen 5. Hayana matematnyeckoro aHanumsa 40
Pasgen 6. MHTerpan u ero npumeHeHve 32
Pasgen 7. KoopauHaTtbl 1 BEKTOPbI 6
Paszgen 8. Npsmble 1 NIOCKOCTU B MPOCTPAHCTBE. 14
Paszgen 9. MHororpaHHuKku 1 Kpyrible Tena 34

Pasgen 10. 3nemeHTbl KOMOMHATOPUKK, TEOPUN BEPOSTHOCTEN U

MaTemMaTU4eCcKon CTaTUCTUKHU. 12

UTtoro 222

IMpomexyToyHas aTTectaums (B T.4. KOHCyNbTaumm 2 4.) 18
lpomexymoyHass ammecmauyusi 8 popMme 3Kk3aMeHa, 2 cemecmp

Bcero | 240

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx

MATEMATUKA | C.15/34
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MATEMATUKA | C.16/34
6.2. Tematnyeckoe nnaHnpoBaHne yqe6H0|7| ONCcUnNnIINHbI
O6wunn ob6bem obpasoBaTenbHON Nporpammbl, Y =
O6bem paboTbli 06y aLLMXCS BO < I
— B3anMMOAENCTBUM C NnpenogasaTenemM, 4ac © o “r;
3 B T. Y. MO BMAaM 3aHATUN 3 o 3 g
x 3 © e Q-
S ® x a I S 3
- Q = s [0} Es
S € & o 5|8 & BHeayauTopHas 2 S 5
T S 5 _ s (9] 2 S| S| x| T Cpencrtsa 8 o 8
3 T Homepa n HaMmeHoBaHUe pa3genos 1 Tem s G 3 = 2 TS| o5 | 33 i oBvUeHMs: paboTta (gomaluHee S 38
TR o g2 $ | 82 o] 23 B|&58 @ 4 3apaue) T s 2
Sz 283 = P65 s| a8 E| ¥4 k£ 2 >
S % L3 . © O X O = | o0 & o Qo
g o85| s |8% 8|gE g|2f & g £8
X © 5 o 8 & I | 20 ) 9 ® Q > ok
< g5l S |8 | E|78 2|&| 2 58
[y <
S g [= 8 ANy E
| =
1 cemecmp 128 128
BeedeHue 2 2
1 BeedeHnue. Llenu u 3a6?qu usydeHuss Mamemamuku npu 2/2 2/2 [1], c.4-6 2 36
ocsoeHuu creyuanbHocmet Cl10.
Pa3den 1. Pazgumue noHsimus o 4uciie 8 8
Tema 1.1 Paszgumue rnoHsimusi o0 Jucrie. 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 TMpubnuxéHHble ebiqucneHus. lNoepeuwHocms npubnuxeHud. 2/8 2/8 [1], c.15-18 2-3
5 lMponopyuu. NpouyeHmel. 2/10 2/10 [1], c.18-22 2-3 T
Pa30den 2. YpasHeHuUs1 u HepaseHcmea 14 14
Tema 2.1 YpagHeHusi u HepageHcmea. 8 8
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHUU. 2/12 2/12 [1[]1 ]’c 02555‘512 2
7 PayuoHanbHbie HepageHcmea. CucmeMs! HepageHcms 2/14 2/14 [1], c.242-246 2
8 UppayuoHaribHbie ypagHeHUs. 2/16 2/16 H} gggggi; 2
9 UppayuoHarbHble HepageHcmea. 2/18 2/18 2
Tema 2.2 Onpedenumenu. 6 6
10 Onpedenumenu 2 nopsidka. Cucmemb! UHEUHbIX ypagHeHUl ¢ 2/20 2/20 2.3
08yMs1 nepeMeHHbIMU.
11 Onpedenumenu 3 nopsidka. Cucmemb! TUHEUHbIX ypagHeHUl ¢ 2/92 2/92 1-2
mpemsi NepeMeHHbIMU.
12 PeweHue cucmem ypasHeHul ¢ nomowbto onpedenumenel 2 u /24 2/24 2 T

3 nopsidkos.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MATEMATUKA | C.17/34
lMpogomkeHne
O6wunn ob6bem obpasoBaTenbHON Nporpammbl, Y =
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Pa3den 3. KopHu, cmeneHu u sio2apugmsi.
36 36
PyHKUUU U 2paghuku
Tema 3.1 CmeneHb ¢ delicmeumersibHbIM oKa3amesnem. 8 8
13 CmeneHb ¢ uenbiM mnoka3amenem. Ceolicmea cmerneHu C 2126 2126 [1], ¢.26-29 2 un
uesbiM rokasamernem.
Apugpmemuyeckuli keadpamHbili KOpeHb. Apugmemuyeckuli
14 | kopeHb n — ol cmeneHu. Ceolicmea apughMemu4ecKo20 KOpHs | 2/28 2/28 [1], c.29-33 1-2
N - ol cmenexu.
15 Cmef/eHb C payuoHasbHbIM nokasamenem. lMoHamue cmeneHu 2/30 2/30 Mnakame [1] ¢.33-35 1-2
¢ OelicmeumernbHbiM noka3amenem. Ceolicmea cmerneHu.
16 | [MpeobpasosaHus eblpaxeHull, codepxxawux cmerneHu. 2132 2132 [1], ¢.36 Ne1-6 1-2
Tema 3.2 @yHkyuu. MNokasamenbHas QyHKYUS. 12 12
[1], c.122-126
17 @yHKYuU u ux ceolicmea. CmeneHHasi pyHKUUSI, ee ceolicmea u 2/34 /34 Mnakams: [1], ¢.131-137 1-2 36
epachuk [1], c.139-141,
sonpocskl 1-24
18 | [MokasamernbHas pyHKYus, eé ceolicmea u 2pachuk. 2/36 2/36 lMnakambl [1], c.40-45 1-2
19 | [MokasamerbHble ypasHeHUs. 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 HEpageHCcms. 2/44 2/44 [1], c.46-49 Ne2 1-2
Tema 3.3 Jloeapughmuyeckasi oyHKYUSI. 16 16
23 lMNoHsamue noeapuvqua yucna. OCHOBHOE rnoe2apugMuyecKoe 2/46 2/46 Mnakame; [1], ¢.37-39, Ne1-6 1-2
moxdecmeo. Ceolicmea f102apughmos.
o4 Hecamuynbili U HamyparnbHbil  r1o2apuchmbl.  Dopmyna 2/48 2/48 [1], ¢.37-39, Ne1-6 1-2
rnepexoda K rioeapughmam ¢ HO8bIM OCHOBaHUEM.
25 | JloeapugbmuposaHue u MoOmMeHyuposaHue 8bipaxxeHud. 2/50 2/50 [1], c.50-51 1-2

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MATEMATUKA | C.18/34
lMpogomkeHne
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26 | Jloeapugpmuyeckasi pyHkyusi, eé ceolicmea u epacghbux. 2/52 2/52 [1], c.40-45 1-2 Mr
27 | Jlozapugpmuyeckue ypasHeHUs. 2/54 2/54 [1], c.46-49 Ne3 1-2
o8 PeweHue  nozapucbmuyeckux — ypasHeHUl  pasnuy4yHbIMU 2/56 2/56 [1], C.46-49 Ne3 1-2 T
crocobamu.
29 | Jloeapugmuyeckue HepageHcmea. 2/58 2/58 [1], c.46-49 Ne4 1-2
30 | PeweHue nnozaputhmuyecKux HepageHcms. 2/60 2/60 [1], c.46-49 Ne4 1-2
Pa3den 4. OcHoebl mMpu2oHOMempuu. 36 36
Tema 4.1 TpusoHOMempuUsi NPSIMOY20/1bHO20 MpPey20ribHUKA. 4 4
31 CoomHoweHuss Mex0y yanamu U crmopoHamu rpsiMoy20s1bHO20 2/62 2/62 Mnakame! 2
mpeyeaoribHUKa.
32 | PeweHue npsiMoy20/1bHO20 mpeyaosibHUKa. 2/64 2/64 2 Mr
Tema 4.2. ToxdecmeeHHbIe npeobpasoeaHusi 18 18
MpU20HOMEMPUYECKUX 8bipaXeHUdl.
33 EOUHu'-/Hag OKpyxHocmb. PaduaHHas mepa yena. [lepegod 2/66 2/66 Mnakame [1], ¢.93-97 1-2
epadycHol Mepbl 8 paduaHHy U 0bpamHo.
OnpedeneHue MpuU2OHOMEMPUYECKUX QOYHKUUU  HUC/I08020
34 | @P2ymenma. CoomHoweHusi mMex0y mpu2oHOMempu4YecKuMuU 2/68 2/68 [1], ¢.98-102 2
yHKUUAMU 00HO20 ap2yMeHma. 3HaKu mpu2oHOMempuUYeCKUX
yHKYUU.
35 | ®opmynbi crioxeHusi. @opmyribi npueedeHuUs. 2/70 2/70 [1], c.103-106 2-3
36 | @opmyrnsi d8oliHO20 ap2ymeHma. 2172 2172 lNnakambl [1], c.103-106 2-3
37 | ®opmyribl NOA0BUHHO20 apaymeHma. 2174 2174 [1], c.103-106
38 lMpeobpasosaHue CyMM MPUEOHOMEMPUYECKUX (DyHKUUU 8 2176 2176 [1], ¢.107 1-2
rpoussedeHue, Npou3gedeHus 8 CyMMY.
39 | TpueoHomempudeckue moxdecmea. 2/78 2/78 [1], ¢.107-108
40 | lNpeobpasosaHue mpusoOHOMEMPUHECKUX 8blpaxkeHul. 2/80 2/80 [1], c.107-108 1-2
41 | BbironHeHue yrnpaxHeHud no meme 4.2. 2/82 2/82 [1], c.107-108 2-3 T

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MATEMATUKA | C.19/34
lMpogomkeHne
O6wunn ob6bem obpasoBaTenbHON Nporpammbl, Y =
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Tema 4.3 Ceolicmea u epahuku mpPU2OHOMEMPUYECKUX 6 6
pyHKYUL.
42 | TpusoHomempu4eckue hyHKYUU, ux ceolicmea u epachukul. 2/84 2/84 lMnakamb! [1], ¢.109-113 1-2
43 lMpocmediwue npeoG,t?aaosaHu,q epaghukos 2/86 2/86 [1], ¢.109-113 1-2 Mr
mpu2oHoOMempu4YecKux ¢hyHKYUU. [1], ¢.131-137
44 | ObpamHble mpuzoHomempuyeckue hyHKYUU. 2/88 2/88 lNnakambl 1-2
Tema 4.4. TpueoHOMeEMpPUYECKUE ypasHEHUs U HepaseHcmea. 8 8
45 | lpocmeliwue mpueoHOMEMPUYECKUE YPasHEHUS. 2/90 2/90 [1], c.114-116 1-2
46 PeweHuve Mmpu2oOHOMeMmpPUYECKUX ypaBHeHUU, CB00SUUXCA K 2/92 2/92 [1] c.116-119 2.3
npocmedwum.
47 TpuesoHoMempuyeckue HepaseHcmea. PeweHue npocmeliwux 2/94 2/94 [1], ¢.119 2.3
MpU20HOMemMpPUYECKUX HepaseHcms.
48 | BninonHeHue ynpaxHeHul no meme 4.4 2/96 2/96 [1], c.11 Sio 120 Ne- 2-3 T
Pa3den 5. Hayana mamemamu4eckKo20 aHau3a 16 16
Tema 5.1 lMocnedosamernbHocmu. lpeden 6 6 [1] c.165-171
nocnedosamesibHocmu. [Mpeden ghyHKYyUU.
Yucnosas rocriedogamesibHOCMb. lpeden yucnoeou
49 | nocnedosamersnibHOCMU. lpeden  yHKyUU. Ceoticmea | 2/98 2/98 [1], c.165-171 1-2
npederos.
50 | 3ameuyamernbHble npedersoil. 2/100 | 2/100 [1], c.165-171 1-2
51 Bb/qucneHL/fe npeOevnoe yHKUUU C MOMOWbK pPacKpbimusi 21102 | 2/102 [1] c.165-171 2 T
HeornpedenéHHocmel.
Tema 5.2 [NpoussodHasi hyHKyUU. 10 10
52 3qdaqu, npuso?muue K MoHsImuro npou3so0HoU. Mpou3eodHas, 21104 | 2/104 [] ¢.171-176 1-2
eé husudecKkuli CMbICH1.
53 | lNpasuna u ghopmyrnbi duchchepeHyuposaHusi. 2/106 | 2/106 lMnakamb! [1], c.176-180 1-2

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MATEMATUKA | C.20/34
lMpogomkeHne
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. [1], c.180-182,
54 | JugpgpepeHuyuposaHue snemMeHmapHbix pyHKUuUL 2/108 | 2/108 60npock! 1-5 2
55 | poussodHas croxHoU ghyHKYUU. 2/110 | 2/110 lMnakamb! 1-2 Mr
56 | lNpoussodHas o6pamHol hyHKUyUU. 2/112 | 2/112 lMnakamb! 2
Pa3sden 5 Ha4dana MameMmamu4ecKo20 aHanusa
(npodosmkeHue)
Tema 5.2 [NpoussodHasi pyHKyUU
57 | AugbgpepeHyuposaHue croxHouU u obpamHoul ¢hyHKUYUU. 2/114 | 2/114
58 e eomempudeckui cMbicr npou3go0HoU. YpasHeHue 21116 | 2/116
KacameJsibHoU.
59 Bmopasi npou3sodHas, eé ¢usudeckull cmbicrn. Quauveckue 21118 | 2/118
MPUIIOXKEHUST MPOou3800HOU.
60 | PeweHue 3a0a4 Ha Haxox0eHue rnpou3eodHbIX. 2/120 | 2/120
61 Tema 5.3 ViccnedosaHue ghyHKUYUU € MOMOWbH Mpou38o0HoU. 2/122 | 2/122
62 | UccnedosaHue ghyHKUUU HA MOHOMOHHOCMb, IKCMpPemMym 2/124 | 2/124
63 HanpasneHue 8blnyKnocmu epapuka  yHKyuu.  Toyku 21126 | 2/126
nepeauba kpusol.
lMnaH uccnedosaHusi yHKUUU U [OCMPOeHUEe 2paghukos
64 - . 2/128 | 2/128
yHKyul. MiccnedosaHue ¢hyHKUUL U nocmpoeHue 2paghukos.
HNmoeo 3a cemecmp 128 128

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MATEMATUKA | C.21/34
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2 cemecmp 124 106 12 | 6
Tema 5.2 [NpoussodHast pyHKuUU (MpodormKkeHuUe)
1 I;I:(;Jatis)nbwee U HauMeHblee 3HayYeHusi OyHKuuu. PeweHue 2/2 2/2 2
2 [MpumeHeHue npPou3eo0HbIX MPU pelleHUU rMpakmu4yeckux 3adad. 2/4 2/4 [1], c.171-176 2
Tema 5.4 JuppepeHyuan hyHKyUU. 1-2
lNoHsimue dughcbepeHyuana yHKYUU. 2/6 2/6 2-3
4 lNpunoxeHus oucbgbepeHuuana K nMPUGUXEHHBLIM /8 o/8 [1], c.183-187 5
8bI4YUCIEHUSIM.
Pasden 6. lHmezpan u e2o npuMeHeHue.
Tema 6.1 HeonpedenérHbil uHmeepan
5 [NepsoobpasHasi. OcHOBHOE ¢80liICMB0 rep8oobpasHbIX. 2/10 2/10 [1], c.183-187 2
6 HeonpedenéHHbIl uHMeaparn u e2o npocmelwue ceolicmea. 2/12 2/12 [1], c.127-131 2
7 Memod HernocpedcmeeHHO20 UHMEe2PUPOBAHUS. 2/14 2/14 2 M
8 HaxoxdeHue  HeonpeldeneHHbIX  UHMezpanog  MemoooMm 2/16 2116 [1], c.187-192 2
HernocpedcmeeHHO020 UHMezpuposaHUs.
9 WHmeepuposaHue criocobom nodcmaHos8Ku. 2/18 2/18 [1], ¢.187-192 2-3
10 HaxoxdeHue  HeonpedeneHHbIX  UHMe2pasnos  crocobom 2/20 2/20
nodcmaHosKuU.
11 <Du3uqe0/<u? u 2eomempuyeckue MPUMOKEHUST | 10 2/22 1-2
HeorpedenéHHO20 UuHmeezparna.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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Tema 6.2 [Ipocmetiwue OJOughhepeHyuarnbHblie ypasHeHUs 1-2
rnepeoeo nopsidka
lMoHamue OuchghepeHyuanbHo20  ypasHEHUs. lMopsidok
12 | dugpgbepeHyuanbHozo ypasHeHus. Obwee u 4vacmHoe | 2/24 2/24
peuweHue.
LHugppepeHyuarnbHbie aBHEeHUSs c a3denarouumucs Tabnuua
13 peHy yp p w 2126 | 2/26 uHmezpanos [1], c.193-195 1-2
rnepemMeHHbIMU.
14 PeweHue duhpepeHyuanbHbix ypagHeHuUl ¢ pa3densouumucs 2/28 2/28 [1], ¢.193-195 1-2
epemMeHHbIMU.
Tema 6.3 OnpedenéHHbil uHmezpan [1], c.193-195 1-2 Mr
15 | OnpedenéHHbili uHMeeparn, ceolicmea. 2/30 2/30
16 | BbiqucneHue npocmediwux onpedenéHHbIX UHMegpasos. 2/32 2/32 2
17 | BameHa nepemeHHoOU 8 onpedesieHHOM UHmMezparie. 2/34 2/34 1-2
18 eomempuyeckuli cmbicn onpedenéHHO20  UHMeezparna. 2/36 2/36 2
lMnowads KpusonuHeliHOU mpaneyuu.
19 | BeiqucneHue nnowadel nnockux chuayp. 2/38 2/38 2-3
20 | PeweHue 3ada4 ¢ npuMeHeHUeEM onpedesieHHO20 UuHmezparna. 2/40 2/40 1-2
21 | KoHcynbmauyusi no pasdeny 6. 2/42 2/2
Pazden 7. KoopAuHamabi u 6eKmMopbI.
Tema 7.1 Bekmopebl Ha rinockocmu u 8 npocmpaHcmee. Memod
KoopOuHam.
22 lNpsimoyeonbHasi cucmema KoopOuHam 6 fpocmpaHcmee. o/a4 /42 1-2
Bexkmopsb! Ha nrnockocmu u 8 npocmpaHcmee.
23 | OcHosHble 3ada4u, peuwiaemMbie KOOPOUHAMHbLIM CrlOCO60M. 2/46 2/44 1-2
24 | KoHcynbmayus no pa3derny 7 PeweHue 3adad. 2/48 2/4 [1], ¢.201-206 1-2

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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Pa3zden 8. [psimble u n10OcCKOCMU 8 npocmpaHcmee. 1-2
Tema 8.1 OcHo8Hble mMoHSIMUSI cmepeomempuu. BaaumHoe
pacriosioxXeHuUe NpsiMbiX U nirockocmed 8 rnpocmpaHcmee.
o5 Akcuombl cmepeomempuu, criedcmeusi U3 akcuom. BsaumHoe 2/50 2/46
pacrosioxeHue npsiMbIX U MiocKkocmel 8 npocmpaHcmse.
lNMapannensHocmb npsMol U nmockocmu, 08yx rrockocmed.
26 | lpusHak napannensHocmu npsmou u nnockocmu. [lpusHak | 2/52 2/48
napannesnsHocmu 08yx rnsockocmed.
27 Yeon wmexdy npsmold u MI0CKOCMbIO €  MPOCMPAHCMee. | o 4 2/50 1-2 Mr
[NpusHak nepneHOUKynspHocmu rnpsiMoU U MiaocKocmu.
28 | Teopema o mpéx nepneHOUKynspax. 2/56 2/52 1-2
29 | PeweHue 3aday 2/58 2/54 1-2 Mr
Tema 8.2 []gyepaHHbil y2or.
30 ﬂeyepaHHbll:l yeon. [lpusHak nepneHOUKynsapHocmu d8yx 2/60 2/56 [1], ¢.72-85 1-2
rmockocmed.
31 | HaxoxdeHue yanos u paccmosiHull 8 mpocmpaHcmse. 2162 2/58 [1], c.90-92 2-3 M
32 | KoHcynbmayus o pa3deny 8 2/64 2/6
Pa3den 9. MHo202paHHUKU U Kpya/bie mesa.
Tema 9.1 MHoeoepaHHUKU, nnowadu ux rnogepxHocmel u
006BbEMbI
33 lMoHamue o0 2eomempu4yeckom merne U e20 MogepxHoCMU. | ..o 2/60 Mnakame! [1], ¢.52-55 1-2
lNpusma, nnowadb NOBEPXHOCMU U O6BEM MPU3MBbI.
34 | Napannenenuned, sudbi, caolicmsa. Kyb. 2/68 2/62 lNnakambi [1], c.56-58 1-2
[1], c.59-65 )
35 | PeweHue 3adau. 2/70 2/64 lNnakambi []. ¢.88-90 1-2
36 | Mupamuda, nnowads nogepxHocmu u 06LEM nupamudsbl. 2172 2/66 lMnakamb! 1-2
37 yceq?HHa{I nupamuda, nnowaldb rnosepxHocmu U Ob6BLEM 2174 2/68 1-2 T
yceyéHHolU nupamuobi.
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38 | Haxoxx0eHue OCHOBHbIX 3r1eMeHmo8 npusm u nupamuo. 2/76 2/70
39 | CeyeHusi nupamuosi. 2/78 2172 lMnakamb! 1-2
40 | CeyeHus rnpu3msbil. 2/80 2/74 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 | lNpasunbHbie MHO202paHHUKU. 2/86 2/80 [1], c.148-150 1-2
Tema 9.2 Tena epauwleHusi, nnowadu ux mnosepxHocmel U
06BEMBI
44 | Tena spaweHus. Lunurdp. MNnowads nosepxHocmu. ObbéM. 2/88 2/82 [1], c.148-150 1-2
45 | PeweHue 3aday. 2/90 [1], c.148-150 1-2
46 | Konyc. YceuéHHbil koHyc. lNnowads nosepxHocmu. Ob6bém. 2/92 2/84 [1], c.148-150 1-2 Mr
47 | PeweHue 3adav. 2/94 2/86 1-2
48 | WWap u cgpepa. BzaumHoe pacrionoxeHue niockocmu u wapa. 2/96 2/88 2
49 | HaxoxdeHue 0OCHOBHbIX 35IeMeHMOo8 YunnuHOpa, KOHyca, wapa. 2/98 2/90 2 T
50 | KoHcynbmauyus no pasdeny 9 2/100 2/10
Pazden 10. 3nemeHmblI KOMO6UHamopuKku, meopuu
eeposimHocmel U MameMamu4eckol cmamucimuku.
Tema 10.1 SnemeHmMbI KOMGUHAMOPUKU.
51 Zaaden KOMBUHamopuKu. lNoHamue ghakmopuarna. 21102 | 2/92 [1], c.154-158 1-2 un
lepecmaHo8KU, pasMeuwjeHus], CoOYemaHusl.
52 PeweHue 3alay C ucnosb30gaHUEM MOHAMUU U fpasust 21104 | 2/94 [1], ¢.151-153 1-2
KOMOUHamopuKu. [1], ¢.207-213
Tema 10.2 BepossimHocmb cobbimus.
53 Knaccuyeckoe  onpedeneHue  eeposmHocmu  cobbimus. 2106 | 2/96 [1], c.151-153 2
HaxoxdeHue gseposimHocmu cobbimusi.
. - [1], ¢.151-153 )
54 | PeweHue 3aday Ha 8blducneHue eeposimHocmet cobbimud. 2/108 | 2/98 []. ¢.207-213 1-2
Tema 10.3 OnemeHmbl Mamemamu4YecKol cmamucmuKu.
55 | 3adayu mamemamuyeckoli cmamucmuku. [lpedcmasneHue | 2/110 | 2/100 [1], . 151-153 2

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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56 OCHOBHbIE MOHSMUST MamemMamu4eckol cmamucmuku 2/112 102
PeweHue npakmuyeckux 3aday Ha 06pabomky 4ucCioebix
57 P P y 2/114 | 104 [1], c.151-153 1-2
OaHHbIX, 8bIHUC/IEHUE UX XapakKmepucmuk.
58 PeweHue npakmuyveckux 3aday Ha 0bpabomky 4ucrioebix OaH- 2/116 106
HbIX, 8bIYUC/IEHUE UX XapaKmepucmuk.
OHCYrIbMauyus rno pasoersn ,c.151-
59 | K 0 2/118 2/12 1], ¢.151-153 2 T
[Ipomexxymo4Hasi ammecmayusi 6
60- | lpomexymoyHas ammecmauyus, 6/124 6
62
Mmoeo 3a cemecmp: 124 106
Bcezo no ducyunnuHe: 252 234 12 6

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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7 XAPAKTEPUCTUKA OCHOBHbLIX BWMOOB YYEBHOW [OEATENbHOCTW

OBYYAIOLWMNXCA

CopepxaHue oby4eHus

XapakTepucTuka OCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUMN)

BBeneHue

03Ha|<0|v|neH|/|e C poJibld0 MatemMaTukm B HayKe, TexXHnKe, JIKOHOMUKe,
I/IH(bOpMaLI,VIOHHbIX TEXHOJIOMMAX U I'IpaKTI/ILIeCKOVI aedaTeribHOCTU.
03HaKOMJ'IeHl/Ie C uendamm wn 3agadvdamu msyquvm mMatemMaTukm npu
ocBoeHun cneuunansHocten CI10O.

AJITEBPA

PasBuTtue noHaTUs o uncne

BbinonHeHue apudmeTnieckmx 4eNCTBUA Ha YncnamMu, codeTast yCTHbIe U
NMMCbMEHHbIE MPUEMBI.

HaxoxgeHne npuOMMKEHHbIX 3HAYEHUA BENWYUH W MOrPEeLUHOCTEN
BblYMCMNEHUN (abCOMTHOW W  OTHOCUMTENBHOW); CPaBHEHUE YMCIIOBbIX
BbIpaXKeHWMN.

HaxoxgeHne ownbok B npeobpasoBaHMaX U BbIYMCIEHUSIX (OTHOCUTCSI KO
BCEM MYyHKTaM NporpamMmmbl)

KopHu, ctenenun, norapncmel

O3HakomneHne C NOHATMEM KOPHS N-1 CTEeNeHn, CBOMCTBaMU paguvkanos U
npasunnamv CpaBHEHUSI KOPHEN.

dopmMmynupoBaHme onpeneneHns KOpHs 1 CBOMCTB KOpHeW. BbluncneHve un
CpaBHEHMEe  KOpHEW,  BbIMNONIHEHWE  MPUKUAKW  3HAYEHUS  KOPHS.
[Mpeobpa3oBaHne 4MCrOBbIX U OyKBEHHbIX BblpaXeHUn, cogepXamnx
pagvkansoi.

BbinonHeHne pacuyetoB no dopmynam, cogepxawum — pagvkansbl,
ocyLecTBnAs Heobxoaumble NOACTAHOBKU 1 Npeobpa3oBaHus.
OnpeneneHne paBHOCUITBHOCTU BbIPAXEHUA C pagukanamu. Peluenne
nppaumnoHanbHbIX ypaBHEHUN.

O3sHakoMneHune ¢ NOHATUEM CTENEeHN C JeNCTBUTENbHBLIM NoKasaTenem.
HaxoxgeHne 3HavyeHW CTeneHwW, WCMnomnb3yss Mpu  HeobXoaAMMOCTM
WHCTPYMeHTanbHbIe cpeacTea

3anncbiBaHMe KOPHS N-W  CcTeneHM B Buae CcTeneHn ¢ ApoOHbIM
nokasaTenem u HaoboporT.

dopmMynupoBaHMe CBOWCTB cTeneHen. Bblumcnenve creneHen ¢
pauMoHanbHbIM NoKa3aTeneM, BbIMONHEHWE MPUKMAKU 3HAYEHUst CTeneHw,
CpaBHEHWe cTeneHeun.

lMpeobpa3oBaHne 4YUCMOBLIX U OYKBEHHbIX BbIPaXEHUN, cogepXalnx
cTeneHun, NpUMeHsis cBoncTea. PelleHne nokasaTenbHbIX YpaBHEHUI.
OsHakoMneHne C MNpUMEHEHWEM KOPHEW W CTeneHen npu BbIYUCNEHUN
cpegHux, AeneHun oTpeska B «30/10TOM cedeHun». PelueHne npuknagHbix
3a7a4y Ha CNoXHble NPoLUeHTbl

MpeobpasoBaHue
anrebpanyeckmx BblpaKeHui

BbinonHeHne npeobpa3oBaHWii  BbIpaXXeHWI, MNpUMeHeHne copmyn,
CBA3aHHbIX CO CBOMCTBaMM cTeneHen u rnorapudgmoB. OnpeneneHuve
obracT 4oNyCTUMbIX 3HaYEHWIN NTorapudMUYecKoro BolpaxeHus. PelieHune
norapuMmMyecKnx ypaBHeHuNn

OCHOBblI TPUTOHOMETPUN

OCHOBHbIE MOHATUA

M3yyeHne pagnaHHoro metoda M3MepeHus YrmnoB BpalleHUs U UX CBA3U C
rpagycHon wmepon. W3obpakeHne YrnoB BpaLLeHUs Ha OKPYXHOCTH,
COOTHECEHMEe BEeNUYMHbI yrma C ero pacnonoxeHuem. dopmynMpoBaHue
onpegeneHnin TPUrOHOMETPUYECKUX YHKUMA Ans YrrioB MoBopoTa U
OCTpbIX YIMOB NPSIMOYFOMbHOTO  TPEYroflbHMKa W OObsACHEHME KX
B3aMMOCBSI3U.

OcHoBHble MpYMeHEHNEe OCHOBHbIX TPUrOHOMETPUYECKUX TOXAECTB ANS BblYMCIEHUS
TpUroHoMeTpuyeckme 3HaYEHUIA TPUrOHOMETPUYECKMX DYHKLIMIM NO OOHOM U3 HKX

TOXaecTea

MpeoGpa3zoBaHus MN3yyeHne OCHOBHBLIX OPMYN TPUrOHOMETPUM: OPMYIIbl  CIIOXEHUS,
NPOCTENLLIMX yOBOEHUs,, Npeobpa3oBaHWs CYMMbl TPUrOHOMETPUYECKUX PYHKUUA B
TPWUrOHOMETPUYECKNX npovsBeaeHne 1 MPOM3BEAEHUS B CYMMY U NPUMEHEHVe Npu BbIMUCTEHUN
BbIpaXXeHMUiA 3HAYEHUS] TPUFOHOMETPUYECKOTO BbIPAXKEHMUS U YNPOLLEHUS Er0.

O3HakoMrieHMe CO CBOWCTBAMM CUMMETPUM TOYEK Ha eAUHUYHOM
OKPY)XKHOCTU 1 MpVYMEHEeHWe MX Ans BelBoda popMyn npuBegeHust

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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[MpopgomkeHue

CopepxaHue obyyeHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAEeHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

MpocTenwmne
TPUroHoMeTpuyeckue
ypaBHeHUsa n HepaseHcmea

PeweHne no copmynaMm U TPUrOHOMETPUYECKOMY KPYry MpOCTErLmMX
TPUrOHOMETPUYECKUX YPaBHEHWIA.

MNpvMeHeHne OOWMX MEeTOAOB peLIeHUs ypaBHeHWin (NpuBedeHue K
NMHeNHOMY, KBafpaTHOMY, MEeTO[ PasfoXeHWsl Ha MHOXWUTENW, 3aMeHbl
NepemMeHHON) MNpu pelieHUn TPUrOHOMETPUYECKUX YpaBHEHWUA. YMeHue
oTMeYaTb Ha Kpyre pelleHust MPOCTENLUNX  TPUrOHOMETPUYECKUX
HepaBeHCTB

ApKCUHYyC,
apKTaHreHc ymcna

aPKKOCUHYC,

OsHakoMmneHne € MOHATUEM OOpaTHbIX TPUrOHOMETPUHECKUX OYHKLUNA.
M3yueHne onpeneneHun apkcuHyca, apKKOCWHYCa, apKTaHreHca u4ucna,
dopmynunpoBaHue ux, wu3obpaxeHMe Ha eAUHUYHON  OKPYXKHOCTH,
NPUMEHEHNE NPU PELLEHUN YPaBHEHMWN

®YHKLUN, UX CBOUCTBA U TPA®UKU

dyHKuUK. MoHsaTne o
HenpepbIBHOCTUN (DYHKLUA

OsHakoMneHne ¢ MOHATUEM NEPEMEHHOMN,
MeXay nepeMeHHbIMU.

OsHakomneHne C MNoHATMEM rpadmka, onpedeneHne NpPUHaANEXHOCTH
TOYKM rpaduky dyHkumn. OnpegeneHve no opmyrne npoCTeNLLEen
3aBucuMMoOCTWN, Bmaa ee rpaduka. BoipakeHne no dopmyne ofHoWn
nepemMeHHoN Yepes apyrue.

OsHakomneHve c onpegeneHnem yHKuMM, OPMyNMpoBaHMe €ero.
HaxoxgeHve obnactun onpegeneHus n obract 3Ha4eHni yHKLMK

npMMepamu 3aBUCUMOCTEN

CeolicTBa PYHKUUN.
padunyeckas

NHTEepnpeTauus. Mpumepsl
DYHKLMOHAMNbHbIX
3aBMCMMOCTEN B  pearnbHbIX

npoueccax u AaBreHnax

OsHakomneHve C npumepamy  YHKUMOHAmNbHBIX  3aBUCUMOCTEN B
peanbHbIX NPoLeccax N3 CMEXHbIX QUCLMMNIIVH.

OsHakomneHne ¢ gokasaTeNnbHbIMU PACCYyXOEHUSMU HEKOTOPbIX CBOMWCTB
NUHEMHOM W KBagpaTU4HOM  (YHKUUIA, nNpoBedeHMEe UccrefoBaHus
NIMHENHOW,  KYCOYHO-NIMHEWHOW, OPOOHO-NMHENHOW W KBagpaTUYHOM
dYHKUMIA, nocTpoeHne wux rpadukos. [locTpoeHne n yTeHne rpadukos
dyHKuunn. iccnegosanune yHKLMM

CocTaBneHve BMOOB (PyHKUMIA NO AaHHOMY YCIOBWIO, pelleHue 3ajad Ha
3KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpacrka gyHKLMK

O6paTHble dyHKUMK

N3ydeHne mnoHsmusi obpamHol ¢yHKyuu, onpegeneHne Buga MU
rnocmpoeHue epachuka obpamHol hyHKyUU, HaxoxO0eHue ee obracmu
onpedeneHusi u obnacmu 3HayeHul. NpuUMeHeHne CBOWCTB (PyHKUMIA Npu
UCCNefoBaHUM  ypaBHEHWA U pelleHun 3ajad  Ha  3KCTPEMYM.
O3HakoMIIEHME C NOHATUEM CNOXHON PYHKLNM

CrteneHHble, nokasaTenbHbIE,
norapudmmndeckme 7
TPUroHOMETpUYeCKue
yHKUMN. O6paTtHble
TPUroHOMeTpUYecKue
DYyHKLNN

BbluncneHve 3HavyeHUn PyHKUMIA NO 3HAYEHUIO aprymMmeHTa.
OnpegeneHve MNOMOXEHWS TOYKM Ha rpaduke MO ee koopanHatam u
HaobopoT.

VMcnonb3oBaHne CBONCTB OYHKUMIA AN CPABHEHUA 3HAYEeHUW cTeneHen u
norapvdmos.

MocTpoeHune rpacrkoB CTEMEHHbIX U NorapnuMmUYecknx yHKLNIA.
PelweHne nokasatenbHbIX U norapudMmMyecknx ypaBHEHUN U HEPaBEHCTB
Mo N3BECTHbIM anropuTmMam.

O3HakoMneHne C MNOHATMEM HeNpepbLIBHOM nNepuoaudeckon qyHKuuu,
dopMynmnpoBaHne CBOMCTB CUHYCa U KOCUHYCA, NOCTPOEHNE NX rpacdouKoB.
OsHakomneHVe C MOHATUEM TapMOHMYECKMX KonmebaHui wn npumepammu
rapMoHU4eckux konebaHum Ons onvcaHus NpoueccoB B U3nke U Apyrmx
06racTax 3HaHus.

OsHakomneHVe C MNOHATUEM pPaspbIBHOW MepuognyvyecKkomn
¢dopmynmpoBaHMe CBOWCTB TaHreHca W KOTaHreHca,

yHKLMK,
NocTpoeHne ux

rpacukos.

MpumeHeHune CBOWNCTB dyHKUMIA ans CpaBHeHNA 3HaYeHun
TPUrOHOMETPUYECKMX yHKUNRA, peLueHus TPUrOHOMETPUYECKUX
ypaBHEHUIA.

lMocmpoeHue epaghukos 0bpamHbIX MPUSOHOMEeMPUYECKUX QOYHKUUU U
onpedersieHue no epaguxkam ux ceolicms.
BbinonHeHne npeobpa3oBaHuns rpadnkoB

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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[MpopgomkeHue

CopepxaHue obyyeHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAEeHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

HAYANNIA MATEMATUYECKOIO AHAJIU3A

lMocnegoBaTenbHOCTH O3HakomIeHe C MOHATMEM YWCIOBOW MOCMeAoBaTENbHOCTU, crocobamu
ee 3a[aHusl, BblYMCIIEHNAMN €€ YNEHOB.
O3HakomrieHue ¢ noHsImuem rpedena rocredo8amersibHocCmu.
O3HakomIieHVe C BbIYMCEHNEM CyMMbl DECKOHEYHOro YMCITOBOro psiga Ha
npMMepe BblYMCNEHUS CyMMbl BECKOHEYHO YObiBaloLLEN reoMeTpu4eckomn
nporpeccuu.
PeweHne 3agay Ha npumeHeHue ¢opMynbl  CymMMbl  ©ECKOHEYHO
ybbiBaloLLE reOMEeTPUYECKOM NPorpeccuu

MpounssogHas " ee | O3HakOMNeHMe ¢ NOHATUEM NPON3BOLHON.

npuMeHeHne N3yyeHne un ¢opMynupoBaHMe €e MEXAHUYECKOro U reoOMeTpPUYECKOro

CMbICIa, U3ydeHue anropuTMa BbIYUCMEHUS MPOM3BOOHOW Ha npuMmepe
BbIYMCIIEHUS  MIHOBEHHOW  CKOPOCTM U YIMNOBOro  koadhduumeHTa
KacaTenbHoWn.

CocTtaBneHue ypaBHeEHMWS kacaTenbHoW B obLem Buae.

YcBoeHne npaBun  guddepeHunpoBanns,  Tabnuubl  NPOW3BOAHbLIX
3fleEMEeHTapHbIX  YHKUMA, NpUMEHeHMe ans  anddepeHumpoBaHus
YHKUNIA, COCTaBNEHUSA ypaBHEHUS KacaTefbHON.

M3ydyeHne Teopem O CBA3M CBOMCTB YHKUMM UM NPOU3BOLHOMN,
hopMynupoBkKa mnx.

lMpoBeneHne ¢ NOMOLLIbIO NPON3BOAHOM UCCNenoBaHUS PYHKUMKN, 3a0aHHON
dopmynon.

YcTaHoBneHve cBA3M CBOMCTB (PYHKLMM M NMPOM3BOAHON MO UX rpadmkam.
[MpumeHeHne nNpoM3BOAHOW [AONA pelweHus 3agady  Ha  HaxoxgeHue
HanbonbLUEr0, HAMMEHBLLETO 3HAYEHNS U HA HAXOXAEHME IKCTpPeEMyMa

MepBoobpasHas u nHTerpan

Os3HakomneHne C MOHATMEM MWHTerpana u nepBoobpasHoin. W3yuyeHne
npaeuna Bbl4MCIEHMS NepBo0Opa3Hon 1 TeopemMbl HotoToHa— JlebHuua.
PelleHve 3agay Ha cBA3b NepBoOOpa3HoO U ee NPOU3BOOHOW, BblYUCIIEHNE
nepBooOpasHoN A58 AaHHON DYHKLNN.

PelleHve 3agay Ha NpMMeEHeHWe nHTerpana anst BblYMCNeHUs ruan4ecknx
BEMWYMH 1 Nfowagen.

YPABHEHUA N HEPABEHCTBA

YpaBHeHus " cucTeMmsbl
ypaBHeHUn HepaBeHcTBa U
CUCTEMbl HEPABEHCTB C ABYMS
nepemMeHHbIMN

O3HakomrneHne C MPOCTENLLIMMW CBEAEHUSMW O KOPHSX anrebpanyeckux
ypaBHEHWU, MOHATUSIMWN NCCNEeAOBaHNSA YPaBHEHUN N CUCTEM YPaBHEHUN.
N3ydyeHne Teopunm paBHOCUNBHOCTW YpPaBHEHWA U €€ NPUMEHEHWUS.
[MoBTOpeHMe 3anucu pelleHnss CcTaHAapTHbIX ypaBHEHWN, MPUEMOB
npeobpasoBaHns ypaBHEHUIN AN CBeOEHWS K CTaHgapTHOMY YPaBHEHMIO.
PeweHve  paumoHanbHbIX,  UppauMOHAanbHbIX,  MOKa3aTeNbHbIX U
TPUTOHOMETPUYECKMNX YPABHEHWUI U CUCTEM.

Mcnonb3oBaHue CBOWCTB U rpaduKoB (PYHKLUMIA NS pelleHns ypaBHEHUN.
lMoBTOpPEHME OCHOBHbLIX NPUEMOB PELUEHNS CUCTEM.

PeleHve ypaBHEHM C MPUMEHEHMEM BceX MNpuemMoB (pasnoXeHus Ha
MHOXMWUTENN, BBEAEHUS HOBbIX HEU3BECTHbIX, MOACTAaHOBKK, rpacu4eckoro
MeToaa).

PelueHne cuctem ypaBHEHUI C NPUMEHEHEM pPa3fnyHbIX CNOCOOOB.
OsHakomneHve C OOWWMMKM BOMpPOCaMM  pPELUEHUS HEepaBEeHCTB U
ncnonbL3oBaHWe CBOWCTB U rpadnKoB (PyHKLUMIA NPU peLLIEeHNN HEPaBEHCTB.
PelleHve HepaBeHCTB 1 CMCTEM HEPABEHCTB C NPVMEHEHWEM PasnnYHbIX
cnocobos..

lMpumeHeHne mMaTemaTMyecKux MeTOAOB ANA peLleHust CoaepKaTerbHbIX
3agad M3 pasnuuHbix obnacrter HaykM v npaktuku. WHTepnpeTupoBaHue
pe3ynbTaTtoB C Y4ETOM peasibHbIX OrpaHUYeHni
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[MpopgosmkeHne

CopepxaHue obyyeHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAEeHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

AJNIEMEHTbI KOM

BMHATOPWUKWU, TEOPUU BEPOSAATHOCTEW U CTATUCTUKU

OcCHoOBHble
KOMBUHATOPUKN

NOHATUA

N3yyeHne npaBuna KOMOMHATOPUKM U MPUMEHEHME MpU  peLleHuu
KOMOVHAaTOpPHbIX 3adau.

PeweHne komOuHaTOpHbIX 3agad MeTogoM nepebopa M MO npasuny
YMHOXEHWSI.

OsHakomneHne € MOHATUAMM  KOMOMHATOPUKW:  pa3MeLLeHUsMU,
coyeTaHUsIMU, nepecTtaHoBKamMu 1 opMynamm Ans Ux BblMUCHEHMS.
Ob6bsicHeHNe ¥ npumeHeHwe ¢OpPMyn Ans BbIYUCNEHUS pa3MeLLeHun,
nepecTtaHoOBOK K COYeTaHUn npu peweHun 3agad. O3HakoMieHue c
6uHoMoM HbloToHa u TpeyronbHukoMm Nackans.

PelwweHne npaktudeckux 3agady C UCMNONb30OBaAHWEM MOHATMIA WM NpaBwun
KOMOMHaTOPUKK

OnemeHTbl
BEPOATHOCTEN

Teopun

MN3yyeHne  knaccuyeckoro  onpegeneHus CBOWCTB
BEPOSITHOCTU, TEOPEMbI O CyMMe BEPOSITHOCTEWA.
PaccmoTpeHre NpMMepoB BbIYUCTIEHUS] BEPOSiITHOCTeN. PelueHne 3agay Ha

BblHUCIIEHNE BepOFITHOCTeVI cobbiTni

BEPOSATHOCTH,

MNpenctaBsneHne
(Tabnuupl,

rpadgoukm)

AaHHbIX
anarpamMmbl,

O3sHakomIneHune Cc npeacraBiieHnemMm
XapaKkrepuctumkamu.

PeweHne npakTn4ecknx 3agad
BblHUCIIEHNE UX XapPaKTEPUCTUK

YNCNOBbIX AaHHbIX n nx

Ha 00paboTKy YMCMOBbLIX AaHHbIX,

FrEOMETPUA

Mpamble n
NpoCTpaHCTBE

NJI0OCKOCTH B

dopmynupoBka W MNpuBEAEHWe [oKasaTeNnbCTB MNPU3HAKOB B3avMHOIO
pacrnonoXeHns NpsiMbIX M NMocKocTen. PacnosHaBaHne Ha 4yepTexax u
MOAEnsiX PasfU4HbIX CrydaeB B3aUMHOrO PAaCMOfOXKEHUS MPSAMbIX U
NSIOCKOCTEN, apryMeHTUpOBaHUe CBOUX CYXXAEHUN.

dopmynumpoBaHne onpeaeneHnii, NPU3HakoB M CBOWCTB NapanfenbHbIX W
nepneHanKynApHbIX NAOCKOCTEN, ABYrPaHHbIX U MMHENHBIX YrOB.
BbInonHeHne NocTpoeHus yrnos mMexay npsMbIMu, MPSAMON U NNOCKOCTbLIO,
MexXay NoCKOCTAMM Mo OMUCaHWUIO U pacrno3HaBaHWe UX Ha Moaensix.
lMpuUMeHeHne NPM3HaKoB M CBOWCTB PAaCMoONOXeHUss NPSAMbIX U NIOCKOCTEN
npuv pelueHnn 3agad.

N3obpaxeHne Ha pUCYHKaX W  KOHCTPyMpOBaHME Ha  MoAensx
NepneHavKynapoB WM HAKMOHHBIX K MIIOCKOCTU, MPAMbIX, napannienbHbIX
NNOCKOCTEN, YrMOB Mexay npsMOM U MMAOCKOCTbI0 WM 0BOCHOBaHWe
NOCTPOEHNSI.

PeweHve 3apgay Ha BbluMCMEHME reoMeTpudecknx BenunyuH. OnunceiBaHne
paccTOAHUA OT TOYKM A0 MIOCKOCTU, OT NPSAMOW [0 MNNOCKOCTU, Mexay
NIOCKOCTAMM, Mexay CKpEeLLMBaOLLMMUCS nNpsMbIMHA, mMexay
NPON3BObHLIMU (burypamm B NpOCTpaHCTBE

dopmynupoBaHne U [oKasblBaHWE OCHOBHBIX TEOPEM O pPaCCTOAHUSX
(TeopeM cylecTBOBaHUA, CBOWCTBA).

N3obpaxeHne Ha YepTexax U MOAENsX PacCcTosHUSI 1 0B6OCHOBaHWE CBOMX
cyxaeHun. OnpegeneHve U BbIYUCIEHUE PACCTOAHWA B MNPOCTPAHCTBE.
MpumeHeHue opmyn U TEOpPEM NNaHUMETPUM A58 peLleHns 3aaau.
OsHakomnieHVe C MOHATMEM MapanmnenbHOro MPOEKTUPOBaHUS U ero
ceouncTtBamu. @opmyriupogaHue meopemMbl O nnowadu opmozgoHasbHoU
MPoeKyuU MHO20Y20/1bHUKA.

lMpumeHeHue Teopun anst 060CHOBaHMSA MOCTPOEHWIN N BbIYUCTIEHNI.
AprymeHTUpoBaHMe CBOUX CYXOEHWUA O B3auMMHOM  pPacronoXeHun
NPOCTPAHCTBEHHbIX PUryp

MHororpaHHuKm

OnvcaHve W XapakTepucTvka pasfuyHbIX
nepeyncrieHne ux anemMeHTOB U CBONCTB.
N3obpaxeHne  MHOrOrpaHHUKOB W BbIMOMHEHMWE
N300paKeHMAX 1 MoAEeNsaX MHOrOrpaHHMUKOB.
BbluMcneHme nuHEWMHbIX SNEMEHTOB W YINOB B MPOCTPAHCTBEHHbIX
KOHpUrypauusix, apryMeHTMpoBaHne CBOMX CY>KOEHUN.

BMOoB MHOIorpaHHUKOB,

NOCTPOEHUA Ha

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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[MpopgomkeHue

CopepxaHue obyyeHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAEeHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

XapaktepucTuka n nsobpaxeHve ceyveHus, pa3zgepmku MHO202PaHHUKOS,
BblYMCIEHNE MoLLaaeln NOBEPXHOCTEN.

lMocTpoeHne npocTerwmx cedeHunm kyba, npuambl, nMpamugbl.
MpumeHeHne akToB U CBEAEHWNA U3 NSIAHUMETPUN.

OsHakomneHve ¢ BMOAaMM CUMMETPUN B MPOCTpaHCTBE, hopmynnpoBaHue
onpegeneHnn M CBOWCTB. XapakTepucTuka CUMMETPUU Ten BpalleHus u
MHOFOrpaHHUKOB.

[MpMeHeHne CBONCTB CUMMETPUUN NpY peLUeHNN 3aau.

Mcnonb3oBaHne npuobpeTeHHbIX 3HaHUMW AN WUCCNEeAOBaHUA WU
MOOENMPOBaHNS HECMOXHbIX 3aaau.

N30bpaxkeHne OCHOBHbIX MHOrOrpaHHWKOB W BbIMNOMIHEHWE PUCYHKOB MO
yCcnoBusiM 3agad

Tena n NOBEPXHOCTU
BpalleHund

OsHakomneHne C Bugamu Ten  BpalleHusi, OpMYyNMpoBaHUE  UX
onpeaeneHnn n CBOUCTB.

dopMynupoBaHMe TEOPEM O CEYEHUM Luapa MIIOCKOCTbI0 U MITOCKOCTH,
KacaTtenbHou K cdepe.

XapakTepucTuka n nsobpakeHne Ten BpalleHusl, UX pa3BepTKM, CEUYEHNSI.
PelueHune 3agay Ha NOCTPOEHME CEYEHUI, BbIYMCIIEHNE OJIVH, PACCTOSIHUN,
yrnoB, nnowagen. [lpoBegeHne [okasaTernbHbIX PaCCYXOEHUN npwu
pelueHnmn 3agau.

[MpMeHeHne CBONCTB CMMMETPUM NMPU peLleHnn 3aady Ha Tena BpalleHus,
KOMOUHaLUuo Ten.

N300parkeHne OCHOBHbIX KPYrIbIX T€M U BbIMNOMHEHME PUCYHKa MO YCNOBUIO
3agayn.

N3amepeHus B reoMeTpum

OsHakoMneHne ¢ MNOHATMAMM nnowaau UM obbema, axkcuomamu U
CBOMCTBaMW.

PeweHne 3agay Ha BblUMCNEHWe nnowiagen Nrockux duryp ¢
npUMeHeHneM COOTBETCTBYOLUX (POPMYN 1 (hakTOB U3 NNaHUMETPUN.
N3yyeHne Teopem O BblUACIEHUN OOBLEMOB MNPOCTPAHCTBEHHLIX TEn,
pelleHve 3agad Ha NpuMeHeHne hopMyn Bbl4UCTieHNs1 06 bEMOB.

M3yyeHne opmyn Ans BblMUCHIEHMS  nnowagend  NoBepxXHOCTeW
MHOrorpaHH1UKOB U Ten BpaLleHus.

O3sHakomMmneHne ¢ METOOOM BbIYMCIEHMS NOLLAAN MOBEPXHOCTM cdepsbl.
Peluenne 3agad Ha BblYUCIIEHNE nnowanemn NOBEPXHOCTU
NPOCTPaHCTBEHHbLIX TS

KoopauHaTtbl 1 BEKTOPSbI

OsHakomneHve € noHATMEM BekTopa. W3ydyeHue p[ekapToBOW cCUCTEMbI
KOOpAUHAT B NPOCTPaHCTBE, NOCTPOEHME NO 3af4aHHbIM KOOpAMHATaM To4ek
W NNOCKOCTEN, HaXoXaeHne KoopanHaT ToYeK.

HaxoxgeHne ypaBHEHWUIA OKPYXXHOCTW, cdepbl, MAOCKOCTU. BblumucneHne
paccTosHUMN Mexay Touykamu. M3ydyeHne CBOWCTB BEKTOPHbIX BEMUYUH,
npaBun pasfoXeHUs BEKTOPOB B TpPeXMepHOM NpOoCTpaHCTBe, Mpasun
HaXOXAEeHMs KOOpAWHAT BeKTopa B MPOCTPaHCTBe, NpasBwun AEWCTBUN C
BeKTOpamu, 3afaHHbIMWU KoopaMHaTamu

lMpMeHeHne Teopuu MpU pelleHMu 3adadvy Ha AEeWCTBUMS C BEKTOpaMu.
N3yyeHne ckansipHOro npov3BedeHUs BEKTOPOB, BEKTOPHOIO YpaBHEHWS
NPSMOW W MIIOCKOCTMU.

MpMeHeHne Teopuu MpU pelleHMu 3adadvy Ha AEeWCTBMS C BEeKTopamu,
KOOPAMHATHbIA MEeTOo, NMPUMEHEHMNE BEKTOPOB AN BbIYUCIIEHUS BENUYUH
YrnoB 1 pacCTOSAHUNA.

OsHakomMmneHne ¢ gokasaTenbCTBaMy Teopem CTepeoMeTpun O B3aMHOM
pacnonoXeHUn NpsiMbIX U NIIOCKOCTEN C UCMOMb30BaHNEM BEKTOPOB.
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8 YYEBHO-METOANHYECKOE N MATEPUWAJIbHO-TEXHNYECKOE
OBECIEYEHWME MPOIrPAMMBI YHEBHOW ONCLUUIMNNHBI «MATEMATUNKA»

Hanunyne nomewennin: Ne 2311 kabnHeT MaTeMaTUKWN.

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenn ansa ydebHoro npouecca.

CpenctBa o00y4yeHusa: [locka KnaccHasi, KOMMIEKT YEepTEXHbIX WMHCTPYMEHTOB,
KanbKynsatopbl, Tabnuubl M nnakaTbl N0 MaTeMaTtuke, KOMMMEKT Yy4ebHO-HarnsagHbIX
nocobun.

MynbTumeguiHoe obopyaoBaHue: KoMMboTEp.

MporpammHoe obecneveHne: Microsoft Volume Licensing Service Center, Koa
cornawenuna 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 v Havyana maTteMaTM4eCcKOro aHanmaa,
reomeTpus. YuebHuk gnsa Crno — M., 2017.

2) bawmakos M.N. MaTemaTuka: anrebpa v Hayana maTemMaTU4ecKOro aHanusa;
reometpuda. CO0OpHUK 3agady npodunbHOM HanpaerneHHocTu: yvyeb. nocobue Onsa cTya.
yupexaneHun cpea. npod. obpasoBanus. — M., 2017.

JdononHutenbHbIE:

1) AtaHacaH J1.C., bytysos B.®., Kagomues C.b. n gp. Matematuka: anrebpa u
Havyana maremaTtuyeckoro aHanusa. [eomeTpus. FeomeTpus (6a30BbIi U yrnyGneHHbIN
ypoBHu). 10—11knaccel. — M., 2014.

2) Anumos LLL.A. v gp. MaTtemaTtuka: anrebpa n Ha4ana maTeMaTU4ecKoro aHanusaa,
reomeTpusa. Anrebpa M Hayana martemaTudeckoro aHanusa (6asoBbld U yrnyBneHHbIN
ypoBHK).10—11 knaccel. — M., 2014.

3) MeTtoamnyeckoe nocobve Mo BbINOMHEHUIO CAaMOCTOSTENbHbIX paboT Mo
MatemaTtuke Ans cneumanbHocTn 23.02.03 «TexHudeckoe o06CNyXMBaHWE U PEMOHT
aBTOMOOMITBHOIO TpaHcnopTa»

4)

Onsa npenopaBaTtenen:
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1) ®depepanbHbii 3akoH oT 29.12.2012 Ne 273-®3 «O6 o6pasoBaHun B
Poccunckon ®enepaunmny.

2) T[pukas MuHuctepctBa obpasoBaHus n Haykm P® ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUU (heaepanbHOro rocyaapcrBeHHoro obpasoBaTenbHOro cTaHgapTa cpegHero
(monHoro) obLero o6pasoBaHUs».

3) Mpukasz MuHuctepctea obpasoBaHnsa U Haykm PO ot 29.12.2014 Ne 1645 «O
BHeCeHUn usameHeHun B [lpuka3d MwuHucTepcTBa 06pas3oBaHWs U Haykm Poccuickon
depepaumm ot 17.05.2012 Ne 413 «“O6 yTBepxaeHUn henepanbHOro rocygapCTBEHHOMO
obpasoBaTenbHOro ctaHaapTa cpegHero (NonHoro) obuwero obpasoBaHnsa”.

4) T[lpukas MwuHucTepcTBa obpasoBaHuss U Hayku P® ot 31 pekabps 2015 .
Ne1578 «O BHeceHuM naMeHeHun B chedeparbHbI rocygapCTBEHHbIN 0bpa3oBaTenbHbIv
cTaHgapT cpegHero obulero obpasoBaHus, yTBEPXOEHHbIM npukazoM MuHucTepcTBa
obpasoBaHua n Haykn Poccuiickon ®epepauum ot 17 masa 2012 r. Ne413».

5) Mucbmo [enaptameHTa rocygapCTBEHHOW MOMUTMKM B Ccdhepe MNOLroTOBKM
paboumnx kagpos un AMNO MuHuctepctBa obpasoBaHus 1 Hayku P® ot 17.03.2015 Ne 06-
259 «PekomeHgaumm No opraHusauMm nonyvYeHnsa cpegHero obuwero obpasoBaHua B
npegenax ocBoeHus obpasoBaTefibHbIX MporpaMMm cpeaHero npodecCUoHanbsHOro
obpasoBaHna Ha ©0ase ocHOBHOro obuwero obpasoBaHus C ydeToM TpeboBaHUN
denepanbHbiX rOCy4apCTBEHHbIX ObOpas3oBaTeslbHbIX CTAH4APTOB M NoOslyYaemMon
npocpeccumn nnu cneumanbHOCTU cpeaHero NpogeccuoHanbsHOro 0bpasoBaHNSy.

6) [pumepHas ocHOBHas oOpasoBaTenbHass nporpamma cpegHero obuwero
obpasoBaHusi, opgobpeHHass peweHveM  begepanbHoro  y4ebHO-MeToaUYECKOro

obbeanHeHus no obuemy obpasoBaHuto (MPoTokon oT 28 uoHa 2016 r. Ne2/16-3).

OnNeKTPOHHbIe OOpa3oBaTefibHbIe pecypcChbl

1) OBC «Book.ruy, https://www.book.ru

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

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

5) OBC «YHuBepcuteTckas bmbnuorteka oHnamny, https://www.biblioclub.ru

6) www.fcior.edu.ru (MHdOpPMaUNOHHBIE, TPEHMPOBOYHLIE WU  KOHTPOSbHbIE
mMartepwuanbl).

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

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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9 KOHTPO/b M OLIEHKA PE3YNIbTATOB OCBOEHWA YYEBHOW ONCLIUMVHGI

KoHTponb ©  oueHka

pe3ynbTaToB

OCBOEHUS  y4ebHOM  AMCLUMNIIMHbI

ocyuleCcTBndeTcd npenogasatesieM B rpouecce npoeeaeHuda TeCTUpOBaHUA, a TaKkKe

BbINMOJTHEHNA 06yan'OI.IJ,VIMVICﬂ

NPOMEXYTOM HOW aTTecTauuu.

nHonBmagyasrbHbIX

3a4aHunn, ncecnenoBaHui,

MpeameTHbIE pe3ynbTaTbl 06y'-IeHVIiI

®opMbI U METOALI KOHTPOSISI U OLLEHKU
pe3ynbTaToB 06y4YeHusA

YCcBOEHHbIe 3HaHUSA:

ponb M MeCTO MaTeMaTuKM B COBPEMEHHOM Mupe,
0OLHOCTb €€ MNOHATMI U NpeacTaBneHuUN;

Becepa c rpynnown, nigmemnayaneHasa 6ecefa, aKk3ameH.

3HayeHne MaTemaTuyecKkomn Haykn Ona pelweHuna 3agad,
BO3HMKaKOLWNX B TEOPUU N NMPAKTUKE,

Becepa c rpynnoii, HauBMAayansHasi 6ecena, ak3ameH.

OCHOBBbI anre6pb|, MaTemMaTu4eckoro aHanmsa,; reomeTpumn

MpoBepka BbIMOMHEHMUSA JoMaLlHNX 3apaHun,
mMaTeMaTuyeckue AUKTaHTbl, obyyatoLyne 1 NpoBEPOYHbIE
camocTosATemNbHblE paboThbl, TECTOBbIE 3afaHusA, OTYETHI
no camMocTosTENbHbIM paboTam, 3K3aMeH.

OCHOBHbl€ MOHATNA W MeTOoAdbl }JMCb(beF)EHLI,VIaJ'IbHOI'O n
MHTEerpanbHOro UCHNUCNeHus;

YCTHbIN U MUCbMEHHBIN AMddepeHLNPOBaHHbIN OMpoc,
obyyvatoLme 1 NPoBEepPOYHbIE CaMOCTOATENbHbIE PaboThl,
TECTOBble 3aJaHWsi, OTYETbI MO CaAMOCTOSATENbHbIM
paboTam, SK3ameH.

crnocoo6bl peweHna npuknagHbIX obnactu

npogeccrmoHanbHON AeATENBHOCTU.

3af0ay B

MpoBepka BbINOMHEHUS AOMALLHWUX 3af4aHWiA, YCTHBIN U
NUCbMEHHbIV aAndepeHLMPOBaHHbIA ONPOC, 3K3aMEH.

OcBO€HHble yYMeHusn:

BbIMNOMHATL apudmeTnyeckme JencTBUs Hag uducnamu,
co4yeTad YCTHble W NMUCbMEHHble nNpuemMbl; HaxoauTb
I'Ipl/l6]'|l4)KeHHbIe 3Ha4YeHnAa BeNnnYMnH 1N NOorpeLiHoCTn
BblYMCNEHWI (aGCOJ'I}OTHaFI n OTHOCMTEI'IbHaH); CpaBHMBATb
YNCNOBbIE BblpaXXeHUd;

OueHKa 1 npoBepka AOMaLLHEro 3afaHus, PoHTanbHbIN
Onpoc, 9K3aMeH.

HaxoAMTb  3HAYeHWsI  KOpHS, CTeneHw, norapudma,
TPUrOHOMETPUYECKNX BbIPaXEHUA Ha OCHOBE onpefeneHus,

KoMOMHMpOBaHHLIM  OMnpoc,  NpoBepouyHass  paGoTa,

UCcnonb3ys  MNpu  HeobXoOAMMOCTU  UHCTPYMEHTasbHble o
. = 2 MaTeMaTUYeCKU AUKTaHT, 9K3aMeH.
CpeAcTBa; Mnonb3oBaTbCA MPUONMXKEHHON OLEHKOW Mpw
NpakTUYeCKMX pacyeTax;
BbINOMHATE  Npeobpa3oBaHVsA  BbIPAXEHUNA,  MPUMEHNS - y o
. _" | YCTHBIA 1 MUCbMEHHBIN AuddepeHLMpPOBaHHbIN OMpoc,
dopmMynbl,  CBA3aHHble CO  CBOWCTBAMW  CTEMNEHewW,
iy TeCTOBble 3aaHus, 3K3aMeH.
norapudmoB, TPUrOHOMETPUYECKUX PYHKLIMI;
CTPOUTb rpaduKN U3yYeHHbIX PYHKUNUA, UIIMIOCTPMPOBaTh No| PpoHTanbHbLIA  OMPOC, WHAMBMAyanbHas pabota no
rpadomky CBOMCTBA SNeMeHTapHbIX PYHKLNN; KapToykam, NpoBepoYHas paboTta, 9K3ameH.
pewwaTb pauuoHanbHble, nokasaTenbHble, | [NpoBepka BbINOMHEHNS AoMaLUHUX 3adaHun,
norapudmuyeckme, TPUrOHOMETpPUYECKMe YpaBHEHWsi, a | MaTemaTuyeckue QWKTaHTbl, obyyalolume 1 NPoBEPOYHbIe
TakKe aHarnornyHble HepaBeHCTBa U CUCTEMBI; camocTosTenbHble  paboTbl,  TecToBble  3agaHus,
3K3aMeH.
HaxoouTb  MNPOM3BOAHbIE  ANEeMeHTapHbIX HKLUA,
A P A P Py H MaTtemaTtuyeckne OVKTaHTBbI, obyuatome "
NPUMEHATb MPOU3BOAHbIE ANA UCCNEefoBaHWA YHKUMA U
NpoBepOYHble CcaMoCTosATeNbHble pPaboTbl, TecToBble

NOCTPOEHUs rpadukoB, AN MPOBEAEHUs MPUBIMKEHHBIX

3apaHna, OT4YEThI

OK3aMeH.

no camocTosiTenbHblM paboTtam,

BbIMUCIEHNI, PELLEHNS NPUKNaAHbIX 3a4ay Ha HaxoXaeHue
HanbonbLLEro U HAMMEHbLLEro 3Ha4YeHUs;

pewaTtb npocrenwmne KOM6MHaTOprIe 3agayun C
UCMOMb30BaHMEM  U3BECTHbIX (POPMYN; BbIYUCAATbL B

NPOCTENLIMX CryyYasiX BEpPOATHOCTM COObLITUIA Ha OCHOBE
noacyéTa Ynmcna Ucxoaos;

OueHKa 1 npoBepka AOMAaLLHEro 3agaHns, PPOHTaNbHbIN
onpoc, obyyarLime caMmoCcToaTeNbHbIE PaboTbl, SK3aMeH.

pacnosHaBaTb Ha YepTexax U MoAesnsX NPOCTPaHCTBEHHbIE
OpMbl;  COOTHOCUTb  TpPEXMepHble 06BbEeKTbl C  UX
On1CaHNsAMU, N30BPaXEHNAMM; N30GpaXkaTb MHOrOrPaHHMKM

CobecenoBaHne, KOMOWHUPOBAHHBIW OMpPOC, MpoBepka

) . | nomawHero 3agaHus, obyvalowme W NPOBEPOYHbIE
W Kpyrnble Tena; BbIMOSHATL YepTexu No yCrnoBusiM 3agad;

N camocTosiTeNnbHble  paboTbl, TEeCTOBble  3afaHus,
pewarb npocTelilune CTepeoMeTpuueckue 3ajaun Ha | oo
HaxoXOeHWe TeoOMETPUYECKMX BENUYMH (ANWH, YIoB, :
nnowagen, o6LEmMoB);
ucrnonb3oBaTb NPUOGPETEHHble 3HaHWss U ymeHuss B | CobecenoBaHue, KOMOMHMPOBAHHLIA OMPOC, NpPOBeEpKa

npaKqueCKon 0eATENbHOCTU U MOBCEAHEBHOWN XU3HW.

JOMaluHero 3afaHusi, obyyaowme u
caMoCToATENbHbIE PaboThl, 9K3aMEH.

NPOBEPOYHbIE

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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10 CBegeHus o paboyei NnporpaMme U ee COrnacoBaHUM

Pabo4as nporpamma no yvyebHon ancumnnuie OO[.09 MaTemaTtuka npeacrasnset
cobon KOMMOHEHT OCHOBHOW obpasoBaTenbHOM nporpammbil cpegHero
npoceccrmoHanbHoro obpasoBaHusa no cneuuanbHocTn 09.02.06 CeteBoe M cucteMHoe
agMWHUCTPUPOBaHME.

Paboyass nporpamma paccmoTpeHa M ogobpeHa Ha 3acefaHun MeToaudecKoun
Komuceum «MaTtemaTtukm u UsnKny».

MpoTtokon Ne 9 oT «18» masa 2022 r.

Mpepcenatens METOONYECKON KOMUCCUN /E.A.PycakoBal/.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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