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1. NOACHUTEJNIbHAA 3AMNMUCKA

Mporpamma ob6uweobpasoBaTtenbHONn YyyebHOM AucunnnunHel «MaTemaTtuka»
npegHasHayeHa Ons M3ydyeHnsa B obpasoBaTeribHbIX OpraHmM3aunsx, peanuayrowmx ob-
pa3oBaTenbHY NporpaMmmy cpegHero obuiero obpasoBaHust B npeaenax 0CBOEHMs Oc-
HOBHOW npodheccmnoHanbHon obpasoBaTtenibHon nporpammel CIMNO (OMOI CIO) Ha 6a-
3e OCHOBHOrO obLiero obpasoBaHns Npu NOArOTOBKE CNEUManncToB CpeaHEro 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuiero 06-
pa3oBaHus, NpeabsBNSEMbIX K CTPYKType, COOEpXaHuU U pesynbTatam OCBOEHUS
y4yebHOM OucuMnIMHbBI, C Yy4eTOM MpPUMEPHOM nporpammbl 06LieobpasoBaTenbHON
yyebHon gucumnnuHbl «MaTematuka: anrebpa n Havyana matemMmaTMyeckoro aHanusa;
reomeTpua» Ons npodeccuoHanbHbiXx obpasoBaTenbHbIX OpraHu3auui, pekomeHOo-
BaHHOM PefeparnbHbIM rocygapCTBEHHBIM aBTOHOMHbIM ydpexaeHnem «dPeneparnbHbii
WMHCTUTYT pa3Butus obpasoBaHusa» (PrAY «dMPO») B kavyecTBe NpuMepHOn nporpam-
Mbl ONS peanu3auunm OCHOBHOM NpodeccnoHanbHorM obpasoBaTeribHOW Nporpammbl
CINO Ha 6ase ocHoBHOro obLero obpasoBaHus ¢ nonyyYeHnem cpegHero obuiero obpa-
3o0BaHus (Mucemo MuHobpHaykn Poccum ot 17.03.2015 N 06-259), a Takke TpeboBa-
HUMN NPUMEPHON OCHOBHOW ObGpasoBaTenbHOM Nporpammbl cpegHero obuiero obpaso-
BaHWA, ogobpeHHoN pelleHnemM defepansHoro y4ebHo-MeToamMyeckoro oobeanHeHns
no obwemy obpasoBaHuto (MpoTokon oT 28 utoHs 2016 r. Ne 2/16-3).

B copepxaHun nporpammbl yuTeHbl TpeboBaHus eaepanbHOro rocygapcrBeH-
HOro obpasoBaTenbHOro crtaHgapTa no nonyvyaeMon cneumanbHOCTU CpedHero npo-
deccmnoHanbHoro obpasoBaHust (MMcbMo [lenapTamMeHTa rocyaapCTBEHHOW MOMAUTUKN B
cchepe nogrotoBkn paboumx kagpos u AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne
06-259).

Copgepxanune nporpammbl «MaTtemaTuka» HarnpaBfieHO Ha AOCTUMXEHWE chne-
AYIOLMX Lenen:

- obecneyeHne chopmMMpPOBaAHHOCTU MPEACTaBEHNA O COUManbHbIX, KYNbTYPHbIX
N UCTOPMYECKUX (paKTopax CTaHOBMEHUS MaTEMaTUKN;

- obecneyeHne chopMMPOBaAHHOCTU NOMMYECKOrO, anropuTMMYECKOro U Matema-
TUYECKOro MbILLNEHUS;

- obecneyeHne chopMMpPOBaHHOCTUN YMEHUN NPUMEHATL MNOMYYEHHbIE 3HAHUSA MPU
peLlleHnn pasnnuyHbiX 3a4av;

- obecneyeHne cHPOpPMMPOBAHHOCTM MNPEACTaBEHMA O MaTeMaTMKE KakK 4acTu
obLieyenoBeyeckon KynbTypbl, YHMBEPCASIbHOM $3blKe Hayku, MO3BONSAOLEM
OnuCbIBaTb M M3y4vaTb pearnbHbI€ MPOLIECCHI N ABMEHUS.

B nporpammy BKIHOYEHO copepkaHue, HanpaBreHHoe Ha hopMMpoBaHue y CTy-
AEHTOB KOMMETEHUUN, HeobxoauMMblX Onsi Ka4eCTBEHHOro OCBOEHWS OCHOBHOW MpO-
deccrmoHanbHoM obpasoBartenbHon nporpaMmmbl CIMNO Ha 6a3e ocHoBHOro obuiero o6-
pasoBaHusa C NonyvyeHnem cpegHero obuero obpa3oBaHUa — nNporpaMmMbl NOATOTOBKM
cneunanuctoB cpeaHero 3seHa (MMNCC3):

Kon CopepxaTenbHasi HacTb KOMNEeTEHUUN
KOMMeTeHuUun
OK 01 Bbolbupate  cnocobbl  peweHuMs  3agad  nNpodeccrMoHarbHOWM
AEeATENbHOCTU NPUMEHUTENBHO K PasnnYHbiM KOHTEKCTaM
OK 02 OcywectBnATb MOUCK, aHanuM3 W UHTepnpeTaumio MHdOopMaLmK,
HeoOxogumon  Ona  BbINOMHEHWS  3agady  npodheccuoHanbHoOn
OEeATENbHOCTY;




OK 11 Mcnonb3oBaTb 3HaHWA NO (PUHAHCOBOW rPamMOTHOCTU, NSfiaHUPOBaTb
npegnpuHMMaTenbCKy0 OesaTenbHOCTb B NpodeccnoHanbHon ciepe.

2. OBLUAA XAPAKTEPUCTUKA YYEBHON AUCLUMIIUHDI

MaTtemaTuka aBngaeTcs dyHOaMeHTarnbHom obLeobpasoBaTenibHON
ANCUUNIIMHON CO CIIOXMBLUMMCS YCTOMYUBBIM coepKaHnem n obwmmmn TpeboBaHnamm
K MOAroToBKe 0by4aroLmxcs.

B npodeccnoHanbHbix 0bpasoBaTeNbHbIX  OpraHM3auusix, peanuaylolmx
obpasoBaTenbHy0 nporpammy cpegHero obuiero obpasoBaHusa B npegenax 0CBOEHUs
Ornorn Crno Ha 6ase ocHOBHOro ob6uwero obpa3oBaHus, U3yYeHNne MaTteMaTuku MMeeT
CBOW OCOBEHHOCTU B 3aBMCUMMOCTM OT Npoduna npodeccroHanbHOro obpasoBaHmS.
Mpn oceBoeHuun creumansHocTen CIMO rymaHuTapHoro npodunsa npodeccruoHanbsHoro
obpasoBaHna MaTtemaTtvka udyyvaetca Ha 6asoBom ypoBHe PIOC cpegHero obuiero
obpasoBaHus.

O6Lwme uenn n3yvyeHms MatemMaTukm peanuayoTCca B YeTbIpex HanpaBnieHusX:

1) obLwee npeacrasneHne ob naeax u MeTogax MatemMmaTuku,

2) NHTeNneKTyanbHOe pa3BuUTUeE;

3) oBnageHne HeobXxoaUMbIMU KOHKPETHBIMU 3HAHUAMU U YMEHUAMMN;

4) BocnuTaTenbHOEe BO34ENCTBME.

Mpodunusaumnsa uenen matematTmyeckoro obpasoBaHnsa oTpaxaeTca Ha Bbibope
NPUOPUTETOB B OpraHu3auuun y4yebHomn gedatenbHoCcT obyvarowmxes. Ons rymaHuTap-
Horo npodunsa nNpodgeccnoHanbHOro obpasoBaHMa XapaKTepHbIM SIBMISIETCA yCUreHne
00LLEKYNbTYPHOM COCTaBNAOLWEN Y4eOHOM ONCUUNIIMHBI C OPUEHTALMEN Ha BU3YyarbHO-
0o0pasHbIN 1 NorM4yeckn CcTnnmn ydebHom paboTsbi.

CopepxaHune y4ebHon ancumnnmnHbl paspaboTaHo B COOTBETCTBMM C OCHOBHbIMU
cogepXatenbHbIMU NMHUAMK 0By4eHMa MaTtemaTuke:

« anrebpanyeckas nNMHWS, BKIKOYaOLLasa cucteMaTmnsaumio CBe4eHUN 0 Ynucnax;
n3y4yeHne HoBbIX 1 0606LLEHNE paHee U3y4YeHHbIX onepauni (BO3BegeHUE B CTEMNEHb,
N3BrneYeHne KOpHS, riorapudmMmpoBaHmne, CUHYC, KOCUHYC, TaHreHC, KOTaHreHc 1 obpart-
Hbl€ K HUM); U3y4YeHNe HOBbIX BUOOB YMNCIIOBbIX BblpaXXeHnn n oopMyn; COBEPLUEHCTBO-
BaHMWE MpPaKTUYECKNX HAaBbIKOB U BbIMMCIUTENBHOW KyNbTypbl, paclUMpeHne u coBep-
LUeHCTBOBaHWe anrebpaundeckoro annapaTta, cOpMMPOBAHHOIO B OCHOBHOW LUKOME, U
€ro NPUMEHeHNe K peLleHntio MaTeMaTMyYeCcKnx U NPUKNagHblxX 3agay;

*  TeopeTuKo-(PYHKLMOHaNbHasa NUHUA, BKIOYatolwas cuctematmu3aunio u pac-
LMpeHne ceedeHnn 0 PYHKUNAX, COBEPLLEHCTBOBAHNE rpapnyecknx yMeHun; 3HakoMm-
CTBO C OCHOBHbIMW MAesiMM U MeTogamMum MaTeMaTM4YecKoro aHanm3a B ob6beme, No3Bo-
ngwwemM nuccnegoBaTb dneMeHTapHble (OyHKUMM U pellaTb NpocTenllne reometTpuye-
ckue, punsndeckme n apyrue npuknagHble sagayu;

*  JNNHWSA YpaBHEHUN N HEPABEHCTB, OCHOBAHHAs Ha NMOCTPOEHUN N UccnenoBa-
HAM MaTemMaTU4ecKMX Mopenewn, nepecekawowasca ¢ anrebpanyeckon M TeopeTUKo-
PYHKUNOHANBHOW NIMHUAMW U BKOYaKLWasa pasBuTMe U COBEPLUEHCTBOBAHNE TEXHUKU
anrebpanyeckux npeobpasoBaHU NS PELLEeHUs YpaBHEHWUA, HEPABEHCTB U CUCTEM;
opMMpoOBaHNE CNOCOBHOCTM CTPOUTbL M UCCREeAoBaTb MPOCTENLLME MaTeMaTuyeckue
MOZENM NpU peLLeHnn NpUKNagHbiX 3agad, 3agay N3 CMEeXHbIX U cneumanbHbIX UCLn-
MANH;

* reoMeTpuyeckasl NMHUS, BKMYaloLWwaa HarnsgHble NpeacTaBneHns O npo-
CTPaAHCTBEHHbIX Urypax u M3y4yeHme ux CBOWCTB, (DOPMMPOBAHWE U pa3BUTUE Mpo-
CTPaHCTBEHHOrO0 BOOOpaXKeHUsl, pasBuTue CrnocoboB reoMeTpuyecKkMx U3MepeHun, Ko-
OPAVMHATHOIO M BEKTOPHOro MeToAO0B ANsl PELUeHUs MaTeMaTUYecKUX M MNpUKNagHbiX
3agav;




* CTOXacTMyeckas fMHUS, OCHOBaHHas Ha PasBUTUM KOMOUHATOPHbLIX YMEHUN,
npeacTtaBneHnin O BEPOSATHOCTHO-CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX OKpYXatoLiero
Mupa.

B TemaTtnyeckom nnaHe nporpammbl y4eOHbIM MaTtepuan npeacrasneH B opme
YyepeayrLwerocs pasBepTbiBAaHNUA OCHOBHbLIX coep)KaTefbHbiX NUHUIA (anrebpanye-
CKOW, TeOopeTUKo-PYHKUMOHASTbHOW, YPaBHEHUA WU HEPABEHCTB, reOMeTpuYecKkomn, CTo-
XaCTU4eCKOM), YTO NO3BONSAET rNMOKO MCMNOMb30BaTh MX PacnosfioXeHne N B3aMMOCBS3b,
COCTaBnATb pabounin KaneHgapHbIn NaH, No-pasHomy vyepeays yyebHble TeMbl (rnasbl
yyebHuKa), yunTtbiBag npodunb npodeccmoHanbHOro obpasoBaHus, cneumduky oc-
BavBaeMou cneuunanbHocTn ClO, rnybuHy nsydeHuss matepuana, ypoBeHb NOArOTOBKU
CTYAEHTOB NO NpeaMeTy.

N3yyeHne obuieobpasoBatenbHon y4dyebHowm gucuunnuHbl «MaTtemaTtuka» 3a-
BepLlaeTca nogBeaeHneM UTOroB B oopMe dKk3aMeHa B paMKax NpoMeXyTOo4HOM aTTe-
cTauumn cTygeHToB B npouecce ocBoeHnsa ocHoBHon ONMOIM CI1O ¢ nonydeHnem cpea-
Hero obwero obpasosanus (MMCC3).

3. ONMUCAHME MECTA YYEBHON AUCLUUMIIMHbI B YYEEHOM NMNAHE

YyebHaa pgucumnnuHa «Martematuka» sBnseTca  y4ebHbiIM  NpeamMeToMm
obszaTtenbHon npegMeTHon obnactn «MaTtematunka n nHgopmatukay» ®roC cpegHero
obuero obpasoBaHus.

YyebHas gucumnnuHa «MaTtematmka» wu3dyyaetcs B ob6uweobpaszoBaTenbHOM
uyukrne yyebHoro nnaHa OlOIN CIMNO Ha 6ase ocHoBHOro obuiero obpasoBaHuUA C
nonyyeHmem cpegHero obuiero obpasosanHus MNMMCC3.

B y4ebHbix nnaHax MNMNCC3 mecto yyebHonm aucumnnuHbl «MaTemaTtuka» — B
cocTaBe 6a308bix 0bweobpaszosamersibHbIX y4ebHbIX OUCUUNIUH ONA cneumansHOCTU
CIMNO rymanuTapHoro npoduns npodeccmoHansHoro obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA YYEBHOWU OUCLIUIMJIUHBI

OcBoeHue copepxaHua ydebHon gucuunnuHbel «MaTtemaTtuka» obecneymBaeT
AOCTMXEHNe obyyaLMMICA cregyLlmx pe3ynbTaToB:
JINYHOCTHBIX:

- CcOPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO pa3BUTUS Haykm M OBLIECTBEHHOW MPaKTUKW, OCHOBAHHOrO Ha Auanore
KynbTyp, a Takke pasnuyHbix popmM obLEeCTBEHHOIO CO3HaHWs, OCO3HaHNE CBOEro
MecTa B NOSINKYNbTYPHOM MUPE;

- chOpPMUPOBAHHOCTb OCHOB CaMOpPa3BUTUSA U CaMOBOCTNUTaAHUS B COOTBET-
CTBUW C 0OLLIEYENIOBEYECKMMIN LLEHHOCTAMN U naeanamMmm rpaxgaHckoro obuecTsa;
FOTOBHOCTb M CMOCOBGHOCTb K CaMOCTOATENIbHOW, TBOPYECKOW N OTBETCTBEHHOW
AesaTenbHOCTY;

- HaBblKM COTPYAHMYECTBA CO CBEPCTHMKaMMU, AeTbMW MAafLlero Bo3pacTa,
B3pocnbiMM B oOpasoBaTefnibHOW,  OOLECTBEHHO  MONEe3Hou,  y4ebHOo-
ncecrnenoBaTesibCKON, NPOEKTHON U APYrnX BUOAX OEATESNTbHOCTY;

- TOTOBHOCTb W CMOCOOHOCTL K 0Opa3oBaHuo, B TOM 4Yucne camoobpasoBa-
HUIO, Ha MPOTSXKEHUN BCEWN XU3HWU; CO3HATESNIbHOE OTHOLLUEHWE K HEMNpepbiBHOMY
obpasoBaHMio KaK YCrOBMIO YCMNewHon npodeccuoHanbHOn M obLecTBEHHOM
AeaTenbHOCTY;

- OCO3HaHHbIM BbIOOP OyayLien npodeccnn 1 BO3MOXHOCTEN peanuaaumm
COBCTBEHHbIX XXM3HEHHbIX MNAaHOB; OTHOLLUEHNE K NPOJECCMOHANbHON AEATENBHO-



CTM KakK BO3MOXHOCTM y4acTUS B peLUEHMM NINYHbIX, OOLECTBEHHbIX, rocygapcT-
BEHHbIX, 00LEeHaLMOHanbHbIX Npobnem.

MeTanpeaMeTHbIX:

- YMEHWe CaMOCTOATENbHO onpeaensTb uenn OesaTenbHOCTU U COCTaBNATb
nnaHbl OeATeNbHOCTU; CaMOCTOSATENBHO OCYLLECTBMATb, KOHTPONMpOBaTb U KOp-
peKkTupoBaTb AeATENbHOCTb; NCNOMb30BaTbh BCE BO3MOXHbIE pecypcbl AN AOCTU-
XEHWs1 NOCTaBMNEHHbIX Lenen U peanu3auun NnaHoB OeATeNbHOCTU; BblibupaTb
yCrnellHble cTpaTermm B pasfnuyHbIX CUTyaumsix;

- YyMeHue npoayKTMBHO obLaTbCsa M B3aMMOAENCTBOBaTb B MpoLecce Co-
BMECTHOWN AeATENbHOCTU, YYNTbIBATb NO3ULMU OPYITNX YHACTHUKOB OEeATENbHOCTH,
3P PeKTMBHO paspeLlaTb KOHPIIUKTDI;

- BfageHve HaBblkamMu MNO3HaBaTenbHON, Yy4YebHO-uccneaoBaTenbCKOM U
NPOEKTHOW AeATEeNbHOCTU, HaBblkaMn paspelueHns npobnem; cnocobHOCTb U ro-
TOBHOCTb K CaMOCTOATENIbHOMY MOWUCKY METOOOB peLlUeHUs NpakTUYecKUx 3agad,
NPUMEHEHNIO Pa3NNYHbIX METOAOB NO3HAHUS;

- TOTOBHOCTb W CMOCOOHOCTb K CaMOCTOATESNIbHOM WH(OPMaLMNOHHO-
no3HaBaTesNlbHOW OeATEeNbHOCTU, BKMOYas YMEHWEe OPUEHTUPOBATbCA B pasnuny-
HbIX MCTOYHMKAX MHOPMaLNKN, KPUTUYECKM OLEHMBATb U MHTepnpeTupoBaTb UH-
dopmMaumio, nonyvyaemyo n3 pasnnyHblX MICTOYHUKOB;

- BnageHve A3bIKOBbIMW CpefcTBaMU: YMEHUE SICHO, FIOTMYHO U TOYHO W3-
naratb CBOI TOYKY 3pEHUS, UCNOSb30BaTh afeKkBaTHbIE A3bIKOBbIE CPEACTBA;

- BfNageHve HaBblkamMu Mo3HaBaTesNbHOW pedneKkcMn Kak OCO3HaHUS Co-
BepLlaeMblX OENCTBUN U MbICITUTENBHbIX NPOLECCOB, UX pe3ynbTaToB U OCHOBA-
HUW, TPpaHWUL, CBOEro 3HaHUS W He3HaHWd, HOBbIX MO3HaBaTellbHbIX 3aday W
CPeAcTB AN X JOCTUXKEHUS;

- LeneycTpeMreHHOCTb B MOUCKax U MPUHATUN peLleHnin, coobpasuternb-
HOCTb U MHTYMUWS, Pa3BUTOCTb NMPOCTPAHCTBEHHbIX NpeaCcTaBrneHni; cnocobHOCTb
BOCNPUHMMATb KpacoTy U rapMOHUIO MUPa;

MpeaMeTHbIX:

- CPOpMUPOBAHHOCTb NpeacTaBfieHNN O MaTeMaTUKe Kak 4yacTu MUPOBOM
KynbTypbl 1 MeCTe MaTeMaTUKU B COBPEMEHHOW LBUNn3auum, cnocobax onuca-
HWSA Ha MaTeMaTU4eCKOM S3blKe ABMEHUI pearnbHOro Mupa;

- CcbOPMUPOBAHHOCTb MpPeACTaBfeHUn O MaTeMaTU4eCKMX MOHATUSX Kak
BaXKHENLUNX MaTemMaTU4eCKUX MoAensix, MO3BOMSKLWUX OnucbiBaTb U U3yyaTb
pasHble NpoLecChbl U SABNEHUS; NOHUMaHNE BO3MOXHOCTU aKCMOMAaTUYeCcKoro no-
CTPOEHUS MaTeMaTUYECKNX TEOPUNA;

- BnageHve mMetogamMu JokKasaTenbCTB U anropuTMOB PELLEHUS, YMEHNE UX
NPUMEHATb, NPOBOANTL JOKa3aTeNbHble PACCYyXXAEHUS B X04e peLleHns 3aaav;

- BnageHve cTaHOapTHbIMUM MpUeMaMyn peLlleHust paumoHaribHbIX U uppa-
LUMOHanNbHbIX, NoKasaTefnbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUN W
HEepaBEeHCTB, UX CUCTEM; UCMOMb30BaHME MOTOBLIX KOMMbIOTEPHLIX MporpamMm, B
TOM Yucrne Ang noucka NyTu peleHns U UNnCcTpaumm pelleHns ypaBHEHNA N He-
PaBEHCTB;

- chopMUPOBAHHOCTb NpeacTaBneHnii 06 OCHOBHbLIX MOHATUAX MaTeMaTu-
4YecKoro aHanuaa;

- BnageHne OCHOBHbIMWU MOHATUSIMU O MNITOCKUX U NPOCTPAHCTBEHHbIX reo-
METPUYECKNX purypax, MX OCHOBHbIX CBOMCTBAX; CHOPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTb Ha YyepTexax, MOAeNsaxX u B peanbHOM MUPE; MPUMEHEHUEe U3yyYeH-
HbIX CBOMCTB reoOMeTpuyecknx uryp n opmyn Ans peweHns reoMeTpuyecKmnx
3agay 1 3agad C NpakTU4YeCKUM coaepXXxaHuem;



- cPOPMMPOBAHHOCTb MpPeacTaBfeHniA O Mpoueccax M SIBNEHUsIX, MMeto-
LLMX BEPOSATHOCTHBIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B pearibHOM
MUPE, OCHOBHbIX NMOHATUSIX 3NIEMEHTAPHOW TEOPUM BEPOSITHOCTEN; YMEHUIA Haxo-
OWTb N OLEHMBATb BEPOSAITHOCTU HACTYMMEHNUs COObITUIA B NPOCTENLLNX NpakTuye-
CKMUX CUTYaLMSIX U OCHOBHbIE XapaKTePUCTUKN CriyYamHbIX BENTUYMH;

- BnageHune HaBblkaMy UCMOSb30BaHUS FOTOBbLIX KOMMbIOTEPHbLIX MPOrpamMm
npu pelleHun 3agay.

5. COOEPXAHUE YYEBHON OAUCLUUMIIUHDI

AITTEBPA
Pa3BuTtne noHATUA 0 yucne

Llenble 1 paumoHanbHble 4ucna. [encrtButenbHble uucna. [lpubnuxXeHHbie

8bI4UCIIEHUS.
KopHu, ctenenu n norapndmol

KopHu u crenenun. KopHu HaTyparbHOM CTEMEHW M3 4yucra M MX CBOWCTBA.
CTeneHu ¢ pauynoHanbHbIMM NOKa3aTensiMm, NX CBOMCTBA..

Jlorapucpm. Jlorapudm umcna. OcHoBHOe norapudpmuyeckoe TOXOAECTBO.
[ecatTnyHble M HaTypanbHble norapudmbl. [NpaBuna [encTteui ¢ fiorapudmamu.
[Mepexoa K HOBOMY OCHOBaHMUIO.

[MpeobpasoBaHue anrebpanyeckmnx BbIPDaXXEHUN. MpeobpasoBaHue
paunoHanbHbIX, MppPaUMOHanbHbIX CTEMEHHbIX, MOKa3aTeflbHbIX U NorapuMmUyYecknx
BbIpaXXeHUN.

[MpakTnyeckmne 3aHaTng

ApucmeTnyeckme OenUCTBUS HaL 4YMcriamMu, HaxoXOeHue 3HaYeHUN YUCNOBbIX
BbIpaXXeHUM.

BbluncneHne n cpaBHeHne KopHen. BoinonHeHne pacyeToB ¢ pagukanamu.

PeweHne wuppaumoHanbHbIX ypaBHeHUW. HaxoxpgeHuwe 3HavyeHun cTeneHen c
paumoHanbHbiMK nokasatenamu. CpaBHeHWe cteneHen. MNpeobpa3oBaHus BbipaXeHUn,
cogepxawmx crteneHun. PewleHne nokasaTesibHbIX YpaBHEHUN.

PelwweHune npuknagHbix 3agau.

HaxoxaeHne 3HayeHun norapudma no NnpomnsBofibHOMY OCHOBaHUIO. [lepexog oT
O[HOrO OCHOBaHWA K Apyromy. BbluucrneHve v cpaBHeHue  riorapudmos.
JlorapudmmpoBaHme n NOTEHUMPOBAHUE BblPaXXEHUN.

PeweHue nozapughmuyeckux ypasHeHud.

OCHOBblI TPUTOHOMETPUN
OCHOBHbIE NOHATUSA

PagunaHHaa mepa yrna. BpawatensHoe asuxkeHue. CUHYC, KOCUHYC, TaHMEHC U

KOTaHreHc yncna.

OCHOBHblE TPUrOHOMETPUYECKNE TOXAECTBA
dopmynbl NpuseaeHus. opmyrnbl CNoXeHusi. Popmynbl yaBOEHUS
MpeobpasoBaHMs NPOCTENLLUNX TPUITOHOMETPUYECKUX BblpaXKeHUN

NMpeobpasoBaHMe CyMMbl TPUrOHOMETPUYECKMX (YHKUMA B MNPOU3BEOEHME U

npoun3seneHnsi B CyMMY.
TpuroHomeTpudeckue ypaBHeHUsI U HepaBEHCTBaA

Mpoctenwmne TPUrOHOMETpPUYECKME ypaBHEHUS. lNpocmedwue
mpu20HOMempu4yecKue HepageHcmea.

O6paTHble TpUroHoMeTpudeckne yHKLMN. APKCUHYC, apKKOCUHYC, apKTaHreHC.

[MpakTnyeckmne 3aHaTNA

PagvaHHbIi MeTo4 n3mMepeHns yrioB BpaLeHUs U CBs3b C rpagyCHON MepPON.

OCHOBHbIE TPUrOHOMETPUYECKNE TOXAECTBA, (POPMYMbl CIIOXEHMUS, yOBOEHUS,

npeobpasoBaHMe CyMMbl  TPUrOHOMETPUYECKUX  (PYHKUMW B Npou3BedeHue,




npeobpasoBaHne NpPon3BeAeHNsi TPUITOHOMETPUYECKNX CDYHKUMIA B cymMy. NMpocTenwme
TPUrOHOMETPUYECKNE YPaBHEHUS U HEPaABEHCTBA.
O6paTtHble TpUroHomeTpuyeckme OYHKLUN: apKCUHYC, apKKOCUHYC, apKTaHrEeHC.
OYHKLMWN, NX CBONCTBA N FTPAGUKN

PyHkumm. Obnactb onpeaeneHna U MHOXECTBO 3HAYeHWUn; rpadouk yHKLUN,
NoCTpoeHme rpamnkoB OYHKLNIA, 3a4aHHbIX pas3fnyHbIMKU cnocobamu.

CeouctBa dyHKUMN. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
nepnoanYHocTb. MNMpoMexyTkn Bo3pacTaHus u yobiBaHUs, Hanbornbliee U HauMeHbLLee
3HayeHus, TOYKM IKcTpemyMma. [padmydeckaa wuHTepnpetaumsa. CnoxHas yHKUUA
(komnosnums). NoHssIMue o HernpepbIBHOCMU hYHKUUU.

Ob6paTtHble dyHKkUMn. Obrniacmb onpedeneHus u obrnacme 3Ha4eHuUlU obpamHol
yHkyuu. 'papuk obpamHou hyHKUUU.

CreneHHble, NokasaTtenbHble, norapudMmyeckne N TPUrOHOMETpUYeckmne
dyHkuMn. OB6paTHble TpuUroHoMeTpudeckne dyHkummn. OnpegeneHnss QYHKUUR, UnX
CBOMCTBA U rpadouku.

[MpakTnyeckmne 3aHaATNAd

Mpumepbl 3aBUCUMOCTEN MeEXOYy MepeMeHHbIMU B pearbHbIX npoueccax u3
CMeXxHbIX aucumnnuH. OnpegeneHne QyHKUMA. [locTpoeHne u uYTeHue rpadumkoB
dyHkumn. UccneposaHne cyHKkumn. CBOMCTBA JIMHEWHOW, KBaapaTUYHOW YHKUUNA,
obpaTtHOM nponopuMoHanbHOCTU. HenpepbiBHbIE U Nepuognyeckne  yHKUMK.
CeowncTBa 1 rpaumkn cmHyca, KOCUMHyca, TaHreHca u kotaHreHca. ObpaTHble OyHKLUN 1
nx rpacpmkn. ObpaTHble TPUroHoMeTpU4eckne OyHKLMN.

HAYAJIA MATEMATUYECKOIO AHAITN3A

MpoussogHas. [loHATME O NpPou3BOAHOM COYHKLUMWU, ee TreoMeTpUYecKUn wu
du13nyecknn cMmblicil. YpaBHeHWe KacaTenbHoM K rpaduky dyHkuuun. lNpounsBogHble
CYMMbI, Pa3HOCTU, NPOM3BEOEHUS, YaCTHOro. MpoM3BOaHbIE OCHOBHbIX 3MeMeHTapHbIX
dyHKuMn. [lpMMeHeHne Npou3BOOHOM K WUCCReAoBaHMIO (OYHKUUMW U NOCTPOEHUIO
rpadomKoB.

BTopas npousBogHasi, ee reomeTpuyeckun n (pnsnvecknin CMbICn.

[MepBoobpasHas u wuHTerpan. [lepBoobpasHble 3neMeHTapHbIX YHKLUMWNA.
lMpumeHeHne onpefeneHHoro uHTerpana gns HaxoXaeHusa nnowiagn KpUBoSIMHENHOWN
Tpaneuun. dopmyna HbioToOHa—JlenbHuua. [pumepbl NPUMEHEHUSI MHTerpana B
dou13mnke 1 reomeTpum.

[MpakTnyeckme 3aHATNA

[MponsBogHasn: MexaHMYECKU N FeOMETPUYECKUIA CMbICIT MPOU3BOAHON.

YpaBHeHne KkacatenbHon B obwem Buge. [paBuna wn  dopmynbl
anddepeHumpoBaHng, Tabnuua NPOUN3BOAHbIX afleMeHTapHbIX PYHKUMNA.
WccnenosaHme QyHKUMM C MOMOLLBIO Npou3BogHon. HaxoxaeHne Hambornbliero,
HaUMEHbLLEro 3Ha4YeHUs N AKCTpeMarnbHbIX 3HAaYEHUN PYHKLMN.

WHterpan n nepBoobpasHas. Teopema HbioToHa—JlenbHuua. [lNMpumeHeHne
WHTerpana K Bbl4UCAEHNIO (PU3NYECKUX BENNYMH N NNOLWaaen.

YPABHEHNA W HEPABEHCTBA

YpaBHEHUS U CUCTEMbI YPaBHEHUN. JIMHENHbIE U KBadpaTHble ypaBHEHUS U UX
CUCTEMBI.

PaBHOCMNBHOCTb ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcCHOBHbIE NPUEMbI UX pPeLLEeHUs (pasnoXeHne Ha MHOXUTENW, BBEOEHNE HOBbIX
HEeN3BeCTHbIX, MOACTAHOBKA, rpacmnyecknin MeToa).

HepaBeHcTBa. PaunoHanbHble HepaBeHCTBa M UX cuctemMbl. OCHOBHbIE MpUEMbI
NX peLLeHus.

Acnornb3oBaHue CBOWCTB U rpaddMkoB (PYHKLMKA NPU peLieHnun YpaBHEHUW U
HepaBeHCTB. MeToa wHTepBanoB. WM3o0paxeHne Ha KOOpAMHATHOW MIOCKOCTH
MHOXeCTBa peLleHU ypaBHEHNA N HEPaBEHCTB C ABYMSA NepeMeHHbIMU U UX CUCTEM.




MpuknagHble 3aga4vv

PelweHre 3aga4y c NOMOLLBIO YMCIOBLIX HEPABEHCTB M CUCTEM HEpPaBEHCTB C
OLHOM NepeMeHHON, C NPUMEHEHMEM N300paXXeHNs1 YNCNOBbIX NPOMEXYTKOB.

[MpakTnyeckme 3aHaATNA

KopHu ypaBHeHWIA. PaBHOCMNBHOCTb ypaBHeHWI. [TpeobpasoBaHmne ypaBHEHUN.

OcCHOBHble NpUeMbI peLLeHnst ypaBHEHUIN. PelueHne cuctem ypaBHEHUN.

Mcnonb3oBaHne CBOWCTB M rpadouKoB (PYHKUUW ONS pelleHuUs ypaBHEHUA U
HepaBEeHCTB.

BEPOATHOCTb N CTATUCTUKA. PABOTA C JAHHBIMU

OneMeHTbl Teopun BepodaTHocTen. CobbiTnue, BEPOATHOCTb COObITUS, CITOXEHME
N YMHOXEHWe BeposaATHOCTeN. [ToHsmue o He3agucumocmu cobbimud.

ONeMeHTbl MaTeMaTuyeckon cTatuctuku. lpeactasneHne AaHHbIX (Tabnuupl,
anarpammbl,  rpadoukn),  2eHeparnibHas ~ COBOKyrnHocmb,  8blbopka,  cpedHee
apupmemudeckoe, MmeduaHa. lNoHsmue o 3adayax MamemMamu4yeckol cmamucmuku.

PeweHue npakmuyeckux 3aday ¢ npuMeHeHuUeM 8eposimHOCMHbIX Memodos.

[MpakTnyeckmne 3aHATUA

Knaccuyeckoe onpegeneHne BeposTHOCTU, CBOMCTBA BEPOATHOCTEN, Teopema O
CyMMe  BeposiTHOCTeW. BbluncneHne  BepoATHocTeW.  [lpuknagHble  3agjayn.
MpeacTaBneHne YMcnoBbIX AaHHbIX. [puknagHble 3agayn.

TEOMETPUA

OCHOBHbIE NOHATUSA CTEPEOMETPUM U UX CBOWCTBA. Touka, NpsiMas M NiOCKOCTb
B MPOCTPAHCTBE, aKCUOMbl CTEpeoMeTpun U CrneacTeBus U3  HuX. BsaumHoe
pacnonoxeHne AByX NpsiMbiX B NpocTpaHCcTBe. NMapannenbHOCTb NPSMON U NNOCKOCTH.
MapannenbHOCTb  NNockocTen.  [lepneHauKynsapHOCTb  MPAMOWM M MSTOCKOCTW.
MepnenguKynap 1 HakNoHHas. Yron mexay npsMon U niioCKOCTb. [IBYrpaHHbIA yron.
Yron mexgy nnockoctamu. lNepneHankynapHOCTb ABYX MNNOCKOCTEN.

eomeTpnyeckme npeobpasoBaHNA NPOCTPAHCTBA: MapannenbHbIn NepeHoc,
CUMMETPUSA OTHOCUTESNBHO NITOCKOCTMW.

MapannenbHoe npoekTupoBaHue. [lnowads opmoaoHanbHOU  MPOeKyuU.
N3o06paxkeHne NpoCTpaHCTBEHHbIX oUryp.

MHOrorpaHHukn 1 Tena  BpauwleHus.  [Mapannenenunea.  CeowcTBa
npsiMoyronbHOro napannenenunega. MNMpusma v nupamuga. MNMpasunbHag nupamvga u
npaBunbHasa npuama. MNpamas nupamuaa. AneMeHTbl NPU3Mbl U MIMpaMmnapbl.

Tena BpalleHus: UMNUHAP, KOHyC, cdepa n wap. OCHOBHbLIE CBOMCTBA NPSAMOro
KpYyroBOro uunuHapa, npsiMoro KpyroBoro koHyca. M3obpaxeHune Ten BpalleHusa Ha
NIOCKOCTH.

N3mepeHnss B reomeTpuun. BblumcneHne anemeHToB MPOCTPaHCTBEHHbIX uryp
(pebpa, onaroHanu, yrnbl).

Mnowaab NOBEPXHOCTM MpaBUIIbHOW NMpamMuabl U npamon npuambl. Mnowagb
NMOBEPXHOCTU MPSIMOrO KPYroBOro LUunuHapa, npsamMoro KpyroBoro KOHyca 1 Lwapa.

MoHaTne 06 obbeme. O6bem nNMpamuabl 1 KOHyca, Npu3Mbl U uunuHapa. O6bem
wapa.

Mogobue ten. OTHOWEHMA Nnowanen noBepxHocTen n 06xeMoB NOAOOHLIX Ten.

KoopauHatbl 1 BekTopbl. [lpamoyronbHas (gekapToBa) cuctema KoopauHaT B
npocTpaHCcTBe. YpaBHEHNE NPSAMON, NIIOCKOCTM U cdepbl B npocTtpaHcTBe. dopmyna
ANSA BbIYNCIIEHUSA PACCTOSHUSA MEXAY TOYKaMu B NPOCTPaHCTBE.

Bektopbl. Mopgynb BekTopa. PaBeHcTBO BekTOopoB. CroXeHne BEKTOPOB.
YMHOXeHMe BeKTopa Ha 4yucro. PasnoxeHne BekTopa No HanpaBneHnam. Yron mexagy
ABymsi BekTopamu. [Npoekumsi Bektopa Ha ocb. KoopguHaTbl BekTopa. CkansipHoe
npousBefeHne BEKTOPOB.

Mcnonb3oBaHne KOOpAMHAT WM BEKTOPOB MPM PELUEHUUM MaTeMaTUYeckux u
NpUKNagHbIX 3aday.




[MpakTnyeckmne 3aHaTNA

[Mpu3Hakn B3aMMHOIo pacrnonoXeHns npsamblX. Yron mexay npsameiMn. BsanmHoe
pacrnonoxeHue MnpsMbIX U nrnockocten. NepneHaukynap v HakfoOHHAas K MIOCKOCTU.
Yron mexay npsiMon u niiocKocTbi. TeopeMbl 0 B3aMMHOM PacrosioXeHUN MPSMON U
NnockocTn. Teopema o Tpex nepneHanKynapax.

[MpusHakm n ceomncTBa NapannenbHbIX U NepneHanKynAapHbIX NIIOCKOCTEN.

PaccTosiHMe OT TOYKM OO MAOCKOCTWU, OT MPAMOM A0 MSIOCKOCTU, paccTosiHMe
MeXay NMOCKOCTAMU, MeXAY CKpeluMBaloWUMUCA NPSMbIMAU, MeXay NpOn3BOSbHbIMU
dourypamum B nNpoCTpaHCTBE.

MapannenbHoe nNpPOEKTUpOBaHME W ero CcBOWCTBa. Teopema o nowadu
opmozoHarbHoU npoekyuu MHO20Yy20/1bHUKa. BsanmHoe pacnosnoxeHue
NPOCTPAHCTBEHHbIX uUryp.

PasnuyHble Buabl MHoOrorpaHHukoB. WX wnsobpaxeHusa. CeuveHus, pasBepTku
MHOrorpaHHukos. [lnowage noBepxHOCTU. Buabl cummeTpun B NPOCTPaHCTBE.
CymmeTpus Ten BpalleHnst 1 MHOrOrpaHHUKOB. BbluncneHre nnowanen n o6bLemos.

Bektopbl. [encteus c Bektopamu. [lekapToBa cucTtemMa KoopauHat B
NpOCTpaHCTBeE.

YpaBHEHME OKPYXHOCTWU, cdoepbl, MSIOCKOCTU. PaccTosiHMe mexay To4YKamu.
[dencteus Cc BekTOpamu, 3afaHHbIMM KoopAuHaTamu. CkanspHoe npousBegeHue
BeKTOpoB. BekTopHOE ypaBHEHME NPAMON U NIIOCKOCTM.

[ns BHeayaMTOPHbIX 3aHATUA CTyAeHTaM Hapsigy C pelleHveM 3agad U
BbIMNOSTHEHMS MPAKTUYECKUX 3a4aHUIN MOXHO NPeAnoXUTb TEMbl UCCNEAOBATENbCKUX U
pedepaTnBHbIX pPaboT, B KOTOPbIX BMECTO Cepuii OTAENbHbIX MerNkux 3agad U
ynpaxkHeHun npeanaraloTcs CloXeTHble 3adaHusl, Tpebyolwme anuTenbHon paboTbl B
paMkax OJHOW MaTemaTudeckoh cuTyauun. 3T  Tembl MOryT ObiTb  Kak
UHAMBMAYaNbHLIMW 3adaHUsSIMU, Tak W TPYNMNoBbIMUA Ansi COBMECTHOIO BbIMNMOMHEHMS
nccnenoBaHus.

[MpuMepHble TeMbl pehepaToB (4OKNaaoB), UccnefoBaTeNbCKUX NPOEKTOB
* HenpepbliBHbIE APOOW.

* [lpMMeHeHMe CNOXHbIX NMPOLIEHTOB B 9KOHOMUYECKUX pacyeTax.
* [MapannenbHoe npoekTupoBaHue.

» CpepaHuve 3HayYeHnsa 1 UX NPUMMEHEHNE B CTaTUCTUKE.

* BekTopHOe 3agaHne NpsAMbIX 1 NNIOCKOCTEN B MPOCTPaHCTBE.

* CnoxeHvne rapMOHUYECKNX KonebaHni.

* [paduyeckoe pelleHne ypaBHEHUN U HEPABEHCTB.

* [lpaBunbHble 1 NONynpaBUIibHbIE MHOTOrPaHHUKMN.

* KoHuyeckne ceyeHust n ux NnpuMeHeHne B TEXHUKE.

* [loHaTne gndpdepeHumnana n ero NPUNOXeHNs.

» CxeMbl NOBTOPHbIX UCMbITaHWU BepHynnu.

* WccnepnoBaHue ypaBHEHUN U HEPABEHCTB C NapaMeTpoM.



6. TEMATUYECKOE NMNJIAHUPOBAHUE C ONPEAEJNIEHUEM

OCHOBHbIX

BMOOB YYEEHOWU OEATENBHOCTU OBYYAIOLLUXCSA

Bug yue6HOM paboThl O6bem ya-
cos
MakcumanbHas y4ebHas Harpy3ka (Bcero) 127
AypuntopHas yyebHas paborta (o6s3aTenbHble Yy4eOHble 3aHATUS) 80
(Bcero)
B TOM YmnChe:
NeKunn, ypoku 50
NpaKTUYEeCKNE 3aHATUA 30
KoHcynbTauuu 2
BHeayauTopHasa (camocTosiTenbHas) yyebHas paboTta obyyarowe- 45
rocs (Bcero)
MpomexyTo4yHas atrecTaumusi: dSK3aMeH
TEMATUYECKOE NNAHNPOBAHUE
Ne Konnuyectso
CopepxaHue obyyeHus
nn 4acoB
AyauUTOpPHbIE 3aHATUS
1. | PasButne noHATUA 0 vncne 4
2 | KopHu, cteneHn n norapucpmel 6
3 | YpaBHeHVs N HepaBeHCTBa 8
4 | OCHOBbI TPUrOHOMETPUM 8
5 | ®yHKunmM 1 rpacukm 8
6 | Havana matematudeckoro aHanusa. [NponssogHas yHKUMK. 8
7 | WHuTerpan n ero npumeHeHue 8
8 | OCHOBHbIE NMOHATUS CTEPEOMETPUN N NX CBONCTBA 8
9 MHororpaHHukn 1 Kpyrnole Tena. amepexus B 8
reomeTpun
10 | KoopgnHaTbl 1 BEKTOPSbI 6
11 | BepoaTHOCTb U cTatuctuka. Pabota ¢ gaHHbIMK 8
NToro: 80
BHeayauTopHas (camocTtoaTenbHas) paboTa
1 CamocTosaTenbHOe n3yvyeHne BONpoCoOB OCBaMBaeMbIX TEM, 8
NOAroTOBKA K 3aHATUAM
2 | BbinonHeHne npakTuyecknx 3agaHuim 8
3 | MoagroToBka pedepaTta 8
4 | MogrotoBKa K TeKyLLen aTrectaumm 9




5 | MNMogrotoBka K NPOMEXYTOYHOM aTTecTaumm 12

NToro: 45
KoHcynbTaums 2
BCEIO: 127

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTU OBYYAIOLLMXCA

CogaepxaHne oby4yeHus

XapaKkTepucTuka OCHOBHbIX BUAOB AESATENBHOCTN 0by4atoLmxcs
(Ha ypoBHe y4ebBHbIX AeNCTBUI)

AJITEBPA

PasButne noHATUNA 0 vncne

BbinonHeHne apnpmeTnyecknx 4eNCTBUIN HA4 YMcramm, codeTas
YCTHbIE U NMUCbMEHHbIE Npuembl. HaxoxaeHne 3HayeHnin YNCNOBbIX
BbIPa>KEHWUN.

KopHu, cteneHun, norapncmel

O3HakoMIIeHNE C NOHATUEM KOPHS N-1 CTENEHU, CBOMCTBaMM paau-
KaroB 1 npaBunaMy CpaBHEHUS KOPHEN.

dopmynunpoBaHne onpeneneHns KOpHst U CBOMCTB KOpPHeN. Bblunc-
rNeHne 1 CpaBHEHME KOPHEWN, BbINOMHEHWE NPUKUAKN 3HAYEHWS KOp-
Hs. [MpeobpasoBaHne YNCNOBBIX U BYKBEHHbIX BbIpaXXEeHWU, Coaep-
Xalumx pagukansl.

BbinonHeHne pacyeToB No hopMynam, coaepxalium pagukansl,
ocyLecTBnssA Heobxoanmble NOACTaHOBKN U NpeobpasoBaHus.
OnpegeneHne paBHOCUITBHOCTM BbIpaXXeHUN ¢ pagvkanamu. Pewwe-
HWe nppaLmoHarnbHbIX YPaBHEHUA.

O3HakoMIieHNE C NOHATUEM CTENEHU C AENCTBUTENBHBLIM MOKa3aTe-
newm.

HaxoxpeHve 3Ha4eHui CTeneHn, NCNonb3ys NpyM Heob6xoanMMocCTr
WHCTPYMEHTarnbHble CpeacTBa.

3anucbiBaHWe KOpHS N- CTENEHW B BUAE CTENEHU C APOOHbBIM NoKa-
3aTenemM u Haobopor.

dopmynunpoBaHme CBOMCTB CTeneHen. BoluncneHne crteneHen c pa-
LMOHanNbHbIM NokasaTerneM, BbIMOMHEHWE NPUKUAKN 3HAYEHUS CTe-
NeHun, cpaBHEHME CTEMNEHEN.

MpeobpasoBaHne YNCINOBLIX N OYKBEHHbIX

BbIpaXXeHU, cofepallimnx cTeneHu, npumMeHsas

ceBoncTBa. PelueHne nokasaTtenbHbIX YpaBHEHUN.

O3HakomrieHve ¢ NPYMEHEHNEM KOPHEN 1 CTENeHen Npu Bbl4uce-
HUWM cpeaHnX, OeNeHnn oTpeska B «30510TOM ceYveHuny. PelueHne
NpUKnagHbIX 3a4a4 Ha CNOXHbIE NPOLEHTHI.

lMpeobpasoBaHue anrebpau-
YECKMX BblpaXKeHUi

BbinonHeHne npeobpa3oBaHuii BbipaXKeHui, NpuMeHeHne hopMyn,
CBSAI3aHHbLIX CO CBOMCTBaMU CTeneHen n norapmumMos.
OnpegeneHune obnactn JOMYCTUMbIX 3HAYEHUI NorapumMmnyYecKoro
BblpaxkeHUs. PelleHne norapuMmnyecknx ypaBsHeHUim

OCHOBbI TPUTOHOMETPUUA

OCHOBHbIe MOHATUA

V3yyeHne pagnaHHOro MeTofa U3MepPEHUs YIrroB BpaLLEHUS 1 UX
CBSI31 C rpaycHol Mepoii. M3obpaeHre yrnoB BpalleHus Ha OkK-
PY>KHOCTU, COOTHECEHWE BENWYMHbI Yria C ero PpacrnonoXeHNEM.
dopmynupoBaHue onpeaeneHuii TPUroHOMeTPUYECKUX AOYHKLNIA
ONs1 YroB NOBOPOTa M OCTPLIX YIIOB NPSMOYrOfbHOIO TPeYrofbHuW-
Ka 1 00bACHEHMNE NX B3aMMOCBSA3N

OcHOBHbIe
TpUroHomeTpu4eckme
ToXaecTBa

[MpMeHeHNe OCHOBHbIX TPUIOHOMETPUYECKMX TOXAECTB ANsl Bbl-
YUCIEHUSA 3HAYEHU TPUTOHOMETPUYECKMX PYHKLUI MO OAHON 13
HUX




MpeobpasoBaHnsa NpocTen-
Lnx

TPUroOHOMETPUYECKMX Bblpa-
KEeHUN

M3y4eHne oCHOBHbIX (hOpMyn TPUrOHOMETPUN: POPMYSbl CroXe-
HWUH, yaBOEHMS, Npeobpa3oBaHns CyMMbl TPUTOHOMETPUYECKNX
YHKUNIA B NpOU3BEeLEHNE U NPOU3BELEHUSA B CYMMY U
NpYMEeHeHMe NPV BbIYUCIIEHUN 3HAYEHUSI TPUFTOHOMETPUYECKOTO
BbIPaXXEHUSA 1 yNpOLLEHUS ero.

O3HakomreHne co CBOMCTBAMU CUMMETPUM TOUEK HA €OUHUYHON
OKPY)XHOCTU 1 NPUMEHEHNe X ANs BbiBoAa hOpMyn NpuBegeHus

MpocTenwne
TPUroHOMEeTPUYECKME ypaBHe-
HUSA ”

HepaBeHCTBa

PelueHune no chopmynamM 1 TpPUroHOMETPUYECKOMY KpYyry NpocTen-
LUNX TPUTOHOMETPUYECKMX YPaBHEHWIA.

YMeHve oTMe4YaTb Ha Kpyre peLleHnst NPoCTelnX TPUroHOMeTpH-
YeCKMX HepaBEeHCTB

APKCUHYC, apKKOCUHYC, apK-
TaHreHc vucna

O3HakoMIieHne ¢ NOHSATMEM 0BpaTHbBIX TPUFOHOMETPUYECKMX DYHK-
LM,

V3yuyeHune onpeaeneHnii apkCMHyca, apkKkOCMHYCa, apKTaHreHca
yncna, opmynmpoBaHue 1x, n3obpaxeHne Ha eaUHUYHON OKPYXK-
HOCTW, MPUMEHEHME NPU peLLEeHNN ypaBHEHUN

DYHKLWN, X CBOVUCTBA N TPADKIKA

DyHKUMK. MNoHATHE o Henpe-
PbIBHOCTM OYHKLNN

O3HaKkoMIeHne C NOHATMEM MePEMEHHON, NpMMepamMmn 3aBUCMMOCTEN
MeXay nepemMmeHHbIMU.

O3HakomneHne ¢ noHATMeM rpaduka, onpegeneHne NpuHaanexXHoCTu
TO4YKM rpadmky dyHkumn. OnpegenexHve no oopmyne npocTenen 3a-
BMCUMOCTM, BuAa ee rpaduka. BeipaxkeHne no dpopmyrne ogHou nepe-
MEHHON Yepes apyrue.

O3HakomneHune ¢ onpegeneHnem oyHkLmMm, hopmynmpoBaHune ero. Ha-
XoxgeHue obnacTtu onpegenexHns n obnactu s3HadeHun OyHKUUM

CaoicTBa pyHKkumn. 'padou-
yeckasl HTepnpeTaums.
Mprmepbl YHKUMOHANBbHbIX
3aBMCMMOCTEN B pearbHbIX
npoLeccax u ABMeHUsIx

OsHakomrieHve ¢ npyMepamMmm yHKLMOHAarbHbIX 3aBUCMMOCTEN B
peanbHbIX NpoLeccax U3 CMEXHbIX ANCLUMNIIUH.

O3HakoMreHne ¢ gokasaTernbHbIMU PACCYXAEHUAMN HEKOTOPbIX
CBOWICTB NIMHENHOW M KBagpaTUYHON PyHKUUIA, NpoBeaeHne uccne-
O0BaHWS NIMHENHOW, KYCOYHO-NIMHENHOW, POBHO-NIMHENHOM 1
KBagpaTUYHOW PYHKLMI, NOCTPOEHNE ux rpacdumkos. [locTpoeHne n
YTeHue rpadunkoB pyHKUMIN. MiccrnegoBaHne pyHKUUK.
CocrtaBneHuve BMAoB MYHKUMIA NO AaHHOMY YCIOBUIO, peLLeHne 3a-
Aay Ha 3KCTPEMYM.

BbinonHeHne npeobpasoBaHnii rpacdmka yHKLMM

O6paTHble dyHKUMM

M3yyeHne noHATMA obpaTHOM hyHKLMK, onpedeneHne Buaa v no-
CTpoeHue rpadmka obpaTHOM OyHKLMKN, HAXOXAEHNE ee obnacTu
onpegerneHns n obnactu 3HaveHun. NpumeHeHne CBONCTB QOYHK-
LA Npu UccrefoBaHny ypaBHEHNA N peLLeHnn 3aay Ha aKCcTpe-
MyM.

O3HakomrieHne C NOHATUEM CNOXHOW (OYHKLMK

CteneHHble,

nokasaTesnbHble,
norapndmMmmyeckmue 1 TpPUroHo-
MeTpu4eckme MyHKLNN.
ObpaTHble
TpUroHomeTpuyeckme qyHk-
Lmu

BbluncneHve 3HavyeHnn OyHKLMUIA MO 3HAYEHUIO apryMeHTa.
OnpegeneHne nonoXxeHnsa ToYKU Ha rpaduke no ee KoopanmHatam u
HaobopoT.

Vcnonb3oBaHve CBONCTB PYHKUMI AN CPaBHEHUSA 3HAYEHU CTe-
neHen n norapncmos.

[MocTpoeHune rpamkoB CTENEHHbIX U FTOrapuPMUYEcKnX PyHKLMNA.
O3HakomIieHVe € NOHATUEM HeMNpepPbIBHOW NEPUOANYECKON PyHK-
unn, opMynmnpoBaHMe CBOMNCTB CUHYCA U KOCUHYCA, NOCTPOEHNe
nx rpadomKoB.

O3HakomIieHVe € NOHATUEM Pa3pbIiBHOM NEPUOSNYECKON DYHKLIMK,
hopMynMpoBaHue CBOMCTB TAHreHca N KOTaHreHca, NOCTPOEHUe nX
rpacunKoB.

[MpMeHeHne CBONCTB (PYHKLMI ANS CPaBHEHNS 3HAYEHUI TPUro-
HOMETPUYECKNX (PYHKLUUI, peLLeHUs TPUrOHOMETPUYECKNX YpaBHe-
HURA.

MocTpoeHmne rpacdhmkoB 0OpaTHBLIX TPUTOHOMETPUYECKUX (DYHKLINIA 1

onpeaeneHue no rpacgukam nx CBOWCTB.




HAYANIA MATEMATUYECKOIO AHATTN3A

MpoussoaHas 1 ee npume-
HeHue

O3HakomrieHne ¢ NOHATMEM NPOU3BOLAHOMN.

M3yueHune n hopmynmpoBaHue ee MexXaHU4YeCcKoro u reomeTpuye-
CKOrO CMbICMa, U3y4yeHne anropMTmMa BblYMCIIEHNS MPOU3BOAHON Ha
npu-mMepe BbIYMCIEHNSA MTHOBEHHOW CKOPOCTU U YITI0BOrO KOadhdu-
LMeHTa kacaTernbHOW.

CocTaBneHve ypaBHeHUs kacaTernbHOM B obLiem Buae.

YcBoeHue npasun guddepeHLmMpoBanHnst, Tabnumubl MPoOn3BOaHbIX
anemMeHTapHbIX PYHKLMI, NpUMeHeHne ans anddepeHLnpoBaHns
PYHKLNIA, COCTABNEHNST YpaBHEHNS] KacaTelbHOWN.

M3y4yeHne TeopeM 0O CBA3M CBONCTB OYHKLMN 1 MPOU3BOOHON,
opMynmMpoBKa UX.

lMpoBeaeHne ¢ NOMOLLILIO MPON3BOAHON UCCrefoBaHus pyHKLMN,
3afiaHHoNn hopmyron.

YcTaHOBNeHne cBs3n CBOMCTB PYHKLMM 1 MPOU3BOAHON MO UX rpa-
dukam.

MepBooGpasHas 1 nHTerpan

O3HakomIieHne ¢ NOHATMEM MHTerpana 1 nepBoobpasHoMN.
V3yuyeHune npasuna Bbl4MCrEHMs nepBoobpasHom 1 Teopemsl Hblo-
ToHa— JlenbHuLa.

PelueHve 3agay Ha cBA3b NepBOOBPa3HON 1 ee NPoN3BOLHON, Bbi-
yucneHne nNepBoobpasHon Anst AaHHOW OYHKLUN.

PelueHve 3agay Ha NnpyMeHeHe nHTerpana Aansi BelducneHns gu-
3MYECKUX BENMYMH U NroLaaen

YPABHEHWA N HEPABEHCTBA

YpaBHEeHMS 1 CUCTEMBI ypaB-
HeHun. HepaBeHcTBa 1 cuc-
TEeMbl HEPABEHCTB C ABYMS
nepemMeHHbIMM

O3HakomrieHne ¢ NPOCTENLLMMU CBEAEHMAMU O KOPHAX anrebpau-
YeCKMX YpaBHEHWU, NOHATUAMMW UCCNEAOBAHNS YPaBHEHWUI N CUC-
TEM YpaBHEHUMN.

M3yyeHne Teopun paBHOCUIBHOCTM YPaBHEHW N €€ NPUMEHEHNS.
[MoBTOpEeHWe 3anncuy peLleHns CTaH4apTHbIX YypaBHEHWI, MPUEMOB
npeobpasoBaHnsa ypaBHEHWIN N5 CBEAEHMWS K CTaHAapTHOMY ypas-
HEHWIO.

PelueHve paumoHanbHbIX ypaBHEHUN 1 CUCTEM C MPUMEHEHUEM
BCEX NMPMEMOB (Pa3fnoXeHNs Ha MHOXUTENN, BBEAEHUS HOBbIX He-
N3BECTHbIX, MOACTAaHOBKM, rpadmyeckoro metoaa).

Vicnonb3oBaHme CBOMCTB U rpacmkoB YHKUUIA 515 peLleHns
ypaBHeHuin. NoBTOpEHMNE OCHOBHbIX MPUEMOB PELLEHUS CUCTEM.
PelueHne cuctem ypaBHeHUI C NPUMEHEHMEM Pa3fMYHbBIX CMOCO-
ooB.

O3HakomIrieHve ¢ 06LWKMMY BOMPOCaMU peLlEHNst HEPaABEHCTB U UC-
nonb3oBaHe CBOMCTB U rpacrkoB OYHKLWI NpY peLleHnn Hepa-
BEHCTB.

PelueHre HepaBEHCTB 1 CUCTEM HEPABEHCTB C MPUMEHEHMEM pas-
NNYHBIX CNOCOBOB.

IMpumMeHeHne maTeMaTUYECKNX METOLOB ANs peLLeHnst coaepxa-
TenbHbIX 3afa4 U3 pasnuyHbix 0b6nacTen Hayku u NpakTukn. ViHtep-
npeTMpoBaHne pe3ynbTaToB C y4ETOM pearnbHbIX OrpaHUYeHni

BEPOATH

OCTb 1 CTATUCTUKA. PABOTA C JAHHbIMU

OnemeHTbl Teopum
BEpPOATHOCTEN

M3yyeHune knaccuyeckoro onpegeneHns BeposaTHOCTU, CBONCTB Be-
POATHOCTU, TEOPEMbI O CyMME BEPOSATHOCTEMN.

PaccmoTpeHne npumepoB BbIYUCIIEHUS] BEPOATHOCTEN. PelueHne
3a[ay Ha BbIYMCIIEHNE BEPOATHOCTEN COObITUI

lMpencraBneHne gaHHbIX
(Tabnuubl, AMarpamMmmel,

rpacvikn)

OsHakomneHue ¢ npegcrtaBneHnemM 4YMCcrioBbiX AaHHbIX U UX Xapak-
TePUCTUKaMW.

PeweHune NpakTn4eCcknx 3agay Ha o6pa60TKy YNCNOBbIX AAHHbIX,
BblYUCITIEHNE UX XaPaKTEPUCTUK

FTEOMETPUA




MpsAMble 1 NNOCKOCTM B NPO-
CTpaHcTBe

dopmynupoBka 1 NpMBeAeHNe AoKa3aTenbCTB NPU3HAKOB B3aMMHO-
ro pacrnonoxeHusi NPAMbIX 1 NAockocTen. PacnosHaBaHue Ha vep-
TexXax 1 Moaensax pasnuyHbIX CryvYaeB B3aMMHOI0O PacrorioXeHus
NPSIMbIX U MAOCKOCTEN, apryMeHTMPOBaHNE CBOUX CY>KAEHUN.
dopmynupoBaHue onpeaeneHuii, NPU3HaKoB 1 CBOWCTB naparn-
nenbHbIX U NePNeHAMKYNSAPHbIX NNOCKOCTEN, ABYIPaHHbIX U NIMHE -
HbIX YrIOB.

BbinonHeHne NOCTPOEHUA YIrnoB Mexay NpAaMbIMHA, I'IpFlMOI7I n nnoc-
KOCTbH, MeXay MIOCKOCTSMM MO OMUCAHMWIO U pacno3HaBaHue KX Ha
MOZEnSsIX.

[MprmeHeHne Npn3HaKkoB 1 CBOMCTB PacrnonoXeHUs NPsiMbIX 1
MIOCKOCTEW NPU peLUeHN 3aaau.

M306paxeHne Ha pUCyHKax U KOHCTPyMpOBaHMe Ha MoAensx nep-
NEeHAMKYNSPOB U HAKMOHHbIX K MIIOCKOCTU, NPAMbIX, NapannenbHbiX
MIOCKOCTEW, YINOB MeXAy NPsIMO U MIOCKOCTLI0 1 060CHOBaHME
MOCTPOEHMSI.

PelueHne 3agay Ha BblUUCIIEHME TEOMETPUYECKUX BENUYMH. Onu-
CbiBaHME PACCTOSAHMSA OT TOYKM A0 MIOCKOCTU, OT NPSIMON A0 Mioc-
KOCTW, MeXAy NIOCKOCTSIMU, MEXAY CKpeLLUMBaOLLMMUCS NPAMbBIMMU,
MeXAy NPON3BOSIbHLIMU (OUrypamu B NPOCTPaHCTBE.
dopmynupoBaHue 1 JokasbiBaHWE OCHOBHLIX TEOPEM O PacCTOSIHU-
AX (TEOPEM CyLLECTBOBaHMS, CBOWCTBA).

M30bpaxkeHune Ha yepTexax n MOAensiXx paccTosiHMs n obocHoBa-
Hue cBoUX cyxaeHuin. OnpeaenexHne 1 BblYMCNEHNE PacCTOSIHUI B
npoctpaHcTBe. MpumeHeHne opMyn U TEOPEM MNNAaHUMETPUN ANs
peLleHns 3apad.

O3HaKkoMIeH1e ¢ NOHATUEM NapannenbHOro NPOEKTUPOBAHMS U ero
cBoricTBamu. PopmynmpoBaHne TeopeMbI O NIowaam OpToroHanb-
HoWn npoeKunn MHOroyroJibHuKa.

MpumeHeHne Teopun Ans 060CHOBaHNSA NOCTPOEHMIA U BbluMCTe-
HUR.

AprymeHTUpoBaHWE CBOUX CY)XOEHWUIA O B3aMMHOM PacrofnoXeHnn
NPOCTPAHCTBEHHBIX hUryp

MHororpaHHuMKn

OnucaHne n xapakTepucTnka pasnmyHbIX BUAOB MHOrOrPaHHUKOB,
nepeyuncrieHne ux anemMeHToB U CBONCTB.

M306paxeHne MHOrorpaHHWKOB M BbINOSIHEHNE NOCTPOEHNS Ha
n300paKeHMaX U MOAeNsiX MHOTOrPaHHMKOB.

BbluncneHve NMHENHbIX 3NEMEHTOB M YINOB B MPOCTPAHCTBEHHbIX
KOHUrypaumsax, apryMeHTMpoBaHMe CBOUX CYXOEHWUN.
XapakTepucTuka n nobpaxxeHne ceveHusi, pasBepTkM MHOrorpaH-
HWKOB, BblYMCNEHNe nnoLlazaen NoOBEPXHOCTEN.

lMocTpoeHme npocTennx ceveHni kyba, npuamel, NnupaMmmapl.
[NpumeHeHne hakToB U CBEAEHWUIA U3 NNIAHUMETPUN.
OsHakomrieHve ¢ BugamMmv CMMMeTpPUn B NpOCTpaHcTBe, (hopmynu-
poBaHue onpegeneHnii U CBOMCTB. XapakTepuctmka CUMMeTpUm
Ten BpalleHUs 1 MHOTOrPaHHUKOB.

[MpMmeHeHne CBONCTB CUMMETPUKN NPY peLleHnn 3aaau.
Vcnonb3oBaHue npuobpeTeHHbIX 3HaHUA ANs UccrnefoBaHus u Mo-
OenvpoBaHUsA HECMOXHbIX 3a4ay.

M306paxeHne 0OCHOBHbLIX MHOFOrPaHHUKOB W BbINOMTHEHWE PUCYHKOB
no ycnosusM 3agay




Tena 1 NoBepxHOCTM Bpalle-
HUs1

OsHakomrieHve ¢ Bugamu Ten BpalleHus, GopMynmnpoBaHme nx
onpeaeneHnin n CBOMCTB.

dopmynupoBaH/e Teopem O CeYEHNUM Liapa NIIO0CKOCTBIO U MIOCKO-
CTW, KacaTenbHOM K caepe.

Xapaktepuctika 1 nsobpakeHve Ten BpaLleHnsi, X pasBepTKy,
ceyeHus.

PelueHne 3agay Ha NOCTPOEHNE CeYEHUN, BbIMUCTIEHNE AMWH, pac-
CTOSIHUI, yrnoB, nnowanen. NpoeseaeHne gokasaTerbHbIX pacCyx-
OEHWIA Npun peLleHnn 3agau.

lMpumMeHeHne CBOMCTB CUMMETPUU NPU peLleHnn 3adad Ha Tena
BpaLleHns, KoMOuHaLmio Ten.

M306paxkeHne OCHOBHbIX KPYIIbIX TEM W BbINOMHEHNE PUCYHKA NO
YCIOBMIO 3aa4n

N3mepeHus B
reomeTpuu

O3HakomIieHre ¢ NOHATUSIMM Nfowaaun n obbema, akcomMamm un
CBOMCTBaMMU.

PelueHve 3agay Ha BbluMCeHMe nnowagaen nnockmux uryp ¢ npu-
MEHEHNeM COOTBETCTBYIOLLMX (POPMYN 1 (pakTOB U3 NIIAHUMETPUN.
M3yyeHne Teopem O BblYUCTIEHUM OOBEMOB MPOCTPAHCTBEHHbIX
Ten, pelleHne 3ag4ad Ha npuMeHeHne opmMyn Bel4UCHEHUS obbe-
MOB.

M3yyeHne dpopmMyn Ansa Bbl4MCNEHUSA NNOLWAAEN NOBEPXHOCTEN
MHOFOrpaHHUKOB 1 TeN BpaLLeHUs.

PelueHne 3agay Ha BbluMCneHMe nnoLwagen NoBepxHOCTH Npo-
CTPaHCTBEHHbIX TeN

KoopawnHatbl n
BEKTOPbI

O3sHakomrieHve ¢ NOHATUEM BeKTopa. VI3yyeHne fekapToBon cuc-
TeMbl KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHME MO 3a4aHHbIM KO-
opan-HaTaM TOYeK M NOCKOCTEN, HAaXOXAEHNE KOOPAMHAT TOYEK.
HaxoxaeHne ypaBHEHUIN OKPYXXHOCTU, cdoepbl, MAOCKOCTU. Bblunc-
NIEHNE PaCCTOSAHUI MeXay ToYKaMu.

M3yyeHne CBOMNCTB BEKTOPHbLIX BEMUYNH, NPaBUN pasfoXeHus Bek-
TOPOB B TPEXMEPHOM NPOCTPAHCTBE, NPaBuUil HAXOXAEHNST KOOPaU-
HaT BeKTopa B MPOCTPaHCTBE, NpaBun AeUCTBUIA C BEKTOpamu, 3a-
OaHHBIMW KOOpAMHATaMMU.

lMpumeHeHne Teopun Npu peLleHnn 3agay Ha OeNcTBUS C BEKTopa-
M.

M3yyeHune ckansipHOro Nnpon3BeneHnsi BEKTOPOB, BEKTOPHOMO ypaB-
HEeHMs NPAMON M NNockocTu. NpUMeHeHne Teopum Npu peLLeHnn
3aJa4y Ha JeNCcTBUSI C BEKTOpaMu, KOOPOUHATHbIA MeTo, NpUMeHe-
HVMe BEKTOPOB AN BblYUCIIEHNS

BEIMMWYVH YIIIOB U PACCTOSHUN.

7. ONMUCAHUE YHYEBHO-METOOUYECKOIO U MATEPUAJIbHO-
TEXHUWYECKOIO OGECMNEYEHUSA OBPA3OBATENIbHON OEATENIBHOCTHU

71 MaTtepuanbHoO-TeXHUYeCKoe obecneyeHume

Peanusauusa nporpammsl gucuunnmHbl « Matematuka» TpebyeT Hannums yveb-
Horo kabuHeTta matematunkm n KT ¢ goctynom B VIHTEPHET.

O6opynoBaHune kabuHeTa:
13 KOMNbIOTEPOB, 06 BEONHEHHBIX B CETh C BbIXOAOM B HTEpHET n obecneveHmem
A0CTyna B 3MEKTPOHHYH MHGOpMaLMOHHO-06pa3oBaTesnbHyto cpeny BIY n b®, npoek-
Top ViewSonie, konoHkn Sven (2 wT.), akpaH, npuHtep Canon LBP2900;

MporpammHoe obecneveHune:

— Microsoft Office Professional Plus 2010 Russian Academic OPEN | License No

Level.

— Microsoft Windows 10 Professional




— Mozilla Firefox https://www.mozilla.org/ru/about/legal/terms/firefox/
— Opera https://www.opera.com/ru/eula/ computers
— Free Pascal https://www.freepascal.org/
— GIMP GNU Image Manipulation Program http://gimp.ru/
— MyTestX, Bepcusa 10.1.1.7
— Dr. Web Enterprise Security Suite
Ayantopust yKoMnrekToBaHa cneumnannampoBaHHom Mebenblo.

7.2 MUHdopmaumoHHoe obecnevyeHne obyveHus
MNepeyeHb y4yeOHbIX n3aaHumn, UHTepHeT-pecypcoB, AONONHUTENbHON
nutepartypbl

B 6ubnuoteydHbin poHa BXoaAT y4eOHWMKKM, y4ebHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneumBatowme ocsoeHne y4yebHon aucumnnuHbl «MaTtemaTtuka», pekomeH-
[OBaHHble MW OONYyLlEHHblE ANA UCMONb3oBaHWSA B NpodeccuoHarnbHblX obpasoBa-
TenbHbIX OpraHM3auusax, peanusyowmnx obpasoBaTenbHyO NporpaMmMmy cpegHero obue-
ro obpasoanusa B npegenax ocsoeHnsa OOl CIrNO Ha 6a3e ocHoBHOro obuiero obpa-
30BaHus.

BubnuoTteyvHbln poHa MOXET ObITb LOMNOSHEH SHLUMKIIONeaMAMMU, CrpaBoOYHUKa-
MW, HAY4YHOW N Hay4HO-NOMYNAPHOW NUTepaTypon n opyrumm nocobmnsamu. .

B npouecce ocBoeHus nporpammbl y4ebHOM ancumniuHbel «MaTtemaTuka» CTy-
AEHTbl UMEKT BO3MOXHOCTb A0CTYMNa K 3fIeKTPOHHLIM y4ebHbIM MaTepuanam no marte-
MaTuKe, umerwmnmcsa B cBo6oaHOM aocTyne B ceTu NHTepHeT (3NEKTPOHHbIM KHUram,
npakTukymam, Tectam, matepuanam EI9 v gp.).

PekomeHayemas nutepartypa:

Ansa obyyaromxcs

1. Mopgkosud A. I'. Anrebpa 1 Havana matematmyeckoro aHanusa. 10-11 knaccebl:
B 2 4. Y. 1. YuebHuk onga yyawmxcsa obuieobpasoBaTtenbHbIX yuypexaeHuin (6asoBbin
ypoBeHb) / A.I'. MopgkoBuy. — M. : MHemo3unHa, 2015. — 239 c.

2. Mopgkosuy A. I'. Anrebpa 1 Hayana matemartmyeckoro aHanusa. 10-11 knaccel :
B 2 4. Y. 2. BagadHuk ona yyawmxcs obuieobpasoBaTenbHbIX yuypexaeHun (baso-
BbI ypoBeHb) / A.I'. MopgkoBuy. — M. : MHemo3unHa, 2015. — 271c.

3. Mopgkosny A. I'. Anrebpa n Havana maTemaTuMyeckoro aHanusa. 11 knacc:
y4yebHUK ans obueobpasoBaTenbHblX oOpraHu3auui (6asoBbli U yriyONEHHbIN
ypoBHM): B 2 4. Y. 1. YuyebHuKk ansa yvyawmxcs obueobpasoBaTenbHbIX OpraHmM3aumm
(6aszoBbit 1 yrnybnénHoin yposHu) / A.l'. Mopakosuy, 1.B. CemeHoB. — M. : MHe-

Mo3uHa, 2017. — 264 c.

4. Mopgkosud A. I'. Anrebpa n Havana maTtemaTudeckoro aHanusa. 11 knacc:
y4yebHnk ans obweobpasoBaTenbHbiX opraHusauuin (6a3oBbii 1 YrnyOnéHHbIN
ypoBHM): B 2 4. Y. 2: 3agayHuk (6a3oBbii 1 yrnybnéHHbin yposHu) / A. I'. Mopako-
Buy, 1. B. CemeHoB. — M. : MHemo3uHa, 2017. — 343 c.

[ns npenogaBsatenen

1. Mepanak A.l'. MatemaTuka: anrebpa n Ha4ana maTeMaTM4yecKoro aHanuaa. Yr-
ny6néHHbin ypoeHb: 10 knacc: yuebHoe nocobue / A.l'. Mepansk [n gp.]. — 2-e
nag., ctepeotun. — M : BenTaHna-Ipad, 2019. — 480 c.

2. MypasuH I'.K. MatemaTuka: anrebpa n Hayana matemaTM4ecKkoro aHanmsa, reo-
meTpus. Anrebpa n Havana maTemaTu4eckoro aHanmsa. basosbli ypoBeHb. 11
knacc: y4ebHuk / I'.K. MypaswuH, O.B. MypaBuHa. — 8-e u3g., ctepeotun. — M. :
Hpoda, 2020. — 188 c.


https://www.mozilla.org/ru/about/legal/terms/firefox/
https://www.opera.com/ru/eula/%20computers
https://www.freepascal.org/
http://gimp.ru/
http://10.140.0.1/glpi/front/software.form.php?id=1827
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2106&TERM=%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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