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1. NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma ob6uweobpasoBaTenbHON Yyy4ebHOM AaucunnnuHel «MaTemaTtuka»
npegHasHayeHa Ons M3ydyeHnsa B obpasoBaTeribHbIX OpraHnsaunsx, peanuayrowmx ob-
pas3oBaTenbHYy NporpaMmmy cpegHero obuiero obpasoBaHnst B npeaenax 0CBOEHMs Oc-
HOBHOW npodpeccmnoHanbHomn obpasoBaTtenibHon nporpammbel CIMO (OMOI CIrO) Ha 6a-
3e OCHOBHOrO obLiero obpasoBaHunsa Npy NOArOTOBKE CNEUManncToB CpeaHero 3BeHa.

lMporpamma paspabotaHa Ha ocHoBe TpeboBaHun ®IrOC cpepHero obuwero 06-
pas3oBaHus, NPeabsBNsAEMbIX K CTPYKType, COOepXaHulo W pesynbTatam OCBOEHUS
yyebHOM OucuMnMHbBI, C y4eTOM MpPUMEPHOM nporpammbl 06LLieobpasoBaTenNbHON
yyebHon gucumnnuHbl «MaTematuka: anrebpa n Hayana mMaTtemaTMyeckoro aHanusa;
reomeTpusa» Ons npodeccuoHanbHbiXx obpasoBaTenbHbIX OpraHu3auui, pekomMeHOo-
BaHHOM PefeparnbHbIM rocygapCTBEHHBIM aBTOHOMHbIM yupexaeHnem «dPeneparnbHbii
MHCTUTYT pa3Butus obpasoBaHusa» (PrAyY «d®MPO») B kavyecTBe NpuMepHON nporpam-
Mbl Of1s peanu3auunm OCHOBHOW MpodeccnoHanbHon obpasoBaTeribHOM NporpaMmebl
CINO Ha 6ase ocHoBHOro obLiero obpasoBaHus ¢ nNonyyYeHnem cpegHero obuiero obpa-
3oBaHus (Mucemo MuHobpHaykn Poccum ot 17.03.2015 N 06-259), a Takke TpeboBa-
HUN NPUMEPHON OCHOBHOW ObBpasoBaTenbHOM Nporpammbl cpegHero obuiero obpaso-
BaHWA, ogobpeHHon pelleHnemM defepansHoro y4ebHo-MeToaMyeckoro oobeanHeHns
no obwemy obpasoBaHuto (MpoTtokon oT 28 utoHs 2016 r. Ne 2/16-3).

B copepxaHun nporpammbl yuTeHbl TpeboBaHus heaepanbHOro rocygapcrBeH-
HOro obpasoBaTenbHOro cTtaHgapTa Mno noryvyaeMon cneumanbHOCTU CpeaHero npo-
deccmnoHanbHoro obpasoBaHus (MMcbMo [lenapTamMeHTa rocyaapCTBEHHOW MOMUTUKM B
cchbepe nogrotoBku pabounx kagpos u AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne
06-259).

CopgepxaHue nporpammbl «MaTtemaTuka» HanpaBfieHO Ha AOCTMXKEHWE chne-
AYOLWMX Leneu:

- obecneyeHne chopmMMPOBaAHHOCTU MPEACTABEHNA O COUMAnbHbIX, KYNbTYPHbIX
N UCTOPMYECKUX (pakTopax CTaHOBMEHUS MaTEMaTUKN;

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

- obecneyeHne chopMMPOBAHHOCTN YMEHUIN NPUMEHSATL NOMYYEHHbIE 3HAHUSA NP
peLleHnn pasnnuyHbiX 3agav;

- obecneyeHne cPOPMMPOBAHHOCTM MNPEACTaBNEHMA O MaTeMaTUKE KakK 4acTu
obLieyenoBeYveckon KynbTypbl, YHMBEPCASIbHOM $3blKe Hayku, MO3BONSAHOLEM
OnnCbIBaTb M N3yyaTb pearibHble NPOLECChl N ABNEHUS.

B nporpammy BKIHOYEHO coaepkaHue, HanpaBrieHHoe Ha hopMMpoBaHME y CTy-
[AEHTOB KOMMNETEHLMIN, HEOOXOAMMbIX AN Ka4eCTBEHHOro OCBOEHMSI OCHOBHOWM Mpo-
deccrmoHanbHon obpasoBartenbHon nporpaMmmbl CIMNO Ha 6a3e ocHOBHOro obuwiero o6-
pa3oBaHus C NonyvyeHnem cpefHero obwero o6pasoBaHUs — NporpaMMbl NOArOTOBKM
cneunanuctoB cpegHero 3seHa (MMNCC3):

Kon CopepxaTenbHasi HacTb KOMNEeTEHUUN
KOMnNeTeHuUn
OK 01 Bolbupate  cnocobbl  peweHuMss  3agady  NpodeccuMoHarbHOWM
AEATENbHOCTM NPUMEHUTENBbHO K PasnmyHbIM KOHTEKCTaM
OK 02 OcyuwiectBNATL NOMUCK, aHanua wn WHTepnpetTauuio uHdopmMauuu,
HeoOxogumon  Ond  BbINOMHEHWA  3agady  nNpodeccuoHanbHOW
AEeATENbHOCTH;




OK 11 Mcnonb3oBaTb 3HaHWA NO (PUMHAHCOBOW rPamMOTHOCTW, MNMaHUPOBaTb
npegnpuHMMaTenbCKy OesaTenbHOCTb B NpodeccnoHanbHon ciepe.

2. OBLUAA XAPAKTEPUCTUKA YYEBHON OAUCLUMIIUHDI

MaTtemaTuka aBngaeTcs dyHOaMeHTarnbHom obLeobpasoBaTenbHON
ANCUUNIIMHON CO CIIOXMBLUMMCS YCTOMYMBBIM coaep)XaHnem n obwmmmn TpeboBaHnsmu
K MOAroToBKe 0by4aroLmxcs.

B npodeccrnoHanbHbix 0obpasoBaTefibHbIX  OpraHM3auusix, peanuaylolmx
obpasoBaTenbHy0 Nporpammy cpegHero obuero obpasoBaHusa B npeaenax 0CBOEHUS
Ornorn Crno Ha 6ase ocHOBHOro obuwero obpa3oBaHus, U3yYeHNne MaTeMaTuku MMeeT
CBOW OCOBEHHOCTU B 3aBMCUMOCTM OT Npoduna npodeccroHanbHoOro obpasoBaHmS.
Mpn oceBoeHuun creumansHocten CIMO rymaHuTapHoro npodunsa npodeccrMoHanbHOro
obpasoBaHna MaTtemaTtvka udyyaetca Ha 6asoBom ypoBHe PIOC cpegHero obuiero
obpasoBaHus.

O6Lwme uenun nlyvyeHms MateMaTnki peanuayoTca B YeTblpex HanpaBreHusX:

1) obLwee npeacraBneHne ob naeax n MeTogax MatemMmaTuku;

2) NHTeNneKTyanbHoOe pa3BuTue;

3) oBnageHne HeobXoaUMbIMU KOHKPETHBIMU 3HAHUAMU U YMEHNAMMN;

4) BocnuTaTenbHOEe BO3OENCTBME.

Mpodunusaumsa uenen matematTmyeckoro obpasoBaHnsa oTpaxaeTcs Ha Bbibope
NPUOPUTETOB B OpraHu3auuun y4ebHomn gedatenbHOCT obyvatowmxes. Ons rymaHuTap-
HOro npodunsa nNpogeccnoHanbHOro obpasoBaHMa XapaKTepHbIM SBMSETCA yCUNeHne
00LLEKYNbTYPHOM CcOCTaBNAOLWEN Yy4eOHOM OUCUUNIIMHBI C OPUEHTAUMEN Ha BU3YyarbHO-
obpasHbIN 1 Norm4yecknn cTunmn ydebHom paboTsl.

CopepxaHune y4ebHon ancumnnmnHbl pa3paboTaHo B COOTBETCTBMM C OCHOBHbIMU
cogepXXaTtenbHbIMU MMHUAMU 0By4eHnst MaTemaTuke:

* anrebpanyeckas nNuHWS, BKIOYaLLas cucteMaTnsaumio CBegeHU 0 Ynucnax;
n3y4yeHne HoBbIX 1 0606LLEHNE paHee U3ydeHHbIX onepauni (BO3BeOEeHNE B CTEMNEHb,
N3BrneYeHne KOpHS, norapudmMmpoBaHmne, CUHYC, KOCUHYC, TaHreHC, KOTaHreHc 1 obpart-
Hbl€ K HUM); 3y4YeHne HOBbIX BUOOB YMNCIIOBbIX BblpaXXeHUn n oopMyn; COBEPLUEHCTBO-
BaHMWE MpPaKTUYECKNX HABbIKOB U BbIMMCIUTENBHOM KyNbTypbl, paclUMpeHne n coBep-
LUEHCTBOBaHNe anrebpaundeckoro annapaTta, cOpMMPOBAHHOIO B OCHOBHOW LUKOME, U
€ro NPUMEHeHne K peLleHnio MaTeMaTUyYecKnx n NPUKNagHbIxX 3agay;

*  TeopeTuKo-(PYHKLMOHAaNbHasa NUHUA, BKIKOYatolwas cuctematmu3auuio u pac-
LMpeHne ceedeHnn 0 PYHKUUAX, COBEPLLUEHCTBOBAHNE rpapnyecknx yMeHnn, 3Hakom-
CTBO C OCHOBHbIMW MAesIMM U MeTodamMu MaTeMaTMYeCcKoro aHanmsa B obbeme, No3Bo-
ngwwemM nuccnegoBaTb dneMeHTapHble (OyHKUMM U pellaTb NpoCcTenllne reometpuye-
ckue, pusndeckme n apyrve npuknagHbie sagayu;

*  NNHWA YpaBHEHUN U HEPABEHCTB, OCHOBAHHAs Ha NMOCTPOEHUN N MccrneaoBa-
HUM MaTemMaTU4ecKnx mopenewn, nepecekawowasca ¢ anrebpanyeckon M TeopeTUKo-
PYHKUNOHANBHOWN NIMHUAMW U BKMOYaKoLasa pasBuTMe U COBEPLUEHCTBOBAHNE TEXHUKU
anrebpanyeckux npeobpasoBaHUn NSl PELUEHUs YpaBHEHWA, HEPABEHCTB U CUCTEM;
opMMpoBaHNE CNOCOBHOCTM CTPOUTbL M UCCReAoBaTb MPOCTENLLME MaTeMaTuyeckue
MOZENM NPU peLLeHnn NpUKNagaHbiX 3agad, 3agay N3 CMEeXHbIX U cneumanbHbIX UCLn-
MANH;

* reoMeTpuyeckasl NuMHUS, BKMYaloLWwas HarnsgHble NpeacTaBneHns O npo-
CTPaAHCTBEHHbIX Urypax u m3y4yeHme mx CBOWCTB, (DOPMMPOBAHWE W pasBUTUE MpPO-
CTPaHCTBEHHOrO0 BOOOpaXkeHUs1, pas3BuTue CrnocobOB reoMeTpuYeCcKUX U3MEpPEHUN, KO-
OpPAMHATHOrO M BEKTOPHOro MeTodOoB ANS pPeLleHUs MaTteMaTuyeckuxX U MpuKnagHbiX
3agav;




¢ CTOXacTMyeckas fiMHWUS, OCHOBaHHas Ha Pas3BUTMM KOMOUHATOPHbLIX YMEHUN,
npeacTaBneHnin O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKpYXatoLiero
Mupa.

B TemaTtmyeckom nnaHe nporpammbl y4eOHbIM MaTtepuan npeacrasneH B opme
YyepeayrLwerocs pasBepTbiBaHNUA OCHOBHbLIX coAepKaTefbHblX NUHWIA (anrebpanye-
CKOW, TeOpeTUKOo-PYHKUMOHAITbHOW, YPaBHEHUA U HEPaBEHCTB, reOMeTPUYECKOn, CTO-
XacTU4eCKOM), YTO NO3BONSET NMOKO MCMNOMb30BaTh MX PacnosfioXeHNe N B3aMMOCBSA3b,
COCTaBnATb pabounin KaneHgapHbIn NaH, No-pasHomy vyepeays yyebHble TeMbl (rnasbl
y4yebHuKa), yuuTtbiBag npodunb npodeccnoHanbHOro obpasoBaHus, cneumduky oc-
BavBaeMou cneuunanbHocTn ClO, rmybuHy nsydeHuss matepuana, ypoBeHb NOArOTOBKU
CTYAEHTOB NO NpeaMeTy.

N3yyeHne obuieobpasoBatenbHon y4dyebHowm gucuunnuHbl «MaTtemaTtuka» 3a-
BepLlaeTca nogBeaeHneM UTOroB B oopMe dKk3aMeHa B paMKax NMpoMeXyTo4HOM aTTe-
cTauumn cTygeHToB B npouecce ocBoeHnsa ocHoBHon ONMOIM CI1O ¢ nonydeHnem cpea-
Hero obuwiero obpasosaHuga (MMNCC3).

3. OMUCAHUE MECTA YYEBHON AUCLUUMIINHbI B YYEEHOM NMNAHE

YyebHaa gucumnnvHa «Martematuka» sBnseTca  y4ebHbiIM  NpeamMeToMm
obsizaTtenbHon npegMeTHon obnactn «MaTtematunka n nHgopmatuka» ®roC cpegHero
obLero obpasoBaHusl.

YyebHas gucumnnuHa «MaTtematmka» wuadyyaetcs B ob6weobpaszoBaTenbHOM
uukrne yyebHoro nnana OOl CIMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHusa C
nonyyeHmem cpegHero obuiero obpasosanus MMCCS.

B y4ebHbix nnaHax MNMNCC3 mecto yyebHon aucumnnuHbl «MaTtemaTtuka» — B
cocTaBe 6a308bix 0bweobpaszogameribHbIX y4ebHbIX OUCUUMIUH ONA cneuuansHOCTU
CIMNO rymaHuTapHoro npoduns npodeccmoHansHoro obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA YYEEHOWU OUCLIUIMJINHBI

OcBoeHue copepxaHus ydebHon gucuunnuHbel «MaTtemaTtuka» obecneymsaeT
AOCTMXEHNe obyyaowmmMmcs cnegywmx pe3ynbTaToB:
JINYHOCTHBIX:

- CcOPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO pPa3BUTUS Haykm M OBLIECTBEHHOW MPAaKTUKU, OCHOBAHHOrO Ha Auarnore
KynbTyp, a Takke pasnuyHbix popmM ob6LLEeCTBEHHOIO CO3HaHMs, OCO3HaHNE CBOEro
MecTa B NOSIUKYNbTYPHOM MUPE;

- CPOpPMMUPOBAHHOCTb OCHOB CaMOpa3BUTUA U CaMOBOCMNUTAHNA B COOTBET-
CTBUW C 0OLLIEYENIOBEYECKMMUN LLEHHOCTAMN U naeanamMmm rpaxgaHckoro ooulecTsa;
FOTOBHOCTb U CMOCOBHOCTb K CaMOCTOSITENbHOW, TBOPYECKOW M OTBETCTBEHHOW
AesaTenbHOCTY;

- HaBblKM COTPYOHMYECTBA CO CBEPCTHMKaMU, AeTbMW MAajLllero Bo3pacta,
B3pocnbiMM B oOpasoBaTefibHOW,  OOLECTBEHHO  MONEe3Hou,  y4ebHo-
nccrnenoBaTesibCKON, NPOEKTHON U APYrnX BUOAX OEATESNTbHOCTY;

- TOTOBHOCTb W CMOCOOHOCTL K 0Opa3oBaHuo, B TOM 4Yucne camoobpasoBa-
HUIO, Ha MPOTSXKEHUN BCEWN XU3HU; CO3HATESNIbHOE OTHOLLUEHWE K HEMNpepbIBHOMY
obpasoBaHMio KaK YCrOBMIO YCMNewHon npodeccuoHanbHOn M obLecTBEHHOM
AeaTenbHOCTY;

- OCO3HaHHbIN BbIOOP OyayLien npodeccnn 1 BO3MOXHOCTEN peanuaaumm
COBCTBEHHbIX XXM3HEHHbIX MNAaHOB; OTHOLLEHNE K NPOJECCMOHANbHON AEATENBHO-



CTM KakK BO3MOXHOCTM y4acTUSA B PeELUEHMM NINYHBIX, OOLECTBEHHbIX, rocygapcT-
BEHHbIX, 00LlEeHaLMOHanbHbIX Npobnem.

MeTanpeaMeTHbIX:

- YMEHWe CaMOCTOATENbHO onpeaensTb uenn OesaTenbHOCTU U COCTaBNATb
nnaHbl AeATeNbHOCTU; CaMOCTOSATENBbHO OCYLLECTBMATb, KOHTPONMpOBaTh U KOp-
peKkTupoBaTb AeATENbHOCTb; NCNOMb30BaTbh BCE BO3MOXHbIE pecypcbl AN AOCTU-
XEHVs1 NOCTaBMNEHHbIX Lenen U peanu3auun NnaHoB OeATeNbHOCTW; BbibupaTb
yCnellHble cTpaTerm B pasfnuyHbIX CUTyaumsix;

- yMeHue npoayKTMBHO obLaTbCa M B3aMMOAENCTBOBaTb B MpoLecce Co-
BMECTHOWN AeATENbHOCTU, YYNTbIBaTb NO3ULMN OPYrMX YH4ACTHUKOB OEeATENbHOCTH,
3P PeKTMBHO paspeLlaTb KOHPIIUKTDI;

- BfageHve HaBblkamMu MNO3HaBaTenbHON, Yy4ebHO-UccneaoBaTenbCKON U
NPOEKTHON AeATeNbHOCTU, HaBblkaMn paspelueHns npobnem; cnocobHOCTb U ro-
TOBHOCTb K CaMOCTOSATENIbHOMY MOUCKY METOOOB peLlUeHUst NpakTUYeCcKUx 3agad,
NPUMEHEHNIO Pa3NNYHbIX METOAOB NO3HAHUS;

- TOTOBHOCTb W CMOCOOHOCTb K CaMOCTOATESNIbHOM WH(OPMaLMNOHHO-
no3HaBaTeNlbHOW OeATEeNbHOCTU, BKMAYas YMEHWEe OPUEHTUPOBATLCA B pasnuny-
HbIX UCTOYHMKAX MHOPMaLnUKN, KPUTUYECKM OLEHMBATb U UHTepnpeTMpoBaTb UH-
dopmMaumio, nonyvyaemMyo n3 pasnnyHbiX MCTOYHUKOB;

- BnageHve A3bIKOBbIMU CpefCcTBaMU: YMEHUE SICHO, FIOTMYHO U TOYHO W3-
naraTtb CBOI TOYKY 3pEHUS, UCMOSb30BaTh afeKkBaTHbIE A3bIKOBbIE CPEACTBA;

- BfnageHve HaBblkamMu Mo3HaBaTeNbHOW pedneKkcMn Kak OCO3HaHUS Co-
BepLlaeMblX ENCTBUN U MbICIUTENbBHbIX NPOLECCOB, UX pe3ynbTaToB U OCHOBA-
HUW, TPpaHWUL, CBOEro 3HaHUS W He3HaHWd, HOBbIX MO3HaBaTellbHbIX 3aday W
CPeAcCTB AN X JOCTUXKEHUS;

- UeneycTpeMreHHOCTb B MOUCKax U MPUHATUN peLlleHnin, coobpasuternb-
HOCTb U MHTYMUWS, Pa3BUTOCTb NMPOCTPAHCTBEHHbIX NPeACTaBrneHni; cCnocobHOCTb
BOCMNPUHMMATb KPpacoTy U rapMOHUIO MUPa;

MpeamMeTHbIX:

- CPopMMPOBAHHOCTbL NpeacTaBfieHNN O MaTeMaTUKe Kak 4yacTu MUPOBOM
KynbTypbl 1 MeCTe MaTeMaTUKM B COBPEMEHHOW LMBUNn3auum, cnocobax onmca-
HUA HA MaTEMaTMYECKOM A3bIKE ABMIEHNIN peanbHOro Mnpa;

- CcbOPMUPOBAHHOCTb MpPeACTaBfeHUn O MaTeMaTUYeCKMX MOHATUSX Kak
BaXXHEMLUNX MaTEMATUYECKMX MOAENSX, MO3BONSAOLWMX ONUCbIBaTb U M3y4yaTb
pasHble NPoLEeCcChbl U SABMEHUS; NMOHUMaHNE BO3MOXXHOCTU aKCMOMAaTU4YeCcKoro no-
CTPOEHNA MaTeMaTUYECKNX TEOPUNA;

- BnageHve mMetogamMu JoKas3aTesnbCTB U anroOpuTMOB PELLEHUS, YMEHNE UX
NPUMEHSTb, NPOBOAUTL JOKa3aTelbHble pacCy>XAeHNs B Xo4e peLleHns 3aaay;

- BfnageHve cTaHOapTHbIMKM MpUEMaMM peLleHUst paumoHarbHbIX U uppa-
LUMOHAsbHbIX, NOKa3aTeslbHbIX, CTEMEHHbIX, TPUFOHOMETPUYECKUX YPaBHEHUN U
HEepaBEeHCTB, MX CUCTEM; UCMONb30BaHME MOTOBLIX KOMMbIOTEPHLIX MporpamMm, B
TOM Yucne Ans noucka Nyt peleHnsa u UNncTpaunm peLleHns ypasHeHNNn N He-
PaBEHCTB;

- chopMUPOBAHHOCTb NpeacTaBneHnii 06 OCHOBHbBIX MOHATUAX MaTemMaTu-
4YecKoro aHanusa;

- BnageHne OCHOBHbIMU MOHATUAMM O MISIOCKUX M NPOCTPAHCTBEHHbIX reo-
MeTpUYECKNX durypax, MX OCHOBHbIX CBOMCTBax; CHOPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTb Ha YyepTexax, MOAeNsaX U B peanbHOM MUPE; MPUMEHEHUE U3yYeH-
HbIX CBOWCTB reoMeTpuyeckux puryp n dopmyn ona pelleHns reoMeTpuyecKkmnx
3agay 1 3agad C NpakTU4YEeCKUM Coaep>KaHUEM;



- cPOpPMMPOBAHHOCTb MpeacTaBfeHniA O Mpoueccax M SIBNEHUsIX, MMeto-
LLMX BEPOSITHOCTHBIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B pearibHOM
MUPE, OCHOBHbIX NMOHATUSIX 3NIEMEHTAPHOW TEOPUM BEPOSITHOCTEN; YMEHUIA HaXo-
OWTb N OLEHMBATb BEPOSITHOCTU HACTYMNEHNUs COObITUIA B NPOCTENLLNX NpakTuye-
CKUX CUTYaLMSIX U OCHOBHbIE XapakTepPUCTUKN CriyYamHbIX BENTUYMH;

- BnageHune HaBblkaMy UCMOMb30BaHUS FOTOBbLIX KOMMbIOTEPHbLIX MPOrpamMm
npu pelleHun 3agay.

5. COOEPXAHUE YYEBHON AUCLUMIIUHDI

AITTEBPA
Pa3BuTtne noHATUA 0 yucne

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

8bI4UCIIEHUSI.
KopHun, ctenenu n norapndmel

KopHu u crenenn. KopHuM HaTypanbHOM CTEMEHW W3 4yucra M MX CBOWCTBA.
CTeneHu ¢ pauynoHanbHbIMM NOKa3aTensiMm, Nx CBOMCTBA..

Jlorapucpm. Jlorapudm umcna. OcHoBHOe rnorapudmuyeckoe TOXOAECTBO.
[ecatTnyHble M HaTypanbHble norapudmbl. [NpaBuvna [encTteui ¢ fiorapudomamu.
lMepexoa K HOBOMY OCHOBaHMUIO.

MpeobpasoBaHue anrebpanyeckmnx BbIDAXXEHUN. MpeobpasoBaHue
paunoHanbHbIX, MppPaUMOHanbHbIX CTEMEHHbIX, MOKa3aTeflbHbIX U NorapuMmUyYecknx
BbIpaXXeHUHN.

[MpakTnyeckme 3aHaTng

ApudmeTnyeckme OenUCTBUS HaL YMCriamMu, HaxoXOeHue 3HaYeHUN YUCNOBbIX
BbIpaXXeHUM.

BbluncneHne n cpaBHeHne KopHen. BoinonHeHne pacyeToB ¢ pagukanamu.

PeweHne wuppaumoHanbHbIX ypaBHeEHUMW. HaxoxgeHwe 3HaveHun cTeneHen cC
paumoHanbHbiMK nokasatenamu. CpaBHeHne cteneHen. MNpeobpasoBaHus BbipaXXeHUn,
cogepxawmx cteneHun. PewleHne nokasaTesibHbIX YpaBHEHUN.

PelwweHune npuknagHbix 3agau.

HaxoxaeHune 3HayeHun norapudma no NnpomnsBofibHOMY OCHOBaHUIO. [lepexog oT
O[HOrO OCHOBaHWA K Apyromy. BbluucrneHve v cpaBHeHue  rorapudmos.
JlorapudmmpoBaHme n NOTEHUMPOBAHME BblPaXXeHUN.

PeweHue nozapughmuyeckux ypasHeHudU.

OCHOBbI TPUTOHOMETPUN
OCHOBHbIE NOHATUSA

PagnaHHaa mepa yrna. BpawatensHoe asmkeHne. CUHYC, KOCUHYC, TaHFEeHC U

KOTaHreHc yucna.

OcHOBHblE TPUrOHOMETPUYECKNE TOXOECTBA
dopmynbl NnpuBegeHus. opmyrnbl crnoxeHus. Popmynbl yaBOEHUS
MpeobpasoBaHsa NPOCTENLLMX TPUFOHOMETPUYECKNX BblipaXKeHUI

MpeobpasoBaHMe CyMMbl TPUIOHOMETPUYECKUX (YHKUMA B MNPOU3BEOEHME U

npoun3seneHnsi B CyMMY.
TpuroHoMeTpuYeCKne ypaBHEHNS N HEPABEHCTBA

Mpoctenwune TPUrOHOMETpPUYECKME ypaBHEHuUS. lNpocmedwue
mpua2oHoMempu4yeckKue HepageHcmea.

O6paTHble TpUroHoMeTpudeckne yHKLMN. APKCUHYC, apKKOCUHYC, apKTaHreHC.

[MpakTnyeckmne 3aHATUA

PagnaHHbIN MeTo namepeHus yrroB BpalleHUs N CBA3b C rpalyCHOM MepoW.

OCHOBHble TPUTOHOMETPUYECKNE TOXOEeCTBa, POPMYIibl CIOXEHUS, YOBOEHUS,

npeobpasoBaHMe CyMMbl  TPUrOHOMETPUYECKMX  (PYHKUMM B Npou3BedeHue,




npeobpasoBaHne NpPon3BeAeHNst TPUIOHOMETPUYECKNX CDYHKUMIA B cymMy. NMpocTenwwime
TPUroHOMETPUYECKNE YPaBHEHUS U HEPABEHCTBA.
O6paTtHble TpUroHomeTpuyeckme OYHKLUUN: apKCUHYC, apKKOCUHYC, apKTaHreHcC.
OYHKLMN, NX CBONCTBA N TPAGUKN

PyHkumm. Obnactb onpeaeneHns M MHOXECTBO 3HA4YeHWURn; rpadouk yHKLUN,
NoCTpOeHme rpadmnkoB OYHKLNIA, 3a4aHHbIX pasnnyHbIMKU cnocobamum.

CeouctBa dyHKUMN. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
nepnoanyHocTb. MNMpomexyTkn Bo3pacTtaHus n ybbiBaHus, Hanbornbliee U HauMeHbLLee
3HayeHus, TOYKM IKcTpeMmyMma. [padmydeckaa wuHTepnpetaumsa. CnoxHas yHKUUA
(komnosnums). NoHssMue o HernpepblIBHOCMU hYHKUUU.

Ob6paTtHble dyHKkUMKn. Obnacmb onpedeneHus u obrnacme 3Ha4yeHuUl obpamHol
yHkyuu. 'papuk obpamHou pyHKUUU.

CreneHHble, NokasatenbHble, norapudMmyeckne n  TPUrOHOMETpUYecKmne
dyHkuMn. OB6paTHble TpuUroHoMeTpudeckne dyHkumm. OnpegeneHnss QYHKUNR, UnX
CBOMCTBA U rpagouku.

[MpakTnyeckmne 3aHATUA

Mpumepbl 3aBUCUMOCTEN MeXAy MepeMeHHbIMU B pearnbHbIX npoueccax M3
CMeXxHbIX aucumnnuH. OnpegeneHne QyHKUMA. [locTpoeHne u uyTeHue rpadmkoB
dyHkumn. UccneposaHve dyHkummn. CBOMCTBA JIMHEMHOW, KBagpaTUYHOW (PYyHKUUHN,
obpaTtHOM nponopuMoHanbHOCTU. HenpepbiBHbIE U Nepuoaunyeckne  yHKUMK.
CsowncTBa 1 rpaumkn cmHyca, KOCUMHyca, TaHreHca u kotaHreHca. ObpaTHble yHKLUN U
nx rpacpmkn. ObpaTHbIe TPUroHOMETpPUYECKNe OYHKLMN.

HAYAJIA MATEMATUYECKOIO AHAITN3A

MpoussogHas. [loHATME O nNpPou3BOAHOM COYHKLMW, €ee reoMeTpUYecKuin wu
du13nyecknn cMmblicsl. YpaBHeHWe KacaTtenbHoM K rpaduky ¢yHkuuun. lNpounsBogHble
CYMMbI, Pa3HOCTW, NPOM3BEOEHUSA, YaCTHOro. MpoM3BOaHbIE OCHOBHbIX 3MeMEHTapPHbIX
dyHKUMn. [lpuMeHeHne Npou3BOOHOM K UCCReAoBaHMIO (OYHKUUMW U NOCTPOEHUIO
rpadomKoB.

BTopas npousBogHasi, ee reomeTpuyeckuin n (pusndecknin CMbICn.

[MepBoobpasHas u wuHTerpan. [lepBoobpasHble 3neMeHTapHbIX YHKLMWNA.
lMpumeHeHne onpefeneHHOro uHTerpana gns HaxoXaeHusa nnowiagn KpUBOSIMHENHOWN
Tpaneuun. dopmyna HbioToOHa—JlenbHuua. [lpumepbl NPUMEHEHUSI WHTerpana B
do13mnke 1 reomeTpum.

[MpakTnyeckme 3aHATUA

[MponsBogHasn: MexaHUYECKUA N FEOMETPUYECKUIA CMbICIT MPOU3BOAHON.

YpaBHeHne KacatenbHon B obwem Buge. [paBuna wn  dopmynbi
anddepeHLmpoBaHng, Tabnuua NPON3BOAHbIX afieMeHTapHbIX PYHKUMNA.
NccnepoBaHne yHKLMM C MOMOLLBIO MPOM3BOAHON. HaxoxaeHve HambornbLuero,
HaUMEHbLLEro 3Ha4YeHUs N AKCTpeMarnbHbIX 3HAYEHUN OYHKLMN.

WHTerpan n nepBoobpasHad. Teopema HbioToHa—JlenbHuua. lNMpumeHeHne
NHTerpana K BblYUCAEHNIO (PU3NYECKUX BENNYMH N NNOLWAAEN.

YPABHEHNA W HEPABEHCTBA

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

PaBHOCMNBHOCTb YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcCHOBHbIE NpUEMbl UX peLleHns (pasnoXeHne Ha MHOXUTENW, BBeOEeHNE HOBbIX
HEeN3BeCTHbIX, MOACTAHOBKA, rpacmnyecknin Metoa).

HepaBeHcTBa. PaunoHanbHble HepaBeHCTBa M UX cuctemMbl. OCHOBHbIE NMpUEMbI
NX peLleHus.

Acnonb3oBaHue CBOWCTB M rpaddMkoB (PYHKLMWA NPU peLieHun YpaBHEHUW U
HepaBeHCTB. MeTtoa wHTepBanoB. W3o0paxeHne Ha KOOpAMHATHOM NNOCKOCTU
MHOXeCTBa peLleHU YpaBHEHNA N HEPaBEHCTB C ABYMSA NepeMeHHbIMU U UX CUCTEM.




MpuknagHble 3aga4vn

PelweHne 3aga4y c NOMOLLBIO YUCIOBLIX HEPABEHCTB M CUCTEM HEpPaBEHCTB C
OLHOW NepeMeHHON, C NPUMEHEHMEM N300paXXeHNsT YNCIOBbIX NPOMEXYTKOB.

[MpakTnyeckmne 3aHATUA

KopHwu ypaBHeHWIA. PaBHOCMNBHOCTb ypaBHeHWI. [TpeobpasoBaHme ypaBHEHUN.

OcCHOBHble NpUeMbl peLLeHnst ypaBHEHUIN. PelueHne cuctem ypaBHEHUN.

Mcnonb3oBaHne CBOUCTB M rpadouKoB (PYHKUUW ONS pelleHUs YpaBHEHUA U
HepaBEeHCTB.

BEPOATHOCTb U CTATUCTUKA. PABOTA C JAHHbIMUA

OneMeHTbl Teopun BepodaTHocTen. CobbiTne, BEPOATHOCTb COObITUS, CIIOXEHME
N YMHOXeHWe BeposaATHOCTeN. [ToHsmue o He3asucumocmu cobbimud.

ONIEMEHTbLI_MaTeEMaTUYECKOW CTaTUCTUMKW. [pencTtaBneHne AaHHbIX (Tabnuupl,
anarpammbl,  rpadovkn),  2eHepasibHas ~ COBOKYrnHOCcmb,  8blbOpka,  cpedHee
apupmemudeckoe, MmeduaHa. lNoHsmue o 3adadyax MameMamu4yeckol cmamucmuku.

PeweHue npakmu4eckux 3aday ¢ rnpuMeHeHUeMm 8eposIMHOCMHbIX MemMOoO0s.

[MpakTnyeckmne 3aHATUA

Knaccuyeckoe onpegeneHve BepossTHOCTU, CBOMCTBA BEPOATHOCTEN, Teopema O
CyMMe  BeposiTHOCTeW. BbluncneHne  BepoATHocTeW.  [lpuknagHble  3agayw.
MpencraBneHne YNCNOBbIX AaHHbIX. [MprknagHble 3agayn.

FTEOMETPUA

OCHOBHblE NOHATUSA CTEPEOMETPUM U UX CBOMCTBA. TOYKa, NpsiMasi U NMiocKOCTb
B NPOCTPAHCTBE, aKCUMOMbl CTEpPEOMEeTpuMM W Cneacrems u3 Hux. BaanmHoe
pacnonoxeHne ABYX NpsiMbiX B NpocTpaHCTBe. NMapannenbHOCTb NPSMON U NNOCKOCTH.
MapannenbHOCTb  NnockocTen. [lepneHauKynsapHOCTb  MNPAMOWM M MSTIOCKOCTW.
MepnenauKynap 1 HakNoHHasa. Yron mexagy npsMon U niioCKOCTb. [IBYrpaHHbIA yron.
Yron mexgy nnockoctamu. lNepneHankynapHOCTb ABYX MNNTOCKOCTEN.

feomeTpuyeckme npeobpas3oBaHUA MPOCTpPaAHCTBA: NapannesbHbIn NepeHoc,
CUMMETPUSA OTHOCUTENBHO MIIOCKOCTW.

MapannenbHoe npoekTupoBaHue. [lnowads opmoaoHanbHOU  MPOeKyUU.
N306parkeHne npoCTpaHCTBEHHLIX uryp.

MHororpaHHuKM M___ Tena BpaLLEeHus. Mapannenenuneg. CsoncTtBa
NpsAMOYronbHOro napannenenunega. lNpuama n nupamunga. lNpaBunbHas nupamuga m
npaBunbHasa npuama. MNpsmasa nupammaa. AnNeMeHTbl NPU3Mbl U NUpaMmnabl.

Tena BpalleHus: UMNUHAP, KOHyC, cdepa mn wap. OCHOBHbLIE CBOMCTBA NPSAMOro
KPYyroBoro uunuHgpa, npsiMoro KpyroBoro koHyca. M3oOpaxeHue Ten BpalleHUs Ha
NMOCKOCTH.

N3mepeHnsi B reoMeTpuun. BblumcneHne anemeHToB MPOCTPaHCTBEHHbIX duryp
(pebpa, anaroHanw, yrnbl).

Mnowagb NOBEPXHOCTM MpaBUMNbHOW NUpaMuabl U NpsaMon npuambl. [nowaab
NOBEPXHOCTM NPAMOro KPyroBOro LunmMHapa, npsiMoro KpyroBoro KOHyca u wapa.

MoHaTne 06 obbeme. O6beM NMpamuabl 1 KOHyca, Npuambl U uunmHapa. O6bem
wapa.

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

KoopauHatbl 1 BekTopbl. [lpamoyronbHas (gekapToBa) cuctema KoopauHaT B
NpOCTpaHCTBE. YpaBHEHUE MPsIMON, MAOCKOCTM U ccepbl B nNpocTpaHcTBe. dopmyna
AN BbIYMCIIEHMST PACCTOSHUS MEXAy TOYKaMu B MPOCTPaHCTBE.

Bektopbl. Mopaynbe Bektopa. PaBeHcTBO BekTOpoB. CroxeHue BEKTOPOB.
YMHOXeHMe BEKTopa Ha 4yucro. PasnoxeHne BekTopa No HanpaBneHnaMm. Yron mexay
ABymsi Bektopamu. [lMpoekuus Bektopa Ha ocb. KoopauHatbl BekTopa. CkanspHoe
npounsseneHne BEKTOPOB.

Mcnonb3oBaHne KOOpAMHAT M BEKTOPOB MpU pPeLeHUun MaTeMaTUvyecKnx u
NpuUKNagHbIX 3agau.




[MpakTnyeckme 3aHaTNA

[Mpu3Hakm B3aMMHOIo pacrnonoXeHns npsmbiX. Yron mexagy npsaMmoiMui. BsanmHoe
pacrnonoxeHue MnpsMbIX U nrockocten. NepneHgukynap u HakroOHHAas K MIOCKOCTW.
Yron mexay npsiMon u niiocKocTblo. TeopeMbl 0 B3aUMHOM PacrosioXeHUN MPSMON U
nnockocTn. Teopema o Tpex nepneHanKynapax.

[MpusHakm n ceoncTBa NapannenbHbIX U NepneHanKynAapHbIX NIIOCKOCTEN.

PaccTosiHue OT TOYKM OO MAOCKOCTWU, OT MPAMOM A0 MSIOCKOCTU, paccTosiHue
MeXay NMOCKOCTAMU, MeXAY CKpeluMBaloWUMUCa NPSMbIMAU, MeXay NpPOU3BOSbHbIMM
dourypamum B nNpoCTpaHCTBE.

MapannenbHoe nNpPOEKTUpOBaHME W ero CBOWCTBaA. Teopema o nowadu
opmoz2oHarbHoU npoekyuu MHO20Yy20/1bHUKa. BsanmHoe pacnosnoxeHue
NPOCTPAHCTBEHHbIX uUryp.

PasnuyHble BuAabl MHoOrorpaHHukoB. WX wnsobpaxeHusa. CeuveHus, pasBepTku
MHOrorpaHHukos. [lnowage noBepxHOCTU. Buabl cummeTpunm B MNPOCTPAHCTBE.
CummeTpus Ten BpalleHna 1 MHOrorpaHHMKOB. BelumcneHuve nnowanen n o6bemos.

Bektopbl. [encteua ¢ Bektopamu. [lekapToBa cucTtemMa KoopauHat B
NpoCTpaHCTBe.

YpaBHEHME OKPYXHOCTWU, cdoepbl, MSIOCKOCTU. PaccTosHMe Mexay TOo4YKamu.
[encteus C BekTOpamu, 3afaHHbIMM KoopAuHaTamu. CkanspHoe npousBegeHue
BeKTOpoB. BekTopHOE ypaBHEHME NPAMON U NIIOCKOCTM.

[ns BHeayaMTOPHbIX 3aHATUA CTyAeHTaM Hapsigy C pelleHveM 3agad U
BbIMNOSTHEHMS MPAKTUYECKUX 3aQaHUIn MOXHO NPEeAnoXUTb TEMbl UCCNEAOBATENbCKUX U
pedepaTnBHbIX pPaboT, B KOTOPbIX BMECTO Cepuii OTAENbHbIX MESNKuX 3agady U
ynpaxkHeHuin npeanaraloTcs CloXeTHble 3adaHust, Tpebyolwme anuTenbHon paboTbl B
paMkax OJHOW MaTemaTuyeckoh cuTyauun. 3T Tembl MoOryT ObiTb  Kak
UHAMBMAYaNbHLIMW 3a4aHUsSIMU, Tak U TPYnnoBbIMKA Ansi COBMECTHOIO BbIMNOMHEHMS
nccneaoBaHus.

MpuMmepHble TeMbl pehepaToB (4OKNaaoB), UccrnefoBaTeNbCKUX NPOEKTOB
* HenpepbliBHbLIE APOOW.

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

» CpeaHue 3Ha4YeHNs 1 Ux NpMMeEHeHNe B CTaTUCTUIKE.

* BekTopHoe 3agaHue npsiMbIX 1 NAIOCKOCTEN B MPOCTPAHCTBE.

+ CnoxeHvne rapMOHNYECKNX KonebaHni.

* [paduyeckoe peLLeHne ypaBHEHUI N HEPABEHCTB.

* [lpaBunbHble 1 NONynpaBUIibHbIE MHOFOrPaHHUKMN.

» KoHunueckme ceyeHus n nx npuMeHeHne B TEXHUKE.

+ [oHaTtne gudpdepeHumnana n ero NPUNOXeEHNS.

» CxeMmbl NOBTOPHbIX UCNbITaHU BepHynnu.

* WccnepoBaHue ypaBHEHWU N HEPABEHCTB C NapaMeTPOM.



6. TEMATUYECKOE NIAHUPOBAHWE C OMNPEAEJIEHUEM OCHOBHbIX
BMAOOB YYEBHOU OEATEJNIbHOCTU OBYYAIOLLMUXCA

Bua yue6HoOM paboThl O6bem ya-
cos
MakcumanbHas y4ebHas Harpy3ka (Bcero) 117
AypauntopHas yyebHas paboTta (o6si3aTenbHble Yy4eOHble 3aHATUS) 80
(BCcero)
B TOM YunChe:
neKkunmn, ypoku 50
npakTuyeckne 3aHaTuA 30
KoHcynbTauuu 2
BHeayauTopHasa (camocTtosiTenbHasl) y4yebHas pabota oby4aroue- 35
rocs (Bcero)
lMpomexyToyHas aTTrecTaumsa. SK3ameH
TEMATUYECKOE NNAHNPOBAHUE
Ne Konnuyectso
CopepxaHne obyyeHus
nn 4acoB
AyONTOPHbIE 3aHATUS
1. | Pa3BuTture noHATUS O yucne 4
2 | KopHu, cteneHu n norapudmel 6
3 | YpaBHeHUNA U HepaBeHCTBA 8
4 | OCHOBbI TPUrOHOMETPUM 8
5 | ®yHKUMKM 1 rpacukm 8
6 | Hayana matematudeckoro aHanusa. [NponssogHas yHKLUUN. 8
7 | HTerpan v ero npumeHeHmne 8
8 | OCHOBHbIE MOHATUS CTEPEOMETPUN N NX CBONCTBA 8
9 MHororpaHHuKkM n Kpyrnele Tena. smepeHus B 3
reomeTpun
10 | KoopanHaTbl 1 BEKTOPbI 6
11 | BeposaATHOCTb 1 cTaTuUcTMka. PaboTa ¢ gaHHbIMK 8
NTtoro: 80
BHeayguTopHas (camocTtoaTensHasi) paboTta
1 CamocTosaTenbHOe n3yvyeHne BONpoCoOB OCBaMBaeMbIX TEM, 6
NoAroToBKa K 3aHATUAM
2 | BbinonHeHne npakTnyecknx sagaHunm 8
3 | NoagrotoBka pedepaTa 6
4 | lNoaroToBKa K TekyLen atTectaumm 9




5 | [NogroToBKa K NPOMEXYTOYHOW aTTecTauum 6

NToro: 35
KoHcynbTauma 2
BCEIO: 117

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTU OBYYAIOLLMXCA

CogaepxaHne o0by4yeHus

XapaKkTepucTuka OCHOBHbIX BUAOB AESATENBHOCTU 0by4atoLLmxcs
(Ha ypoBHe y4yebBHbIX AeNCTBUI)

AINMEBPA

PasButne noHATUSA 0 vncne

BbinonHeHne apnmeTnyecknx AeNCTBUI HA4 YMcramm, codeTas
YCTHbIE U MUCbMEHHbIE NpuemMbl. HaxoxaeHne 3Ha4YeHnin YNCOBbIX
BbIPaXXEHWUN.

KopHu, cTenenwn, norapndmel

O3HakoMIieHNE C NOHATUEM KOPHS N-1 CTEMEHN, CBOMCTBaMM paau-
KaroB 1 npaBunaMm CpaBHEHUS KOPHEN.

dopmynunpoBaHne onpeneneHns KOpHs U CBOMCTB KOpHeR. Bblunc-
NeHne 1 CpaBHEHME KOPHEWN, BbINOMHEHWE NPUKUAKN 3HAYEHMWS KOp-
Hs. [MpeobpasoBaHme YnCroBbIX U BYKBEHHbIX BbIPaXeHuin, coaep-
Xalumx pagukansi.

BbinonHeHne pacyeToB No hopMynam, coaepxalium pagukansl,
ocyLecTBnasa Heobxoanmble NOACTaHOBKN 1 NpeobpasoBaHus.
OnpegeneHne paBHOCUITbHOCTM BbIpaXXeHUN ¢ pagvkanamu. Pelwe-
HWe nppaLmoHarnbHbIX YPaBHEHUA.

O3HakoMIeHne ¢ NOHATUEM CTENEHU C AENCTBUTENBHBIM MOKa3aTe-
newm.

HaxoxaeHve 3Ha4eHui CTeneHn, NCNonb3ysi NpyM Heob6XoanMOCTH
WHCTPYMEHTarbHblE CPEeACTBa.

3anucbiBaHMe KOPHA N-i CTENEHW B BUAE CTeNneHn ¢ ApOoOHbIM Moka-
3aTenem u Haobopor.

dopmynupoBaHue CBOWCTB cTeneHen. BeluncneHne cteneHemn ¢ pa-
LMOHanNbHbIM NokasaTerneM, BbIMOMHEHWE NPUKUAKN 3HAYEHUS CTe-
NneHun, cpaBHEHWE CTEMNEHEN.

MpeobpasoBaHne YNCINOBLIX N OYKBEHHbIX

BbIpaXXeHUI, coaepallmnx cTeneHu, NnpumMeHsas

ceBoncTtBa. PelueHne nokasatenbHbIX YpaBHEHUIN.

O3sHakomrieHve ¢ NPYMEHEHNEM KOPHEN 1 CTENEHEeN Npu BblYMce-
HUWM CpeaHnX, OeNeHnn oTpeska B «30510TOM CeYveHuny. PelleHne
NpUKnagHbIX 3a4a4 Ha CNOXHbIE NPOLEHTHI.

lNMpeobpasoBaHue anrebpau-
YECKMX BblpaXKeHUi

BbinonHeHne npeobpa3oBaHuii BbipaXXeHui, NpuMeHeHne hopMyn,
CBSA3aHHbLIX CO CBOWCTBaMU CTeneHen n norapnmMos.
OnpegeneHune obnactu JOMYCTUMbIX 3HAYEHUI NIorapuMmnyYecKoro
BblpaxkeHUs. PelleHne norapuMmnyeckux ypaBHeHUin

OCHOBbI TPUTOHOMETPUU

OCHOBHbIe MOHATUA

M3yyeHne pagnaHHOro MeTofa U3MEpPEHUs YrioB BpaLLEHUs U UX
CBSI31 C rpagycHol Mepoii. M3obpaxeHre yrnoB BpalleHus Ha OkK-
PY>KHOCTU, COOTHECEHME BENMYMHbI Yria C ero pacrnonoXeHNEM.
dopmynupoBaHue onpeaeneHuii TPUroHOMeTPUYECKUX GOYHKLNIA
ONs1 YrNoB MOBOPOTA M OCTPbIX YrNOB MPSAMOYrOfbHOro TPEeYronbHU-
Ka 1 00bACHEHMNE NX B3aMMOCBSA3N

OcHOBHbIe
TpUroHomeTpu4eckme
ToXOecTBa

[MpMeHeHMe OCHOBHbIX TPUIOHOMETPUYECKMX TOXAECTB ANs Bbl-
YUCIEHUSA 3HAYEHU TPUTOHOMETPUYECKMX PYHKLNI MO OAHOMN 13
HUX




MpeobpasoBaHnsa NpocTen-
Lnx

TPUroHOMETPUYECKMX Bblpa-
KEeHUN

M3y4eHne oCHOBHbIX (hOpMyn TPUrOHOMETPUN: POPMYSbI CroXe-
HWUH, yOBOEHMS, Npeobpa3oBaHns CyMMbl TPUTOHOMETPUYECKNX
PYHKLUNIA B NPOU3BEAEHME U NPOU3BELEHUSA B CYMMY U
NpVYMEHeHME NPV BbIYMCIIEHUN 3HAYEHUS TPUFOHOMETPUYECKOTO
BbIPaXXEHUSA N YyNpOLLEHUS ero.

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

MpocTenwne
TPUroHOMEeTpUYECKMEe ypaBHe-
HUSA ”

HepaBeHCTBa

PelueHne no chopmynamM u TpPUroHOMETPUYECKOMY Kpyry NpocTen-
LUNX TPUTOHOMETPUYECKMX YPaBHEHWIA.

YMeHve oTMe4YaTb Ha Kpyre peLleHusi MpoCcTeiMX TPUroHOMeTpu-
YECKMX HepaBEeHCTB

ApPKCVHYC, apKKOCUHYC, apk-
TaHreHc yncna

O3HakoMrieHne ¢ NoHATMEM OBpaTHbIX TPUTOHOMETPUYECKNX (PYHK-
LI,

M3yyeHve onpefeneHunin apkCMHyca, apkKOCUMHYCa, apKTaHreHca
yucna, hopMynnpoBaHme nx, n3obpaxeHne Ha eaNHNYHON OKPYX-
HOCTU, NMPUMEHEHWE NPU PELLEHNN YPaBHEHUN

OYHKLN, X CBOVCTBA N TPADKIKA

DyHKunK. MNoHATHe o Henpe-
PbIBHOCTM OYHKLUN

O3HaKkoMIeHne C NOHATMEM MEePEMEHHOW, NpUMepamMmn 3aBUCMMOCTEN
MeXay nepemMmeHHbIMU.

O3HakomneHune ¢ noHATMeM rpaduka, onpeaeneHne NprHaanexXHoCTu
ToukK rpacdhmky dyHkumn. OnpegenexHve no oopmyne npocTenen 3a-
B/CUMOCTM, Buaa ee rpaduka. BoipaxxeHne no oopmyne ogHoM nepe-
MEHHON Yepes apyrue.

O3HakomneHune c onpegeneHnem oyHkLmm, hopmynmpoBaHue ero. Ha-
XxoxgeHue obnacTtu onpegeneHns n obnactu s3HadeHun OyHKUUM

CaoricTBa pyHKkumn. Npadou-
yeckasl HTepnpeTaums.
[MpuMepbl PyHKLMOHANbHbIX
3aBMCMMOCTEN B pearibHbIX
npoveccax u ABNeHUsIX

OsHakomrieHve ¢ npyMepamMm yHKLMOHAarbHbIX 3aBUCMMOCTEN B
peanbHbIX NPoLeccax U3 CMEXHbIX ANCLUMNIIUH.

OsHakomrieHve ¢ fokasaTenbHbIMU PaCCYXAEHUSMU HEKOTOPbIX
CBOWCTB NIMHENHOM 1 KBaApaTUYHOW OYHKLMI, NPOBEeAEeHne uccne-
O0BaHWS NIMHENHOW, KYCOYHO-NIMHENHOW, OPOBHO-NMHENHON 1
KBaZpaTUYHOM OYHKLWIA, MOCTPOeHMe ux rpadukos. NocTpoeHue n
yTeHue rpaukos (PyHKLMI. ViccnegoBaHne yHKLUNN.
CocrtaBneHuve BMAOB MYHKUMIA NO AaHHOMY YCIOBUIO, PeLLeHne 3a-
Aay Ha 3KCTPEMYM.

BbinonHeHne npeobpasoBaHnii rpadmka yHKLMK

O6paTHble dyHKUMM

M3yyeHne noHATMA obpaTHOM yHKLMK, onpedeneHne Buaa v no-
CTpoeHue rpacdmka obpaTHOM OyHKLMKN, HAXOXAEHNE ee 0bnacTu
onpegerneHns n obnactu 3HayeHun. NpumeHeHne CBONCTB OYHK-
LA Npu UccrefoBaHUy ypaBHEHNA N peLLeHnn 3afay Ha aKCcTpe-
MyM.

O3HakomIieHne C NOHATMEM CNOXHOW DYHKLMK

CteneHHble,

nokasaTenbHble,
norapugmMmyeckme n TpUroHo-
MeTpu4eckme MyHKLNN.
ObpaTHble
TpUroHomeTpuyeckme yHk-
Luun

BbluncneHne 3HavyeHnn OYHKLNUA MO 3HAYEHUIO apryMeHTa.
OnpegeneHne nonoXxeHns ToYkU Ha rpaduke no ee KoopamHatam u
HaobopoT.

Vcnonb3oBaHve CBONCTB PYHKUMI ANSA CPaBHEHUSA 3HAYEHUI CTe-
neHen n norapndmos.

[MocTpoeHune rpamkoB CTENEHHbIX U FTOrapuMUIEcKnX PyHKLMNA.
O3HakoMIieHNe € NOHATUEM HEMNPEPbIBHOW NEPUOANYECKON (PyHK-
unn, opMynmnpoBaHMe CBOMCTB CUHYCA U KOCUHYCA, NOCTPOEHNe
nx rpadomkoB.

O3HakomIieHne € NOHATUEM Pa3pbIiBHOM NEPUOSNYECKON DYHKLIMK,
hopMynMpoBaHue CBOMCTB TaHreHca N KOTaHreHca, NOCTPOEHUe nX
rpacunKoB.

[MpMeHeHne CBONCTB (PYHKLUMI ANS CPaBHEHNS 3HAYEHUI TPUro-
HOMETPUYECKNX (DYHKLUWI, PELLEHNS TPUTOHOMETPUYECKUX YpaBHe-
HURA.

MocTpoeHue rpacmkoB 06paTHbLIX TPUTOHOMETPUYECKUX GOYHKLNIA 1

onpefeneHune no rpadukam Ux CBOMCTB.




HAYANIA MATEMATUYECKOIO AHATTN3A

lMpounsBogHas 1 ee npumMe-
HeHune

O3HakomreHne ¢ NOHATMEM NPOU3BOLAHOMN.

M3yueHune n hopmynmpoBaHme ee MexXaHM4YeCcKoro nu reomeTpuye-
CKOrO CMbICIa, U3y4yeHne anropuTtmMa BblYMCIEHUS NPON3BOAHON Ha
npu-mMepe BbIYMCIEHNSA MTHOBEHHOW CKOPOCTU U YII0BOrO Koadhdu-
LMeHTa kacaTernbHOW.

CocTaBneHve ypaBHeHUs kacaTenbHOM B obLiem Buae.

YcBoeHue npasun guddepeHLmMpoBaHnst, Tabnumubl MPOU3BOaHbIX
anemMeHTapHbIX PYHKLMI, NpUMeHeHne ans anddepeHLnpoBaHng
PYHKLUNIA, COCTABNEHNST YpaBHEHNS] KacaTelbHOWN.

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

lMpoBeaeHne ¢ NOMOLLILIO MPON3BOAHONM UCCrefoBaHus pyHKLMN,
3afiaHHoON hopmyron.

YcTaHOBNeHne cBs3M CBOMCTB PYHKLMM 1 MPOM3BOAHON MO UX rpa-
dvkam.

MepBooGpasHas 1 nHTerpan

O3HakomrieHve ¢ NOHATUEM MHTerpana n nepsoobpasHoN.
M3yyeHne npaBuna BblYMCNeHns nepBoobpasHon n Teopemsbl Hbto-
ToHa— JlenbHuLa.

PelweHve 3agay Ha cBA3b NepBOOBPa3HON 1 ee NPON3BOLHON, Bbl-
yucrneHne NepBoobpasHoON Anst AaHHOW OYHKLMN.

PelleHne 3agay Ha npMMeHeHne uHTerpana Ans Bbl4ucneHns du-
3MYECKUX BENMYMH U NroLlaaen

YPABHEHWA N HEPABEHCTBA

YpaBHeHMS 1 CUCTEMbI ypaB-
HeHun. HepaBeHcTBa 1 cuc-
TEeMbl HEPABEHCTB C ABYMS
nepemMeHHbIMM

O3HakomrieHve ¢ NPOCTENLLIMMU CBEAEHMAMM O KOPHAX anrebpau-
YeCKMX YpaBHEHWU, NOHATUAMMW UCCNEAO0BAHNS YPaBHEHWUI N CUC-
TEM YpaBHEHUMN.

M3yyeHne Teopun paBHOCUIBHOCTM YPaBHEHN U €€ NPUMEHEHNS.
[MoBTOpeHWe 3anncuy peLleHns CTaH4apTHbIX YypaBHEHWI, MPUEMOB
npeobpasoBaHnsa ypaBHEHWIN N5t CBEAEHMS K CTaH4apTHOMY ypaB-
HEHWIO.

PelueHve paumoHanbHbIX ypaBHEHUIN 1 CUCTEM C MPUMEHEHNEM
BCEX NPMEMOB (Pa3fnoXeHNs Ha MHOXUTENN, BBEAEHUS HOBbIX He-
N3BECTHbIX, MOACTAHOBKM, rpadm4eckoro metoaa).

Vicnonb3oBaHme CBONCTB U rpaukoB PYHKLUUI A5 peLleHns
ypaBHeHui. NoBTOpEHME OCHOBHbIX MPUEMOB PELLEHUS CUCTEM.
PelueHne cuctem ypaBHeHWI C NPUMEHEHNEM Pa3NNYHbIX CMOCO-
ooB.

O3HakomIrieHne ¢ 06LWKMMY BOMPOCaMU peLlEeHNst HEPABEHCTB U UC-
nonb3oBaHWe CBOMCTB U rpacnkoB OYHKLUIA Npy peLleHnn Hepa-
BEHCTB.

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

MpumMeHeHne maTeMaTUYECKNX METOLOB ANsi PELLEHUs coaepXka-
TenbHbIX 3aJa4y U3 pasnuyHblX obnacTen Hayku U NpakTuku. NHTep-
npeTMpoBaHMne pe3ynbTaToB C Y4ETOM pearbHbIX OrpaHUYeHni

BEPOATH

OCTb N CTATUCTUKA. PABOTA C JAHHbIMU

OnemeHTbl TeopUM
BEpPOATHOCTEN

M3yueHune knaccuyeckoro onpegeneHnss BeposTHOCTU, CBONCTB Be-
POATHOCTU, TEOPEMbI O CYMME BEPOSATHOCTEMN.

PaccmoTpeHne npumepoB BbIYUCIIEHNS] BEPOATHOCTEN. PelueHne
3a[ay Ha BbIYMCIIEHNE BEPOATHOCTEN COObITUN

MpencraBneHne gaHHbIX
(Tabnuubl, AMarpamMmmel,
rpacvikm)

OsHakomneHue ¢ npegcrtaBneHnemM 4YMCrioBbiX AaHHbIX U UX Xapak-
TEePUCTUKaMW.

PeweHune NpakTn4eCcKknx 3agay Ha o6pa60T|<y YNCNOBbIX AAHHbIX,
BblYUCITIEHNE UX XaPaKTEPUCTUK

FEOMETPUA




MpsAMble 1 NNOCKOCTM B NPO-
CTpaHcTBe

dopmynupoBka 1 NpMBeAeHNe AoKa3aTeNnbCTB NPU3HAKOB B3aMMHO-
ro pacrnonoxeHusi NPAMbIX 1 NAocKkocTen. Pacno3HaBaHue Ha vep-
TeXax 1 MoAensax pasnuyHbIX CryvYaeB B3aMMHOI0O PacronoXeHus
NPSIMbIX U MAOCKOCTEN, apryMeHTMPOBaHNE CBOUX CY>KAEHUN.
dopmynupoBaHue onpeaeneHui, NPU3HaKoB 1 CBOWCTB naparn-
nenbHbIX U NEPNeHAMKYNSAPHbIX NNOCKOCTEN, ABYIPaHHbIX U JIMHE -
HbIX YrrOB.

BbInonHeHWe NOCTPOEHUS YIIIOB MeXay NpsiMbIMU, NPSIMOK U M0C-
KOCTbIO, MEXAY NIIOCKOCTSMU MO OMMCaHUI0 1 pacrno3HaBaHue Mx Ha
MoAensix.

MpuMeHeHMe NPU3HAKOB U CBOMCTB PaCMONIOXKEHUS NPSAMbIX 1
NIOCKOCTEW NPW peLleHnn 3agay.

M30BpaxeHune Ha pyCyHKax n KOHCTPYMpOBaHWE Ha MoAeNsAx nep-
NEeHONKYNSPOB M HAKMOHHBIX K MIOCKOCTU, NPSIMbIX, NapanienbHbIX
NIOCKOCTEW, YrIOB MeXay NPSMON U NNOCKOCTbIO 1 060CHOBaHMe
NOCTPOEHMSI.

PelueHne 3agay Ha BblUUCIIEHME TEOMETPUYECKUX BENUYMH. Onu-
CblBaHWE pacCTOsAAHMS OT TOYKM A0 NIOCKOCTU, OT NPSIMOM [0 MA0C-
KOCTM, MeXAy NIOCKOCTAMU, MEXAY CKpeLLMBaLWUMUCS NPAMbIMU,
MexXay Npon3BOSbHLIMU hrUrypamm B NpOCTpaHCTBE.
dopmynupoBaHue 1 JokasbiBaHWE OCHOBHLIX TEOPEM O PacCTOSIHU-
AX (TEOpeM CyLLLeCTBOBaHUS, CBOWCTBA).

M3obpaxeHune Ha yepTexax U MOAensix paccTtoaHnst 1 06oCcHOBa-
HMe cBoWX cyxaeHuin. Onpeaenenne 1 BblYMCIEHNE PacCTOSHNN B
npocTtpaHcTBe. [puMmeHeHne opmyn 1 Teopem NAaHUMETPUKN Ans
peLleHuns 3agau.

O3HakoMIieHVEe ¢ NOHATUEM MapanenbHOro NPOeKTMPOBaHUA 1 ero
csovictBamu. PopMynMpoBaHue TeopeMbl O NAoLaan OpToroHanb-
HOW NPOEKLMM MHOFOYrofbHYMKa.

MpumeHeHne Teopun Anst 060CHOBaHWSA NOCTPOEHWI U BblYUCTIE-
HUN.

AprymMeHTUpoBaHME CBOMX CYXOEHMWIN O B3aMMHOM PacronoXeHUn
NMPOCTPAHCTBEHHbIX huryp

MHororpaHHuMKM

OnucaHne n xapakTepucTnka pasnmyHbIX BUAOB MHOrOrPaHHUKOB,
nepeYvncrieHne nx aNeMeHTOB U CBOWCTB.

M3o06paxeHne MHOrorpaHHWKOB 1 BbINOSIHEHNE NOCTPOEHNS Ha
N306paKEHNAX N MOAENAX MHOTOrPaHHNKOB.

BbluncneHve NMHENHbIX 3NEMEHTOB M YIINOB B MPOCTPAHCTBEHHbIX
KOHUrypauusix, apryMeHTUpoBaHNe CBOUX CYXXAEHWI.
XapakTepucTuka n nsobpaxeHne ceveHusl, pasBepTkM MHOrorpaH-
HWKOB, BblYMCINEHMe nroLwanen NoBepxXHOCTEN.

lMocTpoeHme npocTenwnx ceveHni kyba, npuamel, nupaMmmapl.
NpumeHeHne hakToB U CBEAEHWUIA U3 NNAHUMETPUN.
OsHakomrieHve ¢ Bugamv CMMMeTpUI B NpOCTpaHcTBe, hopmynu-
poBaHve onpefeneHnii U CBOMCTB. XapakTepucTmka CUMMETPUN
Ten BpalleHns 1 MHOTOrpaHHMKOB.

[MpMeHeHne CBONCTB CUMMETPUKN NPU peLleHnn 3aaau.
Vcnonb3oBaHune npuobpeTeHHbIX 3HaHU ANs UccrnefoBaHus u Mo-
OenvpoBaHUsA HECMOXHbIX 3a4ay.

M306paxeHne OCHOBHbIX MHOFOrPaHHUKOB W BbIMOSTHEHVE PUCYHKOB
Mo ycrnosusM 3agay




Tena n noBepxHocTu Bpalle- | O3HakOMMeHWe ¢ Bugamu Ten BpalleHusi, GopMynupoBaHme nx
HUA onpefeneHni n CBOUCTB.

dopmynupoBaHve TeOpeM O CEYEHWUM Liapa NOCKOCTbIO U MAOCKO-
CTW, KacaTenbHOM K caepe.

Xapaktepuctuika u nsobpakeHvie Ten BpaLleHnsi, X pasBepTKy,
ceyeHus.

PelueHne 3agay Ha NOCTPOEHNE CeYEHUI, BbIMUCTIEHWNE 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
YCIOBUIO 3aa4n

NamepeHuns B O3HakomIieHre ¢ NOHATUSIMM Nnowaaun n obbema, akcmomamm u
reomeTpumn CBOMCTBaMMU.

PelueHne 3agay Ha BbluMcneHMe nnowaaen nnockmux uryp ¢ npu-
MEHEHNEM COOTBETCTBYIOLLMX (POPMYI 1 (hakTOB M3 NIIAHUMETPUN.
M3yyeHne Teopem O BblMUCTIEHNM OOBEMOB MPOCTPAHCTBEHHbIX
Ten, pelweHne 3agad Ha npuMeHeHne hopmyn BeluUcreHns obbe-
MOB.

M3yyeHne dpopmMyn Ansa BblMUCIEHUSA NNOLWAAEN NOBEPXHOCTEN
MHOFOrpaHHUKOB 1 TeN BpaLLeHUs.

PelueHve 3agay Ha BbluMCneHMe nnoLwager NoBepxHOCTH Npo-
CTPaHCTBEHHbIX TeN

KoopauHatbl u O3HakomIrieHne ¢ NoOHATMEM BeKTopa. V3yuyeHne gekapToBon cuc-
BEKTOPbI TeMbl KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHNE MO 3a4aHHbIM KO-
opan-HaTaM TOYeK M NIOCKOCTEN, HAaXOXAEHNE KOOPAMHAT TOYEK.
HaxoxaeHne ypaBHEHUI OKPYXXHOCTU, cdoepbl, MAOCKOCTU. Bblunc-
NIEHNE PaCCTOSAHUI MeXay ToYKaMu.

VI3yyeHne CBOWMCTB BEKTOPHbIX BENUYMH, NPABUI Pa3OXEHUS BEK-
TOPOB B TPEXMEPHOM NPOCTPaAHCTBE, NPaBuUil HAXOXAEHNST KOOPaU-
HaT BeKkTopa B NPOCTPaHCTBE, NpaBun AeWCTBUIA C BEKTOPaMu, 3a-
OaHHBIMW KOOpAMHATaMMU.

MpumeHeHne Teopun Npu peLLleHnn 3agay Ha JeiCcTBUS C BEKTopa-
M.

M3yyeHune ckansipHOro Nnpon3BeneHnsi BEKTOPOB, BEKTOPHOMO ypaB-
HeHMs NPAMON M NNockocTu. NpuMeHeHne Teopum Npu peLLeHnmn
3a4ay Ha OelCcTBUSI C BEKTOpaMMU, KOOPOUHATHBIA MeTod, NpUMeHe-
HMe BEKTOPOB 41151 BbIYUCIEHMS

BEMMWYYH YIIOB U PACCTOSIHUNA.

7. ONMUCAHUE YYEBHO-METOAUYECKOIO U MATEPUAJIBHO-
TEXHUWYECKOIO OGECMNEYEHUSA OBPA3OBATENIbHON OEATENIBHOCTHU

1.1. MaTtepnanbHO-TeXHU4YecKkoe obecnevyeHme

Peanusauus nporpammbl ancunnnuHbl «Matematmka» TpebyeT Hanuums yyeot-
HOro kabvHeTa ¢ 4OCTynom B VIHTEpHET.

lMomeleHune KabuHeTa yooBreTBopseT TpeboBaHNAM CaHuTapHo-
anuaemuornorndecknx npasun n HopmatueoB (CaHlMnH 2.4.2 Ne 178-02) n ocHaweHo
TMNOBbIM 000OpPYAOBaHMEM, yKa3aHHbIM B HACTOSLLMX TpeboBaHWSIX, B TOM 4uCne cne-
unanuanpoBaHHon ydebHon mebenbio u cpeactsamu obydeHusi, 4OCTATOYHbIMU ANS
BbINOSIHEHUSA TpeboBaHMM K YPOBHIO MOArOTOBKN 0By4YatoLLmXcs.

B kabuHeTe umeetcs 6biTb MynbTMMEQUNHOE 06OpyAOBaHMe, NOCPEACTBOM KO-
TOPOro yyacTHuKM obpasoBaTeribHOro npouecca MOryT npocMmaTpuBaTb BU3YyalbHYHO
nHpopmauuio No matemaTuke, co3gaBaTb NpeseHTauuun, BugeoMmartepuansl, UHble Oo-
KYMEHTBbI.



1.2. UHhopmaumoHHoe obecrneyeHue odyyeHus

Mepe4yeHb y4ebHbIX n3naHMun, UHTepHeT-pecypcoB, AONOSTHUTESNIbLHON
nutepartypbl

B 6ubnuoTteydHbin poHa BXOAAT y4yeOHuKK, ydebHO-meToanveckne KOMMIEKTbI
(YMK), obecneunBatowne ocsoeHme yvyebHon gucumnnuHbl «MatemaTuka», pekoMeH-
AOBaHHble MW OONYyLlEHHblE ANA UCMONb30BaHWS B NpodeccrMoHanbHbiX obpasoBa-
TenbHbIX OpraHM3aunsax, peanuaylowmx obpasoBaTenbHy0 nNporpammMmy cpegHero obuue-
ro obpasoanusa B npegenax ocsoeHnsa OIMNMOI CIO Ha 6a3e ocHoBHOro obuwero obpa-
30BaHus.

BrnbnuoTteyvHbln poHa MOXET ObITb LOMNOSTHEH JHUMKIONEAUAMM, CpaBOYHMKa-
MM, HAy4YHOW N HAY4YHO-NONYNAPHON NIUTEPaTypPoOr U APYrMMn Nocobnsamum..

B npouecce ocBoeHus nporpammbl yd4ebHOM AncuMnnuHbl «MatemaTtuka» CTy-
AEHTbl UMEKOT BO3MOXHOCTb AOCTYMNa K 3NEKTPOHHbIM y4ebHbIM MaTepuanam no mare-
MaTuKe, UmMerLmnmMcsa B cBOBGOAHOM AocTyne B ceTu VHTEepHET (9NEKTPOHHbIM KHUram,
npakTukymam, Tectam, matepuanam EIN9 v gp.).

PekomeHayemas nutepartypa:

[na obyyarowmxcs
1. Mopgkosuy A. . Anrebpa n Hadyana matematudeckoro aHanusa. 10-11 knaccobl:
B 2 4. 4. 1. YuyebHuk onsa yyawmxcsa oblieobpasoBaTtenbHbiX yuypexaeHui (6asoBbin
ypoBeHb) / A.l'. Mopgkosund. — M. : MHemo3unHa, 2015. — 239 c.
2. Mopgakosuy A. I'. Anrebpa n Hadana matemaTudeckoro aHanuaa. 10-11 knacchl :
B 2 4. Y. 2. BagadHunk ona yyawmxcsa obuieobpasoBaTenbHbIX yupexaeHun (baso-
BbIi ypoBeHb) / A.l'. MopgkoBud. — M. : MHemo3uHa, 2015. — 271c.
3. Mopgkosny A. . Anrebpa 1M Havana maTemaTmdeckoro aHanmsa. 11 knacc:
y4yebHnk ans obweobpasoBaTenbHbiX opraHmsauun (6a3oBbii U YriyOnéHHbIN
ypoBHM): B 2 4. Y. 1. Y4yebHuK ansa yvyawmxcs obueobpasoBaTenbHbIX OpraHmM3aumm
(6aszoBbit 1 yrnybnénHoin yposuu) / A.l'. Mopakosuy, 1.B. CemeHoB. — M. : MHe-
Mo3uHa, 2017. — 264 c.
4. Mopgkosud A. I'. Anrebpa n Hayana matemaTuyeckoro aHanusa. 11 knacc:
y4yebHnk ans obweobpasoBaTenbHbiX opraHm3auun (6asoBbii U yriyOnéHHbIN
ypoBHM): B 2 4. Y. 2: 3agayHuk (6a3oBbi 1 yrnybnéHHein yposHu) / A. I'. Mopako-
Buy, . B. CemeHoB. — M. : MHemo3uHa, 2017. — 343 c.

[ns npenogaBsatenen

1. Mep3ngk A.lI. MatemaTtuka: anrebpa 1 Hayana matemMmaTU4ecKoro aHanmsa. Yr-
ny6nénHbin yposeHb: 10 knacc: yuebHoe nocobue / A.l'. Mepansk [u gp.]. — 2-e
nag., ctepeotun. — M : BeHnTaHa-Ipad, 2019. — 480 c.

2. MypasuH I K. MaTtemaTtuka: anrebpa 1 Hayana mateMaTtMyeckoro aHanumsa, reo-
mMeTpusi. Anrebpa u Havyana maTemaTu4eckoro aHanmsa. basosbii ypoBeHb. 11
knacc: y4ebHuk / I'.K. MypaswuH, O.B. MypaBuHa. — 8-e u3g., ctepeotun. — M. :
Hpoda, 2020. — 188 c.

3. TkayeBa M.B. Anrebpa n Hayana matemaTnyeckoro aHanusa. Tematuyeckue
TecTbl. 11 knacc : 6a3osbin ypoBeHb / M.B. TkayeBa. — M. : [pocBeLleHne,
2012. — 96 c.

MHdopMaLmoHHbIe 3NeKTPOHHO-06pa3oBaTeNibHbIE PeCypChbl
(MHTepHeT-pecypchl)


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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