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NOACHUTEJIbHAA 3ATUCKA

Mporpamma obLieoOpa3oBaTensHon ydebHoM ancumnnmHa «Martematuka: anrebpa u Ha-
Yyana MaTemMaTuM4ecKoro aHanuaa; reomeTpus» (oanee — «MaTtemaTtukar) npeaHasHadeHa ans
n3ydyeHus martematukm B [BIOY Pecnybnukn Mapuin 3n  «ACT», peanuayioLuyto
obpa3soBaTenbHyl0 nporpamMmMmy cpegHero obuwero obpasoBaHuMs B npefenax OCBOEHUSs
OCHOBHOW npodeccuoHanbHom obpasoBatensHon nporpammbl CMO (OMOIM CMO) Ha 6ase
OCHOBHOrO 06LLero ob6pasoBaHus Npu NOArOTOBKE CMELManvMCcTOB CPeaHEro 3BeHa.

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHu ®IOC cpegHero obuwero obpasoBaHus,
npeabsBAsieMblX K CTPYKTYpe, COAEPXaHU U pesynbTaTaMm OCBOEHUS y4ebHOM ancumM-NivHbl
«MaTemaTtukay», B COOTBETCTBUM C PekoMeHOaumsiMy Mo opraHu3aumy nornyyeHusi cpegHero
obuwero oOpasoBaHWs B Mpedenax OCBOEHMSI obOpasoBaTenbHbIX MporpaMMm CpedHero
npodeccroHansHoro obpasoBaHns Ha 6aze OCHOBHOro obuiero obpasoBaHUs C y4eTOM Tpe-
6oBaHu hedepanbHbIX FOCYAApPCTBEHHLIX OOpasoBaTeflbHbIX CTaHOAPTOB UM MOnydYaemon
npodeccnm wunn crneumanbHOCTU  CpedHero MNpodheccnoHanbHOro obpasoBaHus  (MMCbMO
[denapTameHTa rocyfapCTBEHHON MNOMUTUKM B cdepe noarotoBkum paboumx kagpos m OO
MwuHoGpHaykn Poccun ot 17.03.2015 Ne 06-259).

CogepxaHue nporpammbl «MaTemaTmka» HanpaBieHO Ha AOCTMKEHNE CreayloLLMX Lenen:

'] obecneyeHne chopMMPOBAHHOCTY NpeaCcTaBNeHNIn O coumarnbHbIX, KyNbTYPHbIX U
NCTOPMYECKMX (hakTopax CTAHOBMNEHMS MaTeMaTUKK;

] obecnevyeHne cpopMMPOBAHHOCTU NTOTMYECKOro, anropuTMUYECKOro U MaTeMaTye-CKoro
MbILLIEHUS;

] obecneyeHne chopMMPOBAHHOCTN YMEHMIN NPUMEHSATb NOMYYEHHbIE 3HAHWS Npu pe-
LUEHMW pa3nNYHbIX 3a4av;

'] obecneyeHne ccoOpMMPOBAHHOCTM MNpPEACTaBfEHU O MaTemaTuke Kak 4actu obLie-
4ernoBeYeCcKoM KynbTypbl, YHUBEPCASlbHOM S3blke HaykW, MO3BOSSIOWEM ONUChIBaTb M
n3y4aTb pearsbHble NPOLECChl U SBMEHNSI.

B nporpammy BKMOYEHO coaepXaHue, HanpaBreHHoe Ha hopMupoBaHue y 0byyaroLLmMxcs
KoMMneTeHUuin, Heobxoammblx and kadyectBeHHoro ocsoeHmda OlMOIM CIMO Ha 6a3e ocHOBHOMo
o6Liero obpasoBaHus ¢ nonydeHMemM cpegHero oobulero obpasoBaHus; NporpamMmmbl NOArOTOBKM
cneunanucToB cpegHero 3seHa ( MMCC3).

Mporpamma y4yebHoOW AucumnnuHbl «MaTemaTvka» sIBNSeTCA OCHOBOW ANns paspaboTku
pabounx nporpamMm, B KOTOpbIX MpodeccroHanbHble 0obpa3oBaTefibHble OpraHusaumu,
peanusyolime obpasoBaTenbHy0 MnporpamMmmy cpegHero obuiero obpasoBaHus B npegenax
ocBoeHua OrOIM CIO Ha 6a3e ocHoBHOro obuiero obpas3oBaHUsi, YTOYHSIOT codepaHue
y4yebHOro matepuana, nocrnefoBaTenbHOCTb ero n3ydeHus, pacnpegeneHve y4yebHbix yacos,
TemaTuky pedpepatoB, BUAbl CaMOCTOSITENbHbIX paboT, yuuTbiBas crneuudurky nporpamm
NnoaroTOBKM W CNeunanncToB cpedHero 3BeHa cneumanbHocTn.35.02.16 Jkcnnyatauusa u
PEMOHT CENbCKOXO3MCTBEHHON TEXHUKM U 0B0OpyaOBaHMS

Mporpamma MOXeT UCMONb30oBaTbCA OPYrMMM nNpodeccroHanbHbiMU 0bpa3oBaTernbHbI-MM
opraHusauusiMi, peanu3ylowumu  obpasoBaTenbHyld  Mporpammy  cpegHero  obuiero
obpasoBaHuna B npegenax ocsoeHuss ocHoHon OlMOIM CIMO Ha 6a3e ocHOBHOro obuiero o6-
pasosaHus ( MMNCC3).



OBLLASA XAPAKTEPUCTUKA YYEBHOW ONCUMNNNHBI «MaTtemaTtuka:
anrebpa 1 Ha4ana MaTeMaTU4ecKoro aHanunsa; reomeTpusa»

MaTtemaTtuka 4aBnsietcs dyHaameHTanbHon oblieobpas3oBaTenbHON OUCLMIMIMHOMW  CO
CMNOXUBLLUMMCSI YCTOMYMBBIM COAEepXaHnem u obwmmn TpeboBaHUsSIMM K nogrotoeke o0O0y-
YarLLMXCS.

B I'bIMOY Pecnybnukn Mapun 3n «ACT», peanusyolias obpasoBaTenbHylo nporpammy
cpegHero obuwero obpasosaHua B npegenax ocBoeHua OOl CIO Ha 6ase OCHOBHOrO
obLlero obpasoBaHusa, N3y4yeHNe mMaTeMaTukm UMEET CBOM OCOOEHHOCTW B 3aBUCUMOCTM OT
npodunsa npodeccnoHansHoro o6pasoBaHus.

Mpun ocBoeHnn npogeccun CIMO u cneumansHoctern CIO ecTecTBEHHO-HAaY4YHOro Npoduns
npodeccroHansHoro obpasoBaHus, cneuunanbHocten CIO  rymaHuTapHoro npoduns
npodeccmoHanbHoro obpasoBaHWsi MaTemaTvka u3dydaeTcs Ha 6GasoBom ypoBHe OIOC
cpegHero obulero obpasoBaHus; nNpu ocBoeHun cneuuanbHocTen CI1O TexHu4eckoro wu
coumanbHO-9KOHOMMYECKOro npodmnen npodeccnoHanbHoro o0pasoBaHua MaTemaTuka
n3ydyaetca 6Gonee yrnybneHHo, Kak npodunbHasa y4ebHas AMCUMNIIMHA, YYMTbiBaKoLLas
cneuncuky  ocsamBaeMbix  creuuanbHocTM  35.02.16  3Okcnnyataums N PEMOHT
CEeNbCKOX03SIMCTBEHHON TEXHUKMN..

OTO BblpaXxkaeTca B cogepkaHum oby4eHusl, KONMYeCTBE YacoB, BbIAENSAEMbIX HA U3ydeHne
OTOENbHLIX TEM MNpOrpamMMmbl, rMyObMHE WX OCBOEHUsI CTyAeHTamMKn, oObeMe U XxapakTepe
NPakTUYECKNX 3aHATUN, BUAAX BHEAYAMTOPHOW CaMOCTOATENbHON paboTbl 00yYatoLLMXCS.

O6wue uenn n3yyeHns maTemMmaTku TpaguLMOHHO peannayoTcs B YeTbipex Hanpas-
NEHUsIX:

1) obLiee npeacraBneHne 06 naesax n MeTogax MaTeMaTUuKu;

2) NHTeNneKkTyanbHOe pasBuTue;

3) oBnageHve HeoBXoANMbIMU KOHKPETHBIMU 3HAHUSAMU Y YMEHUSIMM;

4) BocnutaTenbHOE BO3aeNcTBme.

Mpodmnunsaumsa uener maTemaTMyeckoro obpasoBaHus OTpaxaeTcsi Ha Bblbope mnpu-
OpuUTETOB B oOpraHu3aumMm y4ebHoW pJesrenbHocTM obyvawowmxcd. [Ons  TeXHUYeckoro,
coumarnbHO-3KOHOMMYECKOro npodurnen npodeccMoHansHoro obpasoBaHus BLIOOP Lenew
CMeLLaeTcda B nparMaTUY4ecKOM HanpasBneHuu, npegycmatpuBarolleM YCUIMEHWE U pacluu-
peHve NpuKNagHoro xapakrepa M3yYyeHns maTemaTuku, NPenMyLLECTBEHHON OpUEeHTa-uMM Ha
anropMTMMYECKUI CTUIMb NO3HABaTENbHON OEATENbHOCTU. NS ryMaHUTapHOro U eCTECTBEHHO-
Hay4yHoro npodwmnen npodeccnoHanbHOro obpas3oBaHusA Gornee XxapaKTepHbIM SIBRAsieTCs
ycuneHne oO6LLEeKyNbTYPHOM COCTaBnsawLWen y4yebHOW AMCUMNIIMHBI C OpUEHTa-uMen Ha
BM3yanbHO-06pa3HbIf 1 NOrMYeckmin CTunmn y4ebHom paboTsi.

N3yyeHne maTemaTukum Kak nNpodounbHon oblieobpasoBaTenbHOM y4ebHOW AMCUUMAUHDI,
yuuTbIBatoLLEN cneundmKy ocBaMBaeMblx CTyaeHTamu crneumansHoctn CrO, obecneunBaeTcs:

[l BbIODOPOM pa3nMYHbIX MOAXOO0B K BBEOEHWIO OCHOBHbIX MOHATUN;

[1 cpopMmpoBaHMeM cucTeMbl y4eOHbIX 3aaaHui, obecnedmnBaroLLmMx 3hPEKTUBHOE OCY-
LLeCTBMEHNE BbIOpaHHbIX LieNeBbIX YCTAaHOBOK;

[1 oborawieHnem crekTpa ctunen y4yebHOW AEeATENBHOCTU 3a CYET COrnacoBaHWs C Be-
OYWUMU  OeATEeNbHOCTHLIMU - XapakTepuctukamyn BblOpaHHOM npodeccun /[ cneum-
anbHOCTW.

MpochunbHas cocTaensoLasi oTpaxaeTcs B TpeboBaHMAX K NOAroToBKe obyyaromxcs

B 4acTu:

[1 obLien cMcTeMbl 3HaHUI: coaepaTerbHble MPMMEPbLI MCMOMNb30BaHNUA MaTeMaTUYE-CKUX
naen n MetTooB B NpodeCccMoHanbHoN AesaTenbHOCTHY;

[l yMEHMWI: pa3nuyne B ypoBHE TpebOBaHWI K CIOXHOCTN MPUMEHSIEMbIX aNrOpUTMOB;

[1 NpaKkTU4eCcKoro MCnosib3oBaHWUsA NPUOOPETEHHbIX 3HAHWMN U YMEHUN: MHOUBMAYarNb-HOro
y4yebHOro onbliTa B MOCTPOEHMM MaTeMaTUYeCKMX MoAernel, BbIMONHEHUUM  WUC-
cnenoBaTenbCKUX NPOEKTOB.

Takum o6pasom, peanu3aums copepXaHus y4ebHOW OUCLMNAUHBI OPUEHTUPYET Ha
NMPUOPUTETHYIO POfb MNPOLECCyanbHbIX XapaKTepUCTUK Yy4ebHOW paboTbl, 3aBUCALLMX OT
npodmns npodeccnoHansHOro obpasoBaHns, NOMYYEHUS OMbITa UCMOMNb30BaHUSA MaTe-MaTUKN
B cogepaTenbHbIX 1 NpodheCcCnoHanbHO 3HaUYMMbIX CUTYaUMsIX MO CPaBHEHUIO ¢ chopMarbHO-
YpoBHEBbIMU pe3ynbTaTUBHbIMU XapakTepucTtukamm o6yqu|/|;|.

CopepxaHue yyebHOM OMCUMNNMHBLI Pa3paboTaHO B COOTBETCTBUM C OCHOBHbIMU COAOEp-
>KaTelnbHbIMU NMUHNAMUA o6yqu|/|s| MaTeMaTuKe:



[l anrebpaundeckas nMHUS, BKMOYaoLWas CMCTeMaTM3aunio CBeeHU O Yncnax; n3-ydeHme
HOBbIX N 0000LLEHME paHee M3ydeHHbIX onepaunn (BoO3BeAEeHNE B CTENEHb, U3BNEYEHNE
KOpHS, norapmdmmnpoBaHne, CUHYC, KOCUHYC, TaHFEHC, KOTAHreHC U obpaTHble K HUM);
N3y4yeHNe HOBbIX BWOOB YMCMOBLIX BbIpaXEHUN K opMyn; COBep-LUEHCTBOBAHME
NPaKTUYECKNX HABLIKOB U BbIMUCIIMTENBHON KYNbTypbl, pacluMpeHune
N coBepLLeHCTBOBaHMe anrebpanyeckoro annaparta, cOopMUPOBaAHHOIO B OCHOBHOM
LLUKONE, N ero NpMMEHEHNE K peLleHnio MaTeMaTUYECKUX N MPUKNaaHbIX 3a4ay;

[l TeopeTuko-cpyHKUMOHAmNbHAs NUHWUS, BKIOYaloWasi cucTemaTusauuio U paclumpeHue
cBedeH O YHKUMAX, COBEpLUEHCTBOBaHWE rpaduyecknx yMeHWin; 3HaKkOMCTBO C
OCHOBHbIMM MOEAMU N METoJaMW MaTemMaTUYecKoro aHanmsa B oobeme, No3BONsAoLLEM
nccrnegoBatb dreMeHTapHble YHKUMM U pellaTb NpPOCTENIME TeOMeTpuYeckue,
dusnyeckne 1 gpyrue npuknagHble 3agayu;

[l NINHWUS ypaBHEHWIA N HEPABEHCTB, OCHOBAHHas Ha MOCTPOEHUM N UCCNeLOBaHMM MaTeMa-
TMYECKMX MoAenewn, nepecekarowascs ¢ anredbpanyeckon N TeopeTUKo-pyHKLNOHANbHOM
NUHUAMKW N BKIOYatollas pasBUTUE U COBEPLUEHCTBOBAHME TEXHUKU anrebpamndeckmnx
npeobpa3oBaHUn ANsl PeELleHUss ypaBHEHWUIN, HepaBEeHCTB U CUCTEM; hOpMUpOBaHME
CMOCOBGHOCTN CTPOUTbL M MCCneaoBaTb MpoOCTeliMe MmaTemMaTudeckue MOoAenu npu
peLUueHnn NprKnagHbIX 3agad, 3a4ad N3 CMEeXHbIX U cneumanbHbIX AUCUUNIIVH;

[l reoMmeTpuyeckasi NMHMSA, BKMNoYalollas HarnsgHble NpeacTaBfieHNs O MPOCTPaHCTBEH-
HbIX ourypax n nsydeHme nx CBOMCTB, (POPMUPOBAHMNE U Pa3BUTME NPOCTPAHCTBEHHO-TO
BOOOpakeHusi, pa3BuTne CNOoCOO0B reOMeTPUYECKNX N3MEPEHUI, KOOPANHATHOTO
N BEKTOPHOro MEeTOA0B ANS peLleHUst MaTeMaTUYeckmX 1 NpuknagHblx 3agay;

[l cToxacTuyeckas NiMHUS1, OCHOBaHHAas Ha pPa3BUTUN KOMOMHATOPHbLIX YMEHWUI, NpeacTaB-
NEHUI 0 BEPOATHOCTHO-CTAaTUCTUYECKNX 3aKOHOMEPHOCTSAX OKpY)KatoLLero Mvpa.

Pasgenbl (Tembl), BKMOYEHHbIE B cogepaHne y4ebHOM aNCUMNMHLI, ABRSIOTCA OBLLM-MU
ana Bcex npocunen npodeccmoHansHoro obpasoBaHUs M MNpu Bcex obObemax y4yeGHoro
BPEMEHN HEe3aBUCUMO OT TOro, ABnseTca nu yvyebHasa aucumnnmHa «MartemaTtuka» Gasoson
UM NpoduUIIbHON.

B npuvmepHbIX TeMaTuyeckmx nnaHax nporpaMmmbl y4ebHbIn MaTepran npeacraBneH
B (bopMe 4epeayroLlerocs pasBepTbiBaHUA OCHOBHbIX CoAepXKaTeslbHbIX IMHMK  (anre-
Opanyeckon, TEOPETUKO-PYHKLMOHANBHOW, YPaBHEHUA W HEpPaBEHCTB, rEOMETPUYECKON,
CTOXacCTMYEeCKON), YTO NO3BONSET MOKO MCMOMb30BaTh MX PaCMONOXEHWEe U B3aMMOCBSA3b,
COCTaBNATb pabouni KaneHaapHbIM MnaH, Mo-pasHoMmy 4epedys yyebHble Tembl (rnaBbl
yyebHuka), yuntbiBas Nnpodunb npodeccmoHansHoro obpasoBaHus, cneundurky ocsavBaemom
cneunansHoctu Cl1O, rmybuHy nsyyeHus matepuana, ypoBeHb NMOArOTOBKM OBy4aroLMXCs Mo
npeamery.

MNpegnaraemble B MPUMEPHbIX TEMaTUYECKMX MaHax pasHble 06bembl y4ebHOro BpemeHu
Ha U3y4yeHMe OLHOW M TOWN Xe TeMbl PEKOMEHOYyeTCs MCMoNb30BaTb AMs BbINOMHEHUS pas-
NNYHBIX Y4ebHbIX 3agaHui. Tem cambiM pasnuums B TpeboBaHMAX K pesynbTatam obyvyeHus
NPOSIBATCA B YPOBHE HABLIKOB MO PELUEHNIO 3a[3a4 M OMbITE CAMOCTOATENbHON paboThl.

N3yueHne obueobpasoBaTencHon yuyebHon AucumnnuHbel «MatemaTuka» 3aBepluaeTcs
noaBefeHneM UTOroB B (OpMe SK3aMeHa B pamKax MPOMEXYTOYHOW aTtTectauum
obyyaroLmxcs
B npouecce ocBoeHust ocHoHowm ONMOI CIMO ¢ nonydeHnem cpefHero obuero oopasoBaHus
(Mriccs).

B pasgene nporpammbl  «CogepxaHue y4ebHOM AUCUUMNAMHBLIY KYPCUBOM  BblOENEH
MaTepuan, KOTOpbIA MpU M3ydeHMM MaTeMaTukM kak 0a3oBOKr, Tak U NPodunbHON y4yeGHoMn
ONCUUNANHBI, KOHTPOMO HE NOANEXMT.

MECTO YYEBHOW ANCLMNNNHBI B YYMEBHOM MNAHE

YuebHaa agucumnnuHa «MaTemaTtuka: anrebpa M Havana MaTemaTM4eckoro aHanusa;
reomeTpus» sBnseTca yyebHblM npegMeTom obsa3atenbHoW npegMeTHow obnactn «Marte-
mMatuka n nHpopmatunka» ProC cpeagHero obuiero obpasoBaHus.

B npodeccrnoHanbHbix 06pasoBaTenbHbIX OpraHM3auusax, peanusylowmx obpasoBaTenb-
HYl0 nporpamMmMy cpegHero obuiero obpasoBaHus B npegenax ocsoeHmst OMNOIMN CrO Ha Gase
OCHOBHOro obuiero obpasoBaHus, ydebHas gucuunnuHa «MatemaTtumka» nsyyaetcs
B obLieobpaszoBaTenbHoM uukne ydebHoro nnaHa ONMOIT ClrNO Ha 6a3e ocHOBHOro obuiero
obpasoBaHua ¢ nonydyeHnem cpegHero obuwero obpasosanms ( MNMNCC3).

B yuye6Hom nnaHe MIMCC3 yyebHasa gucumnnuHa «MaTemaTuka» BXOOUT B COCTaB OOLMX
o6LeobpasoBaTenbHbIX YY4EOHbBIX ANCUUNINH, OPMUPYEMBIX U3 06s3aTENbHbIX NPEAMETHBLIX
obnacten ®roC cpegHero ob6wero ob6pasoBaHus, Ang cneumanbHoctn 35.02.16
okennyaTtaumsa n pEMOHT CENbCKOXO3ANCTBEHHOW TEXHUKM U 060pYA0BaHNS.



PE3YNIbTATblI OCBOEHW/A YYEBEHOW ANCLMMNNNHDI

OcBoeHMne coaepaHus y4ebHon aucumnnuHel «MatemaTtuka» obecrneumBaeT OOCTMKE-HUE
CTyAeHTaMu crieyroLmnx pesysibmamoe:

O

JIUYHOCMHBIX.

—— chOpPMMPOBAHHOCTL NPEACTABIEHNA O MaTEMATUKE KaK YHMBEPCAIbHOM A3blke
HayKu, CPeACTBE MOAENMPOBAHNS SIBIIEHUI N MPOLIECCOB, MAEAX U MeTodax Ma-
TEMaTUKK;

—= MOHMMaHMEe 3Ha4YNMMOCTMN MaTeEMaTUKM AN Hay4YHO-TEXHMYECKOrO nporpecca,
chopMnpPOBaHHOCTL OTHOLLEHUS K MaTeMaTUKE Kak K YacTu 00LLeYenoBeYeckon
KyNbTYypbl Yepes 3HaKOMCTBO C UCTOPUEN Pa3BUTUSA MaTEMaTUKN, SBOJSTHOLMEN
MaTemMaTUYeCcKnx naen;

—— pa3BUTUE NTOrMYECKOrO MbILLIEHMS, MPOCTPAHCTBEHHOIO BOOOPaXKEeHUS, anropuT-
MMWUYECKOWN KyNbTYpbl, KPUTUHYHOCTU MbILLSIEHNSI HA YPOBHE, HEO6X0AMMOM Anst
OyayLwien npodeccmoHanbHon AesaTeNbHOCTH, 4118 NPOLAOINKEHNS 06pa3oBaHNs 1
camoobpasoBaHus;

—— OBNnageHne MaTemMaTU4ECKUMIN 3HAHUSIMUN U YMEHUSIMU, HEOOXOAMMBIMM B MO-
BCEAHEBHOW XWU3HW, OJ151 OCBOEHUSA CMEXHbIX €CTECTBEHHO-HAYYHbIX OUCLUMIVH U
ANCUMNNMH Npod)eCcCMOoHanbHOro Lukna, ans nonyyvyeHnsa obpasosaHusa B obnacrsx,
He Tpebyownx yrryoneHHOn MmaTeMaT4eckon NOAroTOBKY;

—= rOTOBHOCTb M CMOCOBHOCTL K 00pa3oBaHuto, B TOM YMCle cCaMooOpa3oBaHuio, Ha
NPOTSKEHNN BCEWN XKN3HW; CO3HATENTbHOE OTHOLLEHME K HENPEPLIBHOMY 00-pa3oBaHmio
KaK YCIOBUIO YCNELLUHON NpodeCccnoHanbHOM 1 00LLECTBEHHON AEATENBHOCTY;

—= FOTOBHOCTb 1 CNOCOBHOCTb K CAMOCTOSITENbHON TBOPYECKON N OTBETCTBEHHON
[esATenbHOCTH;

—= rOTOBHOCTb K KONMeKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKaMu B obpa-
30BaTenbHOMN, 06LLECTBEHHO NONE3HOM, y4ebHO-1ccneaoBaTenbCKOM, MPOEKTHON U
APYrnx Buaax gesaTenbHOCTy;

—— OTHOLUEHME K NPOdeCCUOHArIbHON AEATENBHOCTU Kak BO3MOXHOCTM y4acTusl B peLue-
HUW NNYHBIX, OOLLECTBEHHBIX, FOCYAAPCTBEHHbIX, 00LLEHaLMOHaNbHbIX Npobnem;

mMemanpeoMemHbIXx.

—— YMEHME CaMOCTOATENBHO ONpeaensiTb Lenv AeaTeNbHOCTU U COCTaBMATb MaHbl
AEeATENbHOCTU; CAMOCTOATENTbHO OCYLLECTBMSATb, KOHTPONMPOBAaTb M KOPPEKTUPOBATL
AeATenbHOCTb; UCMOMb30BaTh BCE BO3MOXHbIE PECYPChl ANA AOCTUXKEHUS
NoCTaBIEHHbIX LIENEN U peanv3auun NnaHoB AesTeNbHOCTU; BbIONUpaThb yCrneLlHble
cTpaTermm B pasfnuyHbiX CUTyaumsx;

—— yMeHM1e NPOAYKTUBHO 06LLAaTLCS 1 B3aMMOAENCTBOBaTL B MPOLIECCE COBMECTHOW
OEATENbHOCTU, YYUTbIBaTb NO3ULUN APYrMX YHACTHUKOB AEATENbHOCTU, 3PEKTUBHO
paspelatb KOHQMANKTbI;

—— BNnageHne HaBblkaMy No3HaBaTeNbHON, y4ebHO-McCcneaoBaTENbCKON N MPOEKTHOMN
AEeATenbHOCTU, HaBbIkaMy paspeLleHns npodnem; cnocoOHOCTb U TOTOBHOCTb K
CaMOCTOATENTbHOMY MOMCKY METOA0B PeELLEeHUs NpakTU4YeCKNX 3agay, NpUMMEHEHMNIO
Pa3fiMyHbIX METOA40B NO3HaHMUS;

—— rOTOBHOCTb M CMOCOBHOCTb K CAMOCTOSITENTbHON MHCOPMaLMOHHO-NO3HABaTENBHOMN
OEeATENbHOCTU, BKIIHOYAs YMEHNE OPUEHTUPOBATLCA B PA3NINYHBIX MCTOYHUKAX
MHdOpMaLMK, KPUTUYECKM OLLEHMBATbL M MHTEPNPETUPOBATL MHOPMaLuto, No-
nyyaemyto U3 pasnmyHbIX NCTOYHUKOB;

—— BrafeHune s3blKOBbIMW CPeaCTBaMMU: YMEHUE ACHO, NOMMYHO M TOYHO M3naratb CBOKO
TOYKY 3pEHUs, NCNONb30BaTb adeKBaTHbIE A3bIKOBblE CPEACTBA;

—— BrafeHune HaBblkamMmu No3HaBaTeNbHOWN pedrekcnn Kak 0CO3HaHUSA CoBepLUaeMbIX
AENCTBUIN N MbICIIUTENBbHbIX NPOLECCOB, MX Pe3yNbTaTOB U OCHOBAHWUI, FpaHuL, CBOEro
3HaHWSA U HE3HAHWS, HOBbIX MO3HAaBaTENbHbIX 3a4a4 U CPEACTB OS89 UX JOCTUXKEHUS;

—— LleNeyCcTPEMIIEHHOCTb B MOMCKaX M MPUHATUN peLLEHUI, COODPa3nTENbHOCTb U
WHTYULUWS, Pa3BUTOCTb NPOCTPaHCTBEHHbIX NPEeACTaBNEHNIA; CMOCOBHOCTL BOC-
NPUHUMATb KPacoTy Y FAPMOHUIO MUPa;



[l npeOMemHbIX:

—— chOPMMPOBAHHOCTb NPEACTaBNeHN 0 MaTeMaTUKe Kak YacTu MUPOBOWN KynbTypbl U
MecTe MaTeMaTUKN B COBPEMEHHOW LIMBMNIM3aLmMK, cnocobax onncaHus SBneHnm
peanbHOro Mvpa Ha MmaTemMaTU4YeCckoM S3bIKe;

—— chOPMMPOBAHHOCTb NPEACTaBNEHNA O MaTeEMaTUYECKNX NMOHATUSX KaK BaKHENLLNX
MaTeMaTU4YecKMx Mogensx, NO3BONSALWMUX ONUCLIBATb U N3yYaTb pasHble NPOLEecChl U
ABMEHNSI; MOHNMMaHNE BO3MOXHOCTM aKkCMOMATUYECKOro MOCTPOEHNS MaTeMaTUyYeCcKnX
Teopuu;

—- BMageHvne meTogamu gokasaTenbCTB U anropuTMOB peLLEHUs, YMEHUE X NpuMe-
HATb, MPOBOANTbL AOKa3aTenNbHbIE PACCyXAeHWs B XO4€E peLleHns 3afay;

—— BnageHvne ctaHgapTHbIMU NpUeMaMu peLleHUs pauuoHarnbHbIX Y MppaunoHarnbHbIX,
nokasaTterbHbIX, CTENEHHbIX, TPUFOHOMETPUYECKNX YPaBHEHWU N HEPABEHCTB, UX
CUCTEM; NCMONb30BaHME rOTOBbIX KOMMbIOTEPHbLIX MPOrpamMM, B TOM Yucne ans no-
ucka nyTu peLleHns 1 UNncTpauun peLleHns ypaBHEHUA U HEPABEHCTB;

—= cpOpPMMPOBAHHOCTb NpPeACcTaBNeHnn 06 OCHOBHbLIX MOHATUSAX MaTEMaTUYECKOro
aHanusa u ux CBoNCTBax, BnageHne ymeHMeM xapakrepusoBaTb noBeaeHne yHk-
LM, NCNONb30BaHNe NOoMyYeHHbIX 3HaHWIM ANs ONMCaHWUSA 1 aHanmMsa pearnbHbiX
3aBUCUMOCTEN;

—— BMageHne OCHOBHbIMW MNOHATUSAMU O NMOCKNX U MPOCTPAHCTBEHHbIX FEOMETPUYECKNX
dourypax, nx OCHOBHbIX CBOMCTBaX; CPOPMMPOBAHHOCTb YMEHMWS pacrno3HaBaTbh
reomeTpuyeckme hUrypbl Ha YepTexax, MOAENsX U B peanbHOM MUpe; NpUMeHeHne
N3YYEHHbIX CBONCTB reoMeTpudeckmx couryp n coopmyn ang peLueHus
reoMeTpuyeckux 3adad 1 3agad C NPaKTUYECKUM CodepKaHNeM;

—— chOPMMPOBAHHOCTb NPEACTaBNEHNI O NpoLieccax 1 SABNEHNAX, UMEHOLLNX BEPO-
ATHOCTHBIN XapaKTep, CTaTUCTUYECKNX 3aKOHOMEPHOCTSX B pearnbHOM MUpE,
OCHOBHbIX NOHATUAX 3NIEMEHTAPHON TEOPUN BEPOATHOCTEN; YMEHUN HAXO4UTb U
OLleHNBaTb BEPOSATHOCTU HACTYNNEHNs1 COObITUI B NPOCTENLLMX NPAKTUYECKNX
CUTyauUMsiX U OCHOBHbIE XapaKTEePUCTUKN CIy4YalHbIX BENTUYMH;

—— BMNajeHne HaBblkaMy UCMOMb30BaHUS rOTOBLIX KOMMbIOTEPHbLIX NMPOrpaMm npu
peLueHun 3agau.

COOEPXAHME YYEBEHOW ANCLMMNNNHDI

BBenenune

MaTtemaTvka B Hayke, TEXHWKE, 3KOHOMWKE, WH(OPMALMOHHBLIX TEXHOMOTUsIX W npak-
TU4eckomn gestensHocTu. Llenu n 3agaumn nsydeHns MaTemMaTukm Npu OCBOEHUN CeLnansHOCTU
35.02.16 Jkcnnyatauust U peMOHT CENbCKOXO3ANCTBEHHOM TEXHWUKM U 060pYA0BaHNS.

AJTTEBPA

Paszeumue noHssmus o 4ucrie

Llenble n paunoHanbHble yicna. [JencteutenbHble Yicna. [pubniuXeHHbIe 8bI4UCIEHUS.
KomninekcHsle yucna.

KopHu, cmeneHu u nozapughmesi

KopHu u cteneHu. KopHu HaTypanbHOM CTeneHn u3 yucna u ux csorictBa. CTeneHu c
paumoHanbHbIMK Noka3aTensamu, ux ceoncTea. CteneHn ¢ AeNCTBUTENbHBIMU NOKasaTe-nsiMu.
Ceolicmea cmeneHu ¢ delicmeumeribHbIM r1oKa3amersem.

Norapudm. Norapucpm yncna. OcHoBHOE norapudmMmyeckoe ToXaecTBo. [JecsaTuyHble
W HaTyparbHble norapudmel. MNpasuna gencremm ¢ norapndpmamu. lNepexoq K HOBOMY
OCHOBaHMUH0.

Mpeo6pa3oBaHue anre6panyecknx BolpaxeHun. NpeobpasoBaHve paumoHanbHbIX, Up-
pauMoHarbHbIX CTENEHHbIX, NOKa3aTeNbHbIX U NOrapuPMUYECKUX BbIPAXKEHNNA.

lMpakmuyeckue 3aHamusi

ApudmeTuyeckme OENCTBUS HaZ YMCNaMy, HaxoXaeHne NPUBNKEHHbIX 3HAYEHWUIA BENUYMH
W MorpewHocTen BblMUCHEHMIA (abCOMIOTHOM U OTHOCUTENbBHOW), CpPaBHEHWE YUC-NOBbIX
BbIpaXXEHWMA.



BbluncneHune u cpaBHeEHWE KOpHeN. BbINONHEHWEe pacyeToB C pagnkanamu.

PeweHne unppaunoHanbHbIX ypaBHeHUA. HaxoxaeHue 3HadeHuii cTeneHen ¢ paumoHarb-
HbiMK nokaszaTtenamu. CpaBHeHWe cTeneHen. [peobpa3oBaHMst BbIPaXKeHWUN, coAaepKalLmx
cTteneHun. PelleHne nokasaTenbHbIX ypaBHEHWIA.

PelweHne npuknagHbix 3agau.

HaxoxaeHue 3HadyeHun norapudma no npousBosibLHOMY OCHOBaHuIo. [lepexoad OT ofHOro
OCHOBaHusA K apyromy. BbluucneHve u cpaBHeHue norapudmos. JlorapudmnpoBaHme wu
NOTEHLMPOBAHMNE BbIPAXXEHWIA.

MpnBnKeHHbIE BbIYUCNEHNS U PELLEHNS NPUKNagHbIX 3a4au.

PeweHne norapupmmnyeckmx ypaBHeHUN.

OCHOBbI TPUTOHOMETPNU

OCHOBHbIE NOHATUSA

PagnaHHas mepa yrna. BpawaTtenbHoe asmxkeHne. CUHYC, KOCUHYC, TAHFEHC U KOTaH-FeHC
yucna.

OcHoBHblE TPpUroHomMeTpn4eckne Toxxgecrtea

dopmynbl npuBegeHus. Popmynbl cnoxeHud. Popmynbl yasoeHus @opmysibi Mofio-8UHHO20
yana.

MNpeobpa3oBaHUsA NPOCTENLLNX TPUTOHOMETPUYECKNX BbIPAXKEHWIA

MNpeobpasoBaHue CymMmmbl TPUFOHOMETPUYECKMX DYHKLMIA B MPON3BEAEHNE U NPOU3Beae-HUs
B CyMMy. BbipaxeHue mpusoHoMempu4yeckux hyHKUUl 4Yepe3 maHaeHC [10/108UHHO20
apaymeHma.

TpuroHoMeTpu4eckme ypaBHeEHUSI U HEpaBeHCTBa

lMpocTenime TPUroHOMETPUYECKME YpaBHEHUA. [Ipocmeliwue mpu2oHOMempuYecKue
HepaseHcmaa.

O6paTHble TpuroHomeTpuveckme PyHKUMU. ApKCMHYC, apKKOCUHYC, apKTaHreHC.

lpakmuyeckue 3aHsIMuUs

PagunaHHbI MeToq M3MepeHMs YrioB BpaLleHus U CBA3b C rpagycHon mepon. OCHOBHble

TPUrOHOMETpPUYECKME TOXOECTBA, OPMYIbl CITOXEHUS, YABOEHUs], Npeob-
pas3oBaHMe CYyMMbl TPUFOHOMETpUYEeCcKux (pyHKUMI B npousBedeHue, npeobpasoBaHue npo-
n3BeeHUss TPUrOHOMETPUYECKNX PyHKUMN B cymmyto [lpocTenune TPUroHOMETpUudeckue
YpaBHEHWS N HEPABEHCTBA.

O6paTHble TpUroHoMeTpu4eckne yHKUUN: apKCUHYC, apKKOCUHYC, apKTaHreHc.

OyHKUNK, NX CBOUCTBA M rpadomnku

PyHKumn. O6nacTb oNpeaeneHns u MHOXECTBO 3HaYeHui; rpacpmk QyHKUMK, NOCTpoe-Hune
rpacomKoB PYHKLMIA, 3ad4aHHbIX pasfmyHbIMK cnocobamm.

CeonctBa pyHKUUU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHW4YeHHOCTb, Mepuo-
AndHocTb. [MpomexyTkn Bo3pacTaHus U yBbiBaHWsS, Hambornbllee U HauMeHbllee 3HadYeHus,
TOYKM a3KcTpeMyma. [padudeckasa wuHTepnpetaums. [Mpymepbl (YHKUMOHAMbLHBIX 3aBUCU-
MOCTEN B peanbHbIX npoueccax U gasrneHusx. ApudmeTndeckne onepaumm Hag yHKUMSAMU.
CrnoxHasa dyHKumns (komno3unuus). MNoHssimue o HernpepbisHOCMU hyHKUUU.

O6paTtHble pyHKUuMK. Obnacms onpedeneHus u obsacme 3Ha4YeHUlU 0bpamHOoU (hyHKUUU.
pacbuk obpamHoU hyHKUUU.



CreneHHble, NokasaTenbHble, norapndmMmmyeckue

N TPUrOHOMETPUYEcKne PyHKLN.
OOGpaTHble TpUroHoMeTpuiyeckne yHKLMK

Onpeaenernst QyHKLMIA, UX CBOMCTBA U rpadunku.

Mpeobpas3oBaHusa rpadukoB. [MapannenbHbli NEPeHOC, CUMMETPUSI OTHOCUTENbHO OCel
KoopauMHaT M CUMMETPUS OTHOCUTENbHO Hayana KoopAauHaT, CUMMETPUS OTHOCUTENbLHO
NPAMON Yy = X, pacTsKeHNe N cxaTue BOOSb OCEN KoopauHar.

lpakmuyeckue 3aHsIMuUs

[MpMmepbl 3aBMCUMOCTEN MeEXAy NepeMeHHbIMU B peanbHbIX Mpoueccax M3 CMEeXHbIX
ancuunnuH. Onpegenexnve dyHkuMi. lMocTpoeHne u uteHue rpadmkoB QyHKumin. Wccne-
aoBaHue yHkuMM. CBOWCTBaA NMHENHOW, KBagpaTWUYHOMW, KYCOYHO-NIMHENHOW W ApoBHO-
NMHENHOW pyHKUMIN. HenpepbiBHbIE 1 Nepuoguydeckue dyHkumn. CBOMCTBA U rpadumkn cuHyca,
KOoCuHyca, TaHreHca W koTaHreHca. OOpaTHble dyHKUMM K ux rpadgukn. OBpaTHble
TpuroHomeTpudeckue yHkumMn. [NpeobpasoBaHusa rpadumka dyHKUMKM. [apmMoHunyeckne
konebaHus. MNpuknaaHble 3agaydn.

MokasaTenbHble, norapummuyeckne, TPUroHOMETPUYECKNE YPaBHEHUS N HepageHCmeaa.

HAYAJTA MATEMATUYECKOIO AHAJTIN3A

MocnepoBatenbHocTU. CriocoObl 3a4aHus M CBOMCTBA YMCHOBbLIX NOCNeaoBaTeNnbHOCTEN.
lMoHamue o npedene nocrnedosamenibHocmu. CywecmeoeaHue rpedesia MOHOMOHHOU
oepaHu4YeHHol nocnedogamenbHocmu. CymMMUpoBaHvMe nocrnegoBaTenbHocTen. beckoHevyHo
ybbiBaloLLaa reoMeTpuyeckas Nporpeccusi u ee cymma.

MpousBogHas. [MoHATME O NPOU3BOAHOW (PYHKUUW, €e reOMeTpUYecKUn uU OUuandeckmni
CMbICM. YpaBHeHue KacaTesflbHOW K rpaduky GyHKUuKW. [1pou3BOAHbIE CYMMbI, Pa3HOCTH,
npounsBeaeHnsi, YacTHble. [1pon3BOAHbIE OCHOBHLIX 3NE€MEHTapPHbIX YHKUMA. [MpumeHe-Hue
NPON3BOAHOM K UccnenoBaHnio yHKUUIM U NOCTpoeHuto rpadukos. [Npou3eodHble obpamHou
OYHKUUU U KOMAO3UUUU byHKUUU.

MpuMepbl MNCNOMbL30BaHUSA MPOM3BOAHOW AONA HaxOXOEHUs Haunyywero pelleHus B
npuknagHolx 3agadax. Btopasa npousBogHasi, ee reomMeTpuyecknn n usmyeckuin CmbiCh.
HaxoxaeHune ckopocTu Ans npouecca, 3agaHHoro oopmMyron u rpacdimkom.

MepBoobpa3Hasa n uHTerpan. [pyMeHeHne onpeaeneHHoro nHTerpana Ans HaxoXxaeHus
nnoLwaamn KpuBonmHenHon Tpaneumn. Popmyna HetotoHa—JlenbHuua. Mprumepbl Npu-MeHeHNs
WHTerpana B ousnke n reoMeTpun.

lpakmuyeckue 3aHsIMuUs

Uuncnoeas nocnegoBaTenbHOCTb, CNocobbl ee 3adaHusl, BbIYUCIIEHWUS] YNEHOB MOCneno-
BatenbHoCcTW. [lpegen nocnepoBatenbHOCTU. BeckoHeyHO yObiBaKLWas reomeTpuyeckas
nporpeccus.

lMponssogHasn: MeEXaHNYECKMUIA U reOMETPUYECKNIA CMbICIT MPOM3BOLHON.

YpaBHeHWe kacaTenbHol B obuwem Buge. Npasuna n dopmynbl AnddepeHumpoBaHuns,
Tabnuua npom3BOAHbIX 3NeMeEHTapHbIX YyHKUMN. WccnegoBaHue YHKUMM € NMOMOLLbIO
npov3BogHOW. HaxoxaeHne HaubonbLIero, HaMMEHbLUEro 3HAYEHUA W SKCTPEMarnbHbIX
3HaYEeHUN PYHKUUN.

WHTerpan n nepBoobpa3sHas. Teopema HbtoToHa—I/lenbHuua. MNpumeHeHne uHTerpana K
BbIYNCINEHNIO (DN3NYECKNX BENUYMH U NfOLWaaen.

YPABHEHNA N HEPABEHCTBA

YpaBHeHUs U cuctemMbl ypaBHeHUN. PaLlMoHanbHble, MppaunoHarnbHble, nokasaTenbHble U
TPUrOHOMETPUYECKNE YPABHEHNS U CUCTEMBI.

PaBHOCKINBLHOCTL YpaBHEHWI, HEPABEHCTB, CUCTEM.

OCHOBHbIE NpUEMbI MX pelleHus (PasfnoXeHne Ha MHOXWUTENW, BBEAEHWE HOBbIX HEeus-
BECTHbIX, MOACTAHOBKA, rpadonuyecknin meTosn).

HepaBeHcTBa. PauuvoHanbHble, MppalMoHarnbHble, MNOoKas3aTerbHble U Mpu2oHOMempu-
Yyeckue HepaBeHcTBa. OCHOBHbIE MPUEMbI NX peLUEeHUS.

Ucnonb3oBaHne CBOMCTB U rpacmkoB (hbyHKUMMA NpU pelleHUun ypaBHEHUW U Hepa-
BeHCTB. MeTtog uHTepBanoB. W3o0OpaxeHne Ha KOOpAMHATHOM NITOCKOCTU MHOXECTBa
peLLEHNN YPaBHEHWIA U HEPABEHCTB C ABYMS MEPEMEHHBIMU U UX CUCTEM.



lMpuknadHbie 3ada4vu
lMpuMeHeHe MaTemMaTUYECKNX METOAOB AN peLleHns coaepaTenbHblX 3afad U3 pas-
NWYHBIX OBracTer HayKn 1 NPaKTUKW.
WHTepnpeTauus pesynesTtaTa, y4eT pearnbHbIX OrpaHNYeHni.
lpakmuyeckue 3aHsIMus
KopHu ypaBHeHun. PaBHoCUnbHOCTL ypaBHeHui. [peobpasoBaHue ypaBHeHMN. OCHOBHbIE
npuembl pelleHns ypasHeHnn. PelweHre cnctem ypasHeHUn. Micnonb3oBaHne CBONCTB U
rpadnkoB OYHKUUIW O51S peLleHnst ypaBHEHUN U Hepa-
BEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUSA BEPOATHOCTEWN

OneMeHTbl KOMBMHATOPUKK

OCHOBHbIE MOHATMSA KOMOMHaATOpuKM. 3adayn Ha noacdeT yucna pasMeLleHui, nepecra-
HOBOK, co4yeTaHui. PelleHne 3agay Ha nepebop BapuaHToB. Popmyna OmHOma HbloTOHAa.
CaoricTBa OBMHOMMHanNbHbIX kKoadhduuneHToB. TpeyronbHuk MNackans.

AneMeHTbl Teopun BEPOATHOCTEN

CobbiTe, BEPOATHOCTb COOLITUS, CNOXEHME U YMHOXeHue BeposiTHocTew. [loHsamue o
He3asucumocmu cobbimud. [uckpemHasi criyqaliHas eefluduHa, 3aKOH ee pacripedesieHus.
Yucriosblie xapakmepucmuku OuckpemHol criy4alHold eenu4yuHbl. [loHsmue o0 3akoHe
6onbLuX Yucer.

OnemMeHTbl MaTeMaTU4YeCKON CTaTUCTUKN

MpenctaBneHre daHHbIX (Tabnuupl, anarpaMmebl, rpadvkn), eeHepasibHasi CO80KYI-HOCMb,
8bibopka, cpedHee apugpmemuyeckoe, meduaHa. MoHamue o 3adadax Mamema-mu4eckou
cmamucmuku.

PeweHue npakmu4yeckux 3aday C NpuUMeHeHUeM 8epOsImMHOCMHbIX Memodos.

lpakmuyeckue 3aHsIMuUs

NcTopusa pasBuTusS KOMOMHATOPUKM, TEOpUW BEpPOSTHOCTEW M CTATUCTMKA M UX PONb B
pasnnyHbIX cdepax YernoBevYEeCKon Xn3HeaesaTenbHocTu. [NpaBuna kombuHaTtopukn. Pelwe-Hue
KOMOMHaTOpPHbLIX 3agadv. PasmelleHusi, codeTaHuss W nepecTaHoBkW. BvHoOM HbloToHa M
TpeyronebHuk MNMackang. MNpuknagHsle 3agayn.

Knaccudeckoe onpegeneHne BEPOSITHOCTM, CBOWCTBA BEPOSTHOCTEW, TeopemMa O CyMmme
BeposiTHOCTEN. BblumcneHne BepositHocTen. lNpuknagHele 3agayn. lNpencrasneHme YMcno-Bbix
AaHHbix. MpuknagHele 3agayn.

rEOMETPUA

lpsiMble u rnnockocmu 8 rMpocmpaHcmee

B3aumHoe pacnonoxeHuve [BYX MpsMbIX B MpocTpaHcTBe. [lapannenbHOCTb MNpsiMOA U
nnockoctu. [MapannenbHOCTb nnockocten. [lepneHauKynapHOCTL NPAMOM U MIOCKOCTMW.
lMepneHOVKyNsap M HakMoHHadA. Yron mexgy npsMon U nnockocTbio. [ByrpaHHbIA yron. Yron
Mexay nrockocTamu. NepneHanKynapHOCTb ABYX MITOCKOCTEN.

leomeTpuyeckme npeobpasoBaHWsi MPOCTPAHCTBA: MapannenbHbIi NepeHoc, CUMMETPUS
OTHOCMUTESBHO MNOCKOCTMU.

MapannenoHoe npoekTupoBaHue. [lnowads opmozoHasnbHol npoekuyuu. 3obpaxeHne
NPOCTPaHCTBEHHbIX ouUryp.

MHororpaHHuKu

BepLuuHbl, pebpa, rpaHn MHororpaHHuka. Passepmka. MHozozpaHHbie yeribl. Bbiry-Kibie
MHoO202paHHUKU. Teopema Jlnepa.
Mpuama. MNMpsimas u HaknoHHas npyuamMa. lNpaeunbHas npuama. MNapannenenvnes. Ky6.



Mupamuaa. MpasunebHasa nupamuaa. YcedeHHasa nupamuaa. TeTpaagp.

CvmmeTpuu B kybe, B napannenenvnese, B npusMme 1 nupammae.

CeyeHns kyba, Npuambl 1 NUpaMmnapi.

lMpenctaBneHve O npaBuUnbHbIX MHOrorpaHHukax (TeTpasgpe, kybe, okTtasgpe, Aode-
Kasgpe un ukocasgpe).

Tenawu NnoBEPXHOCTU BpaLLEHNA

UnnuHap n koHyc. YceuyeHHbIn KoHyc. OcHOBaHue, BbicoTa, HokoBasi NOBEPXHOCTb, 06-
pasytoLlas, passepTtka. OceBble CeHYEHUS U CeYeHus, napannenbHble OCHOBaHWIO.
LWap n cpepa, nx cedeHns. KacatenobHasi NiiocKoCTb K cdepe.

N3mepeHus B reomeTpun

O6bem u ero namepenmne. NMHTerpanbHas popmyna oobema.

dopmynbl obbema Kyba, NPSAMOYrofibHOrO napannenenunega, npuambl, UMNMHApPA.
®opmynbl obbeMa nupamuabl U KoHyca. Popmynbl NnowagnM NOBEPXHOCTEN LMNMHOpa U
KoHyca. Popmyribl o6beMa Wwapa 1 nnowanmn caepsbl.

Mopobue Ten. OTHOLWEHMS Nfowaaen NnoBepxHocTen N 06 bemMoB NOAOGHbLIX Ten.

KoopauHatbl 1 BeKTOpbI

MpsimoyronbHas (aekapToBa) cucTemMa KoopaMHaT B NpocTpaHcTee. Popmyna paccTosi-Hus
MeXay ABYMS To4Kamu. YpaBHeEHUs cdpepbl, niockocmu u npsiMod.

Bektopbl. Moaynb BekTopa. PaBeHCTBO BekTOpoB. CroXeHwe BEKTOpPOB. YMHOXeHWe
BEKTOpa Ha umncro. PasnoxeHne BeKTopa no HanpaBneHusiM. Yron mexzay ABYMs BEK-TOpaMMu.
Mpoekuusi Bektopa Ha ocb. KoopanHaTbl BekTopa. CkansipHoe Npon3BefeHne BEKTOPOB.

Mcnonb3oBaHne koopauHaT M BEKTOPOB MPU peELUEeHUM MaTeMaTUYecKMX W NpUKnagHbIX
3ajau.

lpakmuyeckue 3aHsIMus

lMpu3HakM B3aMMHOro pPacrnonoXeHWss npAMbIX. Yron Mexay npambiMyi. B3aumHoe
pacrnonoxeHne MNpsAMbIX W nockocTen. lNMepneHauKynsap M HaknoHHas K MroCKOCTU. Yron
MexXay NPsIMOKM M MAOCKOCTbO. TeopeMbl O B3aUMHOM PacrnosiOKEHMM NMPSMON U MIIOCKOCTH.
TeopeMma o Tpex nepneHankynapax.

Mpu3Haku n ceBoNCTBa NapanfenbHbIX U NepneHAnKYNapHbIX NAockocTen. PacctosHue ot

TOYKM O NMNOCKOCTU, OT NPAMON A0 NITOCKOCTU, pacCTOSIHNE MexXay
MNOCKOCTAMM, MEXAY CKPELLMBAKOLLMMUCA NPAMbIMUA, MeXOy NPOU3BOSbHbIMU duUrypamu B
npocTpaHcTBe.

MapannensHoe NPOeKTUpOBaHWE N ero CBONCTBa. Teopema o nou,adu opmo2oHasnbHoU
rpoeKyuu MHo20yeornbHUKa. BsanmHoe pacnonoxeHue npocTpaHCTBEHHbIX uryp.

PasnuuHble BuAbl MHOrorpaHHukoB. Wx wn3obpaxeHus. CeyeHusi, pa3BepTKM MHOro-
rpaHHukoB. nowans noBepxHOCTU. Buabl cummeTpuii B npocTtpaHcTBe. CummeTpust Ten
BpaLLEeHNs U MHOrOrpaHHUKOB. BeluncneHue nnowanen n o6bLemoB.

BekTopsbl. [lencteus ¢ Bektopamu. [lekapToBa cuctema KOopauHaT B MPOCTPAHCTBE.
YpaBHEHUE OKPY>KHOCTU, cchepbl, MIOCKOCTU. PaccTosHue mexay Toukamu. [1encTeus ¢
BeKkTopamu, 3agaHHbiMU KoopauHaTamu. CkangpHoe npou3BedeHue BekTopoB. BekTopHoe
ypaBHeHVEe MpSAMON U MAOCKOCTU. Vicnonb3oBaHME BEKTOPOB NpWU AoKasaTenbCTBe Teopewm

cTepeomeTpun.

[na BHeayOMTOPHbIX 3aHATUWA CTydeHTaM Hapsgy C pelleHveM 3adad U BbINOMHEeHUs
NpakTUYecKnx 3agaHuii MOXHO MpearniokuTb TemMbl uccrnegosaTenbCckux U pedepaTUBHbLIX
paboT, B KOTOPbIX BMECTO CEPUN OTAENbHbIX MESKUX 3agay 1 ynpaxkHeHun npegraratoTcs
CIOXXETHble 3afaHus, Tpebyllime AnUMTenbHOM paboTbl B paMkax OOHOW MaTeMaTU4ecKow
cuTyauuun. 9T TeMbl MOTyT BbITb Kak MHAMBUAYanbHbIMW 3a4aHUSMN, TaK U rpynnoBbIMU ANg
COBMECTHOrO BbINOSIHEHUS UCCNeAoBaHus.



Tembl pechepamos (0oknados), uccredogameribCKUX MpoeKmos

Oooogoooogo oo

HenpepbiBHbIE OpOOMW.

MprMeHeHne CrnoXHbIX MPOLEHTOB B 3KOHOMNYECKMX pacyeTax.
MapannenbHoe NpoekTupoBaHue.

CpefHue 3Ha4YeHMsa U UX NpUMEHeHNe B CTaTUCTUKE.
BekTopHoe 3agaHne npsiMbIX U NITIOCKOCTEN B NPOCTPAHCTBE.
CnoxeHne rapMOHMYECKUX KonebaHun.

"pacbmyeckoe pelLeHne ypaBHEHNA N HEPABEHCTB.
MpaBunbHbIE N NONYNpPaBUbHbIE MHOTOrPaHHMKMK.
KoHuueckne ceveHus n nx npuMeHeHne B TEXHUKE.

lNoHaTHe anddepeHumana n ero NPUNOXKeEHUS.

CxeMbl NOBTOPHbIX UCMbITaHW BepHynnn.

MccnepoBaHune ypaBHEHU M HEPABEHCTB C NapamMeTPOM.



TEMATUYECKOE NM1AHNPOBAHNE

TexHn4ecknin, counanbHO-39KOHOMUYECKNIA NMPOodnnu NpodeCCMOHaNbLHOro
obpasoBaHu4

Mpu peanusauumn cogepxaHusi obweobpasoBaTtenbHOW ydebHor gucumnnmHel «MaTtema-
Tuka: anrebpa M Havarma maTemMaTM4ecKoro aHanu3a; reomeTpusi» B npedenax OCBOEHMs
Ornorn CMNoO Ha 6ase ocHoBHOro o6Llero obpa3oBaHWs C MONydYeHMeM cpedHero obliero
obpasosaHuga ( MMCC3) makcMmanbHas yyebHasa Harpyska oby4valoLmMxca CocTaBnseT:

(1 no cneumanbHocTn 35.02.16 Jkcnnyatauusa U PEMOHT CebCKOXO3ANCTBEHHOW TEXHUKU U

obopynoBaHma — 234 yac. N3 Hux ayautopHasa (oba3aTtensHas) Harpyska oby4daroLmxces,
BKIoYas npaktuyeckue 3aHatus, — 234 vaca;

TemaTtnyeckun nnaH

CneumnanbHocTU
AyautopHbie 3aHaTus. CogepxxaHue o6yyeHus

Bsepnenue 4
PasBuTtue noHATUS 0 Yncne 12
KopHwu, ctenenn n norapudgmel 22
MpsiMble 1 NNOCKOCTM B MPOCTPaHCTBE 20
KombuHaTopuka 16
KoopanHatbl 1 BeKTOpbI 22
OCHOBbI TPUrOHOMETPUN 21
PyHKUUN 1 rpachmkm 24
MHororpaHHVKKN 1 Kpyrible Tena 22
Havana matemaTtuyeckoro aHanusa 23
WHTerpan n ero npyumeHeHne 18
OneMeHTbl TEOPUM BEPOATHOCTEN U MaTemMaTU4EeCKon 12
CTaTUCTUKM

YpaBHEHUS N HepaBeHCTBa 18

Nmozosass ammecmayusi 8 hopme 3K3aMeHa
Utoro 234




XAPAKTEPUCTUKA OCHOBHbIX BUOOB y4ebHon
OEATENBHOCTN OBYHAIOLWMNXCAH

XapaKTepVICTVIKa OCHOBHbIX BUAOB AeATeJIbHOCTH 06yqa|ou.w|xc;|

Conepxanue obyeHus (Ha ypoBHe y4ebHbIx AenCcTBUM)

BeeaeHue O3HaKoMMneHME C porbio MaTeMaTHKN B HAyKe, TEXHUKE, 3KOHOMUKE,
NMHPOPMALMOHHBLIX TEXHOMOIUAX N NPaKTUYECKON AeATENbHOCTM.
O3HakoMneHue ¢ LensiMm 1 3agadaMmy U3yYyeHnss MaTeMaTuky npu
ocBoeHun npodeccuit CINO u cneunansHocten CMO

AINTEBPA
Pa3BuTne noHaTnA BbinonHeHne apudmMeTMyeckux 4eNCTBUN Hag Yncnamm, codeTasd
0 yucne YCTHbIE U MMCbMEHHbIE NPUEMBI.

HaxoxgeHne npubnmkeHHbIX 3Ha4YeHUN BENMMYNH U NOTPELLUHOCTEN
BblUMcneHn (abConoTHOM U OTHOCUTENBHON); CPaBHEHME YNCIOBbIX
Bblpa)KeHNN.

HaxoxgeHne owmbok B npeobpasoBaHmsix U BbIMUCTIEHUAX (OTHO-
CUTCS KO BCEM MyHKTaM NporpamMmbl)

KopHu, cteneHn, nora- O3HakoMneHne ¢ MOHSATUEM KOPHS N-I CTENeHW, CBOMCTBaMU paau-
pucdmbI KarnoB 1 NpaBuramMn CpaBHEHUS KOPHEN.

dopmynmnpoBaHue onpeaeneHns KOpHa 1 CBOMCTB KopHen. Beluncre-
HWe 1 CpaBHEHWE KOPHEW, BbINOMHEHNE NPUKUAKN 3HAYEHNS KOPHS.
MpeobpasoBaHne YNCOBbIX N BYKBEHHBIX BbIPaXXEHUN, cogepxa-
LLUMX paguKansl.

BbinonHeHuwe pacyeTtoB no hopmynam, cogepXxallimm pagvkanbl, OCy-
LecTBNsA HeobxoanMble NOACTAHOBKU 1 NPeobpa3oBaHus.
OnpepeneHne paBHOCUIBLHOCTU BbipaXKeHU ¢ pagumkanamu. Pelue-
HWe uppaumnoHanbHbIX YpaBHEHWUN.

O3HakoMneHue ¢ NOHATUEM CTeneHn C OeNCTBUTENbHBLIM Noka3aTe-
nem.

HaxoxgeHne 3HauyeHui cTeneHn, Mcnosb3ys NpyM HEOOX0AMMOCTH
WHCTPYMEHTarbHbIe CpeacTBa.

3anuncbiBaHue KOpHS N-i cTeneHun B BUAE cTeneHu ¢ ApobHbIM noka-
3aTenemM 1 Hao6opoT.

dopmynmnpoBaHne CBONCTB cTeneHen. BeluncneHne creneHem ¢ pa-
UMOHaNbHbIM NOKa3aTenem, BbINONIHEHNE NPUKUOKM 3HAYEHUSI CTe-
NeHun, CpaBHEHNE CTENEHEN.

MpeobpasoBaHme YNCIOBLIX N OYKBEHHBIX BbIPAXEHWUIA, coaepxa-
LLUMX CTeneHwn, NPUMeHss CBOMCTBA. PelleHne nokasaTenbHbIX ypaB-
HEHWN.

O3HakomneHue ¢ NpUMeHeHNeM KOpHeW 1 cTeneHemn npu Bbluucre-
HUM CpeadHuX, OeNeHMN OTpeska B «30510TOM ceveHuny». PelleHmne
NPWKNagHbIX 3a4a4 Ha CIOXHbIE NPOLEHTbI

BbinonHeHne npeobpa3oBaHuii BbIPaXXEHWUA, NPUMEHeHne opmMyr,
MNpeobpa3oBaHue anre- CBSI3aHHbIX CO CBONCTBaMU CTeNeHewn 1 norapngmos.
6panyeckux BbipaxxeHun | OnpepeneHune obrnacTy AONYCTUMbIX 3Ha4YEeHUI norapudMny4eckoro
BblpaxeHus. PelleHne norapudmMmnyeckmx ypaBHeHumn

OCHOBbI TPUTOHOMETPUU

OCHOBHbIle NOHATUA M3yyeHne pagmaHHOro MeToga u3mepeHus yrioB BpaLleHus 1
NX CBA3W C rpadycHor mepon. M3obpaxeHne yrioB BpalleHNs Ha
OKPY>XHOCTU, COOTHECEHWNE BENMWYMHbI YIIa C ero pacnonoXeHneM.




lMpoaorkeHue TabAuLibl

CopaepxaHue oby4eHus

XapakTepucTUKa OCHOBHbIX BUAOB AeATeNbHOCTU 00y4atowWwmnxcs
(Ha ypoBHe y4eOHbIX AeNCTBUN)

dopmynmpoBaHue onpeaeneHnii TPUroHOMETPUYECKNX OYHKLINA
ONS YIrIoB NOBOPOTa U OCTPbIX YIIOB NPSIMOYTOSIbHOrO TPEYrofibHN-
Ka 1 06BbsICHEHME X B3aMMOCBA3N

OCHOBHbIe TPUroOHOMe-
TPpU4yecKue ToxgectBa

[MpMeHeHne OCHOBHbIX TPUTOHOMETPUYECKNX TOXAECTB ANS BblYNC-
NeHns 3HaYeHNn TPUrOHOMETPUYECKUX DYHKLNA MO OOHOW N3 HUX

NMpeoGpa3oBaHuA npo-
CTEeNLNX TPUrOHOMEeTPU-
YeCKUX BbIpaXeHuUMn

M3yyeHne OCHOBHbIX (POpMyI TPUrOHOMETPUU: DOPMYITbI CIIOXKEHUSA,
yABOEeHUS, NpeobpasoBaHNs CYyMMbl TPUrOHOMETPUYECKUX (PYHKLMI
B NPOM3BeAeHVe N NPOU3BEAEHUS B CyMMY U MPUMEHEHWE Npu Bbl-
YUCMNEHUN 3HAYEHNS TPUTOHOMETPUYECKOIO BbIPEXEHUS 1 yNpoLLe-
HWS ero.

O3HakomneHue co CBOWCTBAMWN CUMMETPUM TOYEK HA €AUHUYHOM
OKPY>XHOCTU 1 MPUMEHEHWe UX ANng BbiBoAga opmMyrn npuseneHns

MpocTenumne TpUroHo-
MeTpu4yeckue ypaBHe-
HUSA U HepaseHcmea

PelweHue no chopmyrnam 1 TPUroHOMeTPUHECKOMY Kpyry npocTen-
LLUMX TPUrOHOMETPUYECKNX YPaBHEHUN.

MprumeHeHne obLmx METOAOB peLLEHNsT YpaBHEHWI (MPUBEOEHME K
NMHeWHOMY, KBagpaTHOMY, METO Pas3foXeHNss Ha MHOXWUTENMK, 3a-
MEHbI MEPEMEHHON) MPU PELLUEHNN TPUTOHOMETPUYECKUX YPaBHEHUN.
YMeHMe oTMeYaTb Ha Kpyre peLleHns NpoCTENLIMX TPUFOHOMETPU-
YeCKUX HepaBEHCTB

ApKcUHyC, apKKOCUHYC,
apKTaHreHc yucna

O3HakomneHne ¢ NOHSATUEM 0OpaTHbIX TPUFOHOMETPUYECKUX COYHK-
LN,

M3y4yeHune onpepeneHunini apkcuHyca, apKkocuHyca, apkTaHreHca
yncna, hopMynupoBaHne 1x, N3obpaxkeHne Ha eaUHNYHON OKPYX-
HOCTW, MPUMEHEHNE NPU PELLEHNN YPaBHEHWI

®YHKLUU, UX CBOUCTBA N TPADUKN

PyHKLUUN.
MoHATMe 0 HenpepbIBHO-
CTN PYHKLMN

O3HakomMneHne ¢ MOHSATUEM NEPEMEHHON, MPUMEpPaMmn 3aBUCUMOCTEN
Mexay nepeMeHHbIMK.

OsHakomneHue ¢ NoHATUEM rpaduka, onpegeneHue npuHaanex-
HOCTW TOYKM rpacpmky dyHKkumMn. OnpegenexHne no opmyne nNpo-
cTenlen 3aBMCUMOCTN, Buga ee rpaduka. BelpaxeHue no opmyne
OAHOWN NepeMeHHON Yepes apyrue.

OsHakomneHue ¢ onpegeneHnem yHKUMM, opMynmpoBaHue ero.
HaxoxgeHne obnactu onpegenexHms n obnacTtu aHadeHun yHKUMM

CBonctBa (PyHKLMUN.
Fpadcduyeckasn nHtep-
npeTtauus. NMpumepsbl
YHKLUMOHaNbLHbIX 3a-
BUCUMOCTEW B peanbHbIX
npoueccax U siBfeHusax

O3HakomneHue ¢ npumepamm pyHKUMOHaMNbHbBIX 3aBUCUMOCTEN B pe-
anbHbIX NpoLeccax U3 CMEeXHbIX AUCLMNINH.

O3HakomneHue ¢ gokasaTernbHbIMU PacCyXOEHUSAMU HEKOTOPbIX
CBOWCTB NNHENHON N KBaapaTUYHOW (OYHKUMIA, NpoBeAeHMe uccneano-
BaHWUsI NTMHENHOW, KYCOYHO-NIMHENHOW, OPOOHO-NMHEHON 1 KBagpa-
TUYHOM OYHKLMIA, NOCTPOEHME X rpadpmkoB. [NocTpoeHne 1 YTeHue
rpacmkoB hyHKUMIA. MiccnegoBaHne gyHKLNN.

CocTtaBneHue B1naoB yHKUMI NO JaHHOMY YCIOBWIO, pelueHne 3agay
Ha 9KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpaduka pyHKLMM

O6paTHble hyHKUUN

U3yyeHune noHsmus obpamoul ¢hyHKyuu, onpeaeneHue suaa u rno-
cmpoeHue epachuka obpamHol yHKUUU, Haxox0eHue ee obnacmu
onpederneHusi u obracmu 3HadYeHull. [puMeHeHne CBOMCTB OyHKLMIA
npu uccrnegoBaHUM ypaBHEHUIA U peLLeHUN 3afa4 Ha SKCTPEMYM.
O3HakomneHne ¢ MOHATUEM CNOXHON PYHKLMK

CteneHHbIe, NOKa3a-
TenbHble, norapudmu-
YyecKkue U TpUroHome-
Tpuyeckue yHKLUMN.
O6paTHble TPUroHome-
Tpuyeckue cyHKLUU

BbluncrneHme 3HayeHnn PyHKUUIN NO 3HAYEHUIO apryMeHTa.
OnpegeneHve NonoXXeHns TOYKM Ha rpadouke No ee koopanHatam m
HaobopoT.

Mcnonb3oBaHue CBOMCTB hyHKUMIA ANst CPaBHEHWS 3HAYeHW cTene-
Hen u norapugmMos.

MocTpoeHue rpadhnKkoB CTENEHHBIX 1 NorapudMmyeckux OyHKLNA.




MpoaorkeHue TabanLibl

CopepxaHue o6y4eHus

XapakTepucTUKa OCHOBHbIX BUAOB AeATeNbHOCTU 0byyvalowmxcs
(Ha ypoBHe y4eOHbIX AeNCTBUN)

PelweHune nokasaTtenbHbIX 1 norapummyecknx ypaBHeHUn n Hepa-
BEHCTB MO M3BECTHbIM anropuTMam.

O3HakomMneHue ¢ NOHATUEM HEMNPEPbLIBHON NEPUOANYECKON (DYHK-
uun, bopMynmpoBaHne CBONCTB CUHYCa U KOCUHYCa, MOCTPOEHNE MX
rpaduKoB.

O3HakoMneHne ¢ NOHATMEM rapMOHUYecKkux konebaHmim n npumepa-
MW rapMOHMYecKnx konebaHum ons onMcaHms NpoLeccoB B hmanke
1 apyrux obnacrax aHaHus.

O3HakoMneHue ¢ NOHSATUEM pa3pbIBHOW NEPUOANYECKON hyHKLMK,
hopMyrMpoBaHMe CBOMCTB TaHIeHca U KoTaHreHca, NoCTpoeHne nx
rpaduKoB.

MpmeHeHne CBOMCTB PYHKLUMI 4115 CPaBHEHMS 3HAYEHUIA TPUTOHOMeE-
TPUYECKMX PYHKUNIA, peLleHnst TPUrOHOMETPUYECKUX YPaBHEHWM.
lMocmpoeHue epaghukos obpamHbIX MPU2OHOMEMPUYECKUX (hYHK-
yul u onpedeneHue no epaghukam ux ceolicms.

BbinonHeHne npeobpasoBaHusi rpadnkos

HAYAITA MATEMATUYECKOIO AHAIU3A

MocnepoBaTenbHOCTU

O3HakoMneHne C NOHATMEM YUCITOBON NOCNeA0oBaTENbHOCTU, CNOCO-
6amu ee 3agaHus, BbIYUCIIEHUSIMU €€ YNEHOB.

OsHakomneHue ¢ noHsmuem ripedesia nocraedosamesibHOCMU.
O3HaKkoMneHne C BblMUCTIEHNEM CYMMbl 6E€CKOHEYHOro YMCIOBOrO
psga Ha npyMmepe BblYUCIIEHMS CYMMbl 6ECKOHEYHO yObIBatoLLEN reo-
METPMYECKON NPOrpeccum.

PelwweHune 3agay Ha npumeHeHne opmyrbl CyMMbl 6€CKOHEYHO YObI-
BaloLlen reoMeTpu4eckon nporpeccum

MpousBogHas v ee npu-
MeHeHue

O3HakomneHue ¢ NOHATUEM MPOU3BOAHOW.

M3yyeHune n popmynmpoBaHme ee MexaHN4ecKoro 1 reoMeTpuyecKo-
ro cMbicria, n3ydeHue anropmMtma BblMUCIIEHMS NPOM3BOAHON Ha Npu-
Mepe BbIYMCINEHUS MTHOBEHHOW CKOPOCTUM U YIIIOBOro KoaduumeHTa
KacaTernbHOMN.

CocTtaBneHue ypaBHeHWs kacaTernbHOM B 06LLieM BUaeE.

YcBoeHwne npasun anddepeHLmMpoBaHmns, Tabnmubl NpoM3BOAHbIX
anemMeHTapHbIX QYHKUMIA, NpUMeHeHne ansa gudpdepeHunpoBanns
YHKLNIA, COCTaBMEHNS YpaBHEHUS KacaTerbHOMN.

M3yueHne Teopem 0 CBS3M CBONCTB (DYHKLUN U NPOU3BOLHON, hop-
MYyMPOBKa UX.

MpoBeaeHve ¢ NOMOLLbIO MPON3BOAHOW UCCNeAoBaHUSA PYHKLMK, 3a-
OaHHOM hopMyIion.

YcTaHoBMEeHWE CBA3M CBONCTB (PYHKLUUKN M MPON3BOAHON MO UX rpa-
dukam.

lMpMeHeHne Npou3BOAHON AN peLleHns 3agady Ha HaxoXaeHne
HanMbonbLUEro, HAMMEHbLLErO 3HAaYEHUS U Ha HAXOXAEHUE IKCTPEMyMa

MepBoOGpa3Has
M UHTerpan

O3HakomneHue ¢ NOHATUEM MHTerpana u nepBoobpasHoW.

M3y4yeHune npasuna BblYUCIEHUSA NepBoobpasHon 1 Teopembl
HbtoToHa—JlenbHnya.

PelleHune 3agay Ha cBsA3b NepBoobpa3HON 1 ee NPON3BOAHON, BbIMUC-
neHne nepBoobpa3HoON Ans JaHHON DYHKLMU.

PelleHne 3agay Ha npyMeHeHWe nHTerpana ans Bbl4McneHns usu-
YecKMX Benu4yvH 1 nnoLlagen

YPABHEHUA U HEPABEHCTBA

YpaBHeHUA U cuctembl
ypaBHEHUN
HepaBeHcTBa u cucte-
Mbl HEPaBEHCTB C ABYMS
nepeMeHHbIMU

O3HaKkoMneHne ¢ NPOCTENLLMMM CBEAEHUSIMW O KOPHSIX anrebpanye-
CKUX YPaBHEHWUI, NOHATUSAMU NCCNEAOBAHUS YPABHEHUIA U CUCTEM
YpaBHEHW.

M3y4yeHne Teopumn paBHOCUIIBLHOCTU YpaBHEHUI N ee NpuMeHeHus. MNo-
BTOPEHWE 3anucK peLleHns CTaHdapTHbIX YpaBHEHWIA, NprueMoB npeob-
pa3oBaHUs ypaBHEHMI ONs CBeAEHUS K CTaHAAPTHOMY ypaBHEHMIO.




lMpoaorkeHue TabAuLibl

XapaKTepVICTMKa OCHOBHbIX BMAOB AeATeJIbHOCTH OGy‘-IalOLI.IMXCﬂ

Conepxanue oGyuennn (Ha ypoBHe y4eOHbIX AeNCTBUN)

PelueHne pauyoHanbHbIX, MppauMoHanbHbIX, MokasaTernbHbIX

N TPUTOHOMETPUYECKNX YPABHEHUIA U CUCTEM.

Mcnonb3oBaHue CBOMCTB U rpaddnMkoB OYHKUMIA AN peLueHns ypas-
HeHui. [oBTOpeHEe OCHOBHbIX NPUEMOB PeLLIEHUS CUCTEM.

PelueHne ypaBHeHUI C NPUMEHEHMEM BCEX NPUEMOB (pa3noXeHus

Ha MHOXWTENW, BBEAEHWS HOBbIX HEN3BECTHbIX, MOACTAHOBKN, rpadu-
Yeckoro MeToaa).

PelueHne cucteM ypaBHeHUI C NPUMEHEHUEM pPa3fnnyHbIX cnocoboB.
OsHakomneHue ¢ obLMMY BONpocamu peLLeHns HepaBeHCTB 1 UCNONb-
30BaHWe CBONCTB U rpadmkoB OYHKUNA NPU peLLleHnn HEPaBEHCTB.
PelueHne HepaBeHCTB U CUCTEM HEPABEHCTB C NPUMEHEHUEM pasnny-
HbIX cnocoboB.

MpumeHeHne MaTeMaTUYeCKNX METOAOB AN pPeLLeHUs cogepxaTerb-
HbIX 3aa4 U3 pasnu4HbIX obnacTen Haykn n npakTukn. NHTepnpe-
TMpOBaHMe pe3ynbTaToB C y4ETOM pearnbHbIX OrpaHUYeHni

3NEMEHTbI KOMBUHATOPUKU, TEOPUN BEPOATHOCTEW U CTATUCTUKMN

OCHOBHbIe NOHATUA M3yueHne npaBuna KOMOGUHATOPUKN U MPUMEHEHWNE NPU peLLeHnn
KOMOGUHATOPUKHU KOMOMHaTOPHbIX 3aadau.
PelueHve koMBMHATOPHBIX 3a4a4 MeTooM nepebopa v no npasuny
YMHOXEHMUS.

O3HakoMneHne ¢ NOHATUAMU KOMOMHATOPUKUN: pa3MeLLEeHNsIMU, CO-
YeTaHUsIMU, NepecTaHoBKaMu 1 hopMynamm Ans nx BbIMUCIIEHMS.
Ob6bsACHeHME 1 NpUMeHeHne opMyn AN BbIYUCIIEHNS pa3MeLLEHUN,
nepecTaHOBOK U COYETaHWU Npu peLleHny 3agad.

OsHakomneHne ¢ GuHoMom HbloToHa m TpeyronbHukom MNackans.
PelueHne npakTuyeckmx 3agay ¢ UCNonb3oBaHNEM NOHATUM U Npa-
BWIT KOMOMHATOPWKN

AnemeHTbI TEOPUN M3yyeHne knaccuyeckoro onpegeneHns BEPOSTHOCTU, CBOMCTB BEPO-
BEpPOATHOCTEN ATHOCTU, TEOPEMbI O CyMMe BEPOSATHOCTEN.

PaccmoTpeHne npumepoB BbIYUCIIEHNS BEPOATHOCTEN. PelleHne
3ajad Ha BblYUCIIEHNE BEPOATHOCTEN COObITUI

I'Ipe.qCTaBneHue AaHHbIX O3HakomneHue ¢ npeacrtaBrieHneM YNCNoBbIX AaHHbLIX U UX XapaKTe-

(Tabnuubl, AMarpamMmbl, pUCTUKaMMm.
rpacmkm) PelleHne npakTuyeckmx 3agad Ha 06paboTky YMCNOBbIX AAHHbIX,
BbIYMCIIEHNE UX XapaKTEPUCTUK
FTEOMETPUA
MpsAmMble n nnockocTn dopmynupoBka 1 NpUBeAEHUE A0Ka3aTeNbCTB NPU3HAKOB B3aUMHOIO
B NPOCTpPaHCTBE pacnonoXeHus NPsIMbIX U NIIOCKOCTeN. Pacno3HaBaHWe Ha YepTe-xax u

MOoZEeNAX pasNnyHbIX CriyvyaeB B3auMHOIO pacnofoXeHUst NPs-MbixX U
NMOCKOCTEN, apryMEeHTUPOBaHNE CBOMX CyxKaeHUn. DopMynupoBaHue
onpeaeneHunin, Npn3HaKoB U CBOMCTB Napannesib-HbiX n
nepneHauKynApHbIX NOCKOCTEN, ABYrPaHHbIX U JIMHEWHbIX YrMOB.

BbinonHeHne NOCTPOEHUA YIrmoB Mexay npAMbIMU, I'IpHMOVI n nno-
CKOCTbIO, MeXay MIOCKOCTSIMU MO OMUCaHWIO W pacrno3HaBaHue KX Ha
mMoaensix.

lMpumMeHeHne NPU3HaKoB U CBONCTB PaCMONOXeHUs NPAMbIX U Mo-
CKOCTEW Npu peLLeHnmn 3agau.

N30b6paxkeHre Ha pUCyHKax U KOHCTpyMpoBaHMe Ha Mogensx nep-
NEeHOUKYNAPOB N HAKMOHHbIX K MIOCKOCTU, NPSAMbIX, NapannenbHbIX
NIOCKOCTEN, YINOB MeXay NPsIMOA U MIOCKOCTLI0 U 060CHOBaHWe
NMOCTPOEHMUSI.

PelleHune 3agay Ha BblYMCIIEHWE reOMETPUYECKUX BenuyinH. Onuchl-
BaHMe pacCToAHNA OT TOYKM OO0 NNIOCKOCTHU, OT I'IpﬂMOIZ A0 NITOCKO-CTH,
MeXAy NITOCKOCTAMM, MeXOY CKpeLunBaroLUMNCA NPAMbIMA, MEXAY
NPOW3BOSbHbLIMKU (bUrypamm B NpOCTPaHCTBeE.




MpoaorkeHue TabanLibl

CopaepxaHue oby4eHus

XapakTepucTuka OCHOBHbIX BUAOB AeATeNIbHOCTU oGyyYatoLmxcs
(Ha ypoBHe y4e6HbIX AeNCcTBUN)

dopmynmnpoBaHue 1 gokasblBaHWE OCHOBHbIX TEOPEM O PacCTOSHUAX
(Teopem cyLecTBOBaHUS, CBOMCTBA).

M300paxkeHne Ha YepTexax U MOAENAX pacCTOAHUA U 06ocHOBaHWe
CBOUX CcyxaeHun. OnpeaeneHne n BblYUCNIEHMNE PacCTOSHUI B NPO-
cTpaHcTBe. [pumeHeHne chopmyn u TeopeM NIaHnMeTpun Ans pelue-
HWS 3a4aud.

O3HakoMneHne ¢ NOHATMEM napanfenbHOro NPOeKTUPOBaHNS 1 ero
concteamn. @opmynuposaHue meopembi O rnrowadu opmoeoHasb-
HOU npoeKuuu MHO20Y20/1bHUKA.

MpumeHeHne Teopun aAnst 060CHOBAHUSA NOCTPOEHMI N BbIMUCIEHUN.
AprymeHTMpOBaHMe CBOUX CYXAEHWI O B3aMMHOM PacnosioKeHUn
NPOCTPaHCTBEHHbIX PUryp

MHororpaHHuKu

OnwncaHune n xapakTepucTuka pasnunyHbiX BUAOB MHOMOrpaHHUKOB,
nepeyncrieHne Ux aNemMeHTOB U CBOUCTB.

M306pakeHre MHOrorpaHHMKOB U BbIMOSIHEHWE MOCTPOEHUS Ha U30-
OpaXkeHUsix 1 Moaensix MHOrOrpaHHMKOB.

BbluvcneHne nuHerHbIX 31eMEHTOB U YINOB B MPOCTPAHCTBEHHbIX
KOHUMrypaumsax, apryMeHTMpoBaHNe CBOUX CYXXAEHWUN.
XapakTtepucTtuka n nsobpaxeHue ceveHus, pasgepmiu MHoO20epaH-
HUKO8, BblMUCIEHME NoLagen NOBEPXHOCTEN.

MocTpoeHue npocTennx ceveHui kyba, npuamel, nupamugel. Mpu-
MeHeHue OaKToB 1 CBEAEHUN 13 NraHuMeTpun.

O3sHakomneHue ¢ BugamMmv CMMMETPUIA B NPOCTpaHCcTBe, hopMynmnpo-
BaHWe onpeaeneHnn 1 CBOWCTB. XapakTepucTuka CMMMETPUU Ten
BpaLLEeHNss U MHOrorpaHHUKOB.

lMpMeHeHne CBOMCTB CMMMETPUU NPU peLleHnn 3aaay.
Mcnonb3oBaHye NpMobpeTeHHbIX 3HaHWI ANA UCCNefoBaHNsS U Mofe-
NNPOBaHNS HECTOXHbIX 3a4ay.

N3o6paxkeHre OCHOBHbLIX MHOrOrpaHHWKOB U BbINOSIHEHUE PUCYHKOB
no ycrnosusm 3agad

Tena n noBepxHOCTU
BpalleHunsa

OsHakomneHue ¢ Bugamu Ten BpalleHus, bopmynupoBaHue nx onpe-
[EeneHnin n CBONCTB.

dopmynnpoBaHne TEOPEM O CEYEHMM LLApa NIIOCKOCTHIO 1 NMITOCKO-
CTW, KacaTenbHOM K cdpepe.

XapakTtepucTtvka 1 nsobpaxeHue Ten BpalleHus, UX pasBepTkn, ce-
YyeHus.

PelueHne 3agay Ha NOCTPOEHNE CeYEeHWUI, BbIYMCIEHWNE ASTUH, pacCcTo-
SHUI, yrnoB, nnowagen. NpoBefeHne gokasaTernbHbIX paccyXaeHumn
npuv peLleHun 3agay.

MprMeHeHne CBOMCTB CMMMETPUU NPY peLleHnmn 3agay Ha Tena Bpa-
LeHusa, KomouHauuio Tern.

M306pakeHne OCHOBHBIX KPYrIbIX TEM U BbIMNOSIHEHME PUCYHKA NO
YCINOBUIO 3a4a4K

N3mepeHus B reomeTpum

O3HakomneHue ¢ NOHATUSMM nnowaan n obbema, akcuomamu

1 cBONCTBaMW.

PelweHune 3agay Ha BbluMCieHWe NoLaaen Nnockux duryp ¢ npume-
HEHMEM COOTBETCTBYIOLMX (DOPMYIT U (DAKTOB U3 NNaHUMETPUMN.
M3y4yeHune TeopeM 0 BbIMUCINIEHMN 0O BEMOB MPOCTPAHCTBEHHLIX Ter,
pelleHne 3agay Ha NpMMeHeHne bopmy”n BbIYMCTIEHNS 0O BEMOB.
M3y4deHne cpopmyn ans Bbl4MCNEHUSA NnoLwiagen noBepxXHocTen MHO-
rorpaHHUKOB 1 Ten BpaLleHus.

O3HakomneHue ¢ MeTooM Bbl4MCNEHMS MOLLaan NOBEPXHOCTH cdepbl.
PelwweHuve 3agay Ha BbluMcreHne nnowanen noBepxXHOCTU NPOCTpaH-
CTBEHHbIX Ten

KOOpAMHaTbI U BEKTOpbI

O3sHakoMneHue ¢ NoHATMEM BekTopa. /3yyeHne gekapTtoBon cucte-
Mbl KOOpPAWHAT B NPOCTPaHCTBE, MOCTPOEHNE MO 3a4aHHbIM KOOPAU-
HaTaM TOYEK U NIIOCKOCTEN, HAaXOXAEHNE KOOPAUHAT TOYEK.




OKoHYaHMe TabAnLbl

CopaepxaHue oby4eHus

XapakTepucTuKka OCHOBHbIX BUAOB AeATeNbHOCTU 06Gy4aloLwmxcs
(Ha ypoBHe y4e6HbIX AeNCcTBUN)

HaxoxgeHne ypaBHEHMIN OKPYXHOCTU, cdoepsbl, NIIOCKOCTU. Bblunc-
NeHne pacCcTosHUA MeXay ToYKaMu.

M3yyeHne CBOMCTB BEKTOPHLIX BENIMYMH, MPaBU pasroXeHns BEK-
TOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPaBWI HAXOXAEHMSA KOOpaW-
HaT BEKTOpa B NPOCTPaHCTBE, NpaBuil 4ENCTBUIA C BEKTOpaMu, 3agaH-
HbIMW KoOpANHaTaMMm.

MprmeHeHne Teopun Npu peLeHnn 3agay Ha AeNCTBMS C BEKTOPaMW.
M3yuyeHne ckansipHOro NponsBefeHns BEKTOPOB, BEKTOPHOIO ypaB-
HEHUs1 NPSIMOW M NNOCKOCTW. NpUMeHeHe Teopumn Npu peLleHnm 3a-
[ay Ha OeNCcTBMA C BEKTOPaMW, KOOPAUHATHLIA METOA, NPUMEHEHNE
BEKTOPOB 1151 BbIYNCIEHNS] BENIMYMH YITIOB N PacCTOSTHUN.
O3sHakomMneHue ¢ gokasaTenbcTBamMmn TeopemM CTepeomMeTpmm O B3a-
WMHOM PacnofioXXeHUn NPsiMbIX U NMIIOCKOCTEN C UCNONb30BaHMEM
BEKTOPOB




YUYEBHO-METOOWNYECKOE
N MATEPUAJIBHO-TEXHUWYECKOE OBECTIIEHEHME

MNPOrPAMMbI YYEEHOW ONCUMNNINHBLI «MatemaTuka:
anrebpa n Ha4yana matemMaTU4yeckoro aHanuaa;
reoMeTpus»

MomelleHne kabuHeTa ypoBneTBopsieT TpeboBaHusiM CaHWTApHO-3NMMAEMMNO- NOMNYECKMX
npaeun n HopmaTtmeBoB (CaHluH 2.4.2 Ne 178-02) n OblTb OCHALWEHO TUMO-BbIM
obopyaoBaHneM, ykaszaHHbIM B HAcTOSALWMX TpeboBaHMsAX, B TOM YuCe crneumannan-poBaHHOM
y4yebHon mebenbio 1 cpegctBaMu 0byveHUsi, JOCTAaTOUHBbIMK AN BbINOMHEHUS TpeboBaHui K
YPOBHIO MOATOTOBKU O0YyYatOLLMXCS1.

B coctaB y4ebHO-MeTOAMYECKOrO M MaTepuarnbHO-TEXHUYECKOro obecneveHnst nporpaMmmei
yyebHoM aucumnnuHbl «MaTtematuka: anrebpa M Hayana MaTemMaTM4ecKoro aHanuaa;
reomeTpusi» BXOASAT:

[l MHOrOoYHKLMOHAarbHbIV KOMMIEKC NpenogaBaTtens;

[l HarnggHble nocobus (komnnekTbl y4ebHbIX Tabnuu, NnakaTtoB, NMOPTPETOB BbiAa-LLMXCS
yYeHbIX-MaTeMaTuKOB 1 Ap.);

[l MHPOPMaLNOHHO-KOMMYHUKATUBHbIE CPEACTBA;

[l 3KpaHHO-3BYKOBblE MNOCOOMS;

[1 KOMMMEKT TEXHNYECKOW AOKyMEeHTaLUmm1, B TOM Yucne nacrnopTa Ha cpeactea obyye-Hug,
WHCTPYKLMM MO UX UCMONb30BaHMNIO N TEXHUKE 6e30MacHOCTY;

[1 6UbNnoTeYHbIn HoHA.

B kabuHeTe  umelotca  yyebHukM,  ydyeBHO-meToauueckMe  KOMMMEKThb (YMK),
obecneuyvBarollMe OcCBOeHMe YyyebHoW aucumnnuHbl «MaTemaTuka: anrebpa v Hadvana
MaTeMaTU4YecKoro aHanu3a; reoMeTpusi», PEeKOMEHOOBaHHble WNW [AOMNyLleHHble Ans Uc-
nonb30BaHusi B MpodbeccuoHanbHbIX 0Opa3oBaTenbHbIX OpraHu3auusx, peanusylomx o6-
pa3oBaTesibHyl0 MporpaMmMmy cpegHero obuiero obpasoBaHusi B npegenax ocsoeHusi OMOI
CrI1O Ha 6a3e ocHoBHOro 0buiero o6pasoBaHus.

BrnbnnoteyHbin oHO MOXET ObiTb AONONHEH SHLMKITONEANSIMU, CPaBOYHMKAMKN, HAYYHOW,
Hay4YHO-NMONYNsIPHON W APYron NUTepaTypon No MaTemaTuKe.

B npouecce ocBoeHMs nporpammbl y4ebHon aucumnnuHbl «MatemaTuka: anrebpa u Havana
MaTemMaTM4YecKkoro aHanmsa; reoMmeTpus» obyvarLmecs OOMKHbI MOMYyYUTb BO3MOXHOCTb
OOCTyna K 3NeKTPOHHbIM y4ebHbIM MaTepvanam no MaTemaTuke, MMelLmMMcs B cBO6OAHOM
aoctyne B ceT NHTepHET (SMNEeKTPOHHbLIM KHUram, npakTukymam, Tectam, matepmanam EFQ un

Ap.).



PEKOMEHOYEMAA NIUTEPATYPA

[na oby4vatowmxcs

Anumos LI.A. u Op. MatemaTuka: anrebpa u Hadana maTemMaTU4ecKoro aHanusa, reomeTpus.
Anrebpa 1 Havyana matemaTu4eckoro aHanm3a (6a3oBbl U yrnyGneHHb ypoBHK).10—11 knac-cbl. —
M., 2014.

AmaHacsH J1. C., bymysoe B. ®., Kadomuyee C. Bb. u Op. Marematuka: anrebpa u Hadvana
mMaTteMaTuyeckoro aHanusa. leometpusa. leomeTpusa (6a3oBbii M yrnybneHHbl ypoBHuM). 10—11
knaccbel. — M., 2014.

Bawmakoe M.M. MatemaTtuka: y4ebHUK Ana CTyd. yyYpexaeHuh cpen. npod. obpasoBaHus. — M.,
2014.

Bbawmakoe M.Y. Matematuka. CO60pHVK 3agad npodunbHOWM HanpaBneHHOCTH: y4eb. nocobue ang
CTyA. yupexaeHun cpea. npod. obpasoBaHus. — M., 2014.

Bawmakos M./. MaTematuka. 3agayHuk: y4eb. nocobue onsa ctyd. yupexaeHun cpeq. npod.
obpasoBaHusa. — M., 2014.

Bbawmakos M./. MatemaTtvka. ONeKTPOHHbIN y4eb.-MeTo4. KOMMNEKC AN CTYA. YYpexXaeHun cpea.
npod. obpasoBaHus. — M., 2015.

bawmakos M./. MaTemaTtuka (6a3oBbIvi ypoBeHb). 10 knacc. — M., 2014. bawmakoe M./.

MaTtemaTuka (6a3oBbIfi ypoBeHb). 11 knacc. — M., 2014. bawmakoe M./. Anrebpa n Ha4ana

aHanusa, reomeTpus. 10 knacc. — M., 2013. bawmakos M. Y. MaTtemaTuka (6a3oBbivi ypoBeHb). 10

knacc. CbopHuk 3agad: y4eb. noco-
6ne. — M., 2008.

Gawwmakoe M. N. MatemaTuka (6a3oBbii ypoBeHb). 11 knacc. C6opHuMK 3agay: yy4eb. noco-bme. —
M., 2012.

l'yces B.A., Ipueopbes C.I., NeoneuHa C.B. Matematuka ansi npodeccuii un crneumanbHOCTEN
coumnanbHO-3KOHOMUYECKOro Npodunsa: y4eOHUK ans cTyd. yupexaeHun cpeq. npod. obpasoBa-Hus. —
M., 2014.

Konsieun KO.M., Tkauyesa M.B, ®edeposa H.E. u Op. MaTematuka: anrebpa u Havyana marte-
MaTuyeckoro aHanusa. Anrebpa u Hayana maremartuyeckoro aHanmsa (6as3oBbid U yrnybGneHHbIN
ypoBHu). 10 knacc / noa pea. A.B.)XXKmxuyeHko. — M., 2014,

Konsieun KO.M., Tkayeea M.B., ®edeposa H.E. u Op. MaTtematuka: anrebpa M Hayana marte-
mMatuyeckoro aHamusa. Anrebpa M Havyana maTtemaTuM4eckoro aHanm3a (6as0Bbli U yrny6neHHbIN
ypoBHM). 11 knacc / nog pea. A.B.XKuxuyeHko. — M., 2014.

[na npenonasatenen

depepanbHbIn 3akoH oT 29.12.2012 Ne 273-03 «O6 obpasosaHun B Poccuiickon ®enepaummy». MNMpukas
MuHuctepctBa obpasoBaHua u Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepxaeHum pegepanbHOro
rocygapcTtBeHHoro obpasoBaTenbHOro craHgapTa cpegHero (nonHoro) obuero 06-

pasoBaHUsI».

Mpuka3 MuHucTepctea obpasoBaHus n Haykn PO ot 29.12.2014 Ne 1645 «O BHECEHWUUN U3-MEHEHMN
B Npukas MuHnctepcTBa obpasoBaHust n Hayku Poccuickon Pegepauum ot 17.05.2012
Ne 413 «“O6 yTBEpXAeHMM dheaeparnbHOro rocygapcTBEHHOro obpasoBaTenbHOro cCTaHgapTa CpeaHero
(nonHoro) obLero o6paszoBaHUA™.

Mucbmo [enapTameHTa rocyaapCTBEHHON MONMUTUKU B cdrepe NOAroToBkM paboumx kagpos u A0
MuHuctepctBa 06pasoBaHnst u Haykm PP ot 17.03.2015 Ne 06-259 «PekomeHgauum no opraHusauum
nonyyeHuss cpegHero obuwero obpasoBaHus B npegenax OCBOEHMSI obpasoBaTenbHbIX MpPorpaMm
cpegHero npodeccnoHansHoro obpasoBaHus Ha 0a3e OCHOBHOro obuiero obpas3oBaHus C y4eTOM
TpeboBaHuM henepanbHbIX TOCYOAPCTBEHHbIX OOpasoBaTeNbHbIX CTaHOAPTOB W MONy4Yaemow
npodeccnm unm cneumnanbHOCTU cpefHero NpodeccnoHanbHOro obpasoBaHmsa».

bawmakoe M./. MaTemaTuka: KH. Ang npenogaeatens: Metog. nocobue. — M., 2013 bawmakos

M.U., LiizaHos LLI./. MeToan4yeckoe nocobue ans noarotosku kK EM3. — M., 2011.

NHTepHeT-pecypchl

www. fcior.edu.ru (MHpOpMaLMOHHbIE, TPEHNPOBOYHbBIE U KOHTPOSIbHbIE MaTepuarbl).
www.school-collection.edu.ru (EamHasi konnekumm umdpoBbIX 0O6pa3oBaTeNbHbIX PECYPCOB)



PaccmoTpeno Vr1Bepxkaato.

Ha 3acenanuu [IMK O/] 3am. nupektopa no YP
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IIpencenarens [IMK
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Ilepeuyennb

BonpocoB nmo gucunumiauae OY .12 «MatemaTuka»
AJs cnenuaibHocTH 35.02.16 DkemuryaTanusi 4 PEMOHT CeJIbCKOX0351iiCTBEHHOH TEXHUKHU U
000py10BaHUA

Teopernyeckue BONPOCHI:

Pons 1 MecTo MaTeMaTHKH B OCBOCHUH NMPOGECCHOHANBHON AEATEILHOCTH.
Uucna u yncnoBsle BelpaxkeHus. [IpouenTsl. [Iponopimy.

MHororpanHuky, GUIrypsl BpaleHus, MI0MAAN UX IOBEPXHOCTEH 1 00BEMBI.
[Ipenen nocnenoBarensHOcTH. CBOICTBA Mpeiena MOCae0BaTENbHOCTH.
Onpenenenue npenena Gynkaun. Teopemsl o npenenax GyHKINH.

oA~ RE

ITonsiTHE HEONPEAEICHHOCTH IIPH BRIYMCICHUH NpenenoB GyHkuuu. Packpeitue

HEONPEIETICHHOCTEN.

7. llepBblil u BTOpO 3aMeUyaTeNbHbIC TIPEIEIThI.

8. OmnpexeneHue MPOU3BOIHON (YHKIIHU.

9. IIpaBuna BeuMCICHUS NPOU3BOAHON GyHKIMH. Tabnuia npon3BOIHBIX JIEMEHTapHBIX
(G yHKITHIA.

10. Ipuznaku MOHOTOHHOCTH (PyHKIMH. OnpeieNieHre MPOMEKyTKOB MOHOTOHHOCTH (Cxema)

11. Bxcrpemymsl dyakmn. [Tpr3HaKy SKCTpeMyMOB (PYHKITHH.

12. BeImykJ0CcTh U BOTHYTOCTb Tpaduka ¢pyHkuuu. Touku nepernda

13. Cxema ucciieioBanus GyHKIIHH.

14. I'eomeTpuyeckuii CMBICT IPOU3BOIHON. Y paBHEHHE KacaTEIbHOM.

15. ®usnyecKuii CMBICIT MPOU3BOTHOM.

16. IlpumeHeHue MPOU3BOIHOM K PEILICHHUIO (PU3NUECKUX 3a/1a4.

17. Meronpl BEIYHUCICHNS HEOTIPEIEICHHOTO HHTErpaa.

18. IlpumeHeHUE OCHOBHBIX (POPMYII HHTETPUPOBAHUSL.

19. Mertonpl BEIYMCICHHUS ONPEAETICHHOIO HHTErpaa.

20. T'eomerpuyeckoe MPHUIOKEHUE ONPEIEICHHOr0 HHTETpaia U PU3HIECKOe MPUIOKEHUE
HEONPEIEICHHOr0 HHTEerpaa.

21. DreMeHTBl MAaTEMaTHYECKOH JIOTHKH. .

22. O06nacTb NpUMEHEHUS U 33/1a41 MaTeMaTHYeCKOM CTaTUCTHUKH.

23. Ilpenmer u METOABI TEOPHU BEPOSITHOCTEH.

24. DrneMeHTbl KOMOMHATOPUKH. Pellienne KoOMOMHATOPHBIX 3a7ad.

25. Cnyuaitaple coObITHS. Omepanyy HaJl COOBITUSMHU.

26. YacToTa 1 BEpOSITHOCTH COOBITHSI.

27. TeopeMbl CI0KEHUS] U B YMHOKEHUS BEPOSITHOCTEH.

28. 3apmaun MateMaTU4eCKOH CTATUCTHKH.

29. MHOXeCTBa U OIepalliy HaJl HUMH.

30. DneMeHTH MaTeMaTH4ecKoi JTOTukU. OCHOBHBIE JIOTHUECKUE OTIePAIIHH.



IIpakTH4yeckue 3aaHus:
Yacrtn 1

Tema 1: llpenen pynkuun. 3ameuyaresibHbIE MPeIeIbl.

BapuanT Ne 1
3apanue Ne 1

HaiiTu npeneas! GpyHKIHM
X+1 . 4x°
DIlim———r; 2) lim
x-9 x? —2x—3 X0 2X

—x2+x

n+n®+n+1

—n?+n-1

sin? 3x

1
. 2X \x .
4) (1+—j : 5)
I!Ho] 5 I!Ho] 5x>

Bapuant Ne 2
3aganue Ne 1

HajiTu npeaesbl QyHKIU:
2

1) [im v3x-8; 2) lim —
x—4 Xx—0 X —X
. 1-3x%2
3 lim 4x? +1;
. 1 . 2sinbx
4) lim (@ 2x)x; 5 lim =,
x—0 X—0 X

Tema 2: IIpou3BoaHas pyHKUMH.

3aganue Ne 2

1. HaiiTn mpoun3BoaHbIe (PYHKIIHIL:

x?-1
b y:x3+4 ’
2)y =In*(5x +2);
3) y=\/§+2(\/;+1);
4) y =sinx’.

2. Haiitu NMPOU3BOJAHLIC BLICIIUX MOPAAKOB:

1) y=3x+4, y'(-1)-2?

3aganue Ne 2

1. HaiiTn mpou3BoaHbIe (PYHKIMIA:

1) y =5sinx*(2-3x);

2) y=x"+2x>+3x" +x+7;
x+1

x?-2x-3"

4) y=+x"+1.

2. Haiitn MPOU3BOAHLIC BLICIIUX MOPAAKOB:

D) y = -4xf, y(-1)-2

3) y=

Tema 3: BoluncieHne HeonpeaeJIeHHOT0 M ONpeAe e HHOI0 HHTerpaJa.

3amanme Ne 3

IIpounTerpupoBarhb pyHKIUH:
3 2
X® 4+ 2X° +5x+13
1) j dx;

X
2) je xdx 3) Jl'(2+3x2)2dx

0

3aganue Ne 3

HpOHHTerﬂpOBaTB pynkuum:

DIX +3

n
2) j(x3 +4x + xz)jx

0

4
36) J.sin 2xdx
0



Yacrs 2.
Tema 1: ®opmyJibl komOuHaTOpHKH. OnpeneseHne BePOSITHOCTH COOBITHS

BapuanT Ne 1
3aganue Ne 1

1. V Jlens! 8 paznuuHbIx Kpacok. OHa
XO0YeT HanucaTh UMH ciioBa «HoBbIi
rox». CKOJIbKUMHU CIIOCOOaMU OHA
MOJKET 3TO C/IeTIaTh, €CIIH Kaxk1asi OykBa
MOJKET OBITh pacCKpalleHa OJIHUM IIBETOM
1 Bce OYKBBI IOJKHBI OBITH Pa3HOTO
uBera’?

2. B konkypce mnpuHuMaer ydactue 20
yenoBeK. CKOJIBKUMH CIIOCOOaMU MOXKHO
MPUCYAUTHh TEPBYIO, BTOPYIO U TPETHIO
npemMun?

3. Crynent 3Haer 25 BonpocoB u335. Emy
HayJavy 3ajanu Tpu Bompoca. Kakosa
BEPOATHOCTH TOTO, UTO CTYJIEHT OTBETUT
Ha Bce TpH Borpoca?

Bapuant Ne 2
3aganue Ne 1

1. CkonpkuMm  cmocobaMM  MOXKHO
MOCAJNTh IISITEPBIX JETEH Ha IIATh
CTYJIbEB?

2. U3 cocraBa koHpepeHIMu B 23
YeNIoBEKa HYXKHO U30paTh JeIeraiuro
nu3 8 YEeJIOBEK. CKOJIBKAMHA
CII0CO0AMHM ITO MOYKHO CAEIaTh?

3. B MarasuHe  BBICTaBJICHBI
MPOAAKH 10  w3penuit, cpenu
KOTOPBIX 4 H3JeIns HE
KauecTBeHHbIe. KakoBa BEpOSITHOCTH
TOTO, 4YTO  B3AThIE  CIy4ailHBIM
o0pazom 2 U3JIENHS Oynyt
HEKAYECTBEHHBIMU .

TS

Tema 2: Yuc/10BbIe XapaAKTEPUCTUKH CIYy4YailHBIX BeJIUYHH

3aganue Ne 2

IIpu  paspIrpplBaHUM  HEKOTOPOH  JIOTEpEU
Haydady  MOKymaercs  TpH Ounera.
PaccmarpuBaerca ciydaiiHass BenuuMHa X —
YUCJIO BBIOPAHHBIX OWIETOB C BBIUTPHIIIEM.
BeposiTHOCTD BBIMIpHIIA Ha KaXKIBIA OWieT
paBHa 0,2. Haiigute 3akoH pacHpezeneHus
CIIy4yailHOU BEIMYUHBI X.

3amanne Ne 3

Haiitu MatemaTnyeckoe OKUIaHUE, TUCTICPCHIO
U CpeJiHee KBaPAaTHYHOE OTKIIOHEHHUE
CHy‘IaﬁHbIX BCJIIMYHH, 3aJaHHBIX CBOMMHU
TaOJIUIIAMU PACIIPEICIICHUS:

3aganue Ne 2

CryneHt 3anmcaH B 4 6ubnuorexku. BeposiTHOCTB
TOro, YTO B KaKOHM-TO M3 OMOJHMOTEK CBOOOIHA
HeoOXOoJMMasi CTyJIEHTy KHura, paBHa 0.4
PaccmarpuBaemas cnydvaiiHas BenuunHa X —
9iCII0 OMOMMOTEK, KOTOPBIE TMOCETUT CTY/EHT B
IMOMCKax KHHTH. CocraBbTe 3aKOH
pactpenienieHust ciy4ailHON BETUYUHBI X.

3amanne Ne 3

Haiiti MaTemMaTHYeCKOe OXKHIAHUE , TUCIIEPCUIO
U CpejIHee KBaJIpaTHYHOE OTKIOHEHHE
CHy‘IaﬁHBIX BCJIMYHMH, 3aJJaHHbIX CBOMMHU
TabJIMIIAMU pacpeIe/ICHUs:

X 1 3 4 6 7

X 5 7 10 15

PX) | 01 | 01 | 03 | 04 | 01

PX) | 02 | 05 | 02 | 01




DTal0H OTBETOB.

Bapwmanr 1

Bapwnanr 2

Yacts 1
1 1) 5/51; 2)1/2; 3)1/2; 4)e”™; 5) 9/5 1) 2; 2) 0; 3) -3/4; 4) %, 5) 25/4
2.1 v 4+3x2 +8x 1) 5c08X(2-3x) -15sinx; 2) 4x°+6x*+6x+1;
; 2 _ 4
(X3 + 4)2 3) :C 2x ]; : 4) 5x
— — 5
5X + 2 2 x|
2XCOSX?
2.2 9/4 1890
3 3 2 3
1)%+%+5x+13|n|x|+c; ) x-S+C; 23012
1 3)-1/2
2) Eez(e2 -1); 3)5
Yactp 2
11 40320 120
1.2 6840 490314
1.3 0,35 0,13
2 X 0 1 2 3 X 1 2 3 4
P 0512 | 0,384 | 0,096 | 0,008 P 0,4 024 | 0,144 | 0216
3 M(x) =4,7; I(x) = 3,01; 6~1,73 M(x) = 8; I(x) = 8; 6~2,83




