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MOACHUTEJIbHAA SATMNNCKA

Mporpamma o06WeobpasoBaTesibHOM  y4ebHOW aucumnavHa  «MaTemaTuka:
asirebpa ” Ha-yana wmartemMaruyeckoro adHanusa; reometpus» (panee —
«MaTtemaTuka») npegHasHayeHa ans ulyyeHus MatemaTvki B NpodeCccnoHasIbHbIX
obpasoBarte/ibHbix  opraHmsauuax CrlO, peanum3ylowmx obpasoBaTesibHY0
nporpammy cpegHero obuiero obpasoBaHWsi B npefenax OCBOEHUS OCHOBHOM
npocheccnoHanbHoM obpasoBaTenibHOM nporpammbl CMO (OMNOM CMNO) Ha 6ase
OCHOBHOrO 06Lero o6pasoBaHnsa Npu NOATOTOBKE KBA/IMGULMPOBAHHLIX pabouunx,
CNyXalmx n cneunanncToB cpeHero 3BeHa.

Mporpamma pa3paboTaHa Ha OcHoBe TpeboBaHuii ®IrOC cpegHero oo6Lero
obpa3oBaHus, MNpeabsABAsAeMblX K CTPYKTYpe, COAepXaHuto W pesy/sbTaram
OCBOEHMSA  y4yebHOM  AucumnaunHbl «MaTemaTuka», B  COOTBETCTBUM  C
PekomeHgaunsaMun no opraHvsauumv nonyyeHus cpegHero obulero oobpasoBaHus B
npefesiax 0CBOeHWsi obpa3oBaTesibHbIX Nporpamm cpefHero npodyeccuoHasibHoro
o6bpa3oBaHMsi Ha 6a3e OCHOBHOro 06ulero o6pas3oBaHMsi C y4eTOM TpeboBaHWiA
hefepasibHbIX rocyAapCTBEHHbIX 0O6pa3oBaTesfibHbIX CTaHAApTOB W Mosyvyaemoin
npocheccun NN CneunanbHOCTU CpefHero npogeccrMoHasibHOro 0bpasoBaHus
(nucbmo [enapTameHTa rocyAapCTBeHHOM NONUTHKN B chepe NoAroToBkM paboumx
kagpos 1 AMNO MuHo6pHaykmn Poccum ot 17.03.2015 Ne 06-259).

CopepxxaHue nporpaMmbl «Martemartrka» Hanpas/ieHO Ha AOCTWXKEHMEe
cnepyrowmnx Lenei:

» o0becneyeHne chopMMPOBAHHOCTY NpeacTaBeHU O CoUNasIbHbIX,
KYyNIbTYPHbIX Y UICTOPUYECKUX (DaKTOpax CTaHOBMEHNS MaTeMaTUKMK;

» obecneyeHne CCbOpMVIpOBaHHOCTVI nornyeckoro, aJliroputMn4eckoro m
MaTemMaTn4eCKoro MbilLEeHUA;

* o0b6ecneyeHre chOPMUPOBAHHOCTY YMEHUI NPUMEHSATL NOJTyYEHHbIE
3HaHUA NPV peLLeHnn pas/iMyHbIX 3a4ay;

» obecneyeHne chopMMPOBAHHOCTN MPEACTaBfIEHNA O MaTemMaTuke Kak
yactm obuie-4enoBeyYeckon KynbTypbl, YHUBEPCA/IbHOM SA3blke HaykKw,
MO3BO/ISAOLLEM ONMUCHLIBATb N U3yYaTb peasibHble NPOLLECCHI U ABNEHMS.

B nporpammy BK/IHOYEHO COAEpXaHue, HarnpasfieHHOe Ha opMupoBaHue Yy
CTYAEHTOB KOMMETEHUWNN, HeobXOoAMMbIX A/ KavyeCTBeHHOro ocBoeHus OlMOr
CIO Ha 6a3e oCcHOBHOro ob6uiero obpasoBaHUsA C NONyYeHNEM cpefHero obLiero
06pa3oBaHus; NporpaMmbl MOATOTOBKM KBAIMIULMPOBAHHBIX pabouunx, cryxawmx;
nporpamMmbl NOAroTOBKN crieumannucToB cpeaHero 3seHa ( NrCCa3).



OBLUASA XAPAKTEPUCTVIKA YYEEHOW AVCLMMIVHBI
«Martematuka: asirebpa v Hadasia MaTemMaTM4ecKkoro aHannsa; reomeTpus»

Martematuka SIBNISIeTCA doyHOaMeHTasIbHOW ob6uleobpaszoBaTesibHOM
ANCUMNIMHON  CO  C/IOKMBLUMMCS  YCTOMYMBBLIM  COAEPXaHMEeM UK OBLUMM
TpeboBaHUAMM K NOATOTOBKE 06y4YatoLmMXCs.

B npopeccrmoHasnibHbIX  06pa3oBaTefibHbIX  OpraHu3auusx,  peasnsyroLmnx
obpasoBatesibHYl0 MporpammMmy cpefHero obuiero obpasoBaHuA B npepenax
ocBoeHust OlOIN CIMNO Ha 6a3e OCHOBHOIO 06LIEro obpas3oBaHUs, U3yYeHue
MaremaTukm UMeeT CBOM OCOOGEHHOCTM B  3aBUCMMOCTM  OT  npodhuns
npocheccnoHaIbHOro 06pa3oBaHus.

Mpn oceoeHun npocheccun CIMO wu cneunanbHocTer CIMO ecTecTBEHHO-
Hay4Horo npodouns nNpodgpeccnoHasibHOro obpasoBaHusA, Maremartuka nsy4vaeTtcs
Ha 6a3oBoM ypoBHe ®IOC cpepgHero ob6uiero ob6pasoBaHWs; NPU OCBOEHUU
npopeccuin  CMNO wn  cneuynancHoctein CIMO  TeXHUYECKOro npodounsis
npocheccnoHaIbHOro o6pasoBaHNs MatemaTuka nsyyaeTca 6osee yrny6/eHHo, Kak
npousibHaa ydyebHasa AuCUMINIIMHA, YyuTbiBawwWwas cneundnuky ocsanBaeMbiX
npodpeccunin unn cneymanbHOCTENR.

OT0 BblpaXkaeTca B cogep)kaHnm o6yqu|/|ﬂ, KO/iIn4ecTBe 4acoB, Bblae/IAEMbIX Ha
n3yyeHune oTae/IbHbIX TEM NporpaMmsbl, rny6|/|He X OCBOEHNA CTyAEHTAMMN, obbeme
N XapakTepe npakTtnyeckmnx 3aHATUNA..

O6uwme Luenu n3yyeHna mateMaTuku TpaguunoHHO peasin3yroTcs B YeTbIpex
HanpasB/ieHNAX:
1) o6wee npeacrtasneHne 06 naeax n Metogax maTemMaTuku;
2) NHTEeNNeKTya/lbHoe pa3BuTue;
3) oBnageHne HeobXoAUMbIMU KOHKPETHLIMW 3HAHUAMUN U YMEHUSMN;
4) BocnutaTtesibHoe BO34elCTBME.

Mpodounmsaymsa Lenein maremaTnyeckoro obpasoBaHusa oTpaxaeTcsi Ha Bblbope
NPMOPUTETOB B OpraHmsaumMm y4dyebHON fAesaTenbHOCTM obydvarowmxca. Ons
TEXHUYeCKoro, npodmns npodeccuoHasibHOro o6pas3oBaHMsA BbIGOP Lenen
CMelaeTcs B nparMaTtMyeckoM Hanpas/eHUK, npeaycMaTpuBalolemM yCUneHne un
paclumpeHve NpuKNagHoro xapakrepa nulyvyeHns matemartuku, npenmyLLecTBeHHOM
OopuveHTauuM Ha asIropuTMUYECKUA CTWb MNO3HaBaTENbHON AesATesbHOCTU. [A
YMaHMTapHOrO W  eCTeCTBEHHO-Hay4yHOro npodpmnen npogeccrmoHasibHOro
obpasoBaHMs 060siee  XapakTepHbIM SIBNSETCA  YyCUNeHWe  OOLEeKYNbTYpPHON
cocTaBnswLWen yyebHon AUCLMNINHBI C OpUeHTaunell Ha BU3yaslbHO-06pas3HbIin 1
NOTrNYECKUn CTUNN y4eBHOM paboTbl.

N3yuyeHne martemaTtvMkm Kak npocunbHON o6uleobpasoBaTe/ibHON Yy4vyebHOoM
ANCUMNIINHBI, YyYuTbiBaoLWeEn crneumduky ocBamBaeMbiX CTyaeHTamu npodheccuii
CNO nnn cneunansHocTn CINO, obecneunBaeTcs:

- BbI60pOM pas3/inyHbIX Noaxoa0B K BBEAEHNIO OCHOBHbIX NOHATUN;

- hopMUpOBaHMEM CUCTEMbI YYEBHbIX 3aAaHnii, o6ecneunBaroLLmx
a(hhEKTNBHOE OCYLLECTB/IEHNE BblGPAHHbIX LIE/IEBbIX YCTAHOBOK;

- oborauleHnem cnektpa cTunei yyebHON [OeATeNnbHOCTM 3a cueT
cornacoBaHvsa € BefylWwMMW  OEeATe/IbHOCTHbIMU  XapakTepucTukamu
BbIOpPaHHOM npodpeccuu / cnewnasibHOCTW.
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MpodonnibHasa cocTaBnAoLLas oTpaxaeTcsi B TpeboBaHMAX K NOArOTOBKE
obyJatoLmxcs
B yacTu:

- 06LEeli CMCTEMbI 3HAHWIA: coaepXaTe ibHble NPUMEPbI NCNO/Ib30BaHNS
MaTemMaTuyeckux naei n MetToaoB B NPOodPECCUOHA/IbHOWN AeSTENBHOCTY;

- YMEHWiA: pasfimume B ypoBHE TPEBGOBaHWi K CTOXXHOCTW NPUMEHSIEMbIX
anIropyTMOB;

- TPaKTU4eCcKoro wuncrnosib3oBaHnUA I'Ipl/IO6peTeHHbIX 3HaHU U yMeHMVII
NHANBNAYya/1IbHOIo yqe6Horo ornbiTa B NMNOCTPOEHNN MaTeEMaTUYECKNX MO,EI,EHEVI,
BbIMOJ/IHEHNN NccnegoBaTesibCKUX NMPOEKTOB.

Takum 06pasom, peanunsaumsi CoaepXaHust yuebHol ANCLUUMINHBLI OPUEHTUPYET
Ha MNPVOPUTETHYI0 POJib MPOLECCyasibHbIX XapakTepucTuk Yy4yeGHOW pPaGoThl,
3aBUCALMX OT MPoduas NpodheccroHanbHOro 06pas3oBaHns, NosyYeHuss onbiTa
MCNO/Ib30BaHNA MaTEMATVKM B coflepXaTefibHbIX Y NPOecCUOHaIbHO 3HAUYMMBbIX
CUTyaUuusix MO CpPaBHEHWIO C (POPMasibHO-YPOBHEBLIMU  PE3Yy/IbTATUBHbLIMY
XapakTepUCTUKaMu 06yUYeHMs.

CopepxaHue y4ebHoW AMCUMNINHBI pa3paboTaHo B COOTBETCTBMUN C OCHOBHbLIMU
coflepXaTefibHbIMU NIMHUAMY 06yYeHnss MaTeMaTrke



- aqirebpanyeckasl NMHUA, BKIOYaKoLWwasa cucteMmaTmsaymio CBeAeHnin o yucnax; us-
yyeHune HOBbIX M 0600LEeHNEe paHee M3yYeHHbIX onepauuii (BO3BEAEHNE B CTEMEHb,
N3B/IeYEHNE KOPHSA, norapummpoBaHme, CUHYC, KOCUHYC, TaHIeHC, KOTaHIeHC |
obpaTHble K HUM); WM3y4YeHME HOBbIX BUAOB UMUC/IOBbIX BbIPaXEHW N OPMY;
COBEpLUEHCTBOBaHNE MNPaKTUYECKUX HaBbIKOB W  BbIYUCUTENBHOW  KYNbTYpbl,
pacwmpeHve

M COBepLLEHCTBOBaHWe anrebpanyeckoro annapara, cQopMUPOBaHHOTO B
OCHOBHOV4 LLIKOJIE, U €r0 NPUMEHEHMNE K PeLLEHN0 MaTeEMaTUYECKNX U
NPUKNaHbIX 3aau;

-TEOPETUKO-(PYHKLMOHA/IbHAS /IMHUS, BK/IKOYalollas cucTeMaTu3aumio 1
pacluMpeHne CcBeAeHWIn O (YHKUMSAX, COBEpPLLUEHCTBOBAHME rpadonyeckmx
YMEHWI; 3HAKOMCTBO C OCHOBHbIMV UAEAMU M METOAAMM MaTEMaTUYECKOro
aHanusa B o6beme, No3BO/AIOWEM UCC/eA0BaTb 3/1eMeHTapHble DYHKUUN 1
pelwaTb NpPoCTelllne reomeTpuyeckne, uanyeckne u apyrue npuknagHble
3ajauu;

- JIMHMA ypaBHEHW/ W HepaBeHCTB, OCHOBaHHas Ha MNOCTPOEHUU W
nccnepoBaHmm mMaTemMaTtnyeckmx mMogenen, nepecekarwoLascs c
anrebpanyeckon U TeopeTUKO-PYHKUMOHAIbHON JIMHUSMW W BKIKOYatoLas
pasBuTME M COBEPLUEHCTBOBAHME TEXHUKN anrebpanyecknx npeobpasoBaHuil
ANS peleHns ypaBHEHWA, HepaBeHCTB W cuctem; opmMupoBaHue
CMOCOBHOCTN CTPOUTb U UCCNefoBaTb NPOCTENLLIME MaTeMaTMYECKNe MOAeNn
Npu peweHnn nNpuKnagHbiX 3agad, 3a4adqy M3 CMEXHbIX U crneynanbHbIX
ANCUUNIIVH;

- reomeTpuyeckas vHWS, BKKYawwas HarnsgHble npeactaBfieHns o
MPOCTPAHCTBEHHbIX uUrypax M Wn3yvyeHne ux CBOWNCTB, (popmMupoBaHue wu
pa3BuTMe  NPOCTPAHCTBEHHOIO  BOOOpaxeHus,  pasBuTMe  CnocoboB
reoMeTpu4ecknux N3mMepeHuii, KOOpAMHaTHOro

7 BEKTOPHOIo METOA0B A1 PeLUeHNsi MaTeEMaTUYECKMX W
NPUKNaAHbIX 3a4au;

- CTOXaCTUYeCKasi IMHMSA, OCHOBaHHAs Ha Pa3BUTUN KOMGUHATOPHbIX
YMEHWIA, NpeiICTaBNeHNIn 0 BEPOSITHOCTHO-CTATUCTUUYECKNX 3aKOHOMEPHOCTSAX
OKpYXXatoLLero mupa.

Paszgensb! (TeMbl), BKIKOYEHHbIE B COAEpPXaHNe y4eOHOM ANCLMUN/IVHBI, ABNAIOTCA
obwmMmn ansg Bcex npodounen npodheccnoHanbHOro 06pasoBaHUA U NpPU BCeX
obbemax Yy4yebHOro BpPEMEHM He3aBWCUMO OT TOro, fABnfeTca nn y4vyebHan
avcumnnnHa «MaTtemaTtuka» 6a30Boit v NPotnIbHON.

B Temartmnuyeckux naaHax nporpaMmmbl y4ebHbIii MaTepuas npeacTaB/ieH

B hopme uyepenyroLlerocs pasBepTbiBaHWs OCHOBHbIX cofepXaTesibHbIX JIMHUM
(anrebpanyeckoir, TeOpPeTUKO-PYHKUMOHAIbHOW, YypaBHEHWA W HEPABEHCTB,
reoMeTpu4eckon, CToxacTM4eckoi), 4YTO no3BO/IeT TMOKO WCMO/b30BaTh UX
pacnonioxeHne M B3aMMOCBA3b, COCTaB/IATb paboynin kasieHdapHblii nnad, no-
pasHoMy 4epenya yyebOHble Tembl (raBbl Yy4yebHuKa), yuuTbiBasA MpodPusib
npodpeccnoHasibHoro obpasoBaHus, creunduky ocsavBaemoit npodeccun CI1O
nnun cneynansHoctn CrO, rnybrHy n3ydyeHus marepuana, YpoBeHb MOLIOTOBKU
CTYAEHTOB NO NpegmerTy.



Mpegnaraemble B TeMaTMYeCKMUX MaHax pasHble 06beMbl YH4eOHOro BpeMeEHU
Ha W3y4YeHMe OJHOM N TOW e TeMbl PEeKOMEHZyeTCs WCMo/sb3oBaTb [AJ1s
BbINO/IHEHMS Pa3/INYHbIX YYEOHbIX 3afaHnil. TeM caMbiM pasnnyuns B TpeboBaHUsIX
K pe3y/nbTaTaM 00y4yeHusi NPOsIBATCA B YPOBHE HAaBLIKOB MO PELUEHMIO 3ajay U
OMnbITe CAMOCTOATE/IbHOM PaboThl.

N3yueHne obuleobpaszoBaTesibHON YyvyebHON AUCUMNANHBI  «MaTemaTuka»
3aBepluaeTcs noaBeAeHMeM UTOIOB B DOPME 3K3aMeHa B paMKkax NpoOMEeXYTOUYHOW
aTTectaymm CTyaeHToB

B npouecce ocBoeHnss ocHoBHoM OIMOIM CI1O ¢ nonyyeHnem cpeHero ooLwero
o6pasosaHusa (MMKPC, MMNCcCa).

B pasgene nporpammbl  «CogepxaHue yyebHOW AUCUMNIIMHBI»  KYPCUBOM
BblAe/IeH MaTepuasi, KOTOpPbIA NpU MU3yY4eHUn maTtemaTukn kKak 6a30BOi, Tak W
NPOMOUABHON YY4EOHON AUCLMN/IVHBI, KOHTPOJIO HE MOAEXNT.

MECTO YYEBHOW ANCLNVHBI B YYEEHOM M/TAHE

YyebHaa pgucuunivHa «MartemaTtuka: anrebpa M Havyasia MaremaTuyeckoro
aHanu3a; reoMeTpus» sBnseTcs yyebHbIM NpegMeToM 06s3aTeNbHOM NpeaMeTHON
o6nactn «Matematumka n nHpopmatuka» ®roOC cpegHero obuiero o6pasoBaHus.

B npodheccrmoHasibHbIX  06pa3oBaTtesibHbIX  OpraHu3auusx,  peasmsyoLmnx
obpasoBaTtesibHyl0 nporpamMmy cpegHero obuiero obpasoBaHus B npegesax
ocBoeHnss OlOIMN CMNO Ha 6a3e OCHOBHOINO 06Wero ob6pa3oBaHusA, yyebHas
avcumnnvHa «<MaTtemaTtuka» n3yvyaercs

B 06LWeobpasoBaresnibHOM LMKAe yuebHoro niaHa OO Cro Ha 6a3se
OCHOBHOrO 06LLero o6pasoBaHus € NoJsly4eHnem cpegHero oouiero obpasoBaHuns
(MMNKPC, MNCC3).

B yuebHbix nnaHax [MMKPC, MMNCC3 y4dyebHaa aucuunianHa «MaTtemaTuka
BXOAUT B CcOCTaB o06wux ob6weobpasoBaresibHbiX Y4eOHbIX  AUCUMMNINH,
dhopmMmumpyeMbIx U3 0b6s13aTesIbHbIX



npegMeTHbIX o6nactent ProOC cpegHero obuiero obpasoBaHus, gns npodeccuii
CNO wnu cneyunansHocTein CMNO cooTBETCTBYOLLENO NPpodnis
npogpeccnoHasibHOro o6pasoBaHus.

PE3Y/IbTATbl OCBOEHVA YYEBHOW ANCLNMVHBI

OcBoOeHVe coaepxaHnst y4ebHol amcumnivHel «MaTemaTtumka» obecneyvsaeT
[OCTUXEHUE CTyfeHTaMn cnefyrolmx pesy/sibmamos:
JIUYHOCMHbIX:
—— C(hOpMUPOBAHHOCTL NPEACTABNEHNIN O MaTeEMATMKE Kak
YH/MBEPCA/IbHOM S3bIKe Haykun, CpeAcTBe MOAENMPOBAHNA SABIEHWUIA U
NpoLLeCCOoB, Naesx N MetTogax maTemMaTuKu;

—— MOHVMMaHWe 3HAYMMOCTI MaTeMAaTVKM A1 HAYyYHO-TEXHNYECKOTO
nporpecca, c)OpPMMPOBAHHOCTb OTHOLLIEHMS K MaTEMATUKE KakK K 4acTu
o6LLieyenoBeYeckoii Ky/ibTypbl Yepe3 3HaKOMCTBO C UCTOpPUEl Pa3BUTUS
MaTeMaTuKK, 3BOJIIOLME MaTeEMATUYECKUX NAEl;

—— pa3BuTUE NIOTMYECKOTO MbILL/IEHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHWsi, a/iTOPUTMUYECKON Ky bTYPbl, KOUTUUHOCTU MbILLSIEHNS HA
YPOBHE, HE06X04MMOM A5 6yayLLe NPoecCnoHasibHON AeATeNbHOCTH,
018 NPoAo/HKeHMs 06pa3oBaHnsa N caMoobpasoBaHus;

—— OB/lafieHne MaTemMaTn4YeCcKMMn 3HaHUAMU U YMEHUAMU,
HeobXoAMMbIMY B NOBCEAHEBHON XU3HW, 47151 OCBOEHUSA CMEXHbIX
€CTEeCTBEHHO-HaY4YHbIX AUCUUNANH 1N QUCLMNIVH NPOdIEeCCUOHA/IBHOMO
UMKna, Ans nonyvyeHns obpasoBaHus B 061acTsAX, HE TPEOYHOLMX
yrny6neHHom matemaTnyeckoi NoAroToBKY;

—— FOTOBHOCTb 1 CMOCOGHOCTL K 06pa3oBaHunio, B TOM Yucse
caMo06pa3oBaHunto, Ha NPOTSHXKEHUM BCEW XKMN3HWN; CO3HATE/IbHOE
OTHOLLIEHME K HEMPEPbLIBHOMY 00pa30BaHMo Kak yCN0BUIO YCNeLIHOM
npodpeccnoHasibHOM 1 06LLLECTBEHHOI AEATENBHOCTMU;

—— FOTOBHOCTb 1 CMNOCOGHOCTb K CAaMOCTOSATE/IbHOI TBOPYECKOI U
OTBETCTBEHHOW AeATE/IbHOCTY;

—— FOTOBHOCTb K KOJI/IEKTVBHOI paboTe, COTPYAHNYECTBY CO
CBepCTHMKamun B 06pa3oBaTesibHON, 06LeCTBEHHO NOJIe3HON, y4e6HOo-
nccnenoBaTenibCKol, MPOEKTHOM 1 APYrnX BUAax AeATe/IbHOCTY;

—— OTHOLUEHME K NPOECCMOHA/IbHON AEATENTbHOCTU KaK BO3MOXHOCTM
y4yacTusi B peLIEHUN INYHbIX, O6LLECTBEHHbIX, FOCYAapCTBEHHbIX,
obuleHaunoHasibHbIX Npobnem;

MemanpeoMemHbIX:

—— YMeHMe caMoCTOosTe/IbHO onpeaensitb Lesn AesTeNbHOCTM U
COCTaBNATb M/laHbl AesATeNbHOCTU; CAMOCTOSITENIbHO OCYLLECTB/ATD,
KOHTPO/IMPOBATb 1 KOPPEKTUPOBATL [EeATEe/IbHOCTb; UCMO/1b30BaTh BCE
BO3MOXHblE pecypcbl A/1s1 AOCTMXEHWUSI NOCTABNEHHbIX LieNei 1
peanunsalumn Ni1aHoB AesiTeNlbHOCTY; BblIGMpaTh YCNeLLHble cTpaTernm B
Pa3NNUHbIX CUTyaUMsIX;

—— yMeHu1e NpoAyKTVBHO 06LATLCSA U B3aMMOAECTBOBATL B NpoLecce
COBMECTHOW AeSATENbHOCTU, YUNTbIBAThL NMO3ULIMKN APYTUX YHACTHUKOB
[eSTeNbHOCTU, 3O(PEKTUBHO paspeLlaTb KOHQ/IKTbI;
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—— B/1afieHne HaBblkaMu No3HaBaTeIbHOW, y4eOHO-1CcCNen0BaTe/1IbCKOM
1 NPOEKTHOWN AeATeNbHOCTMW, HaBblkaMy paspeLLeHnst Npo6nem;
CNOCOBHOCTb U TOTOBHOCTb K CAMOCTOSITENIbHOMY MOUCKY METOA0B
peLleHnst NPaKTUYEeCKMX 3a4a4, NPUMEHEHMIO Pa3/IMYHbIX METOA0B
Mo3HaHWs;

—= rTOTOBHOCTb M CMNOCOBGHOCTb K CAMOCTOSATE/IbHOM MH(POPMaLMOHHO-
no3HaBaTe/IbHON AeATEeNIbHOCTY, BK/l0YasA YMEHe OPUEHTMPOBATLCS B
pPa3NINYHbIX UCTOYHUKAX UHPOPMAL MK, KPUTUYECKN OLEHUBATH U
NHTEepNpeTMpoBaTb MHJOPMaLMIO, NoyYaeMyo U3 pasNyHbIX
NCTOYHVKOB;

—— BNajleHne A3blKOBbIMU CPeCTBAMU: YMEHNE SACHO, JIOTMYHO U TOUYHO
n3naratb CBOK TOYKY 3PEHUSI, UCMO/Ib30BaATb afeKBaTHbIE A3bIKOBbIE
CPeacTBa;

—— BNafleHne HaBblkamy No3HaBaTeIbHOW pedh/iekcnn Kak 0Co3HaHMs
COBEepLLAEMbIX €ACTBUIA 1 MbIC/IUTE/TbHbIX NMPOLLECCOB, UX Pe3y/bTaToB U
OCHOBaHMWiA, rpaHuL, CBOEro 3HaHMA 1 HE3HaHWS!, HOBbIX NO3HaBaTE IbHbIX
3aa4 1 cpeacTB NS UX AOCTMKEHWS,

—— L|e/1eyCTPEeM/IEHHOCTb B NOMCKaX U NPUHSATUM PeLLEHWIA,
CO006Pa3NTeNIbHOCTb Y UHTYULUSI, Pa3BUTOCTb MPOCTPAHCTBEHHbIX
npeAcTaBNeHuit; cnoco6HOCTb BOCNPUHUMATDL KPacoTy Y TapMOHUI0 MUPA;



npeomMemHbIx:

—— chOpPMUPOBAHHOCTL NPEACTAB/IEHNIA O MaTeMaTUKe Kak YacTu
MMPOBOW KyNbTYpPbl U MECTE MaTEMATMKN B COBPEMEHHOW LIMBUAN3ALINN,
cnocobax onMcaHusa SB/IEHNIA peasibHOro Mmpa Ha MateMaTU4eCckoMm
A3bIKE;

—— C(hOpMUPOBAHHOCTb NPEACTABNEHNN O MaTEMATUUYECKNX NOHATUSX
KakK BXHENLLIMX MaTeMaTU4eckux Mogesisix, No3BONSAOLWMX ONUCLIBaTL 1
n3yyaTb pasHble NPoLEecChl U SBMEHUS; NOHMMaHNE BO3MOXHOCTU
aKc1MomMaTnyecKoro NOCTPOEHNss MaTeMaTUYeCckKux Teopuii;

—— BNafileHne MeToamMmn gokasaTeibCTB 1 afifOPUTMOB peLleHUs,
YMEHMEe UX NPUMEHsATb, MPOBOANTL A0oKa3aTe lbHble PaCCYXAEHWS B X04e
pelleHuns 3aaau;

—— BMafieHne CTaHAAPTHLIMU NPYEMaMM PELLEHNS PaLMOHA/IbHBIX U
MppaumoHasibHbIX, NOKa3aTelbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKNX
YPaBHEHWUIA N HEPABEHCTB, X CUCTEM; UCMOMb30BAHUE TOTOBbIX
KOMMNbIOTEPHbIX NPOrpamm, B TOM Y1C/Ee 4151 MoMCcKa NYTU PeLIEeHNs 1
WNAOCTPaUMN PELLIEHNS YPaBHEHWIA 1 HEPABEHCTB;

—— CChOpMUPOBAHHOCTL NPEeACTaB/IEHNIN 06 OCHOBHbIX MOHATMAX
MaTemMaTMyecKoro aHaamsa u nx CBOMCTBax, BNajeHme yMeHnem
XapakTepusoBaTtb nosegeHne OyHKUMWIA, NCNo/Ib30BaHME NOJTyYEHHbIX
3HaHWI 4Ns onNucaHnsa N aHanm3a peasibHbIX 3aBUCUMOCTEN;

—— B/lafleHNE OCHOBHbIMM MOHATUSIMU O M/IOCKUX U MPOCTPAHCTBEHHbIX
reoMeTpUYecKnx qmrypax, Mx 0OCHOBHbIX CBOWCTBAX; CROPMMPOBAHHOCTb
YyMeHUs1 pacrno3HaBaTb FeOMEeTPUYECKME oUrypbl Ha YepTexax, Moaensix u
B peaslbHOM MUPE; NPUMEHEHNE N3YYEHHbIX CBOWCTB reoMeTpUYeckmnx
couryp 1 popMyn ANns peLleHns reoMeTpudecknx 3agad 1 3aaad ¢
NPaKTUYECKUM COAEPKAHNEM;

—— C(hOpMUPOBAHHOCTL NPEeACTaB/IEHNI O NPoLEeCccax N ABEHMUSX,
NMELLMX BEPOSTHOCTHbIN XapakTep, CTaTUCTUUYECKMX 3aKOHOMEPHOCTSX B
peasibHOM MUPE, OCHOBHbIX MOHATUAX 3/1IEMEHTAPHON TeOpUK
BEPOSATHOCTEN; YMEHWNIA HAXOAWTb U OLEeHNBaTb BEPOSATHOCTU HACTYN/IEHUS
COObITUI B MPOCTENLLNX MPaAKTUYECKMX CUTYyaLMAX U OCHOBHbIE
XapaKTepUCTUKM CNyYaliHbIX BE/INUNH;

—— BNafieHne HaBblKaMU MCNO/Ib30BaHNS FOTOBbIX KOMMbIOTEPHbIX
nporpamMm npwv peLieHnn 3agau.

COAEPXAHWE YYEBHOW ANCLUMIVHBI
BeepeHne
MartemaTtvka B Hayke, TEXHUKE, 3KOHOMWKE, MH(POPMAaLMOHHbIX TEXHOMOIMAX U

npakTuyeckolr pgestenbHocTu. Llenn v 3agaum mM3yyeHuss MaTemaTuki npu
ocBoeHunn npodheccuin Cro m cneunansHocten CMO.
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AJITEBPA
Pa3sumue noHsimusi o yucrsie

Llenble n paumoHasnbHble yncna. JenctButenbHble uncna. MNpubsiuxeHHbIe
BbIYUC/IEHUS.
KowmrisiekcHble yucna.

KopHu, cmeneHu u s102apuchmbl

KopHu n cteneHn. KopHU HaTypasibHOW CTENeHW M3 yucna u Ux CBOKCTBA.
CteneHn C pauuMoHaslbHbIMW  Moka3aTenamu, WX cBoilcTBa. CTeneHn ¢
AeACTBUTENbHbIMK MoKaszaTensamu. Csolicmsa cmerneHu ¢ odelicmsumesibHbIM
rnokasamersiem.

Norapudm. lorapudm uncna. OCHOBHOe norapudoMmnyeckoe ToXAeCTBO.

JecAatnyHble

N HatypasibHble fiorapudmel. Mpasunia gencTeuii ¢ norapumamu. MNMepexopq K
HOBOMY OCHOB@HMWIO.

MpeoGpa3oBaHMe anred6panvyeckux BblpaxxeHuid. NpeobpasoBaHne
paunoHa/bHbIX, MPPaLMOHa/IbHBLIX CTENEHHbIX, NOKa3aTesIbHbIX 1
norapnOMmnYeckmx BblpadkeHNiA.

lNpakmu4yeckue 3aHsIMus
ApudmeTnyeckme [encTBUA  Hag 4ucnamu, HaxoxgeHuve npubnvmKeHHbIX

3HAYeHWIA BE/IMYMH 1 NOrPeLUHOCTEN BblYUCeHNA (a6CONMOTHOM U OTHOCUTE TIbHOW),
CpaBHEHWE YMCNOBbIX BbIPaXKEHWIA.
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BbluncneHne n cpaBHeHME KOpHel. BbINOMHEHE pacyeToB C pagukasiamu.

PelleHre wvppaunoHasibHbIX YpaBHEHUN. HaxoxaeHne 3HayeHuin cTeneHen c
pauvoHasibHbiMK  nokasaTensmu. CpaBHeHue cTeneHeil. [Mpeobpas3oBaHus
BbIPaXXEHW, cogepxallmx cteneHn. PelleHne nokasartesibHbIX YpaBHEHWIA.

PelleHune nprknagHbIxX 3aau.

HaxoxaeHne 3HaueHuii forapvcpma no npovsBosIbHOMY OCHOBaHuWio. Mepexof
OT OAHOTO OCHOBaHWSi K [PYyroMy. BbluMC/I€HVME W CpaBHEHWE J1OrapugIMOB.
JlorapudmmnpoBaHmne 1 NOTEHLMPOBAHNE BblPaXKEHNIA.

MPUGNVKEHHBIE BbIYMCNEHUS U PELLEHWS NPUKNaAHbIX 3a1au.
PelleHne norapugoMmnuecknx ypaBHeHWil.

OCHOBbI TPUTOHOMETPINU
OCHOBHbIE NOHATUSA
PagnaHHas mepa yrna. BpawarensHoe apwmxeHue. CUHYC, KOCMHYC, TaHTEeHC ©
KOTaHreHc ymcna.

OCHOBHbIe TPUTOHOMETPUYECKNE TOXAECTBA

®opmysnbl npuBegeHns. ®opMysibl CNOXeHUsA. PopMy/ibl yABOEHUA PopMYy/ibl
10/10-BUHHOZ0 ye/ia.

Mpeo6pas3oBaHns NPOCTEMLLNX TPUTOHOMETPUYECKNX BbIPAXEHUI

Mpeo6pas3oBaHne CyMMbl TPUIOHOMETPUYECKUX CDYHKLMIA B NPOM3BEAEHUE U
NPOM3BEAEHUs B CYMMYy. BbipaxeHue mpu2oHoOMempudeckux hyHkyuli yepes
MmaH2€eHC Mo/I0BUHHO20 apayMeHma.

TpUroHoOMeTpuYecKre ypaBHEHUSI U HEPABEHCTBA

MpocTelilmne TPUrOHOMETPUYECKNe ypaBHEHMS. Mpocmeliwue
MpPU20HOMEMPUYECKUE HEPaBEHCMBA.

O6paTHble TPUroOHOMEeTpUuYeckue PYHKLUK. APKCHHYC, apKKOCKHYC,
apKTaHreHc. fipakmuyeckue 3aHsImMusi

PaanaHHbI MeTof, U3MepeHUs YINoB BpaLLeHUs 1 CBA3b C rpagyCHON Mepo.
OCHOBHbIe TPUrOHOMETPUYECKNE TOXAECTBA, (DOPMY/Ibl C/IOXEHWS, YABOEHWS,
npeo6pa3oBaHne CyMMbl TPUTOHOMETPUYECKMX (DYHKLUNIA B NpOn3BeAeHMe,
npeobpasoBaHve Npon3BeAeHUs TPUrOHOMETPUYECKMX CDYHKLUNIA B CyMMY
MpocTeilune TPUroHOMeTPUYECKME YPaBHEHUS 1 HEpPaBEHCTBA.

O6partHble TpUroHoMeTpruyeckne OYHKLMN: apKCUHYC, apKKOCUHYC, apKTaHreHc.

®YHKUMK, NX CBOMCTBA U rpadovkm

PyHKumMn. O6/1acTb onpefeneHnss U MHOXECTBO 3HauyeHUi; rpaumk qyHKLmK,
nocTpoeHne rpamnkoB OyHKUNIA, 3aaHHbIX Ppa3/IMyHbIMK Cnocobamu.
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CsoiictBa (pyHKUUNU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
nepuoanyHocTb. [pomMexyTks BoO3pacTaHuss W yb6biBaHMs, Haubosnbllee U
HavMeHbllee 3HayeHus, TOYKM 3IKCTpeMyma. [padmyeckas uHTepnpeTauums.
MpuMepbl OYHKLMOHA/TbHBIX 3aBUCU-MOCTEN B peaslibHbIX npoueccax U AB/IEHUSX.
ApudomeTnyeckne onepaunn Hag PyHKuuAMn. CnoxHaa qyHKUMA (KoMnosuums).
lMoHsimue o HenpepbIBHOCMU (hyHKYUU.

O6partHble hyHKUmKN. Obs1acme onpedesieHusi u 0b1acmes 3Haq4eHul
obpamHoli ¢hyHKyuUU.

'paghuk o6pamHol hyHKyuU.
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CreneHHble, nokasaTtesibHble, Jlorapumuyeckne TPUTOHOMETPUYECKME (PYHKLNN.
O6paTHble TpuUroHomeTpuyeckne yHkunn. OnpegeneHns yHKUMA, UX CBOWCTBA U
rpadovku.

NMpeobpa3oBaHusA rpadonkos. MapannencHblii nepeHoc, cMMMeTpus
OTHOCUTE/IbHO OCEeil KoopAuHAT U CUMMETPUS OTHOCUTENIbHO Havana KoopauHarT,
CMMETPUSA OTHOCUTE/IbHO MPSAMOA ¥y = X, pacTshHKeHne U cxkatne BAONb Ocei
KoopAuHar.

lpakmu4yeckue 3aHsAIMus

MpuMepbl 3aBUCUMOCTEN MeXAy MepeMeHHbIMW B peasibHbIX npoueccax U3
CMEXHbIX gucumnanH. OnpegeneHve oyHKUWA. TocTpoeHne n yteHme rpadoukos
dyHKUMn. NccnepgosaHne doyHKUuKn. CBOMCTBA SIMHEHON, KBaapaTUYHOM, KyCOYHO-
NVHEHOW W  APO6HO-MHENHOM (YHKUMA. HenpepbiBHblIE M Nepuoanyeckme
dyHKuun. CBoiicTBa M rpaddukMm CUHyca, KOCWUHYCa, TaHreHca W KOoTaHreHca.
O6paTtHble yHKUMM N ux rpadukn. ObpaTHble TPUrOHOMETPUYECKne COYHKLUN.
Mpeobpa3oBaHna rpadvka yHKuMU. FapmMoHunyeckne konebaHua. lNpukiagHble
3agaun.

MokasaTenbHble, lorapudmMmmyeckmne, TPUroHOMeTPUYECKNE YPaBHEHUS 1

HepaseHcmsa.

HAYUAJIA MATEMATUYECKOIO AHA/I3A

NocnepoBatenbHocTU. Cnocobbl  3a4aHNUs M CBOWCTBA  YMC/IOBbIX
nocneposatenbHocTell.  [MoHsmue o  npedesne  nocsedosamesibHOCMU.
CywecmsosaHue npedesia MOHOMOHHOU oepaHu4eHHol nocsedosamesibHOCMU.
CyMMupoBaHue nocnegoBatesibHocTen. BeckoHeuHo ybbiBatoLasi reomeTpuyeckas
nporpeccus 1 ee cymma.

MpounssogHaa. oOHATME O NPOM3BOAHON (PYHKLMKW, €e reoMeTpuyeckuii u
dmsnyeckunii cmblic. YpaBHeHne KacaTeNbHOW K rpadomky doyHKumW. MponsBoaHble
CYMMbl,  pa3HOCTW, Npou3BeAeHns, 4acTHble. [1pon3BOAHbIE  OCHOBHbIX
anemMeHTapHbIX PYHKUMIA. MprMeHeHe NPON3BOAHONM K UCCefoBaHNI0 OYHKLMIA 1
NMOCTPOEHUID TpadunkoB. [1pou3BooHble o0bpamHol ¢hyHKYuUU U KOMIMIo3uyuu

yHKyUU.

MpuMepbl  MCMNOb30BaHUS MPOU3BOAHON  O/11  HAXOXAEHUS  Hauay4llero
pelleHns B NpuKNagHbiX 3ajadyax. Btopas npou3BogHas, ee reomeTpuyeckuii u
dmsnyeckmnii cmbicn. HaxoxaeHne cKopocTu Ansa npouecca, 3agaHHOro qoopmynoi
N rpagonKom.

MepBooGpa3Hasa U uHTerpasl. lNpMMeHeHe onpefesieHHOro WHTerpana nJ/s
HaxoXxaeHma niaowagum KpuMBOMMHENHOW Tpaneuumn. ®opmyna HblOTOHa—
NeibHunua. Npumepbl NPUMEHEHUS MHTErpana B (hr3nke n reomeTpun.

lpakmu4yeckue 3aHsAIMus

YuncnoBas nocnefoBaTesibHOCTb, CNocobbl ee 3afaHus, BblMUC/IEHUSI Y/IEHOB
nocneposatenbHocTU. MNpeaen nocnegoBaTenbHOCTU. BeckoHeuHo y6biBatoLlas
reomeTpuyeckas nporpeccus.

MpounsBoaHas: MeXaHUYecKuii 1 reoMeTPUYECKMA CMbIC/T MPOV3BO/HOA.

YpaBHeHVe KacatesibHOW B obwem Buge. [lpaBuna u  dopmynbl
andpbcbepeHympoBaHns,  Tabnuua  NPOM3BOAHLIX — 3/IEMEHTAPHbLIX  (PYHKLWIA.
NccnepoBaHne yHKUMM C MOMOLLbIO NPOU3BOAHON. HaxoxaeHne HambonbLUero,
HaVMeHbLUEro 3Ha4YeHUSA N IKCTPEeMasIbHbIX 3HAYEHWI OYHKLMUN.
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WHTerpan u nepBoo6pa3Has. Teopema HboTOHa—I/leiiGHMUa. [pumeHeHne
NHTEerpasna K Bbl4MCNEHNIO (PU3MUYECKUX BEMNYUNH U NAOWAAEN.

YPABHEHVA N HEPABEHCTBA

YpaBHEHUA M CUCTEMbl YpaBHEHWW. PaunoHasbHble, WppauoHasIbHbIE,
nokasaresibHble N TPUTOHOMETPUYECKME YPaBHEHUS U CUCTEMBI.
PaBHOCW/IbHOCTb YPaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHbIE NPUEMbI UX peLleHUst (Pa3NoXeHne Ha MHOXWUTENW, BBEIEHNE HOBbIX
HEeWN3BECTHbIX, MOCTAHOBKA, rpadpmueckuii MeTos).

HepaBeHcTBa. PauuoHasnbHble, MppauuMoHa/bHble,  MokKasaTesibHble U
mpua2oHoMempu4eckue HepaBeHcTBa. OCHOBHbIE MPUEMbI UX PELLEHUS.

Wcnonb3oBaHne cBOWCTB U rpachmkoB (hyHKUUA Npyu peleHnn ypaBHEHWUA
N HepaBeHCTB. MeTo[ MHTEpPBa/IOB. V1306paxeHne Ha KOOpAMHATHOMN M/I0CKOCTU
MHOXeCTBa peLleHUl ypaBHEHUA W HepaBeHCTB C ABYMSA MNEPEMEHHbIMU U KX
cUCTeMm.
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lNMpuknaodHble 3a0aqyu
MprmeHeHe maTeMaTn4yecknx MeToL0B AN peLleHNsa coaepXaTesibHbIX 3a4a4
N3 pasINYHbIX 061acTe HayKn 1 MPaKTUKK.
WHTepnpeTauns pesynbtara, y4eT peasibHblX OrpaHUyeHui.
Mpakmu4eckue 3aHsIMUs

KopHu ypaBHeHUi. PaBHOCUNBHOCTL ypaBHeHWIA. [peobpa3oBaHue
ypaBHeHui. OCHOBHblE NPUEMbI PELLEHNS ypaBHEHWIA. PelleHne cuctem
ypaBHeHWIA. Vicnonb3oBaHNe CBOICTB M rpadinkoB yHKUNIA AN peLleHmns
ypaBHEHWIH 1 HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTVKA N TEOPVA BEPOATHOCTEW 3nemeHTbl
KOMOUHATOPUKM

OCHOBHbIE MOHATMA KOMOUHATOPUKW. 3aZadyn Ha noacyeT ymcnia pasMeLLeHui,
nepectaHoOBOK, co4yeTaHu. PelleHve 3agay Ha nepebop BapuaHToB. dopmyna
6uHoma HbloToHa. CBolcTBA OUHOMUHA/IbHBIX KO3I(PULMEHTOB. TpeyrosibHuK
Mackans.

AneMeHTbl TeOpUN BEPOSITHOCTE

Cob6bITe, BEPOSITHOCTb COObLITUS, CMIOXKEHME W YMHOXEHWE BEPOSITHOCTEN.
lMoHssMmue o He3asucumocmu cobbimul. JuckpemHas c/ydaliHas sesluduHa, 3aKoH
ee pacnpedesieHusi. Yucnosble xapakmepucmuku ouckpemHol  c/yyalHol
8e/IuU4UHbI. [ToHsIMmue 0 3aKoHe 60/IbWUX YUuces.

DNEeMEHTbl MaTeEMaTUYECKON CTaTUCTUKN

MpeactaBneHne pfaHHbIX (Tabnuubl, Auvarpammbl, rpaduvkun), 2eHepasibHas
COBOKYNHOCMb, BbIOOPKa, cpedHee apugmemudeckoe, mMeduaHa. [loHsmue o
3adavyax Mamemamuyeckol cmamucmuku.

PelweHue npakmuyeckux 3aday ¢ MpuMeHeHUeM BeposimHOCMHbLIX MEMOA0s8.
Mpakmuyueckue 3aHamus

NcTopus pa3BuTUA KOMOUHATOPUKM, TEOPUM BEPOATHOCTEN U CTATUCTUKUA N UX
po/lb B pas/iNyHbIX cdiepax 4esioBeYecKoh KusHepeaTenbHocTU. [paBuna
KOMOMHaTOpPUKKN. PelleHne KOMOGUHATOPHbIX 3agady. Pa3melleHus, coyeTaHus u
nepecTtaHoBk1. BUHOM HblOTOHa 1 TpeyrosbHUK MNackansa. MNpuknagHblie 3agaqn.

Knaccuyeckoe onpepeneHne BeposiTHOCTA, CBOCTBA BEPOATHOCTEN, Teopema o
CyMMe BepOSITHOCTE. BbluncrieHne BeposiTHOCTe. [puknagHble  3aaquu.
MpeacTaBneHne YAC/IOBbIX AaHHbIX. MpuKnagHble 3aaaun

FTEOMETPUA
MpsiMble u n0cKOCMU 8 MPOCMpaHcmse
B3avMHOe pacnonoxeHne AByX NpPsiMbIX B MNpPOCTpaHcTBe. lMapannesnbHOCTb
NpsIMO 1 nnockocTu. [MapannenbHOCTb NAocKocTel. MepneHanKynsipHOCTb
npsiMoii 1 nnockocTu. lMepneHAuKYNsp W HakMOHHAs. Yron mexay npsiMoi u

MI0CKOCTLH. [BYrpaHHbIli Yron. Yron mexay nnockoctamu. MNepneHgukynsipHOCTb
[BYX M/IOCKOCTEW.
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FeomeTpuyeckme npeobpas3oBaHMs MNPOCTPAHCTBA: MapassiefbHblii nepeHoc,
CUMMETPUS OTHOCUTE/TbHO M/TIOCKOCTMU.

MapannensHoe npoekTMpoBaHue. [l1owadb 0pPMO20HasIbHOU  MPOEKYUU.
306paxkeHne NPOCTPaAHCTBEHHBIX UTYP.

MHororpaHHuKn
BepLwmHbl, pebpa, rpaHu MHororpaHHuka. Passepmka. MHo2o2paHHble ya/lbl.
Bbinyksible MHO202paHHUKU. Teopema 3dlinepa.

Mpuama. MpamMasn n Hak/10HHas npuamMa. NpasunbHas npusma.
Mapannenenunepq. Ky6.
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Mupamnga. MNpaBunbHaa nMpamuga. YcevyeHHada nupamuga. Tetpasgp.
CvmmeTpumn B Kybe, B napasiienenvnee, B npusme n nupamunie.
CeueHusa kyba, Npu3mMbl 1 NMpaMmabl.

MpeacTtaBneHne O NpaBW/IbHbIX MHOrorpaHHukax (tetpasgpe, kybe, okrasgpe,
Aofekasgpe n nkocasgpe).

Tena u NOBEPXHOCTM BpalLleHNs!

LMnmHap ©  KOHyc. YceueHHblit koHyc. OcHoBaHMe, BbICOTa, 6G0KOBas
MOBEPXHOCTb, O6pasytollas, pas3BepTka. OceBble CEYEHUS U CeyeHus,
napansiesnbHble 0CHOBAHMIO.

Wap n chepa, nx ceyeHust. KacaTenbHas NaockocTb K cdepe.

Vi3amepeHus B reomeTpun
O6beM 1 ero nsmepeHue. ViHterpasibHaa popmysia oo6bema.

dopmysnibl  obbema Kyba, MPAMOYrofibHOrO napassienenunesa, nNPU3Mbl,
unnuHgpa. ®opmynbl o6bema nupamugbl M KoHyca. Popmynbl  naowann
NOBEPXHOCTEN UMnnHapa n koHyca. ®opmynbl o6bema wapa 1 nnowagmn cepbl.
Mogo6ue Ten. OTHOWEHMS NoLwanen NnoBepxHoOCTen 1 06beMOoB NOA0OHbIX
Ten.

KoopauHatbl 1 BEKTOPbI

MpsimoyronbHasi (gekapToBa) cUCTEMa KOOpAuHAT B MpOCTpaHcTBe. dopmyna
PaCCTOSHUA MeXay ABYMS TOUKaMu. YpaBHEHUsI cdpepbl, M/10CKocmu U npsiMod.

Bektopbl. Mopgynb BekTopa. PaBeHCTBO BeKTOPOB. CriOXXeHMe BEeKTOPOB.
YMHOXeHne BekTopa Ha 4ucno. PasnoxeHne BekTopa no HanpasfieHUsM. YTon
Mexay AByMA BeK-Topamu. [Mpoekuus BekTopa Ha ocb. KoopauHaTtbl BeKTopa.
CkanspHoe npoun3sefieHne BEeKTOPOB.

Vicnosib3oBaHMe KOOpAWHAT M BEKTOPOB MpU pPeLleHun MaTemMaTuyeckux u
npUKNagHbIX 3agau.
lpakmu4yeckue 3aHsAIMus

Mpu3HaKu B3aVMHOTO  PACMOIOXEHUS] MPSIMbIX.  YTo/1  Mexay npsiMbIMU.
B3avMHOe pacnosioXeHne NpsiMbiX U NaockocTeid. MepneHankynsip U HaknoHHas K
MIOCKOCTW. Yron Mexay npsiMoii W M/I0CKOCTbl. TEOpPeEMbl O B3aMMHOM
pacnosioXeHnn NpPsIMoli 1 NNOCKocTW. Teopema o Tpex nepreHanKynspax.

Mpur3HaKKM 1 cBOICTBA NapasifieNibHbIX U NepneHanKyISPHbIX N10CKOCTEN.
PaccTosiH/e OT TOYKU [10 M/IOCKOCTU, OT NPSIMOIA A0 NMIOCKOCTU, PacCTOsiHME
mexay

MIOCKOCTAMM, MEXAY CKpelLuVBaloWMMUCA NPAMbIMA, MeXay MNpPOou3BO/IbHbIMU
dourypamm B npocTpaHcTBe.

MapannenbHoe MNPOEKTMPOBaHWe W ero ceoiicTBa. Teopema o mnsowadu

OpMmo_2oHa/siIbHOoU  MPoeKyuu  MHO20y20/IbHUKa.  B3aummHoe  pacnonoxeHvie
MPOCTPAHCTBEHHbLIX dounryp.
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PasznuyHble BUAbl MHOrOrpaHHUKoOB. NX n3o6paxeHunss. CeyeHus, pasBepTKu
MHOrorpaHHukoB. [lnowans NOBEPXHOCTU. Buabl cuMmeTpuii B MPOCTPAHCTBE.
CummeTpua Ten BpaweHuMsa W MHOrorpaHHMKOB. BbluncnieHne nnaowagen wu
06bEMOB.

BekTopbl. [leiicTBusa ¢ BekTopamu. [lekapToBa cucTemMa KoopavHaT B
MPOCTPAHCTBE. YPaBHEHNE OKPYXHOCTU, cdpepbl, NI0CKOCTW. PaccTosiHie mexay
Toukamu. [eicTeus ¢

BeKTopamu, 3agaHHbIMK KoopAauHaTtamu. CkansipHoe Mpou3BefeHne BEKTOPOB.
BekTopHOe ypaBHeHMEe MpsIMOli U NOCKOCTU. lcnosib3oBaHne BEKTOPOB Mpu
[loKkasaTe/ibCTBe TEOPEM CTEPEOMETPUMN.

[ns BHeayaMTOPHbIX 3aHATUIA CTyAeHTaM Hapsgy C pelieHnem 3agady U
BbINO/THEHUS NPaKTUYECKNX 3a4aHui MOXHO npeanoXuTb TeMbl
nccnefoBaTtesibCknx 1 peddepaTmBHbIX paboT, B KOTOPbIX BMECTO CEPUin OTAENbHbIX
MEesSIKUX 3a4a4vy N YNpaxXHeHWin npeanaratTCA CHOXETHble 3aaHuvs, Tpebyolime
ANVTENbHOM paboThl B pamMKax OAHOM MaTemMaTUYeckon cutyaumn. 3Tm TeMbl MOTYT
ObITb Kak MHAMBUAYa/IbHbIMW 3afaHusAMU, Tak U rpynnoBbIMA A1 COBMECTHOIO
BbINOJIHEHUSA UCCMe0BaHMS.

Tembl pechepamos [100K/1a008), ucc/iedosame/ibCKUX MPoeKmos

» HenpepbiBHblE APOGU.
» [IpMMEHEHVE C/MIOXHbIX NMPOLIEHTOB B 9KOHOMUYECKMX pacyeTax.
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TEMATUYECKOE NIAHNPOBAHWE
TexHuvecknii npodnnb NpogreccnoHasibHOro obpasoBaHus

Mpu peanusauun cogepxaHus obLLieobpa3oBaTesibHON y4ebGHON AUCUUNINHBI
«MaTtemaTtuka: anrebpa M Havasila MareMaTU4yeckoro aHannsa; reoMeTpusi» B
npegenax ocsoeHna OlNOMN CrO Ha 6a3e OCHOBHOro ob6uiero obpasoBaHuA C
nonyyeHmem cpegHero obuiero obpasoBaHua (MMNKPC, MMNCC3) makcumasnbHas
yuyebHaa Harpyska o0byyaroLmnxcsa cocTaBnseT:

* o npocpheccnam CIO TexHuyeckoro n ayautopHas (o6sa3aTesibHas)
Harpyska obyyaroLmxcs, BKoYasa npakrnyeckme 3aHAaTnsa, — 285 4acos;

* no cneymanbHocTAM CI1O TeXHMYECKOro U coumasibHO-3KOHOMUYECKOro

npodmnein ayamTopHas (obs3aTesnibHasd) Harpyska 06yvaroLmxcs, BKI4as
npakTnyeckne 3aHATUA, — 234 yaca,

TemaTundeckuii nnaH

Bug y4e6HOi paGoTbl KonunuectBo yacos

AyauTtopHble 3aHaTUA. CogepxaHue ooyveHus CneuuansHoctu CMNoO
BeefeHve 2
Pa3BuTME NOHATUSA O ync/e 18
KOpHU, CTENEHM 1 orapudombl 18
MpsMbIE W MJI0CKOCTU B MPOCTPAHCTBE 18
Kom6uHaTopuka 12
KoopauvHaTbl 1 BEKTOPLI 16
OCHOBbI TPUrOHOMETPUM 34
DYHKLMN 1 rpachvkm 20
MHOrorpaHH1KM 1 Kpyrible Tena 26
Havasia MaTemMaTu4eckoro aHaamsa 28
VHTerpan v ero npyuMmeHeHune 16
SNIEMEHTbI TEOPUM BEPOSTHOCTE 1 14
MaTeMaTUYecKol CTaTUCTUKM
YpaBHEHWsi 1 HepaBeHCTBa 42
Utoro 264

MpomexymoyuHass ammecmauyusi 8 ¢hopme

JK3aMeHa.
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB yueonoit AEATEJIBHOCTU CTYIEHTOB

XapaKTepucTuKa OCHOBHbIX BUAOB AEATESIbHOCTU CTYAEHTOB

Copepxatue 06yuenus (Ha ypoBHe yueGHbIX AeiicTBUIA)

BeepgeHue O3HaKoMJIEHUE C POJIbI0 MaTEMATUKN B HayKe, TEXHUKE, SKOHOMUIKE,
VHOPMALMOHHBIX TEXHO/TOMMSX U NMPaKTUYECKON AeATeNbHOCTH.
O3HaKoM/IEHME C LeISIMU 1 3aa4amn U3y4yeHns MmaTemaTvki npu
ocBoeHun npogpeccuii CMNO u cneyuanbHocTen CMO

ANMTEBPA
Pa3BuUTHE MOHATUSA BbinofHeHWe apudmeTUUecknx feiicTBuMiA Hag Yncnamm, coyeTast
0 uucne YCTHbIE U MUCbMEHHbIE NPUEMBI.

HaxoxaeHue npubamKeHHbIX 3HaYEHUA BE/IMUNH U NOTrpeLLHOCTER
BbluMCeHni (abCOMOTHOM N OTHOCUTESBHOI); CpaBHEHME YMCIOBbIX
BbIPAXEHWIA.

HaxoxaeHue olimnbok B Npeobpa3oBaHmsiX U BbIMUCIEHUAX (OTHO-
CUTCS KO BCEM MyHKTaM NporpamMmbl)

KopHu, cteneHu, nora- O3HaKkoMeHNe C NOHATUEM KOPHS n-ii CTeneHu, CBOMCTBaMun pagu-
pucmbI Kau10B 1 NpaBuiaMi CPaBHEHUST KOPHEVA.

dopmynupoBaHue onpeaeneHust KOpHs 1 CBOMCTB KopHeli. Bbluncne-
HVie 1 CPaBHEHWE KOPHEN, BbINO/IHEHNE NPUKNAKN 3HAYEHNST KOPHSI.
Mpeobpa3zoBaHme YNCOBbIX 1 BYKBEHHBIX BbIPRXKEHWI, COAepXa-
LWMX paguKasbl.

BbinonHeHve pacyeTos No hopmynam, cogepxallum paavkasbl, ocy-
LLecTBNSIA HeobxoAyMble NOACTAHOBKM 1 Npeobpa3oBaHms.
OnpepenexHne paBHOCUIBHOCTU BbIPaXXEHWIA ¢ pagmkanamu. Pelue-
HVe NPPaLUOHA/IbHBIX YPaBHEHNUIA.

O3HaKOM/IEHUE C NOHATUEM CTEMNeHN C AeACTBUTENbHLIM NoKa3aTe-
nem.

HaxoxaeHue 3HaueHuin cteneHu, Ncnosb3ys Npy Heo6XoAMMOCTH
WHCTPYMEHTasbHble CpeacTBa.

3anuncbiBaHne KOpHS n-i cTeneHn B BUAE CTENEHN € APOGHbIM MoKa-
3arefsieM 1 Hao6opoT.

dopmynnpoBaHue CBOICTB cTeneHeli. BbluncneHne creneHeit ¢ pa-
LMOHa/IbHBIM NoKa3aTeneM, BbINo/IHEHNE NPUKUAKN 3HAYEHNS CTe-
NeHW, CpaBHEHNE CTENEHEN.

Mpeo6pa3oBaHne YMCOoBbIX Y GYKBEHHBIX BbIpaXKEHWiA, coaepxa-
LLMX CTeMNeHu, NPUMEHSIS CBOCTBA. PelleHne nokasaTesibHbIX ypas-
HEHWIA.

O3HaKkoM/IeHUE C NPUMEHEHUEM KOPHEN 1 cTeneHel npu Beluuce-
HUW CpeaHMX, [eNIeHNN 0Tpe3Ka B «30/10TOM CeueHun». PellieHne
NpUKNagHbIX 3aa4y Ha C/I0XHbIe NPOLEHTI

BbinonHeHne npeobpa3oBaHunii BblpaXXeHWA, NpUMeHeHe oopmy/i,
Mpeo6pasoBaHue asnre- CBSI3aHHbIX CO CBOCTBaMM CTeneHel 1 orapucmos.
Gpanueckux BbipaxeHuii | OnpegenexHve 06n1acTu AONYCTUMbIX 3HAYEHWIA TOrapntMUIecKoro
BblpaXeHus. PelleHne norapuddMmuyecknx ypaBHeHui

OCHOBbI TPUTOHOMETPUN

OCHOBHbI€ NOHATUSA M3yueHve pagnaHHOro MeToAa 3MEPEHNS YI/TOB BPaLLEHNS 1
NX CBA3M C IpaflyCHOli Mepoii. 3o06paxeHne yrnoB BpallleHns Ha
OKPY)XHOCTW, COOTHECEHWE BE/IMUMHBI YI/1a C Er0 PacrnoioXeHNEM.
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MpogonxeHne TabauLbi

CopaepxaHue o6yuyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATE/IbHOCTU CTYAEHTOB
(Ha ypoBHe yueGHbIX AeiicTBUIA)

dopmMyMpoBaHve onpeaesieHnii TPUroHOMeTPUYECKX dyHKLI
[L1s1 YTI0B MOBOPOTA M OCTPbIX YI/10B NPSIMOYT0/IbHOTO TPEYro/ibHU-
Ka 1 06GbSICHEHWE KX B3aMMOCBS3U

OCHOBHbIe TPUroHome-
Tpu4yeckue Toxaectea

MprYMeHEHNE OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB /15 BbIUKC-
NEHUS 3HAUYEHUIA TPUTOHOMETPUYECKMX OYHKLMIA N0 OAHON U3 HKX

Mpeo6pasoBaHus Npo-
CcTeilnx TPUroHoOMeTpu-
YECKUX BblpaKeHUi

M3yueHne OCHOBHbIX (hOPMY/T TPUTOHOMETPUI: (DOPMY/IbI C/IOKEHUS],
yABOEHUs!, Npeo6pa3oBaHnst CyMMbl TPUTOHOMETPUUECKMX OYHKLIA
B NMPOW3Be/EHNE 1 MPOU3BEAEHNS B CYMMY U MPUMEHEHWUE NP Bbl-
UmcIeHNN 3HAYEHUST TPUTOHOMETPMYECKOTO BbIPAXXEHUS 1 yrpoLLe-
HWsI ero.

O3HaKoOM/IEHME CO CBOMCTBAMM CUMMETPUM TOUYEK Ha eANHUYHO
OKPY>XHOCTW 1 MPUMEHEHWE WX 415 BbiBOAA hopMy/1 NPUBEAEHNS

MpocTeiilune TPUroHo-
MeTpuyeckue ypaBHe-
HUA U HepageHcmBa

PelueHve no dpopMynam 1 TpUroHOMEeTPUYECKOMY Kpyry NpocTeii-
LUMX TPUTOHOMETPUYECKNX YPABHEHUIA.

MpuMeHeHne o6LMX METOAO0B PELLEHNS YpaBHeHUI (NprBegeHne K
JIMHEHOMY, KBaApaTHOMY, METOZ, Pa3/IoKEHUS HA MHOXWUTENN, 3a-
MeHbl NEPEMEHHOIA) NPW PELLEHUN TPUFOHOMETPUYECKNX YPaBHEHWIA.
YMeHMe oTMeuaTb Ha Kpyre peLleHust NpoCcTeiilLnX TPMroHOMeTpK-
UECKUX HepaBeHCTB

ApKCUHYC, apKKOCUHYC,
apKTaHreHc uucna

O3HaKoM/IEHNE C MOHATMEM OBPATHbLIX TPUTOHOMETPUUECKNX OYHK-
Ly,

W3yueHune onpenenexuii apkcuHyca, apkkoCcuHyca, apKTaHreHca
yncna, hopmynupoBaHue rx, M306paxKeHne Ha eAVHUYHO OKPYX-
HOCTW, NPUMEHEHUE NP PELLUEHNN YPaBHEHWI

®OYHKLMN, UX CBONCTBA U FPAGUKN

DYHKLUU.
MoHsATue o HenpepbIBHO-
TN PyHKLMN

O3HaKoM/IEHNE C NOHATMEM NMepeMEHHOM, MprMepamMun 3aBUCUMocTel
MeXZy nepeMeHHbIMMU.

O3HakomieHne ¢ NOHATUEM rpadinka, onpeaeneHne npuHagiex-
HOCTM TOYKM rpadhmky dyHKumn. OnpegenexHve no opmysne npo-
cTelilweli 3aBUCUMOCTH, Buaa ee rpadnka. BoipaxeHue no dopmyne
OfHOIi NepeMeHHO Yepes apyrue.

O3HakomeHue ¢ onpegeneHrem yHkuum, hopMympoBaHme ero.
HaxoxaeHue ob6nactn onpegeneHms n 061acty 3Ha4eHUn oyHKLMK

CsolicTBa (hyHKLMN.
pacmueckas nHTep-
npetauus. Mpumepsbl
(hYHKLMOHA/IbHbIX 3a-
BUCUMOCTEW B peasibHbIX
npoueccax U SB/IeHUAX

O3HakoMmeHne ¢ npuMepamm PyHKLMOHAbHBIX 3aBUCUMOCTEN B pe-
a/bHbIX NpoLeccax U3 CMEXHbIX ANCLUNANH.

O3Hakom/ieHne ¢ AokasaTelbHbIMU PacCyXAeHUSMN HEKOTOPbIX
CBOWCTB NMHEHON 1 KBaApaTMiHO (OYHKUMIA, NpoBedeHne nccneao-
BaHUS JIMHEHOM, KyCOYHO-NIMHENHO, APOBHO-NTMHENHON 1 KBaapa-
TUYHON DYHKUWIA, MOCTPOEHNE NX rpacdrkoB. MocTpoeHne 1 uTeHne
rpacdmkoB dhyHKUMIA. ViccneaoBaHne doyHKLMN.

CocTtaBneHune BuaoB hyHKUMIA N0 JaHHOMY YC/I0BUIO, peLleHne 3agaq
Ha 9KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpadmka yHKuun

OGpaTHble PyHKLMN

W3yueHne noHssmusi obpamHoli (oyHkyuu, onpeaeneHne suga u rno-
cmpoeHue 2paguka obpamHol (hyHKYUU, HaxoxoeHue ee obracmu
onpedesieHuUs U obsacmu 3HaqyeHul. NpuMeHeHne CBOMNCTB oyHKUNIA
npu UCCe0BaHNM YPaBHEHUIA U peLLeHN 3aa4 Ha SKCTPEMYM.
O3HaKOM/IEHNE C MOHATUEM CIOXHON DYHKLMM

CTteneHHble, NOKa3a-
TeNbHble, forapupmu-
yeckue U TpUroHome-
Tpuyeckue yHKLMN.
OGpaTHble TPUroHome-
Tpuyeckue pyHKUMN

BbluncneHve 3HaveHuUiA hyHKUMIA N0 3HAYEHWI0 apryMeHTa.
OnpegeneHne NONOXEHNS TOUKM Ha rpadivke No ee KoopauHaTam u
Hao6opoT.

Vcnonb3oBaHme CBONCTB OYHKUMIA 415 CPaBHEHUS 3HAYEHUI cTene-
Heli 1 norapndmMos.

MocTpoeHre rpaduKoB CTENEHHbIX U norapumMuyeckux yHKLKIA.
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MpogonxeHne TabauLbi

XapaKkTepucTUKa OCHOBHbIX BUAOB AEATENILHOCTU CTYAEHTOB

Conepxanme 0Gyuenus (Ha ypoBHe yu4e6HbIX geiicTBUiA)

PelleHne nokasarenbHbIX 1 IorapuhMmyecknx ypaBHEHWIA N Hepa-
BEHCTB MO M3BECTHbLIM a/ITOPUTMaM.

O3Hakom/ieHUe C MOHATUEM HENPEPbIBHON Nepuoanyeckoii dyHk-
Uy, hopMy/IMPOBaHME CBOWCTB CMHYCA U KOCKHYCa, MOCTPOEHME X
rpacmKos.

O3HakoM/IeHNE C MOHATMEM rapMOHUYECKMX KonebaHuii n npumepa-
MW rapMOHMNYECKUX KOSIebaHnin Ans onMcaHns NpoLeccoB B on3mke
N Apyrmx 06nacTax 3HaHus.

O3HakoMm/1IeHUE C MOHATUEM pPa3pbIBHOM NEpUOANYECKOR (DyHKLMK,
chopmynMpoBaHue CBOICTB TaHreHca 1 KoTaHreHca, NOCTPOeHne rx
rpacmKos.

MpUMeHeHre CBOMCTB (RYHKLMIA 4151 CpaBHEHMS 3HAYEHWIT TPUroHoMe-
TPUYECKnX hyHKLMIA, peleHns TPUroHOMETPUYECKUX YPaBHEHWIA.
lMocmpoeHue a2paghukos 06pamHbIX MPU2OHOMEMPUYECKUX (PYHK-
yud u onpedesieHue o epachukam ux csolicms.

BbinonHeHne npeobpa3zoBaHuis rpadinkos

HAYANA MATEMATUYECKOIO AHAJ/TU3A

MocnepgoBatenbHOCTU O3HaKoM/IEHNE C MOHATUEM YMC/I0BOI MocnefoBaTeIbHOCTU, CNOCO-
6amun ee 3aaHus, BbIYUC/IEHNSMN €€ YSIEHOB.

O3HakoMsIeHue ¢ rnoHsmuem rpedesia rnocsedosamesibHOCmMu.
O3HakoMIeHUE C BbIYUCIEHMEM CYyMMbl 6ECKOHEYHOr0 YMC/I0BOrO
psifa Ha npyMepe BblYKCIEHUS CYyMMbl 6€CKOHEYHO YObIBaOLLER reo-
MEeTpUYECKOl Nporpeccum.

PelwweHne 3aga4 Ha npyumeHeHne hopMysibl CyMMbl 6ECKOHEYHO Y6bI-
BaloLLleil reoMeTpMYEcKoii nporpeccumn

MpousBogHasa u ee npu- | O3HaKOM/IEHNE C NOHATUEM NPON3BOAHOIA.

MeHeHue N3yyeHune n chopMynnpoBaHme ee MexaHM4yecKkoro u reoMmeTpuyecko-
ro CMbIC/1a, N3yYeHUe anropuTMa BblYMCIEHNSI MPOU3BOAHOW Ha Npu-
Mepe BbIYMCNIEHUSI MTHOBEHHOW CKOPOCTU 1 YTI0BOrO KoadodhuumeHTa
KacatenbHoiA.

CocTaB/eHne ypaBHEHMA KacaTe/lbHOI B 06LLEM BUE.

YcBoeHve npasun gudpdpepeHumnpoBaHns, Tabamupl NPOM3BOAHBLIX
aneMeHTapHbIX OYHKUNIA, NpUMeHeHne Ans auddepeHupoBaHms
hyHKLMIA, COCTaBNEHNSA YpPaBHEHUS KacaTelbHOA.

M3yyeHne Teopem O CBSA3M CBOCTB YHKLMN 1 NPOM3BOAHOM, chop-
MYy/IMPOBKa UX.

MpoBefeHne ¢ NOMOLLbIO MPOM3BOAHON UccnefoBaHnsa yHKUMK, 3a-
JaHHol dhopmynoii.

YcTaHoB/1eHVEe CBSA3M CBOMCTB PYHKLMM U NPOU3BOAHOM NO UX rpa-
donkam.

MprMeHeHre NPOM3BOAHON ANS PELUeHNs 3a4ay Ha HaxoXaeHue
HanbOo/bLUEro, HaMMeHbLUIEro 3HaYEeHNA U Ha HaxXoX4eHne aKCcTpeMymMa

MepBoo6pa3Has O3HaKoM/IEHNE C MOHATMEM VHTErpana u nepBoo6pasHoii.

M MHTerpan M3yuyeHune npaBuna BbluMCIEHNS NEPBOO6PA3HONA U TeOpEMbI
HbloToHa—/lelibHuua.

PelleHune 3agay Ha cBSA3b NepBO0OPa3HO 1 ee NPON3BOAHON, BbIUKC-
NleHne nepBoo6pa3HO ANs AaHHOW (OYHKLMN.

PelueHune 3aAa4 Ha NPUMEHEHWE MHTErpana Ans BbluncieHns usm-
YeCcKMX BENMYMH 1 nioLaaen

YPABHEHUA N HEPABEHCTBA

YpaBHEHUSI U CUCTEMBI O3HaKOM/IEHME C NPOCTENLIMMIN CBEAEHUSIMU O KOPHSIX anrebpaunye-
ypaBHeHwuii CKMX YpPaBHEHUIA, NOHATUAMM UCCNIELOBAHUSI YPABHEHWI 1 CUCTEM
HepaBeHcTBa u cucTe- ypaBHEHMUIA.

Mbl HEpPaBEHCTB C AByMsi | /I3yyeHne Teopuy paBHOCU/ILHOCTM YpaBHEHWI U ee NpUMeHeHus. To-
nepeMeHHbIMU BTOPEHUE 3anuncu peLleHus CTaHAAPTHBIX YpaBHEHWA, NPMeMoB Npeoo6-

pa3oBaHusi ypaBHEHWI 415 CBeAEHUS K CTaHAAPTHOMY YpaBHEHUIO.
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MpogonxeHne Tabauubi

XapaKkTepucTUKa OCHOBHbIX BUAOB AEATENIbHOCTU CTYAEHTOB

Copepxatue 06yuenus (Ha ypoBHe yue6HbIX geiicTBUiA)

PelleHne paunoHanbHbIX, UPPaLMOHa/IbHbIX, NOKa3aTe lbHbIX

N TPUTOHOMETPUYECKNX YPAaBHEHWIA 1 cucTem.

Mcnonb3oBaHWe CBOICTB 1 rpadhMkoB qoyHKUWIA A1 peLleHns ypas-
HeHwii. NMoBTOPEHNE OCHOBHbLIX MPUEMOB PELLEHNST CUCTEM.

PelueHne ypaBHeHWIi C NPUMEHEHNEM BCEX NMPUEMOB (Pas/ioXeHus

Ha MHOXWTENN, BBEAEHNS1 HOBbIX HEU3BECTHbIX, NOACTAHOBKM, rpadin-
yeckoro mMetoaa).

PelueHne cncTeM ypaBHEHWI ¢ NPYMEHeHeM Pas/IMyHbIX Croco6oB.
O3Hakom/eHne ¢ 06LLVMU BONPOCAMU PeLLIEHNs] HEPABEHCTB W UCMOSb-
30BaHWe CBOICTB 1 rpadhnMKoB oyHKLMIA NpW peLLleHnn HEPaBEHCTB.
PelueHne HEPaABEHCTB M CUCTEM HEPABEHCTB C NMPUMEHEHNEM Pa3NnNy-
HbIX CNMNOCO6OB.

MprMeHeHe MaTeMaTUYeckx METOAO0B [/1s PELUeHUsi cofepXaTe/lb-
HbIX 3a4a4 13 Pas/IM4YHbIX 06/1acTei HayKn 1 NPakTUKU. MHTepnpe-
TUPOBaHVe Pe3y/ibTaToB C YYeTOM peasibHbIX OrpaHuyeHul

3NEMEHTbI KOMBUHATOPUKW, TEOPUN BEPOATHOCTEW N CTATUCTUKN

OCHOBHbI€e MOHATUA W3yueHue npaBuna KOMGUHATOPVKA N MPUMEHEHWE MPU peLLEHNN
KOMOUHATOPUKKN KOMOWHATOPHbIX 3a4au.
PelueHne koMBMHATOPHbLIX 3a4a4 MeToAoM nepebopa 1 nNo npasuiy
YMHOXEHMS.

O3HakomeHne C MOHATUSAMM KOMOMHATOPUKU: pasmeLLeHnaMN, Co-
yeTaHUsAMU, NepecTaHoOBKamMu 1 hopMyamMmn o5t X BbIUUCIEHNS.
OO6bsCHEHME 1 NpUMEHEHUE hOPMY/ /1 BbIUMCIEHUS] Pa3MELLEHUIA,
nepecTaHOBOK 1 COYeTaHWii Mpy peLleHnn 3agad.

O3Hakom/ieHe ¢ BMHOMOM HblOTOHa 1 TpeyrosibHUKoM lMackans.
PeLllueHne npakTnyeckmx 3agad ¢ UCNnosib3oBaHWeM MOHATWIA 1 npa-
BW/T KOMBMHATOPUKM

OnemMeHTbl Teopuun |/|3y'-IEHI/Ie Knaccn4yeckoro onpepgeneHna BepoATHOCTH, CBOWCTB Bepo-
BepOHTHOCTEﬁ ATHOCTHU, TEOPEMbI O CymMME BepOﬂTHOCTeVI.

PaccmoTpeHve npuMepoB BblYUC/IEHNUSA BepOFITHOCTeVI. PeweHne
3ajay Ha BblYUC/IEHNE BepOﬂTHOCTEIz Co6bITUIA

MNpeactaBneHve faHHbIX | O3HAKOM/IEHWE C NMPEACTAB/IEHNEM YMC/IOBbIX AaHHbIX U UX XapakTe-

(Tabnuubl, guarpamMmmo, pucTukamu.
rpacpukm) PeLueHne npakTnyeckmx 3agad Ha 06paboTKy YMCIOBbIX AAHHbIX,
BbIUMC/IEHNE UX XapaKTepUCTrK
FEOMETPUA
Mpsimble ¥ N1I0CKOCTU dopmynnpoBKa 1 NpMBeAEHNE f0Ka3aTebCTB NPU3HAKOB B3aVIMHOIO
B MNPOCTPaHCTBe pacnonoXxeHust NPSAMbIX 1 NIOCKOCTEN. Pacno3HaBaHue Ha YepTe-xax u

MOAENSX pas3/IMyHbIX C/lyyaeB B3aVIMHOTO PacnosIOXEHNS MPS-MbIX 1
MI0CKOCTEN, apryMEHTUPOBaHUE CBOUX CYXAeHWiA. opMynpoBaHue
onpeaeneHnii, NPU3HaKoB U CBOIMCTB Napasinesib-HbiX 1
nepneHaVKYNSiPHbIX NI0CKOCTEN, ABYTPaHHbIX U JIMHEHBIX YI/I0B.

BbINOIHEHWE MOCTPOEHUA YI/IOB MeXay NpsiMbIMK, NPSMOIA U no-
CKOCTbI0, MEXAY MIOCKOCTSIMI MO OMUCAaHWIO 1 pacrno3HaBaHne UX Ha
Mogensix.

MpUMeHeHVe NPU3HAKOB 1 CBOCTB pPacnooXeHust NpsiMbIX U M10-
CKOCTEl Npu peLleHun 3aaad.

N306padkeHne Ha pUCYHKax 1 KOHCTPYMPOBaHWE Ha MOAENSX nep-
NEHANKYNSPOB M HAKMOHHBIX K MI0CKOCTH, NPSIMbIX, NapasifieNbHbIX
MI0CKOCTEN, YII0B MEXAY NPSIMOIA 1 NIOCKOCTLIO U 060CHOBaHMe
NOCTPOEHMUSI.

PelueHue 3agay Ha BblUMCIEHNE TEOMETPUYECKUX BETMUMH. Onuncbl-
BaHVe PaccTosiHUA OT TOUKM A0 M/IOCKOCTU, OT NPSIMOiA 10 N/IOCKO-CTH,
MeXay MJOCKOCTSAMM, MEXAY CKPeLLBatoLMMUCS NPSIMbIMU, MEXAY
NPOU3BO/ILHLIMU (hUrypamMmn B NPOCTPAHCTBE.
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MpogonxeHne TabauLbi

CopaepxaHue o6yuyeHus

XapakTepucTmka OCHOBHbIX BUAOB AeATe/IbHOCTU CTYAEHTOB
(Ha ypoBHe yueGHbIX AeiicTBUIA)

dopmynnpoBaHue 1 AoKa3biBaHNE OCHOBHBLIX TEOPEM O PACCTOSIHUSAX
(TeopeM cyLecTBOBaHNS, CBOICTBA).

V306paxkeHre Ha yepTexax n Mmogensax pacctosHus n o60ocHoBaHve
CBOMX CyXAeHuii. OnpeaeneHve 1 BbluncieHne pacCcTosHWA B nNpo-
cTpaHcTBe. [NpuMeHeHne hopMyn 1 TeOpeM NAaHUMETPUN ANs peLle-
HMSA 3ajau.

O3HaKoM/IEHUE C NOHATUEM MapasiNesIbHOr0 NPOEKTUPOBAHNSA U ero
cBolicTBaMu. @opmy/iupoBaHUe meopembl O 1oWadu 0Opmo2oHaslb-
HOU NpoeKyuu MHO20Y20/TbHUKA.

MprMeHeHre Teopun A 060CHOBAHUS NOCTPOEHWUIA N BbIYUCIEHWIA.
ApryMeHTMpoBaHne CBOMX CY)XAeHWli 0 B3aMHOM PacnosioxXeHnn
NPOCTPAHCTBEHHBIX uryp

MHororpaHHuKu

OnucaHve 1 xapakTepucTuka passinyHbIX BULOB MHOTOrPaHHUKOB,
nepeyncsieHne nx 3/1IEMEHTOB M CBOICTB.

N306paxkeHne MHOrorpaHHUKOB 1 BbINOSIHEHWE NMOCTPOEHMS Ha 130-
OPaKEHUSIX U MOAENAX MHOTOTPaHHUKOB.

BbluncneHne NMHERHbIX 3/IEMEHTOB U YI/I0B B NPOCTPAHCTBEHHbIX
KOHUrypaumsix, apryMeHTpoBaHe CBOMX CYXAEHUIA.
Xapaktepuctuka n n3o06pakeHne CeYeHUsl, pa3BepmMKU MHO202PaH-
HUKOB, BblYMC/IEHME N/I0LLLAAei NOBEPXHOCTENA.

MocTpoeHue NpocTeiumx ceveHuii kyba, Npuambl, Nupamugsl. MNpu-
MeHeHMe (DaKTOB U CBEAEHWI 13 NIaHUMETPUM.

O3HakoM/IeHNE C BUAAMM CUMMETPUIA B NPOCTPaHCTBE, hopMympo-
BaHVe onpenenieHnin 1 CBOMNCTB. XapaKTepucTka CUMMETPUM Ten
BPALLLEHMSI U MHOTOTPaHHKKOB.

MpUMeEHeHWe CBOMCTB CUMMETPUM NPU PELLEHUN 3aau.
Mcnonb3oBaHre NpMoBpeTEHHbIX 3HAHWI A1 uccnefoBaHus U Moge-
IMPOBaHNA HECMOXHbIX 3a4au.

N306paxeHne 0CHOBHbIX MHOTOrPaHHWUKOB W BbINOIHEHUE PUCYHKOB
no ycnoBusm 3agad

Tena n noBepxHOCTU
BpaleHuns

O3HakomeHne ¢ Bugamu Ten BpatleHus, hopmynnmpoBaHue mux onpe-
[OEeNeHWi N CBOWCTB.

dopmynnpoBaHMe TEOPEM O CEYEHMM LLapa NI0CKOCTb U NI0CKO-
CTK, KacaTesibHO K cdoepe.

XapakTepuctmka n n3obpaxeHune Ten BpalleHusi, X pasBepTku, ce-
yeHusl.

PelueHune 3aa4 Ha NOCTPOEHME CEYEHWIA, BblYUCNEHME A/IMH, PAcCTO-
AHWIA, YrnoB, nnowaaeii. NMposegeHne aokasaTefbHbIX paccyXaeHui
npu peLleHun 3agau.

MNprMeHeHre CBOCTB CMMMETPUM NPU peLLeHn 3a[a4 Ha Tena Bpa-
LLleHMs, KOMBUHaLMIo Ten.

V306paxkeHne OCHOBHbIX KPYT/bIX TN U BbINOHEHNE PUCYHKA MO
YCNOBUIO 384a4K

N3mepeHUs B reoMeTpum

O3HaKOM/IEHUE C NOHATUAMM NJoLaaN 1 06bEMA, aKCMOMaMM

1 cBOlicTBaMM.

PelueHune 3a4ay Ha BbluMcneHne nnaoLlageli Nniaockmx uryp ¢ npumve-
HEeHVeM COOTBETCTBYHOLLMX DOPMY/T U (DAKTOB U3 NAAHUMETPUN.
MN3yuyeHne TeOpPeM O BbIYMCIEHUN 0OGBEMOB NPOCTPAHCTBEHHbIX TES,
pelleHne 3aga4y Ha NprMeHeHne opMy/ BblYMCIEHNS 06 bEMOB.
W3yueHune chopmyn A51s BbIUMCIEHUS NJIOLLAAEl NOBEPXHOCTEN MHO-
rOrpaHHMKOB W Ten BpalleHusl.

O3HaKoM/IEHNE C METOAOM BbIYUC/IEHUS MOWAAN NOBEPXHOCTYN cchepbl.
PelueHune 3aa4 Ha BbluMCieHne nnoLaaeli NoBepPXHOCTM NPOCTPaH-
CTBEHHbIX TenN

KoopaunHatbl U BEKTOPbI

O3HaKoM/IEHME C NOHATMEM BeKTopa. V3yyeHne gekapToBoli cucTe-
Mbl KOOPAMHAT B NPOCTPAHCTBE, NOCTPOEHME MO 3aA4aHHbIM KOopau-
HaTam TOYeK U NSI0CKOCTEN, HaXOXAeHUe KOOpAMHAT TOYEK.
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OKOH4YaHune Tabavibl

CopaepxaHue o6yuyeHus

XapakTepucTmka OCHOBHbIX BUAOB AeATe/IbHOCTU CTYAEHTOB
(Ha ypoBHe yueGHbIX AeiicTBUIA)

HaxoxaeHune ypaBHEHWi i OKpY>XHOCTU, cdpepbl, NI0CKOCTU. Bblumc-
NEHVEe PacCTOSIHUIA MeXay ToUKamu.

M3yueHre CBOWCTB BEKTOPHBIX BE/IMUMH, MPABU/T Pa310XEeHUs BEK-
TOPOB B TPEXMEPHOM NPOCTPAHCTBE, NPaBW/T HAXOXAEHWST KOOPAW-
HaT BeKTopa B NMPOCTPaHCTBe, NpaBu/ AeNCTBUiA C BEKTOpPamu, 3a4aH-
HbIMU KOOpAMHATaMW.

MpUMeHeHVe Teopun NpK pelleHny 3aay Ha AeiCTBYSI C BEKTopamu.
M3yueHne cKansapHOro NpovsBeAeHns: BEKTOPOB, BEKTOPHOTO ypas-
HEHWs NPSMOIA U NAOCKOCTW. MpUMEHEHUE TEOPU NPW PELLIEHNM 3a-
[lay Ha JelicTBMSI C BEKTOpamu, KOOPAMHATHbLIA METOA, NPUMEHEHNE
BEKTOPOB A/151 BbIUMC/IEHUSI BENIMYMH YT/I0B U PACCTOSHUIA.
O3HaKoM/IEHME C foKa3aTelbcTBaMU TEOPEM CTEPEOMETPUN O B3a-
VMHOM PaCrosIOXEHUW NPSIMbIX 1 NI0CKOCTEl C UCMO/b30BaHNEM
BEKTOPOB
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YUYEBHO-METOIMYECKOE
N MATEPUAJIBHO-TEXHNYECKOE OBECIIEHEHUNE

[IPOI'PAMMBI YUEBHO! JUCLIUITJIMHEI «MartemaTuka: anre6pa 1 Hauaaa
MaTeMaTUUeCKOro aHa/iv3a; FreOMeTpUsi»

OcBoeHre TIporpamMMbl yueOHOM AWCIMIUIMHBI «MaTeMaTuKa: anrebpa v Hadasa Marte-
MaTHUYeCKOTO aHaju3a; TeOMeTpHs» TpeJrioyiaraeT Hajuuue B TipodeccroHanbHON 00pa3o-
BaTeIbHOM OpraHv3alvy, peanv3yoljeil oOpa3oBaTebHYI0 TIPOrpaMMy CpefiHero o01ijero
obpa3oBanus B nipefienax oceoeHust OITOIT CITO Ha 6a3e ocHOBHOTrO 0611jero o6pa3oBaHus,
yueOHOTO KabuHeTa, B KOTOPOM HMMEETCs BO3MOKHOCTh 00eCreurTh 00yJaroluMcsi CBO-
6onHbIN focTyn B VIHTepHeT BO BpeMsi YueOHOTO 3aHSATHUS U Mepuo/, BHeyueOHOU JesTesib-
HOCTH.

[Tomerjenre KabWHeTa [O/DKHO Y/OB/IETBOPATH TpeOoBaHUsM CaHHUTapHO-3IHEMUO
nornyeckux npaBui ¥ HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAlL|eHO THIIO-
BbIM 000py/ZiOBaHMEM, yKa3aHHBIM B HACTOSIIMX TPeOOBAaHUSIX, B TOM UWCJIe CTeLUaTn3U-
POBaHHOW yueOHOU Mebesiblo U cpefcTBaMU 00yueHHs], JOCTaTOYHBIMHU [ijisl BBITIOJTHEHUS
TpeOOBaHMi K YPOBHIO TIOATOTOBKY 00yyJaromumxcsil.

B kabuHeTe [O/DKHO OBITH My/JbTUMEAWNHOE 000PYZOBaHHWe, TOCPEJCTBOM KOTOPOTO
yuacTHUKM o0Opa3oBaTebHOTrO MpoLjecca MOTYT MPOCMaTpyBaTh BU3yalbHYH0 MH(OpMaLio
0 MaTeMaTHKe, CO3/|aBaTh Tpe3eHTalluy, BUJeoMaTepuasbl, UHbIE JOKYMEHTHI.

B cocraB yue6HO-MeTOAMYECKOTO ¥ MaTepralbHO-TeXHUUeCKoro obecrieueHus rporpam-
MbI yueOHOM AUCLMIUIMHBI «MaremaTyka: aarebpa ¥ Hauaja MaTeMaTH4ecKOro aHain3a;
TeOMETPUSI» BXOJST:

* MHOTO(YHKIIMOHATbHBINA KOMIUIEKC TTPerojaBaTe’is;

* Har/sgHbIe T0CcoOust (KOMITIEKTHI yueOHbIX Tab/uLl, T/IaKaToB, TOPTPETOB BhIJAk0-
IIUXCSl YUYeHbIX-MaTeMaTHKOB U [Ip.);

* WH(OPMALIMOHHO-KOMMYHHUKATUBHbBIE CPE/ICTBA;

* 3KPaHHO-3BYKOBBIE [10COOWS;

* KOMIUIEKT TeXHIUYEeCKOHW JOKyMEeHTaIliH, B TOM YHMCJ/Ie TIacTiopTa Ha cpeJcTBa o0yye-
HUSI, THCTPYKLIMU T10 WX UCII0/Ib30BaHUIO U TEXHHKe 0e3011acHOCTH;

* 6ubmoTeuHbIN QOH/,.

B 6ubsmmoTeunslii GoH/ BXOAAT yueOHUKH, yueOHO-MeToanuyeckre KoMruieKThl (YMK),
obecrieurBaroIe OCBOEHHE YuyeOHOW AMCLUIUIMHBI «MaTemaThka: anrebpa W Hauaia
MaTeMaTUueCKOro aHaiv3a; reoMeTpUsi», PeKOMEeH/OBaHHble WU [OMYyleHHble IJis HC-
T0/Ib30BaHMsI B MPo(deccoHaNbHBIX 00pa3oBaTe/IbHbIX OpraHM3alysX, peaau3yromx o00-
pa3oBaTe/IbHYI0 MPOrpaMMy CpefiHero o6iero obpasoBanus B mipefiesiax ocBoenusi OTTOTT
CIIO Ha 6a3e ocHOBHOTrO0 00111er0 00pa30BaHUsI.

bubsioreuHslii GoH/ MOXKeT ObITh [JOTIO/HEH SHIMKIIOTIeJUSIMU, CTIPAaBOUHUKAMH, Ha-
YYHOM, Hay4YHO-TIOMYJIIPHOM U IPYTOU IMTepaTypou 10 MaTeMaTHKe.

B mpotiecce ocBoeHusi pOrpaMMbl yueOHOM JUCLIMIUIMHBI «Marematvka: anrebpa u
Hauajla MaTeMaTMUeCcKOro aHa/iu3a; FeOMeTpHUsi» CTYJEeHThbl [O/DKHBI TMOMYYUTh BO3MOXK-
HOCTh JIOCTyTa K 3/IeKTPOHHBIM yueOHbIM MaTepHajaMm I0 MaTeMaThKe, UMEOLIUMCS B
cBoOozHOM AocTyre B ceTd VIHTepHeT (3/IeKTPOHHBIM KHWUTAM, TIPAaKTUKyMaM, TecTaM,
Martepuanam EI'D u gp.).
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