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[MOACHUTE/IbHAA 3AITUCKA

Paboyass nporpamMma yuebHoro npegmera OOIlly.04 MaremaTuka
npefHa3Ha4veHa A/ usydyenud MateMathku B OBHOY «K3MT», peanusyromem
0o6pa3oBaTe/JbHYI0 NpOTPaMMy CcpeAHero o6miero o6paszoBaHUs B IIpefieiax
OCBOEHUsS OCHOBHOM npodeccuoHalbHOW 06pa3zoBaTesbHON nporpammel CIHO
(OIIOIT CIIO0)} Ha 6a3e OCHOBHOro o6wero ob6pasoBaHMA NOpPH NOLTOTOBKE
CenMaJydCTOB CpeJHEero 3BeHa Mo crenvanbHocTaM: 15.02.06 MorTax H
TEXHUYECKAs 3KCIVIyaTalysa X0J0AUAbHO-KOMIPECCOPHbIX MallMH U YCTaHOBOK
(no otpacnaam), 09.02.01 KommnbloTepHble cucTeMbl H KoMiuiekcol, 23.02.05
JKcnayaTtaius TPaHCIOPTHOTO 3/1eKTPoo6opy/I0BaHHS B aBTOMATHKH (110 BU1aM
TPaHCIOPTa, 32 UCKII0YEHHEeM BOJHOTO).

[Iporpamma paspaboTaHa Ha ocHOBe TpeboBaHuil GI'OC cpepHero 06iero
obpazoBadus (PIr'OC COO0), yrBepxjeHHOr0 MUHHCTEPCTBOM 00pa3oBaHUsA H
Hayku PO ot 17 mast 2012 r. Ne413, B pepakumuu oT 29 wionsa 2017 r, u
IpUMEpPHO#i mnporpaMMbl  061le00pa30BaTeNbHON  y4eOHOW  JUCLUIIKHBI
«MaTeMaTHKa: anrebpa ¥ Hayaja MaTeMaTU4YeCKOro aHa/ln3a; TeOMeTpHs» AJIs
npodeccHOHa/IbHBIX  0Gpa30BaTe/NbHbIX OpPraHM3aLui, pPEeKOMeHA0BaHHOH
denepanbHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «PefepasbHbli
WHCTUTYT Pa3BUTUs 06pa3oBaHusi» (AaTa perucrpauun - 20.06.2016, Ne 00L1-9-
160620), C yTOYHEHHEM COZiep>KaHHs y4yebHoro Marepuasia,
NOC/AeJ0BATENbHOCTH €ro U3Y4YeHMs, pacupelieieHusa Y4eO6HBIX 4acoB, BHJOB
CaMOCTOATENbHBIX paboT ¢ y4eToM cHeuuPUKd NPorpaMM HOATOTOBKH
cneryanuctoB cpenHero 3BeHa ([1T1CC3), ocBanBaeMbIxX cllelUaNbHOCTEH,

®I'oC COO ompexpenser Tpeb6OBaHUA, NpeLbABAsAEMble K CTPYKTYypE,
CoZepKaHuIo H pe3yJbTaTaM OCBOEHMUA y4eBHOro npeMeTa
OO0lly.04 MaremaTHKa.

CozepkaHue nporpamMmbl yuebHoro mnpeamera OOlIly.04 Maremartuka
HanpasJIeHO Ha JOCTHIKEHHE CJIeAYIOIHNX Le/eH:

— obecnieyeHre CHOPMUPOBAHHOCTH INPEACTABIEHUH O COUMANbHBIX,
KYJbTYPHBIX 1 HCTOPUYECKUX QaKTOpaxX CTaHOBAEHUA MaTeMaTUKY;

— obecnedeHue cOPMUPOBAHHOCTH JIOTHYECKOTO, aJrOPUTMUYECKOr0 U
MaTeMaTHU4eCKOr0 MbIIJIeHUS;

— obecneyeHre COOPMUPOBAHHOCTH YMeHUH NpPUMEHATL NOJYYEHHbBbIE
3HAHMS [IPH pellieHUH pa3/InYHbIX 33/aY;

— obecnedyenyie CHOPMUPOBAHHOCTHU NpPEJCTABJEHHM 0 MaTeMaTHKe Kak
YacTH  OOIHIeYe/IOBEYECKOH  KyJIbTYphl, VHUBEPCAJbHOM  A3bIKE€  HayKH,
NIO3BOJIAIOIIEM OTIMCHIBATD U H3y4aTh peasibHble NPOLecChl H ABJIEHHUS.
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1. ObIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEAMETA

MartemaTuka aABjAeTcd (yHJaMeHTalbHOH  0011e006pa3oBaTe/bHON
AUCIMIIMHOM €O CJAOKHUBIIMMCA VCTOWYUBBIM COZep)KaHueM H o6LUuMHU
TpPeOOBAaHUAMHU K I10JIOTOBKE 00y4YarMUXCcA. [IpH OCBOEHUM CHenHaAbHOCTEH
CHO: 15.02.06 MoxHTaxx ¥H TexHUYeCKasa IKCIUIyaTalusg XOJOAHJIbHO-
KOMIIPeCCOPHbIX MallliH U yCTaHOBOK {10 oTpacaam), 09.02.01 KoMmnbloTepHbie
CUCTEMb] 5 KOMIIJIEKCHI, 23.02.05 JKCIIyaTayud TPAHCIIOPTHOTO
3JIEKTPOOOOPY/LOBAHHSA U aBTOMATHUKH {10 BUAAM TPaAHCIIOPTA, 32 UCKJIKYEHHEM
BOZHOI0), TEeXHOJIOTHYECKOro npoduis npodeccHOHANbHOTO 00pa30BaHUs
MaTeMaTHKa M3ydaeTcs Oosiee YIAyOJeHHO, KaK NPOQUIBHBIH y4eOHBIA
npeAMeT, yYUTHIBAIOIAsA CllellUPUKY OCBAaNBaeMOH ClleliMalbHOCTH.

3TO BbIpaXaeTcd B COJEpXKAaHHM 00y4eHHsl, KOJMYECTBE YacoB,
BblJle/IieMbIX HA M3y4eHUe OTZEbHbIX TEM IPOrpaMMbl, IJIyOHHe UX OCBOECHHHA
CTYAEHTaMH, o06beMe U  XapakTepe INpPaKTHYECKUX  3aHATUH, BHUJAX
BHEayAUTOPHOMN CaMOCTOATENbHON paboThl CTYAEHTOB.

Obigue 1eaud H3y4YeHUs MaTeMaTHKU TPaAULMOHHO pealusylTcad B
4eTbipex HalpaBJieHUusx:

1) obiuee npesctaBaeHue ob Hedx U METOAAX MaTeMaTHKH;

2} AHTeANIeKTya/bHOe Pa3BUTHE;

3) opaasieHUe HeOOX0AUMbIMY KOHKPETHBIMHK 3HAHUAMH U YMEHHUAMY;

4) BocnuTaTENbHOE BO3AEHUCTBHE.

Hpodunuszanus ueneil mMareMaTHYecKoro o6pasoBaHUsA OTpaKaeTCad Ha
BbIGOpE MPUOPUTETOB B OPraHM3alMM y4eOHOH AeATe/NBbHOCTH 00yYaloluXCs.
JJIi TEXHOJIOrM4ecKoro npodpuas npodecCMoHaIbHOrO 06pa3soBaHMA BLIGOD
nejsel cMellaeTcss B IparMaTH4YeCKOM HalpaBJeHMH, IpefycMaTpUBaolleM
yCculeHHe ¥ pacliipeHde NPHUKJIAJHOTO XapaKTepa W3ydeHHs] MaTeMaTHKH,
NPEUMYILEeCTBEHHON OpHEeHTallH Ha aITOPUTMHYECKHHA CTHJIb [103HABATENbHOH
JesiTe/IbHOCTH.

[IpodusbHasA COCTaBAAWAA OTPaKaeTcd B TPeOOBAaHUAX K MOArOTOBKE
06y4aroUINXCs B YacTH:

— o6uiel cucTeMbl 3HAHUN: COAEpKAaTeNbHblE IPUMEPb] HMCHOJIb30BAHUS
MaTeMaTHYeCKHX UAeH 1 MeT0/I0B B NpodecCHOHAIBLHOH AeATEbHOCTH;

~ YMEHHIi: pasjMuve B YpoBHe TpebOBaHHMH K cnomef)c*rH NpPUMeHseMbIX
aNrOPUTMOB;

~ MPaKTHYeCKOr0 HCIOJb30BaHUA NPUOOGPETEHHBIX éHaHuﬁ U YMeHHil:
VHHBUAYAAbHOTO y4eOHOT0 ONbITA B NOCTPOEHUN MaTEMaTIASI‘IeCKHX MO/ieneMn.



Takum o6pasoM, peanusaius cojepaHUs y4eOHOTrO npeaMeTa
OPHEHTHUPYET Ha MNPHOPUTETHYI0 pPOJb IMPOUECCYAlbHBIX XaPaKTEPUCTHUK
y4e6HOH paboThl, 3aBHCALIMX OT Mpodu/sa MpodeccCHOHaNbHOIO 06pa3oBaHud,
MONYYEHU ONbITa MWCNOAbL30BAHUA MaTEMAaTUKM B COJEPXKATENbHBIX W
NpoQecCHOHANBHO 3HAUYUMbBIX CUTYalMsX @O0 CpaBHEHHIO C (GOpMaJbHO-
YPOBHEBBIMH Pe3y/IbTaTUBHBIMU XapaKTePUCTHKAMHK 0ByYeHHUs.

Cogepxanre y4deOHOro mnpegMera pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMH COZepKaTebHbIMU JUHUAMHU 00ydeHs MaTeMaTUKeE:

— anrebpandeckas JWHHS, BKIIOYAKONMEAS CHCTEMATU3ALUI0 CBEAEHHM O
yuclax; M3y4eHWe HOBBIX M 0000lueHMe paHee H3YyYeHHBIX Olepaiiuit
(Bo3BelileHne B CTemeHb, H3BJIEYEHHE KODHs, JIOrapudMUpOBAHHE, CHHYC,
KOCHHYC, TAHI'€HC, KOTaHTeHC U 0OpaTHble K HUM); M3YYeHHEe HOBbIX BUJIOB
YHUCIOBBIX BBIPAXKEHUH U GOpPMYJI; COBEPLIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB
U BBIYMUC/AUTENbHOH  KYJbTYphl, pacllMpeHHe M  COBEPHIeHCTBOBAHUE
anrebpanveckoro amnmnapara, cHOpMUPOBAHHOIO B OCHOBHOM IIKOJe, M ero
NPUMEHEeHHe K PELIeHHI0 MaTeMaTHYeCKUX U TPUKJIAIHbIX 3aaY;

~ TeOPeTHUKO-GYHKUHOHANbHAA JIMHUS, BKAKYAONas CUCTEMaTU3aluI0 ¥
pacliMpeHye CBeJeHUNM 0 ¢QYHKOUSX, COBEPUIEHCTBOBaHHWE TrpaduyecKux
YMEeHHH; 3HAKOMCTBO C OCHOBHBIMH WHJAEAMU M METOJAaMH MaTeMaTU4ecKoro
aHanusa B oO'beMe, MO3BOJIANOIEM HCCIEA0BAaTh 3JeMeHTapHble (QYHKUUH U
pemlaTbh IpOCTeilline reoMeTpuveckue, GU3UYECKHe H Jpyrue NPHUKJIAAHBIE
3a4a4H;

— JIMHUSl YpaBHEHMH U HEpPaBEHCTB, OCHOBAaHHAd Ha IMOCTPOEHHH U
UCC/leJOBAaHUM MaTeMaTHYeCKUX MoJeseld, nepeceKaromascs ¢ anrebpanyeckoi
U TeOpeTUKO-QYHKUMOHANIBHOW JIMHUAMM U BKJIKYAKOIAA pa3BuUTHe, U
COBEPHIEHCTBOBAHUE TEXHUKU anrebpandeckux Npeobpa3oBaHUN g pelleHus
yYpaBHeHHI, HepaBeHCTB M cHUCTeM; GOPMUPOBAHHE CHOCOGHOCTH CTPOUTH H
UCCAe0BATh NPOCTeiliMe MaTeMaTHYeCKHe MOAEH TIPpY pellieHUH NPUKIaZHbIX
334a4, 33/1a4 W3 CMEXHbBIX U ClIeIHaAbHbIX JUCLUILINH;

— reOMeTpHYecKass JIWMHUS, BKIKOYAKIIaA HarasaAHble NpeAcTaBJeHHs o
NPOCTPAHCTBEHHBIX ¢Urypax M H3ydeHHe HX CBONCTB, (OpMHpOBaHHE H
pa3BuTHE NPOCTPaHCTBEHHOTO BOOOpAKEHUS, pasBuTHE cnoco0oB
reOMeTpPHYECKUX HU3MEpEeHWUH, KOOPJAWUHATHOIO U BEKTOPHOIO MeTCL0B A
pelieHus MaTeMaTUYeCKUX U NPUKJIaAHbBIX 3a/1a4;

— CTOXacTU4ecKasd JIMHUS, OCHOBAHHAA Ha PAa3BUTHM KOMOHHATOPHBIX
YMEeHHH, MpejCTaBJeHMH 0 BepOSATHOCTHO-CTAaTUCTUYECKUX 3aKOHOMEPHOCTHAX
OKpYaiolero Mupa.



B TeMaThuyecKoM IIaHe MPOrpaMMbi y4eOHBIA MaTepuas NMpeACTaBJieH B
dopMe uepenyIolerocsi pasBepTbIBAHUS OCHOBHBIX COAEPIKATeNbHbIX JIMHUM
(anre6panyecKod, TeOpeTHKO-QYHKLHOHANbHOM, ypaBHEHUH U HepaBEeHCTB,
recMeTpHUYeCcKOU, CTOXaCTUYeCKOo ),

UsyyeBue o6uieobpa3oBare/sbHOT0 y4ebHoro npeamera 0O0Ily.04
MareMaTHKa 3aBepuHiaeTcs MOABeJeHMeM HTOroB B (opMe HUCbMEHHOro
9K3aMeHa B paMKax NPOMEXKYTOYHOH aTTecTauuu CTYAEHTOB.



2.MECTO YYEBHOI'O NPEAMETA B YYEBHOM I1VJIAHE

Yuebnniit npeamet O0Ily.04 MaTtemaruka sBJseTCA y4eGHBIM HMPEIMETOM
obA3aTe//bHOM npeAMeTHOM obsacTh «MaTemaTHka U HHQopMmaTuka» PrOC
cpejHero obiiero o6pasoBaHusl.

B OBHOY «K3MT», peanunsymoiieM 06pa3oBaTe/IbHYI0 NPOrpaMMy CpeJIHero
obuiero obpasoBaHust B npegenax ocsoenus OIIOII CIIO ma 6ase OCHOBHOrO
o6wwero obpasoBaHus, yuyeOHBIM npeimer OOIly.04 MaTemaTvKa u3ydaeTcs B

obuieobpasoBaTesbHOM y4eOHOM nukie ydebHoro miaHa OIIOI CIO Ha 6ase
OCHOBHOTO 00111ero o6pa3oBaHusl.



3. PE3YJ/IbTATbI OCBOEHUA YYEBHOTO INIPEAMETA

OcsoeHne cofepxaHus yue6Horo mpeamera OOIly.04 Martemaruka

obecrneyuBaeT AOCTHUXEHWE CTYACHTaMU CAeaYIOI KX pe3yabTaToB!:
¢ JUYHOCTHBIX:

cHOpPMHPOBAHHOCTD NpeACTABJEHHI 0 MaTeMaTHKe KaK YHHBepCaJbHOM
A3bIKe HAyKH, CPeJCTBe MOJE/NUPOBAHUS SIBAEHUN U NPOLIECCOB, HEAX U
MeTo/aX MaTeMaTHKY;

NOHHWMaHWe 3HAYMMOCTH MaTeMaTUKHA s HayYHO-TEXHHYECKOIo
nporpecca, cGOPMUPOBAHHOCTL OTHOUIEHMA K MaTeMaTHKe KaK K 4acTH
061HeYesIOBEYECKOH KyAbTYypPhl Yepe3 3HAKOMCTBO C MCTOpHUEH pa3BUTHS
MaTeMaTHKH, 3BOJIHEN MaTeMaTHYeCKHUX HeH;

pasBUTHE JIOTMYECKOr0 MBIIJIEHUS, NPOCTPAHCTBEHHOr0 BOOOGpaXKEeHMS,
aNTOPUTMMHYECKOH KyJbTYpPhl, KPUTUUHOCTU MBIILJIEHHS Ha YpPOBHE,
HEeoOX0AMMOM s Oyayimiedt npodecCHOHANbHOU JeATeNbHOCTH, A
NPOO/LKEHUA 00PAa30BAHUA M CaMOOOPa30BaAHUS;

OBJIaZieHe MaTeMaTHYeCKUMU 3HAHHAMH U YMeHUSAMHU, He0OXO0AUMbIMUA B
NOBCEeHEBHON >KM3HHM, [J OCBOEHUH CMEXHBIX €CTeCTBEHHOHAYYHBIX
JAUCUHMIUIMH U JUCHHUIIMH NPOQeCcCUOHA/IbHOTO LUK/IZ, AJA MOJyuYeHUs
o6paszoBaHusd B 06J1acTsX, HE Tpebyrwux yraybJeHHONU MaTeMaTH4ecKoH
IOATOTOBKY;

TOTOBHOCTb M CHOCOBHOCTH K  0Opa3oBaHMIO, B TOM  YHCJIe
camo00Opa30BaHUID, Ha MPOTSHKEHUM BCeH JKU3HM; CO3HATeJbHOE
OTHOLUEHHE K HeNpepblBHOMY 06pa30BaHUI0 KaK YCJIOBHIO YCIEIlHOH
npodecCHOHaNbHOM U 061LeCTBEHHOM JeATeNbHOCTH;

FOTOBHOCTb M CIHOCOOHOCTB K CaMOCTOATE/NbHOM TBOpPYECKOH H
OTBETCTBEHHOM AesATe/LHOCTH;

rOTOBHOCTB K KOJJIEKTUBHOM paboTe, COTPYLHHUUECTBY CO CBePCTHUKAMHU B
06pa30BaTe/ILHOMN, OOIIECTBEHHO MOJE3HOH, y4eBHO-UCCAe0BaTENAbCKOH,
NPOEKTHOH ¥ APYTUX BUAAX AeATeJbHOCTH;

OTHOWIeHHEe K MNpodeCcCHOHANbHON HAeATeJbHOCTH KaK BO3MOXHOCTU
y4acTHsl B peLIeHWd JIMYHBbIX, OOIIeCTBEHHbIX, TOCYLapPCTBEHHbIX,
obuieHalMOHAIbHBIX TPobieM;

e MeTanpe JMETHDLIX:

YMEHHEe CAMOCTOATEeJILHO OonpellesiATh Lead AedATe/JIbBHOCTU W COCTABJIATD
[J1aHbl AeATe/IbHOCTH; CAMOCTOATEJNBbHO OCYVIUECTBJIATL, KOHTPOJUPOEBATDL
U  KOPPEKTHPOBATb [AeATE/IBHOCThb; HCNOJAB30BaTh BCE€ BO3MOXHbIE



pecypchl A AOCTHXKEHUs IOCTABJAEHHBIX LeJed U peanu3aldy IJIaHOB
AeATeJbHOCTY; BbIOMPATh YCHElIHble CTPAaTEerHM B pasJMyHbIX CUTYalLUAX;
yMeHHe TIPOAYKTHBHO 00IaTbcd U B3aUMOJENCTBOBaTh B IpoLecce
COBMECTHOW JeATeNbHOCTH, YYMUTHIBATH MNO3HLUU APYTUX Y4aCTHHKOB
JledTeNbHOCTH, 9QPeKTHBHO pa3peliaTb KOHQJIUKTEL;

BJIaJleHHe HaBBIKAMHU II03HABATeJbHOH, Y4eOHO-UCCAeJ0BaTeNbCKOH U
IIPOEKTHOH  AEeATEeNbHOCTH,  HaBbIKAMM  pa3pelleHus  npobiem;
CIIOCOGHOCTE M TOTOBHOCTH K CaMOCTOSTENbHOMY TIIOUCKY MeTOJ0B
pelmeHust [PaKTUYEeCKUX 33kay, [pHMEeHEHHI0 pa3/IMYHBIX MeTOLOB
[I03HAHUS;

FOTOBHOCTb M CHOCOBHOCTb K CaMOCTOATEJbHOM HHQOPMALHUOHHO-
II0O3HaBaTe/IbHON [edTe/JbHOCTH, BK/OYasd yMeHUe OpPUEeHTUPOBATbCHA B
pa3/MYHbIX UCTOYHHUKAX UHPOPMALMY, KPUTUYECKH OLEeHUBATh U
MHTEepIpeTUpPOBaTh KHHPOpPMALHI0, [OJAy4aeMyH K3  pa3/IMYHbIX
UCTOYHUKOB;

BJAaJEHUE S3BIKOBBIMU CpPEeACTBAMU: YMEHME $CHO, JIOTUMHO U TOYHO
W3/iaraTb CBOI TOYKY 3pEHMs, HCNOJIb30BaThb aJieKBaTHbIE€ S3bIKOBbIE
CpefCTBa;

BJaJieHHe HaBblKaMM I03HaBaTeJbHONH pedJseKcUd KaK OCO3HaHUsA
COBEpIIaeMBbIX AEHCTBUH U MBICAUTEbHbBIX NIPOLECCOB, UX Pe3Y/IbTATOB H
OCHOBAaHMH, IPaHUl] CBOET0 3HAHUS K He3HaHHs, HOBbIX N103HABATE/JbHBIX
3371a4 U CPeACTB /15 UX JOCTHXKEHHU,

LeJIeyCTPEMJIEHHOCTD B [O0MCKax U IPUHATHH peLieHNH,
CO00OPA3UTENBbHOCTE M HMHTYMIHUS, Pa3sBUTOCTbL IIPOCTPAHCTBEHHBIX
npeACcTaB/IeHUH; CrIOCOOHOCTb BOCIPUHUMATD KPAacoTy Y TapMOHMIO MUPA;

» [IpeMeTHBIX:

cHOPMHUPOBAHHOCTL NMpeACTaBJAeHHH 0 MaTeMaTHKe KaK 4aCTH MUPOBOH
KyJBTYpPbl U MECTe MaTeMaTUKH B COBPEMEHHOHN LMBUIM3ALMH, CIOCO6AX
OfMCaHUs ABJEHUI pealbHOTO MUPA HAa MaTEMaTUYECKOM A3LIKE;
COOPMUPOBAHHOCTh HPEACTABAEHUM O MaTeMaTHYeCKHUX IMOHATHUAX Kak
BaXKHEUMIIUX MaTeMaTHYeCKUX MOoJeNdx, I03BOJIAIOIIMX ONUChIBAaTh U
M3y4yaTk pasHble NPOLecChl W ABJEeHUA; [MOHMMAaHHE BO3MOXHOCTH
AKCHOMATHYECKOT0 MOCTPOeHUsl MaTeMaTHYeCKUX TEOPUH;

BJ3JleHHEe MEeTOAaMM [0KAa3aTeNbCTB M aJIFTOPHTMOB pellieHus, YMeHHe UX
NPUMEHATH, NPOBOAUTD JOKa3aTeNbHbIE PACCYKAEHHUSA B X0Je DelleHUs
3a/ay;

BJaJe€HHEe CTAaHJAPTHbIMU MNpUeMaMH pelleHHd pPalydOHANbHBIX H
HppalMOHa/bHBIX, II0Ka3aTe/lbHbIX, CTENEHHbIX, TPUTOHOMETPHYECKHX
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YpaBHEHWH W HepaBeHCTB, HUX CHUCTeM; HCI0Jb30BaHHe TOTOBBIX
KOMIIBIOTEPHBIX NPOrpaMM, B TOM YHC/Ae A/ NOUCKA MYTH PEleHUs U
WJLTIOCTPAlMHK pellieHUsl YypaBHEHUH X HEPaBeHCTB;

cOOpPMHUPOBAHHOCTL  NpeACTaBJIeHUH 06  OCHOBHBIX  IOHATHAX
MaTeMaTH4YeCcKoro aHaau3a U UX CBOWCTBaX, BJaJeHHe YMeHHEM
XapaKTepU30BaTh IOBeeHHe OQYHKUMN, HCNOAb30BaHUE MOJIYYEHHBIX
3HAHUU A1 ONNMCAHUA U aHA/IN3a peasibHbIX 3aBUCUMOCTEN;

BJAJeHUEe OCHOBHBIMU MOHATHAMH O I[UJIOCKUX M HNPOCTPAHCTBEHHBIX
reoMeTpudecKux Purypax, uX OCHOBHBIX CBOHCTBaX; cOOPMHUPOBAHHOCTD
yMeHHs pacno3HaBaTh reoMeTpUyeckre QUIypsl Ha yepTexax, MOJeaxX U
B peaJbHOM MUpe; NpUMEHeHHe H3Y4eHHBIX CBOMCTB TeOMeTPUYeCKHX
buryp u Qopmyn Jjd pellleHUS TeOMeTpHUYeCKHX 3afad M 3aJay ¢
IPAaKTHIECKUM COJlepIKaHueM;

chOpMUPOBAHHOCTE NMPEJCTABJEHUN O NPOLEeccax M SIBJCHUAX, UMEIIIUX
BEPOSATHOCTHBIA  XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B
peaJbHOM  MHpe, OCHOBHBIX IOHATUAX 3JIEMEHTAapHOR  TEOopHUH
BEPOATHOCTEH; YMeHUM HaXoJAUTb U  OlLieHHBaTb  BEPOSATHOCTH
HACTYIJIEHUSI COOBITUM B NPOCTEHIIMX [PAaKTHYECKHX CHTYalUAaX M
OCHOBHbIE XapaKTEPUCTHKH CIy4YaHHbBIX BEJIHYNH;

BJIAJIeHVe HAaBbIKAMM UCIIOJIb30BAaHUA FOTOBBIX KOMIBIOTEPHBIX IPOTPaMM
NpU pelieHuH 3a4ad.
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4. 0OB'EM YYEBHOI'O MMPEJMETA U BU/Ibl YYEBHOU PABOTEI

Bupg yue6HO# pabdoThI

O61eM yacos

MaxcuManbHasi yyeGHas HarpyskKa (Bcero) 351
O6gasaTenbHas ayAUTOpHas yueGHas Harpyska {Bcero) 234
B TOM 4UCJIe:

NpPaKTHYECKKEe 3aHATUA 116
KOHTPOJIbHBIE PabOThI 6
IpaKTUYyecKas NoAroTOBKaA 36
CamocTogare/ibrasa paéora o6yuawuierocs (Bcero) ! 117
1. BeinosHeHHe UHAWBUAYANBHOTO 3aJaHHs 30
2. [loproToBKa K KOHTPOJbLHOHA paboTe _ 8
3. MunHu-coduHeHue Ha TeMy «/Jig 4ero Hy>kHa MaTeéMaTHKa B Moel 1
npodeccum»

4. BoinmosiHeHue pacyeTHOH paboThl 2
5. MsroToBjieHue Mojienelt reoMeTpHYeCKHX TeJ

6. [foAroTOBKa K NMPAaKTHYECKHMM paboTaM C UCTIOJb30BaHHEeM MeTOHYeCKUX 70

pexOMeHn/Jalluid [penojasaress, oQOpMJEHHE TpakTH4ecKux pabor,
NOArOTOBKA K UX 3aluTe.

flpomexyTo4YHas aTTecTauus B GopMe NHCbMEHHOr0 IK3aMeHa




5. TEMATUYECKHH IJIAH U CO/IEP?KAHUE YUYEBHOT'O IPEJAMETA 0O0Ily.04 MATEMATHKA

HaumeHoBadue CopepxaHue yyeGHOro MaTepuasia, NpakTudecKue paboTel, CaMOCTOATeAbHasA padoTa 06bem | B TOM YpoBseHb
pa3aesioB U TeM obGy4darmmxcH YacoB | 4Mciae | OCBOCHHUHA
NpaKTH-
qecKas
nojaro-
TOBKaA
1 2 3 4
Beegenue CopepxaHue y4eGHOoro MaTepuasia 3
MareMaTHKa B HayKe, TeXHHKe, 3KOHOMHUKe, HHPOPMAaLMOHHBIX TEXHOJIOTHUAX U MPAKTHYECKOH 2 2
AesiTeNIbHOCTH
CaMoCTOATe/IbHAsA paboTa 00Y4aAKIIUXCH 1
W3y4yeHue BBOAHOU jexuuu. MUHU-COUMHEeHHE Ha TeMy «/[/1 Hero Hy)KHa MaTeMaTHKa B Moei 1
npodeccHn»
Tema 1 Copepxanue yae6HOro Marepuasa 16
Pazsurne Hesple ¥ panuoHaspHble yMdcsa. JelcTBrA Ha/l paldoHaNbHbIMH YdcaaMu. JelcTBUTE/IbHbIE 4 2
MOHATHS gucna. KomnnexkcHpie yucaa. [eoMeTpudeckass MHTepapeTalius KOMIINEKCHbIX YMCEN.
0 Yyucae JecaTudnbie NpUOGAMMKeHUst JeHCTBUTENbHbLIX uucen TlorpemrHocTy npubavXeHud U
BbluucJAeHuH (a6CoMOTHASI 1 OTHOCHTE/IbHASI HOTPEIHOCTH, X TPAaHU b )
[IpakruyecKkye 3aHATHA 6
1. BeinosiHeHve elCTBUE C palMOHa bHbIMH YMCAaMHU. PelieHre paljoHaNlbLHbBIX YPaBHEHUH, 2
HepPaBCHCTB, CHCTEM YPABHEHMHA M HEPABEHCTB NICPBOM CTCIIEHH
2. Pemenue palMOHaJbHBIX ypaBHeHHU, HepaBeHCTB, CHUCTEM ypaBHEHUH W HEpPaBEHCTB 2
~ BTOPO# CTENCHU o : I
3. [IpuMeHeHHe NPAKTUYECKUX HPHEMOB IPUOJMKEHHBIX BbIYMCAEHUH NPUY PeLIeHrH 3aja4 2
CamocTosiTesbHasg padoTa 6
1. MoxproToBka K MpakTH4HECKUM PabOTaM ¢ MCNOAB30BAHHEM METOAMYECKHX PEKOMEeHAalui 2
npernogasatesd, opopMaeHUe IpakTHYeCKNX paboT, NOArOTOBKA K UX 3aLUTE.
2. BoinosHeHue MHAMBUAYAJABHOTO 33/laHus 110 TeMe «PelleHHe palHoHalbHbIX HEPABEHCTB
BTOpPOW CTENEeHH C OAHUM HEU3BECTHBIMY. 2
3. BoinmosiHeHue HHAMBUAYANBHOTO 33JaHUa N0 TeMe «PelieHue CUCTeM paljuOHaJbHbIX
HEpaBEHCTB € 0JAJHUM HEH3BECTHBIM» 2
Tema 2 CojepxaHde y4eOHOro Marepuaaa 34




KopHu ctenenn | CTeneHy ¢ He/bIMHM DALHOHA/bHLIMM TloKazarTenamu, Ux cBolcra. KOpHH HaTypanbHOH 12 3
U CTENEeHY M3 YMC/I1d U UX CBOMCTBa, CTeleHH ¢ eHCTBUTeAbHbIMH OKa3aTeAsiMU M UX CBOHCTBA.
aorapupMbl Uppauuonanbubie ypasHenus. Jlorapudm uucna. Cpolictea Jsorapudmon. OcHosroe
Jorapupmuyeckoe ToxaecTso. Popmysia nepexoaa OT AorapudpMoB N0 OJHOMY OCHOBAHUIO K
JorapudmMamM [0 JIpyromy ocHoBaHuio. IIpocTeliuive nokasaTeabHbie W JOrapupMuyecKue
ypaBHEHUs
lipaxTHyeckue 3aBaTHA 16
1. llpeo6pasoBaHMe M BbIYHUCAEHME YHCIOBBIX 3HAYEHUH asirebPaHvecKHX BbipaxeHHH, 2
coJlepiKalUX CTelleHU C PaliHOHAJbHBIMHY TOKa3aTeAstMU
2. llpeo6pasoBanue W BbIYHCAEHHE YHCJIOBBIX 3HAUEHMH aNTrefpauvecKux BBIPDKEHHH, 2
cojepxalux KOpHH n-o#t creneny (n£ N)
3. lipeobpasopaHre M BBIYMCAEHHE 4YHCJAOBBIX 3Ha4eHUM anrebpalyecKux BhIpaKeHHH, 2
COAePKAIMX CTENeHH U KOPHH
4. PedreHue MppalHoOHaIbHbIX YPAaBHEHU N Z
5.Bbruncienue sorapudma yucia. Jdorapudmupopanue ¥ NOTEHLHPOBAaHUE AjireOpanyeckux 2
BLIpaXeHUH
6. BeruucieHue aorapugMa Yucaa ¢ IPOU3BOJAbHBLIM OCHOBAHHEM 2
7. llpeofpasoBaHHe H BbIMHCACHWE 3HAYeHHH IOKa3aTeNbHbIX U JOTapUPMUYECKHX 2
BhIPA@XEHUH
8. Penenye noxasaTeibHbIX U JiorapuPMUUECKHX ypaBHEeHUH. )
CaMocTosTEe IBHAS padoTa 6
[logroroska K NpaxkTHYecKMM padoTaM € HCHOJb30BaHHEM METOJHYECKHUX PEeKOMeHZaUMi, 6
odopMIeHHE TPaKTHYeCKUX paboT, TOJAI0TOBKA K HX 3allHTe.
-~ Tema 3 Cojeprkanne yueGHOro Marepuasa : - . 28
[IpsaMele u CrepeoMerpusi. AKCUOMBI CTEPEOMETPHM U CJIEJICTBHUA UX HUX. B3a1/IMHOE pacn(momeﬂue ABYX 12
IMJIOCKOCTH IpsAMbIX B npocTpaHcree. [lapasnenbHOCTs npaAMOd W WJIOCKOCTH. llapajsienbHOCTDb
B IPOCTpaHCTBe | riockocredt. TlpUsHak napasiesbHOCTH IIOCKocTeH.  [lepneHMKYyAAPHOCTL NpPSMOM U
IJ0CKOCTH. HepneH/MKYAsp W Hak/aoHHas. [lepneHAHKYJASpHOCTh HPSIMOM M TJIOCKOCTH.
Teopema 0 TpEéx nepneHJUKyadApax. Yros Mexay NpsMod M IJIOCKOCTHI). CBSSb MEXAY
NapajienbHOCTLIO M MePHeHUKYAAPHOCTBIO IIPSIMBIX M IOCKOCTeH. [AByrpaHHbIH yroJ. Yroa
Mexay  mJockocTamu.  llepneHaMKysapHocTs  ABYX  mJockocted.  [lapansnennHoe
NPOCKTUpOBAHME W ero  cBoMcrBa. OprororanbHoe  npoexkTupoBanue. [bromajb
OpTOroHalbLHOH HpoeKuKu. M306paxeHue npoCcTPaHCTBEHHBIX QUTYD
[Ipakrnyeckmne 3aHsiTU 8
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1. Pewenuie 3aja4 ¢ MCOOAL30BAHHEM OCHOBHLIX TeopeM crepeoMeTpHu. BoiuucaeHue yraa 2
MEN/ly HPAMBIMH, YI1a MEXAY NPAMOHN U HAOCKOCTHIO
2. PeuleHne 3afa4 € MNpUMEHEHHEM TIpH3HAKOB M CBOWCTB  HapajfiefibHbIX M 2
nepne’guKyNAAPHbIX I0CKOCTEH
3. Boruuc/eHUe pacCTOAHMM 0T TOYKH A0 NPAMOH M IuockocTH. HaxoxpaeHue paccTosgHus 2
MeXy CKPEeUIMBAWIMMHUCA NPAMBIMKE W [JOCKOCTAMU. PelleHHe 3akay ¢ HpPUMeHEHHEM
TeopeMbl O TPex NepneHAUKyAapax
4. PelieHve 3a/1a4 Ha BbIYUCJEHME JBYIPAHHOIO yIJa 2
CamocTosaTe/IbHAs paboTa 8
[loproToBKa K NpaKTHYECKUM paboTaM ¢ WUCHOJNb30BAHHEM METOAMYECKMX peKoMeHAaluh 8
npenogansartes, opopMAeHUe NPAKTHYECKHX padoT, NOJAIOTOBKA K WX 3alllUTe,
Tema 4 Copepikagye yaeGHOro MaTepuajia 20
JJ/IeMeHTHI OCHOBHBIE HOHATHS KOMOMHATOPWKHW: HEePECTAHOBKH, COYETAMUA, pasMelleHus. Peuenue 6
KOMOMHATOPUKY | 337a4 Ha NOACYET YHC/Ia [epecTaHOBOK, COYeTaHuH MW pasMelleHud. Pewmenuwe 3azad Ha
neped0Op BapHaHTOB
dopmyna 6mHOMa HeloToHa. CBoiicTBa GUHOMUANLHLIX Ko3QPHULHEeHTOB. TpeyroabHUK
[lackasnsi
KodTpoJssHas paéora 2
[IpaKkTUYecKue 3aHATHA 4
1. Pewenve KOMOWHATOPHLIX 3a4a4. 2
2. Peurenue 3a/{a4 ¢ UCHOJ/b30BaHHEM GopMyJibl 6uHoMa HeloToHA M TpeyroabHuKa [lackans. 2
CamocrosTesapHasn padota 8
1. TMMoaroroBKa K NpakTU4eCKUM paboTaM C UCIOAb30BaHUEM METOAUYECKUX PEeKOMEHAaLiu i 2
npenojaBaTes, 0PopMAeHHE IPAKTHYECKHUX PABOT, MOATQrOBKA K UX 3aLIUTE. -
2. BrinosaxeHue UHANMBUAYAJIDLHOTO 334201 «Pemenue KOMOUHATOPHBIX 33249, 2
3. lloproroBKa K KOHTPOJLHOH paboTe o TeMaM: 4
® pailHOHAaMABHblEe YDABHEHUS U HEPABEHCTBA M UX CHCTEMBI
® CTelleHU U KOPHU
s JorapudM uucaa
Tema 5 Coaepxanue y4eOHOIo MaTepuaia 28
KoopaunaTtet u | [IpsMoyroJibHas {lekapToBa) CHCTeMa KOOPJHHAT B IPOCTpaHCTBe. PacCcTosiHUE MEXY iBYyMS 6
BEKTOPBY TO4YKaMU. YPaBHEHHA NIPAMOH, IJIOCKOCTH, cdepbl. BeKTOPH! Ha NJIOCKOCTH U B IPOCTPAHCTRE.

JeHcTBUSI HAJ BEKTOPaMHM B NPOCTPAHCTBE. PaszsiodkeHue BEKTOpa HA MJOCKOCTH U B
[POCTPaHCTBE MO  3a/laHHbIM  HampaBJeHusM. Koopauuarbl  BexkTopa. JeHcTBUs Haj
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BeKTOpaMH, 3aZlaHHbIMM KOOpPJMHAaTaMM, Ha ILIOCKOCTH M B nNpoctpaHcTBe. CKaasgpHoe
1POH3BeeHHE BEeKTOPOB. Yroa Mexay AByMs BekTopamu. [Ipoekijys BekTopa Ha ocb

[IpakTHYeCKHe 3aHATUSA 10
1. Pemenue 3ajay Ha COCTaBJeHWE YPaBHCHUM HPSIMOH M IJIOCKOCTM B NpPOCTpPaHCTBE. 2
Pelienue 3aZia4 ¢ MCNOAbL30BAHUEM YpaBHeHud chephl.
2. BeInosiieHMe [eHCTBUH Ha/Jl BEKTOPAMH B IPOCTPAHCTRE. 2
3. PaznoxKeHMe BeKTOpa B apocTpaHcTBe. HaxomjieHue KOOpPAMHAT BEKTOpa B 3aJaHHOM Z
Hasuce.
4. Peluenyie  3aa4y Ha BbIYMC/AEHHME CKaJSDHOrO NpOU3BEJEHMsA [ABYX BEKTOpPOB, 2
MCIOJNbL30BAHHE CBOHCTB CKaigpHOTO NIPOH3Be/ieHHs, HaXOKAeHHE YIJIa MeXY BEKTOPaMH.
5. PeuleHyie 3a4a4 € UCMONb30BAaHWEM BEKTOPHO-KOODAHHATHOTO METOMA. 2
CamocrosaTe/IbHasg padoTa 12
1. TlogroToBKa K NpakTH4YeCKuM paboTaM C HCMOJIb30BAHMEM METOJUUYECKHX PEKOMEHJalnH 8
npenosasaTtes, ohopMIeHUE NPAaKTHYeCKUX paboT, IOArOTOBKA K UX 3aliUTe.
2. BrinonHeHHe HHAWBUAYaNbHOrC 3a/laHns «Boinosnenue AelcTBUE Haj BeKTOpaMy, 2
3a/JaHHbLIMKA KOOPAWHATAMU».
3. BoinosHeuMe HHAMBUAYAJNLHOTO 3ajaHus «BbiuucjeHHe CKaAApHOTO IIPOU3BEAEHHS
BeKTOpoB. Penienue 33434 Ha NPUMEHEHUE CBOWCTB CKalsIDHOTO IIPOM3BELEHUS BEKTOPOB. 2
BoraucaeHHue yrja Mexay BEKTOpaMHu».
Tema 6 CoaepxaHMe y4e6HOI0 MaTepuana 46
OcHOBbBI EpvHiYHas 4MCOBas OKPYXHOCThb. Pasnannasi Mepa yrvia. CHHYC, KOCHHYC, TAaHT€HC H 16
TPMIOHOMETPHH | KOTAaHTeHC YMUCIa. 3HauyeHMs M 3HaKW 3HaYeHMHH CHHYyCa, KOCHMHYCA, TAHI'€HCA M KOTaHIeHCa
HEKOTOPhLIX Yuce {yrnos). @opmysibl IPUBEJEHUS CUHYCA, KOCHHYCA, TAaHIEHCA U KOTAHTeHca K
octpoMy yray (0< a<zumu0<o <3607, OCHOBHble TPHIOHOMETPHUYECKHE TOMXAECTBA.
CUHyC, KOCHHYC W TaHTeHC CYMMBI M PasHOCTH JABYX yryioB. CHHYC, KOCHHYC ¥ TaHreHC
JIBOHHOTO yIJja.
QopMyJbl MOHKKEHUs cTeneHy. [IpeobpasoBanue CyMMbl TPUIOHOMETPHYECKHUX QYHKUHI B
pou3Be/leHre U IPOU3BEJeHHs B CYMMY. APKCUHYC, apKKOCHHYC, aPKTaHI'€HC H apKKOTAHTEHC
qyucaa. [lpocteiiine TpuUroHoMeTpuyeckue ypapHeHus. [IpocTtellmine TPHUroHOMETpUYeCcKUe
HepaBeHCTBa
JiupdepeHpoBaHHbIH 3a4€T 2
[IpakTHYeCKHEe 3aHATHSA 14
1. MamepeHue  yrjioB  BpalieHus  pajiBanHbIM - MetozoM.  PemleHwe  npocTeRmmx 2z

TPHFOHOMETPHUHECKHX ypaBHE‘H%ﬁ C UCITOJIb30BaHHEM e,ﬂ',I/IHI/I‘IHOI:'I YUCJOBON OKPY¥XHOCTH.
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2. llpeobpa3oBaHue U BhIUUCIEHHE YUCAOBBIX 3HAYEHUH TPUTIOHOMETPUYECKUX BblPAWEHMH ¢
MCTIONBL30BAHMEM OCHOBHLIX TPUIOHOMETPUYECKUX TOMAECTB.

3. llpeobpasoBaHie U BLIYMCAEHHE YUCAOBBIX 3HAYCHUN TPUTOHOMETPHYECKHX BhIPAKEHUH C
HCIIONb30BaHueM GopMyJ CACKeHHA U GOpMYJ ABOHHOTO apryMeHTa.

4. llpeobpasoBaHue U BLIYMCAEHME YHCAOBBIX 3HAYEHHH TPUTOHOMETPUYECKUX BbIPAKEHHH C
MCIOJb30BaHHEM GOpPMYJT [TONOBUHHOrO apryMexrta H QOpMyJs HpeobpasoBaHHA CYMMbl U
Pa3HOCTH TPHFOHOMETPHYECKHX GYHKLMH B IPOU3BeAeHUE, 06paTHbIX NPpeobpasoBaHHU .

5. llpeobpa3oBaHue M BBIUHCIEHHE YUCAOBBLIX 3HAYEHUH TPUIOHOMETPHYECKHY BbhIPaKeHUH,
COAEPKAIUX APKCHHYC, APKKOCHHYC, AaPKTAHIeHC U aPKKOTaHIeHC IUCIIa.

6. PenieHust TpHroHOMETPUYECKUX YyPaBHEHHH OCHOBHBIMM METOJAMH.

7. Peulefne npocTediluX TPUTOHOMETPHYECKUX HepaBEHCTB.

CamocTosTe/ibHaA paGoTa

1. TlogroToBKa K NpakTUYeCKUM paboTaM € UCTIOJIb30BAHHEM METO/(HYeCKUX PeKOMeHaaiui
npenojanares, oGopMaeHUe TPAKTHYECKHX PaboT, T0/IFOTOBKA K UX 3aHIUTE.

2. BpiosiHeHWe HWHAUBH/YANbHOrO 3aJaHHs [0 COCTaBAEHWIO TabJMIbi 3HaYeHUH CUHYCA,
KOCHHY(CA, TAHI€HCa ¥ KOTAaHI'eHCa € IOMOIILI0 eAMHHUYHON YNCJIOBOR OKPYKHOCTH.

3. BbioJsiHeHUe UHAMBHAYaJbHOTO 3aZjlaHusd [0 TeMe «YUpolleHHe TPUFOHOMETPHUECKUX
BBIPAXEHHH U JOKA3ATENBCTBO TOXKAECTB ¢ UCHONB30BAHUEM OCHOBHBLIX TPUTOHOMETPHUECKHUX
rToxAecTB. [lpaBusia npuBegeHusi».

4. BolionHeHue HMHAMBHAYAJLHOrO 3ajaHys N[O TeMe «YpOoUleHHEe TPUIOHOMEeTPUYECKHUX
BbipaXKeHHH ¢ nDOMOIbID GOpMYyJ Npeobpa3oBaHHUA CYMMbI U PA3HOCTH QYHKIMNH B
Npou3BeieHHe U 00PaTHBIX NpeoBpasoBaHU».

5. Bpinosnenue WHAMBUAYaJbHOTO 3ajaHus 10 TeMe «PellleHHe TPUTOHOMETPHHECKUX
YpaBHEHHH, CBOASLINXCA K IPOCTEHIIYM YPABHEHHUIM»

Ay

Tema 7
OyuKOuy, UX
CBOJICTBA M
rpaguKu.
CreneHHbIE,
noKasarebHbiEC,
aorapudmuyec-
KHe |
TPUTrOHOMETPH-
yeckKue

Cogepkanue yyeOHOro MaTepHaa

24

Dynkuuu. 06acTL OMNpeJie/ieHHs 1 MHOXeCTBO 3HadeHUH; rpaduk QYHKIUH, NOCTpoeHHe
rpadUKOB QYHKUHH, 334aHHBIX pa3JWYHbIMU ciocobaMu. CrolicTa GyHKUHUH. MOHOTOHHOCTD,
4eTHOCTb, HEYEeTHOCTh, OFPAaHHYEHHOCTb, NEPUOAUYHOCTb. [IPpOMEXyTKH BO3pactTasusi |
ybbiBaHus, HauboJbIlee U HauMeHbLIee 3HauyeHMsi, TOYKH 3KcTpemyma. ['padudeckas
uHTepnperauus. llpumepbl QYHKUMOHANILHBIX 3aBUCHMOCTel B peasbHBIX [poleccax H
sApaeHuaX. Apudmerndeckue onepauny Hag GyuxuusaMy. Cnoxnas GyHkuus (KoMmosulusi).
[TousiTHe 0 HenmpephIBHOCTH QyHkMu. O6paTHble Gpyrkiyu. 06aacTh onpejiesieHus U 06aacThb
3HaueHu# ob6paTHOW dyHkunu. ['paduk obpatHoil dynHxuuu. CreneHHele, NoKazareJbHbIE,
JorapugMUYecKkse W TPUTOHOMeTpHUYecKHe GyYHKLMH. O6paTHbie TPUIOHOMETPUYECKHE

17




$yHKIHUM

oynkuum. Onpesenenns 3Tux QyHKHHE, UX cBoHcTBa U rpaduki. {Ilpeo6paszoranus rpadukos.
[lapannienbHbIH  NlepeHoc, CUMMETPUs OTHOCHTENbHO OcCeil KQopAuHaT, U CUMMETPHS
OTHOCUTEJNbHO Ha4daka KOOPJAHUHAT, CHMMEeTPHUs OTHOCHTEALHO IIPSMOI YV = X, PACTIKEeHHe U
CaTHe BAOJb 0Cel KOOpAHHAT,

HpaKT[/l‘{ECKHe 3aHATHH

1. Haxoxpenme o6aactu onpepesenns OQyHKUMHA. BbluucieHuwe 3HaveHus1 QYHKLUHUH B
3aganHoN Touke. HccnesoBaHue JiMHeHHOH, KBajipaTHYHON, KYCOYHO-AMHEHHOH u ApoBGHO-
JUHeHHOH QYHKUHH U NOCTPOEHHe UX IPadHKOB.

2. HccnefoBaHUe CTEIEHHBIX H TOKa3aTeJbHbIX QYHKIUUH U HOCTPOEHUE UX I'PAUKOB,

3. HccnepoBanue sorapuPMUUECKHUX QYHKLIUHE 1 HOCTPOEHHUE UX TPadHKOB.

4. HccnepoBaHue TPUTOHOMETPHUECKUX QYHKUHMHU Y=Sin X, Y= €OS X, y=arcsinx, y=arccosx, v
noctpoenne ux rpadukos. lapMoHuYeckue kouebaHHs,

5. HccnepoBanne TPUTOHOMETpUYeCcKUX YHKUMHE y=tgx, y=ctgx, y=arctgx, y=arcctgx "
IOCTPOEHHe UX IPaHUKOB.

SN

CamocToaTenbHas pa6ora

=

1. [loATOTOBKA K NpaKTHYECKHM paboTaM C UCHOJb30BAHHEM METOAMUECKUX PeKOMeHJalui
nperojasaresd, opopMJeHHe IPaKTHUYECKHX paboT, NOATOTOBKA K UX 3allfUTe.

2. Boinonsenue uHAMBUyanbHOTO 3afianus «[IpeobpazoBaHue rpadukoB 3JeMeHTAPHbIX
QYHKUMHY.

BN

Tema 8
MuororpasHUKN
H KpyTJibie Teja

Copeprxanue yueGHOTr0 MaTepuana

44

MHororpadssie  yrjbl.  BeIykJble MHOrorpaHHuku. Teopema 3Jilnepa. PaspépTka
mMHororpaHHuka. Ilpusma. llpamas u  HaxjoHHad 1npusMa. [lpaBusbHad npuama.
Hapannenenunen. Ky6. llupamupa. llpaBuabHasd nupamusa. Ycedernas nupamu/a. Tetpasap.
CuMMeTpHH B Kybe, B napajnenenuiese, B npusMe U nupamuge. Cedenus ky6a, IpUaMbl U
nupamuel. [pejcraBienye O MPaBMABHBLIX MHOTOIPAaHHHKAX (TeTpasfpe, Ky6Ge, oxkrasjpe,
nofexkasape n uxkocaszape). HuuHap 1 koHyc. YcedeHHbli koryc. OCHOBaHUeE, BbICOTA, 60KOBad
NOBEPXHOCTL, o0b6pasyouas, pasBepTka. OceBble CCYEHWSI U CEYEHMS, NapaslJiefibHble
ocHoBanuto. lllap u cdepa, ux cedeHusi. KacatenbHas IJIOCKOCTh K cdepe. 06beM U ero
uaMepenue. HHrerpasbHas ¢opmyna obbema. PopMysbl 06beMa Kyba, NPsSMOYrOJALHOIO
napaJsiiesenuinesia, npuamMbl, quanHApa. PopMyanl 06beMa NUpaMUIbl U Konyca. Qopmyss
0K NOBEpPXHOCTeN uMAMHApa ¥ KoHyca. Popmysnl ofbemMa mapa M maowagu chephl
Iopo6ue ten. OTHOWEHU naouwa el NOBepXHOCTeN M 00beMOB NOJAOGHbIX TeJI.

16

KonTposibHasA padora

[IpakTHYECKHE 3aHATHA
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1. HocTpoenne pa3sBépTKH NPHU3MBI, Napaaaesenulie[a, TUpaMUibl MOJMHOH U yceuéHHOoM. 2
2. Bpluucsienve naowagy GOKOBOM M IIOJIHOW NOBEPXHOCTH [IPH3MBI, Tapajjeienunesna, 2
NUpaMKUAbl TIOJHOH M yCceyéHHOH. PellleHue 3a7a4 NPUKIAJHOIO XapaKTepa Ha BLIYHUCIEHHE
NJ01IaA| MOBEPXHOCTH TeJla € UCHOIb30BaHMeM 3HaHNH O IpU3Me U TMpaMHue.
3. IlocTpoenue pasBEépTKU UMJAHMHJPA, KOHyca, yCe48HHOro KoHyca. Penrenue 3ajiad Ha Z
HAXOMX/IeHUE OCHOBHDBIX 3/IEMEHTOE TeJs BpaweHus. Pelllenne 33/1a4 Ha BbiUUCIeHHE 00'bEMOB
MHOTOTPaHHHUKOB U TeJl BpaueHHs.
4. Pemende 33jia4 Ha BblUMCJeHWe NJOWAAM [IOBEPXHOCTH TeJs BpaileHud. Pemenve 3ajad 2
NPUKA3AHOIO  XdapaKTepa Ha BbiYMCAeHUe 00BEMOB MW [JAOWAAEH MOBEpPXHOCTEMH
reOMeTpHYeCKHX Tell
CamocrodTe/bHas padoTa 18
1. TloproToBKa K NpakTHYeCKMM paboTaM ¢ MCHOJIb30BaHHEeM MeTORMYEeCKUX pPeKOoMeHaanuit 10
npenojaBaTens, 0QopMIeHKe TPaKTHYeCKUX paboT, I0/I'OTOBKA K HX 3alHTE.
2. Usrorosaenre MoJiesieH IpU3Mbl M napaJjuieaenniesa, nupaMuibl, HHAMHAPA U KOHYCA. 3
3. HsroTtosJieHHe Mogenel npaBUJIbHBIX MHOTOTPDAHHUKOB. 3
4. TloATOTOBKA K KQHTPOJILHOMN paboTe 2
Tema 9 Cojeprxkanue yueGHOT0 MaTepHana 10
Yucnoras [TocnepoBatenbHocTH. CHocoBbl 3afaHMsl M CBOHMCTBA YHCAOBLIX II0CAeA0BATENLHOCTEH. 4
nocjaes0Ba- bBeckoHeyHo yOblRarmouiad reomerpuueckas nporpeccuss U eé cymma. llousitue o npegene
TeNBHOCTH, nocje oBaTesbHOCTH. TeopeMbl 0 Ipefesax nocaegosarteisHocre. [Ipesen GyHKINM B TOUKE
Iipepen W Ha GeckoHeyHocTy. TeopeMrbl o fipesenax QyHkuui. [lousiTHe 0 HenpepbIBHOH QYHKIUH
YHC/IOBOH [pakTHyecKHe 3aHATHSA 2
Hocaea0B8a- 1. 3ajjaHue YMCAOBBIX 10CJIEI0BATEABHOCTEH PA3JIMYHBIMU CNOCOGAMH, BBIYUCIEHHE YJIEHOB 2
TEJILHOCTH. ocsej0BaTeNbHOCTH. HaxoneHue npesesos nocaejoBaTe/iLHoCcTe .
Hpeaen CamocTosATeNbHasA paboTa 06y YAIOIHXCS 4
byuxuun 1. BrimosHeHue  WMHRAMBUAYANBHOIO  3aJlaHus  «BeluMcienpe  npejena  YHCJIOBOH 2
[IOCJE€40BATENBHOCTH»,
2. Boimosnenue UHAMBUAYANbLHOrO 3agaHus «HaxoxzeHre npejena GyHKHHYE B TOUKE W Ha 2
GEeCKOHEYHOCTH»,

Tema 10 Coaeprkanue yyeGHOro MaTepuaJja 28
poussoaHas | [lonATHe 0 NpoOU3BOJIHOH QYHKLMKH, ee reoMeTprUiIecKHd 1 Quanteckudl cMbici. [Ipou3BoaHbIe 6
GYyHKHUM M €€ | CyMMbl, Da3HOCTH, DpPOH3BesAeHMd, 4vacTHble. [IpOM3BOJHBIE OCHOBHBIX AJeMeHTapHbIX
npuaoxenus | Gyukyui. [IpyMeHenre NpousBOAHOH K UCCAENOBaHNI0 QYHKUMHA M NOCTPOEHUIO I'PadHKOB.

llpoussojHple obpaTHOH GYHKUHH M koMno3uuuu ¢yHkuuu. KacatesbHasi K rpaduky
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dyakuuu. Juddepenuunan aprymenta n auddepednuan GyHKUUU. YpaBHeHe KacaTeabHoH.
[IpyMepbl  MCNOJbL30BaHHA [POMU3BOAHOW s  HaXOXAEHWd HaWAyuvllero penieHust B
NpUKJaJHbIX 3aZadax. Bropas nmpoM3BOAHAst, €e FeOMeTpPHYEeCKHMH U (U3HYEeCKUH CMBIC.
HaxokzeHue CKopocTH JUiS [1polecca, 3alaHHore GopMyJaoi ¥ rpaduKomM.

[IpakTnyeckue 3aHATUS 12
1. HaxoskaeHue NPOM3BOJHBIX 3/1eMEHTaPHbIX U CAOXKHBIX QYHKLUH. 2
2. CocraBsieHye ypaBHEeHUA KacaTejibHON K rpaduKy QYHKIHH. 2
3. llpuMenenne npPOM3BOAHON HEPBOrO nopsijka K  UccIe/oBaHulo  QyHKIMU  Ha 2
MOHOTOHHOCTb 1 3KCTPEMYMb! GyHKLIMH.
4. Pemenue 3aja4 [PHKJAALHOIO XapakTepa Ha HaxOXJeHHe HaubOMblUEro ¥ HAa¥MEHbUIEro 2
3Ha4eHHA QYHKLUH.
5. llpuMeHeHne NPOW3BOAHOH BTOPOrO NOPSAAKa K MCCAE/I0BAHHIO I'paduka QyHKUUM Ha 2
BBIIYKJOCTDb H Neperuo.
6. Uccaeposanue QyHkuuil Merofamu AudodepeHIHaAbHOI0 HCHHCAEHHS W T10CTpOeHue 2
rpadHKa 0o pe3yAbTaTaM HCCJefoBalus.
CaMocTosaTebHas paGoTa 00yUaMUXCs 10
1. HoproroBka K NpakTHIECKUM paboTaM € UCIOJb30BaHMEM MEeTOAUYEeCKHX PeKOMeH Jalui 8
npernojasaresd, opopmMaeHUe NPaKTHUYECKUX paBoT, NOJFOTOBKA K UX 3ail[MTe.
2. BolniosHeHue B AUBUAYaJbHOTO 3a/laHud «/[uddepeHypoBaHye CAOKHON QYHKIIMH. 2
Tema 11 Copepkanue yueb6HOro Marepyasna 22
ITlepBooGpasHas | [leppooGpasuass 1 uHTErpa’. HeonpenenéHHbIE HHTErpas W ero cBOHCTBA. Pas/juyHble 6
7 CHocoObl  MHTerpupoBaHust O¢yHKUMHW. OnpejenéHHbil  UHTErpan #  ero  csoiicrsa.
HHTErpas Feomerpuvyeckuil cMmbica  onpejiefiéHHoro uHTerpana. ®opmyaa Heiotoua-Jleit6uuna
. | Pasnuunble cnocobbl BLIYUCACHMA onpefesiéHHoro nHTerpana. llpuMenenue onpegeneHHoro
UHTErpana JJs HaXOXAeHHS NAOWAAM KPHUBOJIMHEHHOHN Tpanenuu. [lpumepn! npumeHeHud
UHTerpaJja B pU3nKe U reOMeTPUYL.
llpakTudeckuie 3aHATHS 8
1. HaxoxjeHue HeollpeleAEHHOTO UHTerpaJa. 2
2. BbluHCAeHUe ONPeACNIEHHOIC HHTEr'pasa. 2
3. Pemenue 3aa4y PU3MUECKOTO COAEPIKAHUSA C NOMOHILIO ONPeAeNEHHOI0 MHTErpaa. 2
4. Pemenue 3aza4 reOMeTPUYECKOT0 COJePKaHNsA € TOMOLLBIO ONpeie/IEHHOTO UHTerpasa. 2
CamocToOsiTeIbHAA paboTa 06yJaLIUXCSA 8
1. Hoproropka K HpaKTHYECKHM paboTaM ¢ MCIOAb30BaHHWEM METOJUYECKUX PEeKOMeHariuii
npenojasareJisi, 0popMIeHHE TPAKTHYECKHX padoT, NOAIOTOBKA K HX 3alliuTe, 6
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2. BeinoaHeHHMe MHAMBUJYAABHOTO 3ajlaHus «Haxoxaenue HeonpejeéHHOro HHTerpajia

PAa3JHUYHBIMK  METOAaMH:  HeNOCPeACTBEHHOE  WHTErpMpOBaHWe,  METOJ  BBCJCHMA 2
BCIIOMOraTeJiIbHOU IepeMeHHo#».

Tema 12 Cogepxanue yde6HOro MaTepuasia 16

JeMeHTEh! Co6bITHE, BEpPOSITHOCTb COOBITHS, CJAOKEHME W YMHOMXeHHe BepoaTHocTed. Ilonarve o 8

TEOPHUH HEe3aBUCHMMOCTH CoObITHH. JluCKpeTHasa cAydalHas BeJHYMHA, 3aKOH €€ pacnpejesieHus.
BeposTHOCTEH. | YuC/IOBbIe XapakTepUCTHKH AHCKPeTHOH ciaydalHOH BesindKHEL [loHsiTHe 0 3aKoHe 60abLIMX

J1eMeHThI yucen. llpeacraBreHue JaHHbIX  (TabaMLbl, AuarpaMmbl, rIpaduxn), reHepanbHas
MaTeMaTH4YeC- | COBOKYIIHOCTb, BbIOOpKa, cpesHee apudMeTuveckoe, MeAuaHa. [lonaTtne o 3agauax

KOH MaTeMaTU4eCcKoll  CTaTUCTHKW. PelleHHe  INpakTHYeCKHX 3a4a4 €  [OPHMEHEHHEM

CTATUCTHKH BEepPOSITHOCTHBLIX METO/0B.
IlpakTHYeCKHEe 3aHATHA 4
1. PelneHue 33ja4 Ha onpejesieHUe BePOSITHOCTH CAYYalHOTO COBBITHUS. 2
2. PelneHMe NOpPAKTHYECKHX 33jady Ha o00paboTKy 4YMCAOBLIX JaHHBIX, BBIYHCAEHHE HX 2z Z
XapPaKTEPHCTHK.
CamocToaTeAbHasA padoTa 4
1. [oproToBKa K MpakTHYeCKUM pabOTaM C UCNOAb30OBAHHEM METOLUYECKUX PeKOMeHJAaLni 2
npenogasaTeisi, 0popMIIEHHE NPAKTHIECKUX PaboT, NOATOTOBKA K MX 3ai{uTe.
2. BpimosiHeHue pacyetHod paboTel no TeMe «BbiuMcieHWe OCHOBHbBIX YHCJIOBbLIX 2
XapaKTEePHCTHK CTATUCTHYECKOTO paclpefieICHHA JaHHbIX COIMAIbHOTO ONpocar.

Tema 13 CopepikaHue y1eGHOro MaTepmasaa 32
Ypapuenusi 1 | PaBHOCHIBHOCTb YpaBHEHMH, HepaBeHCTB, CUCTeM. YpaBHEHHUSI H CHUCTeMbl YpaBHEHHH. 4
HepaBeHCTBa | PayuoHa/JbHbBIE, MppalHoHanbHbie, N0KasaTejlbHbie W TPUIOHOMETpHYecKHe ypaBHEHUA H

" cucTeMbl. PABHOCU/IBHOCTb YypaBHEHNH, HEPABEHCTB, CHCTEM. OCHOBHRIC IPHYEMbI MX PEHICHHS

(pa3siokeHHe Ha MHOMXWUTENM, BBEJICHME HOBLIX HEHM3BECTHBIX, NOACTAHOBKA, I'paduyecKui
MeTon). HepaBeHcTBa. PanuoHanbHbIe, UppannoHaNbHbIE, I0Ka3aTeabHbIC U
TPUTOHOMETPHYECKHe HepaseHcTBa. OCHOBHbIE IPHEMbI HX PelleHHsl.

Vcrnonb3oBaHue CBOWCTB W rpaduioB (QYHKUHU NIDH DEILUEHWH YPABHEHMH W HEpPaBeHCTB.
Meton uHTepBasoB. HM3o6paxkeHue Ha KOOPAUHATHOM ILJIOCKOCTH MHOMECTBA pelieHUi
ypaBHEeHHH ¥ HePaBeHCTRB C ABYMH ITepeMeHHbIMH H HX CUCTEM.

KonTpoabnas paéora 2
[IpakTHYecKHEe 3aHATHA 14
1. Pemenue uppanroHanbHbIX ypaBHeHUH, CUCTEM YPaBHEHNH Y HepaBeHCTB. 2
2. Pewenue nokasaTe/bHblX YPABHEHHUH U HEPABEHCTB, CHCTEM YPAaBHEHHH H HEPABCHCTB, 2
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3. Peuwenue norapupMHUuecKUX ypaBHeHHUH U HepaBeHCTB, CHCTEeM YpaBHEHUH U HePABEHCTR, 2
4. Pelenue TPUTOHOMETPHYECKHX YPABHEHHH 1 HEPABEHCTB, CUCTEM YpPaBHEeHHIH. 2
5. Pewmenue HepaBeHCTB METOAOM HHTEPBANOB. 2
6. Pewenue 3aja4 INpUHKAAQHOIO XapakTepa, CBOASIIMXCA K COCTABJEHHUK ypaBHEHUH, 4
HEpPaBEHCTB M WX CUCTEM.

CamocrosiTe/ibHasA paboTa 12
1. TlogroToBKa K MpaKTHYECKUM paboTaM € UCNOAb30BAHHEM MeTOAMYECKUX peKOMeHAauui 6
npenojasarend, 0popMACHUE NPaKTUYECKUX paboT, HOATOTOBKa K MX 3alUTE.

2. TloproToBka K KOHTpPOJIBHOU paboTe 2
3. Boimosnende HMHAUBUAYANLHOTO 33JaHust «PemeHue norapudMHUUYecKHXx YpaBHEHUM u 2
HepaBeHCTB, UX CHCTEMM».

4, BoimosiHenue HWHAUBHAYaJBHOTIO 3ajaHus «PelieHUe TPUTOHOMETPHUYECKHX ypaBHeHHH 2
pasJIMMHbIMH METOAAMU»,

[IpomexyTouHasa aTTecTanua B popMe NUCbLMEHHOT0 3K3aMeHa

Bcero 351 36




6. XAPAKTEPUCTHKA OCHOBHBIX BUAOB YYEBHOU
AEATEJABHOCTH CTYZEHTOB

Copep:xaHue 06y4eHHA

XapaKTepUCTHKA OCHOBHbIX BH/IOB
y4e0HOM AeATe/IbHOCTH CTYAEHTOB
(Ha ypoBHe y4e6HbIX AEeHCTBHH)

Bregenue

(O3HakoMJIeHHEe C pPOJbI0 MAaTEMAaTHKH B

HaykKe, TEeXHHKE, 3KOHOMHKe,
I/IH(i)OpMaLIHOHHbIX TEXHOJOTHAX 21
npamnqecxoﬁ JeATeJIBHOCTH.

OsznakoMyieHHe ¢ LeJsaMH M 3ajadaMu
U3Y4YeHHS MaTeMaTHKH IIPH OCBOEHUHU
cnenuanasHoctel CIO

Anre6pa

PaspuTHe NOHATHA O YHC/Ie

BoinoaHenue apudMeTHUYECKHUX JLeHCTBUH
HaJl 4uCIaM{, CO4eTass yCTHble U
MHUCbMEHHbIE IpHEeMBL. HaxoxjeHue
OPUOAIKEHHbIX 3HayeHWH BeNHYHUH H
NOTpeuIHOCTeR BhIYMCAeHME (aBcoarTHON
U OTHOCHTeNBLHOH); CpaBHEHWE YMCAOBBIX
BbIpayKEHHH.

HaxoxaeHre omuG0K B Npeobpa3oBaHUAX
M BbIYMCJAEHUAX (OTHOCUTCA KO BCeM
NYHKTaM NpOrpamMmsl)

Kopuy, crenesy, jorapudmut

(O3HakoMJjieHUE C TIOHATHEM KOpHS hn-#
CTeneHH, CBOWCTBAaMM  paAHKaJOB H
npaguJaMy CpaBHEHUS KOpHeH.
DopMy/sHpOBaHKe ONpefesieHHs] KOpHS H
CBOWMCTB KOpHeH. Briunc/ieHne U cpaBHeHHe
KOpHeH, BhINOJHEHNE NPHUKUJKN 3HAYCHUSA
KOpHS.

[lpeo6pasoBaHHe YHCJAOBBIX H OYKBEHHBIX
Bblpa)KeHUH, coZiepKalliux paJuKasbl
BrinmosiHeHHe pacyeToB N0 ¢opMyaaw,
COOAEpXAalIUM  pajuKajibl, OCYWEeCTBJAA

HeoBX0AMble TIOACTAHOBKH H
npeobpasoBaHuslL.
Onpegenenue PaBHOCHJIBbHOCTH

BblpaXXeHWH ¢ pajukaiaMu. Peuienue
UppalHOHAaAbHbIX ypaBHEHHH.
O3HakoMJieHHe ¢ TOHSTHEeM CTeNeHH C
JeHCTBUTENBHBIM NIOKa3aTeneM.
Haxoxnenue 3HaA4YeHUH CTEMNEeHH,
UCNOAb3Y4 npH He06X0MMOCTH
UHCTPYMEHTaJbHEIE CPEACTBA.
3anuceIBaHWe KOPHSA N-H CTENeHHW B BUAE
CTeNeHu ¢ JpoGHBIM IIOKasaTesneM H
Hao60poT.

®opMyaMpoBaHHe  CBOHCTB  CTENMEeHEeH.
BelyUCJeHHe CTeneHeld ¢ pallMOHaJibHbBIM
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oKa3aTeseM, BBbINOJHEHHe  NPHKUIKH
3HAYeHUS CTElleHH, CPaBHEHUE CTeNeHel.
[IpeobpasoBaHHe 4UCAOBBIX U OYKBEHHBIX
BbIpaKeHUH, coAeprKalinx CTENEHH,
IPUMeHsa CBOMCTBa. Pemenue
NIOKA3aTeJbHbIX YPpaBHEHHH.
OsHakoMJleHHe ¢ NpUMEHeHUEeM KOpHeH M
CTeNeHell [MpH  BBHIYUCIAEHUH CPEJHHUXK,
JleJIeHHH OTpe3Ka B «30J0TOM CeYeHHU».
Pemenue NpUKIaHBIX 3aZa4y Ha CJAOXKHbBIE
IPOLEHTEI

IIpeo6pazoBanue ajare6pau4eckux | BrinosiHeHHe npeo6pa3zoBaHu

Bhipa)KeHHH BbIpaXKeHUH, npHMeHeHHe dbopmy,
CBA3aHHBIX CO CBOHCTBAaMH CTeneHed u
JIOrapuPpMOB.

Onpepenexue 06.J1aCTH JONYCTHMBIX
3HayeHuH JorapudMHUYecKOoro BhIpaXeHHUs.
Pemenye sorapudMUYeCcKUX ypaBHEHU A

OCHOBBI TPHT'OHOMETPHH

OcHoBHBIC IOHATHS

H3ydenue pafiHaHHOr0 MeTO[a U3MEpeHUs
YyIJ0B BpallleHHUs U HUX CBA3H C pafycHoil
Mepoit. M306paxeHue yrjaoB BpallleHUs Ha
OKPYKHOCTH, COOTHECeHHe BeJM4YHHbI yria
¢ ero pacnoJsoxenueMm. ®opMmysnHpoBaHUe
orpejie/IeHH TPHIOHOMETPHUECKUX
GYHKUUA A8 YII0B [OBOPOTA M OCTPBIX
YIJI0B TpAMOYTOJBLHOIO TPEeyroJbHUKa U
00'bACHEHHE UX B3aUMOCBS3H

OcHOBHbIE TPUFOHOMETPHYECKHE
TOXKAECTBA

[lpuMeHeHUE OCHOBHBIX
TPUTOHOMETPHUYECKHX TOX/JECTB Ans
BbIYHCJAEHUSA 3HayeHu

TPUIOHOMETPUYECKUX QYHKLUN N0 OJHOH
U3 HUX

[Ipeo6pazoBannsa mpocredmux
TPUrOHOMETPUYECKIX BhIPAXKeHN

H3yuenue OCHOBHBIX dopmy
TPUTOHOMeTpHU:  GOpMYyJBl  CHOXKeHHH,
yABOEHHH, npeobpaszoBaHud CYMMbI
TPUTOHOMETPUUECKHX byHKLM B
npoussefieHHe ¥ NPOU3BEJEHHsI B CYMMY H
NPUMeHeHHe TpH BBLIYMCACHHHM 3HaAYEHUdA
TPUFOHOMETPUYECKOTO  BBHIPAaXKEHHA U
VIIPOILEHUA €ro.

O3HaKOMJieHHe CO CBOMCTBaMU CUMMETDUH
TOYEK Ha eAMHUYHON OKPYXHOCTH H
npUMeHeHHe HX [ias BblBoja Gopmyn
NpUBeeHUs

Npocreitmue TPHUrOHOMETpHYECKHe | PelieHune no bopmynam U

YpaBHEHMA B BepaBeHCTBA

TPUTOHOMETPHYECKOMY KPYTY NPOCTEeHIIUX
TPUIOHOMETPHYECKUX YPaBHEHHH.

[IlpuMeHeHre OOLUX METOLOB peIleHUsA
ypaBHeHHH (NprBeJjeHUE K JHHEHHOMY,
KBaZpaTHOMY, MeTOJ pa3JiOKeHUs Ha
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MHOXHUTEJNH, 3aMEHbl NEepeMeHHOH) npu

pelieHUuH TPUTOHOMETPUYECKHX
ypaBHEeHHUH,
YMeHHe oOTMe4YaTb Ha Kpyre pemeHus
MpOCTeR KX TPUTOHOMETPUYECKUX
HEPaBEHCTB

ApDKCHHYC, apKKOCHHYC,
APKTAHI'€HC YuCaa

O3HaxkomyieHHe C TOHATHEM O0OpaTHbIX
TPUTOHOMETPHYECKUX QYHKLUHA.

Usy4yenue onpejieNeRuH apKCHHYC],
apKKOCUHYCa, ApKTaHTeHCa 4ucaa,
dopMysUpOBaHHe UX, HU300paXKeHHe Ha
eJMHUYHOUN OKPYXKHOCTH, IpUMeHeHMe NpH
pelleHNH YPaBHEeHUH

DYHKIMHU, UX CBOUCTBA U rpadUuKH

PYHKHUU.
IloHsATHE O HENIpEePBIBHOCTH PYHKLIHMHU

O3HakoMJIeHHe C TNOHATHEM NepeMeHHOMH,
npuMepaMu 3aBUCUMOCTEHN MeXAy
nepeMeHHbIMU. O3HAKOMJIEHHE C HOHATUEM
rpaguKa, onpefesieHHe NPUHAANEKHOCTH
To4kHM rpaduky ¢yHkuuu. Onpesesnenue 1o
dopMyne npocrefuieil 3aBHCHMOCTH, BUAA
ee rpaduka. Belpaxenue no ¢opmyae
0/IHOH IlepeMeHHOH Yyepes Apyrue.
OsHakoMsIeHUe ¢ onpefesieHueM QYHKLHY,
dopMysrpoBaHHe ero. HaxoxmzaeHue
obnactu  onpefeseHHss W 06J1aCTH
3HaYeHUU QyHKLUUU

CeoiicTBa pyHKIMH.

I'paduyeckas uHTEpNIpETALHUA.
[IpumMepn1

QYHKIMOHANILHBIX  3aBHCUMOCTEH
peayIbHBIX ONpoIleccax ¥ SABJIEHUAX

O3HakoMJieHHE C npUMepaMu
GYHKUHOHAABHBIX 3aBUCHMOCTEHN B
peajbHLIX  IIpoleccaXx M3  CMEeXHbIX
JAUCLHILTHH.

O3HakoMJieHUe c JOKa3aTeJbHbIMU
PaCcCyXJEHUAMH  HEKOTOPbIX  CBOWCTB
JUHEHHOM U KBaJIPATHUYHOM QYHKILHH,
IpOBeieHUE  UCCAEJOBAHUSA  JIUHEHHOH,
KYCOYHO-NUHEHHON, ApOBGHO-NUHEHHON u
KBaJpaTH4YHOH QYHKUUH, NOCTpoeHHE HX
rpadukos. [locTpoeHre u 4TeHUE rpadUKOB
dyHKLMH. UccnenoBanne QyHKLMH.
CocraBnenue BUAOB GYHKIUH 10 JaHHOMY
YCJIOBUIO, pellieHHe 3aZad Ha JKCTPEeMYM.
Boinonnenue npeo6pasoBaHuidl rpaduka

OYHKL UM

O6paTHbIe GYHKIUHU

H3yvyeHue noHATUS oOOpaTHON OQYHKUUH,
olipeZieieHUe BUJa U NMOCTpOeHHe rpaduka
o6paTHOH OYHKUMM, HaxoxJeHHe ee
o6sacTH  onpejesieHHA M 00JacTH
3Ha4yeHUH. [IpuMeHenue cBOHCTB QyHKLUUH
NpH HCCAeLOBAaHUM YpaBHeHHH U pellieHHHU
3afla4 Ha sKkcrpemyM. O3HakoMJeHHe ¢
NOHATHEM CI0XKHOH QYHKLUU

CreneHHbIE, NOKA3aTEILHEIE,

Belunc/ieHye  3HavyeHMH  OYHKUMH 10
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JorapupmuyeckKue 1
TPHTOHOMeTpHUYeCKkHe QYHKINM.

O6parnbie TPHUTOHOMETPpUYECKHE

GyHK UM

3HayeHHI0  apryMeHTa.  OnpeZeneHue
NOJIOXKEHUA TOYKM Ha rpapuke o ee
KOODAHHATaM U HaoGOpOT.

Hcnosp3oBaHHe CROWCTB QYHKLUHE Jas
CpaBHEHHSl  3Ha4yeHUH  cremeHed
qorapudmoB.  [loctpoeHne  rpaduxos
CTENEHHbIX ¥ JOTapUPMHUIECKHUX QYHKILHH.
Pemenue IIOKa3aTeJbHbIX H
JorapuPMHUYECKUX ypaBHEeHHI 2
HePaBEHCTB 110 U3BECTHBIM aJITOPUTMAM.
OsHakoMJieHHe C TIOHATHEM HeNpepbIBHOM
IepUoAHIeCKon byHKIHY,
dopMyIupoBaHue CBOWCTB CHHyca H
KOCHHYCa, TOCTPOeHU e UX IpadHKOB.
OsHaxoMJleHHe c MOHATHEM
rapMOHHYECKHX KOJIeGaHUN M mpUMepaMu
rapMOHUYECKHX KOJeOaRHH AJs ONMUCAHUA
npoueccoB B ¢U3MKe U APYTUX obJsacTsax
3HaHuA,

O3HakOMJieHHe ¢ NOHATHEM pa3pbiBHOH
MepHogUIecKo QyHKUHH,
QopMyJHpOBaHME CBONCTB TaHreHca U
KOTaHT'€HCa, TOCTPOeHHE UX rpadUKOB.
[ipuMmeHeHHe CBOHCTB  OYHKUUH  AJs
CpaBHeHUS 3HauYeHUH
TPUIOHOMETPHYECKHX (QYHKLUMH, pelleHus
TPUIOHOMETPUYECKHX YpaBHEHH .
[TocTpoenue rpadQuKoB oOpaTHBIX
TPUTrOHOMETPUYECKUX bynKui 1]
onpezeseHHe 10 rpadrKaM UX CBOHCTB.
BrinosHeHUe npeo6pa3oBaHus rpadHKOB

Ha4aJszia maremaTH4eCKoro aHajausa

MociegoBaTeNBHOCTH

O3HakoMsieHHMe C [OHATHEM YHCJIOBOH
NocjeoBaTeIbHOCTH,  crocobaMu  ee
3aAaHusl, BbIYUCAEHHUSIMH ee YIeHOB.
O3nakoMJieHHe C I[OHATHEM [pejea
nocaefoBaTenbHocTd. (O3HakoMJieHHE €
BBIYMCIEHHEM  CYMMbl  OECKOHEYHOTrO
YUCJIOBOTO PSAJla Ha NPUMEPE BBIYUCICHUS
CYyMMBbI BecKOHeYHOo yoObiBawouie
reoMeTpUYeCcKOU pOorpeccuH.

PemieHne 3aza4v Ha NpUMeHeHHe GOPMYJIb]
CYMMEI OEeCKOHEeYHO yb6bIBaoLIeH
reoMeTpUYecKoi nporpeccuu

Hpoasaognaﬂ H ee NPUMECHCHHE

(O3HaKOMJIEHHE C IOHITHUEM TPOU3BOLHOM.
H3yuenue dopMyIHpOBaHUE  ee
MeXaHWu4YecKoro U TeOMETPHUYECKOTO
CMbIC/a, H3YYEeHUEe aJrOPHTMa BbIYHCAEBUSA
NMPOU3BOAHOR Ha IpHMepe BBIYHCAEHHA
MIHOBEHHOH  CKOPOCTH W YIJIOBOrO
K03bULIMeHTa KacaTeJAbHOM.
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CocraBsieHue ypaBHEHHS KacaTelbHOH B
obIem BH/E. YcBoenue fIpaBuJ
pupdepeHIMpoBaHud, TaBJIHIbI
IPOM3BOAHBLIX 3JIeMEHTAPHbIX (QYHKIIHH,
npuMeHenue Jaa  JguddepeHIMpOBaHHUS

OYHKUMH, COCTaBJIeHHUS YPaBHEHHS
KacaTeJabHOH.
Usyyenne TeopeM O CBfI3M CBOWCTB

OYHKUMY M NPOM3BOAHOH, GOpMYyJHpOBKa
HX.

IIposeseHue ¢ nomMombId NPOH3BOAHOH
uccsieJ0BaHUSA GYHKI{HH, 3aJaHHOH
dopMynoil. YCTaHOBJIEHHE CBSI3H CBOHCTB
OYHKUHUY Y IPOU3BOLHOM MO UX rpadHKaM.
[lpyMeHeHre npPOU3BOAHON /s pelleHUs
3afiad Ha HaxOXKJAeHHe HaubGOoJbIIETro,
HaWMEHbIIET0 3HAUYEeHUS U Ha HaxXOX/EeHHE
3KCTpeMyMa

HepBoo6pasnas u UHTErpan

OsHakoMJIeHHe C TOHATHEM HWHTerpaja Hu
11epBoOO6pa3HOH.

Hzyuenue npaBuJa BBITMCJIEHUS
nepBoobpasHoi U Teopembl HploTOHA—
JentHuna.

Penrenue 3az1a4 Ha cBA3b [1epBOOGPA3HOU U
ee NPOU3BOLHOH, BbIYMCJIEHHE
1epPBOOOPA3HON 4151 AaHHON QYHKUKU.
Pemienye 3a/lay Ha [IpUMEHEHHE HHTerpaa
JJiIf BBIYUCAEHUS QU3NYECKHUX BEJUYHUH U
nomazen

Ypasuenus u

HEpaBeHCTBA

YpaBHenus n cucremMbl ypaBHEHUH
HepaBeHcTBa M CHCTEMbI HEPaBEHCTB C
JABYMA HepeMeHHbIMH

O3HaKoMJIeHHE c MpoCTeHIUMHU
CBEAEHUAMY O KOpPHAX airebpauyecKux
ypaBHEHHH, TNOHATUAMH  HCCJIeAOBAHUS
ypaBHeHHUH U CHCTeM ypaBHeHUH.

Hzyuenue TEOpHH pPaBHOCHJIBHOCTH
ypaBHeHHUH U ee npumeHenus. [lopTopeHue
3alKMCH pellleHHs CTaHJapTHRIX YPaBHEHUH,
IPUEMOB Npeo6pa3oBaHUA YpaBHEHMH Aas
CBe/IEHUS K CTAH/JaPTHOMY YPAaBHEHUIO.

PemeHue pautoHaIbHBIX,
MppauuoHaIbHbIX,  NOKa3aTeJbHBIX U
TPUTOHOMETpPHYEeCKUX YpaBHEHHUH 7
CHCTEM.

Ucnoab3oBaHHe CBOMCTE W rpadUKOB
OYHKUMA  jyig  pelleHHWs]  ypaBHEHHH.

[ToBTOpEHHE OCHOBHBIX NMPHEMOB pellleHus
CUCTEM,

PemeHnue ypaBHeHHH ¢ NpUMEHEHUEM BCeX
nprueMoB (pa3foKeHUA Ha MHOXUTENH,
BBeJleHUd HOBBIX HEeH3BECTHBIX,
NOJACTAaHOBKH, rpadU4YECcKOro MeToAa).
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Pewenne CHCTEM
NIpUMEHEeHHEeM  Da3/IMYHBIX  CHOCOGOB.
O3HakoMJieHHe C OOIMMH BONpPOCAMU
pelleHHs HepaBeHCTB M HCNOJb30BaHUE
CcBOMCTE U rpaduxoB OyHKuMA npu
pelleHHY HEPABEHCTB.

PelleHre HepaBeHCTB U CHCTEM HEPaBEHCTB
€ NpuMeHeHHeM Pa3UYHbIX CIOCOGOB.
[lpuMeHeHHe MaTeMaTH4eCKHX METOJ0B
ANl pellleHUst COJepiKaTeNbHBIX 3afad M3
Pa3JHYHBbIX 06JacTell HayK¥ ¥ MPaKTHKH.
HHTepnpeTHpoBaHHE  pPe3yJbTAaTOB  C
y4ETOM peasIbHbIX OrpaHUYeHUH

ypaBHEHUH c

J/1eMeHTbl KOMGHUHATOPHKH, TEO

DHH BEpOﬂTHOCTeﬁ H CTaTHCTHKH

OcHOBHble NOHATHA KOMGUHATOPUKH

MisyyeHuHe npaBHJa KOMGHHAaTOPHKH U
IpUMeHeHHe npy pelleHUn
KOMGHHATOPHBIX 334a4.

PelleHne KOMOHHATOPHbBIX 33734 METOLOM
nepe6opa u Mo NPaBUIY YMHOXKEHHS,

O3HaxomsieHue c TMOHATUSIMU
KOMOHWHATODHKH: pa3MenieHUsaIMH,
COYeTaHHAMY, lepecTaHOBKaMH H

dopMynaMu AJS UX BBIYUCJIEHUSA.
OObsAcHeHHe W TpuMeHeHHe dopMya Aas
BBIYMCJIEHHS pasMell{eHuH, IepecTaHOBOK U
coueTaHuM NpHU pelleHWH 3aay.
O3nakoMmsieHue ¢ ©OHHOMOM HblOTOHA H
TPEYTOJBHUKOM [lackang. Pemenue
NPaKTUYECKUX 3ajad ¢ HCOOJAb30BAaHHEM
NOHATUH U IpaBUJl KOMOHHATOPHKH

J/1eMeHThbI TEOPHH BEPOATHOCTEH M3yyeHHne KIacCUYEeCKOro ONpefeeHus
BEPOATHOCTH,  CBOMCTB  BEPOATHOCTH,
TEOpEeMEI 0 CYMMe BepOSITHOCTEH.
PaccMoTpeHHe NpPUMepOB  BBIYHUCJEHHS
BeposiTHOCcTeH.  PemleHwe  3agauy  Ha
BbIYHUC/IeHHEe BepOSTHOCTeH cOObITUH

IIpeacraBnenne  pga”HHbIX  (Tadaunel, | O3HaKoMyeHHe C npeACTaBJIeHUEM

AuarpaMmbl, rpaduKu) 4HCI0BBIX JaHHbIX U HX
XapaKTepUCTHKaMHU. Pemenue
NpaKTHYeCKUX 33ja4y Ha  06paboTky
YUCJOBBLIX  AAaHHBIX, BbIYUCIEHHE  HX
XapaKTepUCTUK

l'eomeTpusa
[IpsiMble ¥ IJIOCKOCTH B QopMynrMpoBKa 5 npuBeJieHHe
fIpOCTpaHCTBE J0Ka3aTeJbCTB  I[PU3HAKOB  B3aWUMHOIO

PaCTONIOKEHNS MOpPSAMBIX M IIOCKOCTeH.
PacriosHaBaHHe Ha 4YepTerkax U MOJeJsx
pPasIMYHbIX C/IyiaeB B3aHMHOI'0
PACloJIOKEHHS TNPAMbBIX U IJOCKOCTEH,
apryMeHTHpOBaHUE CBOUX CYXAeHUH.

QopMyAUPOBAHHE onpesieIeHHH,

28




NPH3HAKOB M CBOHCTB HApaiJeJbHBIX H
neprneHANKYASPHBIX TIJIOCKOCTEH,
JABYTDaHHDbIX U JIMHEHHBIX YTJIOB.
BbilloJIHEHUE TMOCTPOEHHSA YIJI0OB MEXAY
OPAMBIMH, NPAMOH W IJIOCKOCTBIO, MeXAY
IJIOCKOCTAMH 1o ONHCAHHIO H
pacnosHaBaHue UX Ha MOZeJfx.
[lpumMeHenre  OpU3HAKOB U CBOKMCTB
pacrnoNoXeHHs NPAMBIX ¥ IIOCKOCTEH NpH
pelleHuH 3a/4ad.

U3o06paxenue Ha PUCYHKax 1%t
KOHCTpyHpOBaHUue Ha MOZeNsIX
NEepIEeHANKYJIAPOB W HAKJIOHHBIX K
MJI0CKOCTH, ApsMBIX,  Iapa/JeAbHbIX

MJOCKOCTEH, YIJA0B MeXAy TIpsiMOoH U
MJ0CKOCTHIO ¥ OOOCHOBaHUE IOCTPOEHMUS.
PemeHue 3azay Ha BhIYHCIEHHUE
reoMeTpuUdecKux BenuduH. OnuckiBaHue
paccTOAHUA OT TOYKU A0 IJIOCKOCTH, OT
IpSIMOK pifs) IJIOCKOCTH, MEXAY
[JIOCKOCTSIMH, MEeXJAY CKpel[HBarolHUMUCH
NpPSIMbIMH, MexAay IPOU3BOJIbHBIMU
OUT'ypaMu B IPOCTPAHCTBE.
DopMmyHpoBaHue 13 JlOKa3blBaHUe
OCHOBHAIX TEOpeM O PAcCTOSTHUSIX (TeopeM
CYyILLeCTBOBAHUS, CBONUCTRA).

Usobpakenue Ha 4vepTexax H MOZAENAX
paccToAHMA ¥ OGOCHOBAaHHE  CBOHX
cyxzgenuil. OnpejeneHue U BbIUMCJIEHHE
paccTosBUN B npocTpaHcTBe. [IpuMeneHne
GopMysn ¥ TeopeM IIAHHUMETPHU JJs
peLieHHsA 3a34a4.

O3”axkomseHde c IIOHATHEM
NapajiieNbHOr0 NPOEeKTUPOBaHUSA M €ero
cBoucTBaMu, opMyaMpOBaHUe TeopeMBI O
nomanu OPTOTOHANALHOHU NpOeKUHHU
MHOFOYTOJLHHKA.

[lpumeHeHWe TeopuM Aas OGOCHOBaHUA

NOCTPOEeHHH U BbIYUCJIEHHH.
AprymMeHTHpOBaHHe CBOUX CyMJAEHUH O
B3aHMHOM pacCIoN0KEeHUH

IPOCTPaHCTBEHHBIX GUTrYp

MHororpaHHMKH

OnvcaHue W XapaKTepUCTHUKa pa3JHYHbIX
BUZ0B MHOTOTPaHHHUKOB, NepevyucieHde HX
3NeMeHTOB U CBOUCTB.

HzobpaxeHue MHOTI'OI'PaHHHKOB H
BbIIOJIHEHHUE NOCTPOEHUS Ha
H306pakeHusax H MOJensX
MHOTOTPaHHUKOB.

BoludcneHne JMHEHHBIX 3JIEMEHTOBR U
YIJIOB B [IPOCTPAHCTBEHHBIX
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KOHQHUIYpaLMAX, apryMeHTHPOBaHNE CBOUX
CYXIEHHUH.

XapaxTepHCTHKa U H306payKeHUe CEYeHHs,
pa3BepTKH MHOTOTPaHHUKOB, BbIYUC/IEHHE
nowasel NoBepxXHoCTe .

[locTpoenne npocrefiminx cedeHUH Kyba,
NpMU3Mbl, TMpaMuAsl. [IpuMeneHne GakTop
U CBEZIeHWH U3 IIaHUMETPHH.
OsnakoMneHHe ¢ BH/JaMH CHUMMETPUI B

IIPOCTPaHCTBRE, bopMyIUpOBaHUE
onpezeneHUH U CBOUCTB. XapaKTepUCTHKA
CUMMEeTPHH Tea BpalieHus u
MHOTOTPAHHHUKOB,

[lpuMeHeHue CBONCTB CUMMETPHH TNIPH
pelleHNny 3a/a4.

Ucnosib3oBaHHe NPUOOPETEHHBbIX 3HAHHH
A UCCAeNOBAHUA W MOJe/IMPOBaHMA
HeCJI0MKHbBIX 3334,

HW306panenne OCHOBHBIX MHOI'OTPAaHHUKOB
W BbINOJHEHUE PUHCYHKOB M0 YCJOBUSAM
3a4ay

Tenaun IOBEPXHOCTH BpamieHus

O3HaxoMJIeHHe ¢ BHAAMH TeJl BpAIIEHHUS,
dopMysIMpOBaHHEe MX ONpeJejeHud
CBOMCTB.

®opmyupoBaHHe TEOPEM 0 CeYEHHH Liapa
TIAOCKOCTBI0 U TJIOCKOCTH, KacaTeAbHOM K
cdepe.

XapakTepucTHKa W HU300paxeHue Ten
BpallleHHs], UX pa3BEPTKH, CEYeHUs,
PelieHHe 3a7a4 Ha [I0CTPOEHHWE CeYeHHH,
BBIYMC/IEHHEe [JIUH, pacCTOsiHHM, YIJIOB,
aomazed. IlposefseHue AoOKasaTeNbHBIX
paccyxAeHui NNpy pelieHWY 3a4ay.
IIpuMeHeHHe CBOMCTB CHMMETPHU TIpH
pelleHMH 3ajay Ha TesJa BpalleHUH,
KOMOUHAIHIO TeJl.

HU3obOpaxenue OCHOBHbBIX KPYIJbIX TedA H
BBINOJIHEHHE PUCYHKA 110 VCAOBHUIO 3aa4U

H3MmepeHUs B reomeTpHuu

O3HakoMJIeHHe C MOHATHUAMU IJIOWAAH H
06bemMa, akCHOMaMU ¥ CBOUCTBaMHU.
Pelltenue 33/ja4 Ha BbIYHC/IEHUE TJIOLaZAeH
ILJIOCKUX duryp C NpUMEeHeHUuEeM
COOTBETCTBYIOWUX GopMya u GakTOB H3
NJaHUMETPHH.

HW3yyeHue TeopeM O BBIYHCAEHUH OGBEMOB
NPOCTPaHCTBEHHbIX TeJI, pelieHHe 3a4a4 Ha
npUMeHeHue dopmyx BBIYUCIEHUS
06'beMOB.

Wayuyenue Qopmyn A8  BbIMHCIEHHSA
nJIouazeil noBepxHocTed MHOTOTPAaHHHUKOB
¥ TeJl BpalieHHUsl.
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O3HaKOMJIEHHEe C METOJOM BBIYHCAEHUS
TJIOAZ U TOBEPXHOCTH ChHepbl.

PemeHne 3ajay Ha BbIYMCJIEHHE II0LIaeH
MOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJ

KoopauHaTel M BEKTOpbBI

O3HakoMJieHHe ¢ TOHSITHEM BeKTOpa.
Hsyyenune JleKapTOBOH CHUCTEMBI
KOOpAWHAT B MNPOCTPAHCTBE, NOCTPOEHUE
10 3aJaHHBIM KOOPAWHAaTaM TOYEK U
NAOCKOCTEH,  HaxOXAEHHE  KOOpAHHAT
TOYEK.

HaxoxzeHve  ypaBHeHHH  OKpPYXHOCTH,
cdephl, IIJIOCKOCTH. BeiynciieHue
PacCTOSTHUH MeX /1y TOYKaMU.

H3yuyenue CBOUCTB BEKTOPHBIX BEJIUYHH,
IIpaBuJ Pas3I0KeHUs BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTRE, ApaBuA
HaXxOXKJeHUsT  KOOpJAMHAT BEKTOpa B
IIPOCTPAaHCTBe, NpaBWJ  JeHCTBUH ¢
BEKTOpPaMH, 3a/JaHHbIMH KOOpAHHaTaMHU.
[IpuMeHeHHe TeOpUM TIpYU PELIeHUH 33Jay
Ha JeHCTBYA C BEKTOPaMH.

U3y4eHne  CKaJNApPHOTO  TNPOU3BEJEHUS
BEKTOPOB, BEKTOPHOIO YpaBHEHHUs MPSIMOH
U ILJIOCKOCTY. IlpHMeHeHHe TeOopHUH NpH
pellleHWH 3a4ay Ha JeHCTBUS C BEKTOpaMH,
KOOP/MHATHBIH MeTO/, IPUMeHEeHHe
BEKTODPOB JJ18 BbIYUCAEHHS BEJIUYMH YIVIOB
Y pacCTOAHUH.

O3HakoMaeHHe c JOKa3aTeJbCTBAMU
TEOpeM  CTEPEeOMETPUHU O  B3aUMHOM
PacNoNIOKEHUH HNPSAMBIX W HJIOCKOCTEH €
UCN0/1b30BaHUEM BEeKTOPOB
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7. YYEBHO-METOANYECKOE U MATEPHAJ/IbHO-TEXHHUYECKOE
OBECHHEYEHME NMPOrPAMMbI YYEBHOT'O IIPEAMETA

Hns peanusauuu IIPOTpaMMEI y4eGHOTo npeameTa
OOIly.04 Marematuka B OBIIOY «K3MT» uMeeTcd y4yeOHbIN KaOUHeET
«Maremarukay.

O6opyznoBaHue y4eGHOTO KabUHeTa:

— IOCaJ04Hble MecTa [0 KOJIMYeCTBY 00yJaroIUXCs;

— paboyee MeCTO NPENoJaBaTes;

= 4epTeXKHble MHCTPYMEHTHI: IKHEHKA, TPaHCIOPTUD, TPEeYTroJIbHUK;
— CTepeoMeTpUYecKre MOJEJH MHOTOTPAHHUKOB U TeJ BpallleHUs.

JAujakTuyeckre MaTepUasibl:

1. Metoguyeckue peKOMEHJALUUY MO BbLINOJHEHUIO MPaKTUYeCKUX
paboT no yue6Homy npeamety OOIly.04 MaTemaTuka.

2. MeTouyeckue peKOMEeHJAluK 110 BhINIOJHEHUK) CAMOCTOSTE/NbHbBIX
paboT 1o yyeo6HoMy npeaMety 00Ily.04 MaTemaTHKa.

3. KoMnuiexT 3afaHu#l AJs NDpOBeJeHMsI NMUCBMEHHBIX KOHTPOJbHBIX
padoT.

4, KomMmmniekr 3alaHHH IS NpoBeAeHUs NIUCBEMEHHOT0
IuddepeHIMPOBaHHOrO 3a4eTa.

5. ¥3aMeHaLMOHHbIe MaTepHUaJlbl.
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8. TUTEPATYPA

/14 cTyieHTOB:

. Bammakos M.M. MaTtemartuka: yueb. Jjs CTYA. YYIPEXKIEHUN Cpej.
npod. obpaszopanusa/ M.MU. baumakoe. -5-e usa., crep. ~M.: Usgarenbckuit
HeHTp «AkageMusi», 2018. -256 c.

AonosHUTe/bHadA JIMTepaTypa: :

1. Atanacan JI.C. Teomerpus. 10 -~ 11 knaccol: y4eOHMK AJs
06111e06pa30BaTENbHBIX VUpexAeHu: 6a30Bbli U NpOQUALHBIA ypPOBHH /
Aranacan JL.C, bytyzos B.®. u ap.- M.: [Ipoceenienue, 2018. - 255 c.

2. boromosios, H.B. [lpakTuyeckue 3aHATHA 110 MaTeMaTHKe B 2 1.
Hacte 1: yuebHoe 1iocobue  Anad cpeﬁHeI‘o npodeccuoHa/lbHOTO
o6pazoBanus / H. B. BoromosioB. — 11-e u3z., mepepab. u jon. — Mocksa:
UspatenncTBo I0pair, 2020. — 326 c. — (ITpodeccnonanvuoe
obpasoBanue). — ISBN 978-5-534-08799-4. — Tekcr : anektpoHHB // IBC
HOpaiit [caiiT]. — URL: https://urait.ru/bcode /449005

A npenojgasaresieit: _

1. ®epepanbHbIil 3aKkoH ot 29.12.2012 Ne 273-03 «(06 06pazoBaHuU B
Poccutickot Oepepauun».

2. llpuxas Munucrepcra 0bpasoBaHms U Haykd PO ot 17.05.2012 Ne
413 «06 YTBepPKAEHUU depepansHOro rOCyZapCTBEHHOT0
00pa30BaTesIbHOTO CTAHZAPTA CpefiHero (oJIHGr0) ob1iero 06pa3oBaHUs».

3. llpuka3 MunucTepcTBa obpasoBanust ¥ Hayku PO ot 29.12.2014 Ne
1645 «O BHeceHuu usmeHeHuid B [IpHKa3s MﬁHI/ICTepCTBa obpa3oBaHUA U
Hayku Poccuiickoin ®egepauyu ot 17.05.2012 N2 413 «06 yTBepikaeHUU
denepanpbHOTO rocy1apCTBEHHOTO 06pa3oBaTeNbHOTO cTaHzjapTa
cpeHero(noJiHoro) o61ero 06pasoBaHUs».

4. llucpmo  /[lemapraMeHTa TFOCYJApPCTBEHHOM IIOJUTUKM B cdepe
IIOATOTOBKH paboyux Kaapos u A0 MuHucTepcTBa 06pa30BaHUsT U HAYKH
PO oT 17.03.2015 Ne 06-259 «PekoMeHzanuu o OpraHu3salyy MoJIy4eHHs
CpegHero obmero obpasoBaHUs B IpefesaX OCBOeHHS 06pasoBaTesbHbIX
NporpamMM CpesHero npogecCHoHaIbHOr0 06pa3oBaHus Ha 6a3e OCHOBHOTO
ob1ero obpasopanusa ¢  y4eToM  TpeGoBaHui  ¢efepanbHbIX
roCyapCTBeHHbIX 06pa30BaTe/bHBIX CTAHAAPTOB U HoJyYaeMoil npodeccun
WJTH CTIEHAJIBHOCTH CpeHero npogeccioHanbHOro 06pasoBaHusi».

WHTepHeT-pecypchl: |

1. Poccusickas sjieKTpoHHad WKoJa - (3J1. pecypce) https://resh.edu.ru/


https://urait.ru/bcode/449005
https://resh.edu.ru/

2. EqviHaa KoJuleKUHsA HQPOBBIX 00pa3oBaTe/bHbIX pecypcos - (I
pecypc) school-collection.edu.ru |

3. Undpoypok ~ (31. pecypc) infourok.ru

4. Pewry EI'D - (211 pecypc) ege.sdamgia.ru


collection.edu.ru
infourok.ru
ege.sdamgia.ru

JIKCT JONOMHEeHHNI U USMEeHEeHHH, BHECEHHBIX B pa60o4yI1o NporpaMmy
yue6Horo npeagmera 00Ily.04 Matemaruka

Beaymue npenogasatend: H.B. Hukonaenko, H.A. KocrteHko,
WM. JlokTHoHOBa '

Jomo/ineHusa M H3MeHeHMs B paboveil NporpaMMme y4eGHOTrO
npeaMera Ha 2021 /2022 yyeGHbI roj, ’

Ha ochoBanmu mnpukasa or 5 asrycra 2020 1. Ne 885/390 «O
MPaKTUYIECKOHN T0/IOTOBKE 06YYaIOIUXCA» B pabouyio IPOrpaMMy BHECeHbI
caenywonie UsMeHeHUs:

1)B pasgen 4. 06beM yuebHOTO NpeMeTa U BUJ bl YIeOHOH paboThl BHECEHBI
4aCbl IpaKTHYecKo! 11oAroToBKHY (36 yacoB - crp. 12);

2)B pasfen 5. TemaTuueckuil IVIaH U CoJlep:KaHUe y4yeCHOTO IpeaMerta
OOlly.04 MatemaTuka A06aBAeHO pacnpefeseHde 4YacoB MPaKTHYECKOH
OATroTOBKHU (cTp. 13 - 22). |

WsmeHeHns yrBepxkleHbl Ha 3aceganud (1)K npenonasaTeseit
MaTeMaTUYeCKHX M eCTeCTBEHHOHAYYHbIX , YYEOHbIX NpeaMeTOB H
JUucuumayH, nporokos Ne 10 oT «17» utons 2021 r.
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Ipencenarens (1K j/;/% H.B. Hukonaenko
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