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NNOACHUTEJBHAA 3AIIMCKA

Pa6oyas mnporpamma yuebHoro npexmera OOIly.04 MaremaTuka
npejHasHadeHa Aa usydeHusa maremaTtuku B OBIIOY «K3MT», peasnusyiouiem
06pa30BaTEJbHYI0 NPOrpaMMy cpeJHero oobuero o6pasoBaHHs B [pefesax
OCBOEHMA OCHOBHOH mpodeccHoHanpHOM o6pasopaTesibHOM nporpamMmel CIO
(OIIOTI CIIO) nHa 6ase OCHOBHOrO 0Olero ob6pasoBaHUA TPHU MOJATOTOBKE
KBanuPUIUPOBAHHbBIX paboyux, CITYKALMUX o npodeccuu
13.01.10 2/1eKTpOMOHTEP N0 PEMOHTY U 06CAYKUBAHHUIO 3J1IeKTPOOOOpYAOBaHKHA
{mo oTpacaam).

[IporpamMa paspaboTraHa Ha ocHoBe TpeboBaHuil PI'OC cpeanero obuero
o6pazopanust (Pr'OC COO), yTeepxkgenHoro MuHucrepcTsoM 006pasoBaHud U
Hayku P® ot 17 wmaa 2012 r. Ne413, B pepakuuu ot 29 moua 2017 r, u
IPUMEPHOU  [IporpaMmbl  00leobpa3oBaTeqbHOH y4eOHOM  AUCLMIIMHBI
«MateMaTuKa: ajarebpa ¥ Hadasla MaTeMaTUYeCKOTO aHAIM3a; FeOMeTpUs» a4
nMpodeCCUOHANbHBIX  00pa30oBaTesbHbIX OpraHU3alud, pPeKOMeH/A0BaHHOU
dejlepalibHBIM TOCYIApPCTBEHHBIM aBTOHOMHBIM yupexjeHueM «DPesepalbHbif
WHCTHTYT pa3BuTus obpasoBanusa» (gata perucrpauuu - 20.06.2016, Ne O0OI11-9-
160620), C YTOYHEHHEM COAepXKaHuda y4e6HOoro Marepuasna,
noc/AeZ0BATE/IbHOCTH €0 U3YYeHus, pacupeie/ieHUs yIeOHbBIX YacoB, TeMaTUKU
JIOKJIaJIOB, BUJOB CAaMOCTOSATENbHBIX paboT ¢ y4eToM cHeuMdUK{A IporpaMm
NOAFOTOBKY CellHaAucTOB cpeanero 3sena (II1CC3), ocsanBaemMoil npodeccuu.

®I'0C COO onpepenser TpedoBaHUS, TpeAbsABAAeMbie K CTPYKTYpe,
COZepyKaHUI0 1%} pe3yabTaTam OCBOEHHUA y4eOHOro npejMeTa
00Ily.04 MartemaTHKa.

ConepxkaHue nporpamMmbl y4yebHoro npeamera OOlly.04 Maremaruka
HanpaBJ/eHO Ha AOCTHKeHUe CIeIVIOIHX [eJleH:

1. oGecrieuenre  cHOPMHPOBAHHOCTH  NpeACTaBJeHHMH 0  COIMAJIbHBIX,
Ky IbTYPHBIX ¥ UICTOPHUYECKUX (aKTOpax CTAHOBJIEHHUS MaTeMaTHKH;

2. obecrieyeHue CPOPMHUPOBAHHOCTU JIOTUYECKOTrO, aJrOPUTMHYECKOTO U
MaTeMaTH4eCKoIro MbILIJIEHHH;

3. obecrnevyenre cHOPMUPOBAHHOCTH YMEHUM NPUMEHATH MOJYYEHHblE 3HAHUA
Npy pelleHuH pa3/InvYHbIX 3a4a4;

4, obecrniedeHre CPOPMUPOBAHHOCTU NPEJCTAaBAeHUN 0 MaTeMaTHKe KaK 4acTH
o0LIeYeIOBEYECKON KYJbTYpPhl, YHHUBEPCAJLHOM $s3blKe HayKu, NO3BOJISHOIIEM
ONMMCBhIBATh ¥ U3Y4aTh peajbHble NPOLecChl U ABJIeHUs.



1. OBIIASA XAPAKTEPUCTHKA YYEBHOT O IPEJMETA

MareMmaTuka siBageTcss  QyHAAMeHTaJbHOH  0061eo6pa3oBaTebHOM
AUCHUTIIMHOM €O CJIOMKUBIIMMCS YCTOHYMBBIM CcojlepaHueM M OGIIMMHU
TpeOGOBaHHUAMU K IIOATOTORKE 006yYaUIMXCH.

[Tpu ocBoenuu npodeccuu CI1O 13.01.10 3neKTpoMOHTEp IO PEMOHTY U
06CAYKUBAHUIO (no OTpacaaM) TEXHOJIOTHUYEeCKOTO npodus
npodeccHoHaNBHOTO 06pa3soBaHUs MaTeMaTHKa H3ydaeTcsd OoJiee yriyoieHHo,
KaK NMpoQHJIbHBLIA yYeGHbBINA peaMeT, yIHThIBanuas cnelfudruKy ocBanBaeMou
npodeccun.

3TO BBIpAXKAeTCd B COJepXaHMU 00y4YeHHs, KOJIUYeCTBE YacoB,
BbIZIEINEMBIX HA U3yYeHHEe OTHebHbIX TeM MpPOorpaMMsl, TJyOHHEe X OCBOEHHH
CTyZeHTaMy, oO0beMe U XapakTepe TNpakTUYeCKHMX 3aHATHH, BUJAX
BHEAYAUTOPHOU CaMOCTOATeNbHOU paboThl CTYLEeHTOB.

Obuye 1eJM H3y4YeHHUsd MaTeMaTHKU TpPajUuLMOHHO pPeausylTcs B
yeTbipex HallpaBJIeHUAK:

1) oBuyee npeacTaBaeHUe 00 UAeAX U METOLAaX MaTeMaTUKH;

2) MHTeIeKTyaibHOE Pa3BUTHE;

3) oBaafeHue HeOOX0JUMbIMU KOHKPETHBIMH 3HAHUAMY U YMEHUAMY;

4) BoCTIUTATENbHOC BO3JeCTBHE.

Mpoduauzanus ueser MaTeMaTHYeCKOro 00pa30BaHUs OTpa)KkaeTcs Ha
BbIGOpE MPUOPUTETOB B OpraHM3aiUU y4eOHOH [edATeNbHOCTY 00y4amLUXCe.
Jis TexHoJIOTHYeCcKOoro npoduis NpodeccHoHaJbHOro o0pa3zoBaHUsa BbIOOpP
nejsell cMmeuaerca B IIparMaTM4ecKoM HalpaB/JeHUH, IpeAycMaTpUBalOLieM
ycujeHHue W pacliupeHue TPUKJIAJAHOTO XapaKTepa H3ydYeHUst MaTeMaTHKH,
[PeuMylleCTBEHHONW OpUEHTAlNH Ha aJrOPpUTMHAYECKUH CTH/Ib II03HABaTEe/bHON
AesATeNbHOCTH.

[lpoduanHas COCTAB/AKLIAS OTpPaXKaeTcs B TPeOOBaHUAX K NOATOTOBKe
06YYaIMXCA B 4aCTU:

— 06uedl cucTeMbl 3HAaHWM: cofleprKaTesbHbie NPUMEpPhl UCHIOJIb30BaHHUA
MaTeMaTH4eCKUX HAeH ¥ MeTO/IOB B IIPOpeCcCUOHANbHOM AeATeNIbHOCTY;

— YMeHUH: paz/iudyue B ypOBHe TPeOOBAHUM K CJOKHOCTH IPUMEHseMbIX
aArOpUTMOB;

— MNPaKTHYEeCKOTO MCMOJb30BaHHUA NPHOOpPETEHHBIX 3HAHUH U YMeHHl:
HHAWBU/AYAJAbHOTO Y4eGHOro ONnbiTa B NOCTPOEHHUH MaTeMaTHIeCKUX Mo/leseH.

Takum o6pasoM, peanuzayus cojiepKaHus y4ebGHOTO npejMeTa
OPUEHTHPYET Ha I[PHOPUTETHYH pOJIb IHPOLECcCYaJbHbIX XapaKTepUCTHUK
yyebHON paboThl, 3aBUCALUX oT npoduis npodeccnoHanmbHOTO 06pa30BaHUM,

5



MOJIYYEHUST ONbITA HCHOJb30BaHUS MaTeMaTUMKM B  COAEPKATENbHBIX U
npodecCHOHATBHO 3HAYMMBIX CUTYAaLMAX [0 CpaBHEHHIO ¢ ¢GOopMasbHO-
YPOBHEBBIMHU Pe3yJibTATUBHBIMU XapaKTepHUCTUKAMU 00y4eHH.

CopmepkaHue y4eOHOro mnpegMeTa pa3paboTaHO B COOTBETCTBUH C
OCHOBHBIMH CONEPIKATENbLHBIMY TUHUAMHY 00yJYeHHsA MaTeMaTHKe!

~ aJirebpanyecKas JIMHUS, BKIKOYAOUIAs CYUCTeMaTH3auHuio CBeJeHHH O
qUeslaX, U3ydyeHHWe HOBLIX W 0606LjeHHe paHee M3YYEHHBIX Oepaluin
(Bo3BeJleHMe B CTelleHb, H3BJEeYEeHHEe KOpHHA, JOrapupMupoBaHue, CHHYC,
KOCHHYC, TaHTEHC, KOTAHTeHC M 00paTHble K HUM); H3y4YeHHUEe HOBLIX BHJOB
YHCTOBbIX BbIPaKeHUN U QOpMyJ; COBEPUIEHCTBOBaHHE NPaKTUYeCKUX HaBbIKOB
M BLIYUCAWTEJNBHOW  KYJABTYPBI, pacliUpeHHe W  COBepIileHCTBOBaHHE
a/rebpanyvecKoro ammnaparta, CPOPMHPOBAHHOTO B OCHOBHOM IIKOJIE, W €ro
NpUMeHeHHe K PellleHUI0 MaTeMaTHYeCKUX U IPUKJIagHbIX 3aaY;

— TEOpPEeTHKO-QYHKUMOHANbHAS JIMHHS, BKIOYAOIAA CUCTEMAaTU3aLHIO U
paclippeHue CBeAeHUH o0 QYHKIMAX, COBEPLIEHCTBOBaHHWE TIpaPUYECKHUX
YMEHHH; 3HAKOMCTBO € OCHOBHBIMH MZeAMH M MeTOJaMM MaTeMaTHYecKoro
aHajav3a B oObeMe, NMO3BOJSIIOIEM MCCAeA0BaTh 3JeMeHTapHble QYHKUUM H
pewarTh IpocrTeilire reoMeTpuyeckHe, GHU3UYeCKHe W JApyrve IPUKJIaJHble
3a/1a4H;

—~ JIMHUSI ypaBHEHHH M HEepPaBeHCTB, OCHOBaHHAs Ha [IOCTPOEHUHU H
MCCIeJOBAHUU MaTeMaTU4YeCcKuX MoJesieH, epeceKalouascs ¢ alredpanvyeckon
U TeopeTUKO-QYHKIMOHAJbHON JWHHAMHU M BK/IOYawllad pasBUTHE U
COBEPLIEHCTBOBAHME TEXHUKH a/irebpanuveckux [1peobpa3oBaHui JJif pelleHud
ypaBHEeHUY, HepaBeHCTB M cUCTeM; QOPMHUpPOBAHMUE CIIOCOOHOCTH CTPOUTH U
MCCIe0BaTh MPOCTeNIHE MaTeMaTHIeCKHe Mo/Je/ M TPH pellleHUY NPUKIIaIHbIX
3a/1a4, 33/1a9 U3 CMEeKHBIX U CHelUaIbHbIX JUCLLUIINH;

— reoMeTrpudecKas JIMHHSA, BKJAKYAKLAsA HaTAsgHble NpeAcTaBJeHHs] O
IPOCTPAHCTBEHHBIX (Urypax H H3yYeHHe HuX CBOHCTB, (POpMUpOBaHHE H
pasBuTHe IPOCTPAaHCTBEHHOTO BOOOpaXKeHUS, pasBuUTHE CIOCco60B
reoMeTpUYeCKUX M3MepeHUH, KOOPAWHATHOIO M BEeKTOPHOro MeToJO0B /A
pelleHys MaTeMaTU4eCcKUX U IPUKIAAHbIX 3a4aY;

— CTOXaCTH4yecKas JMHHUSA, OCHOBaHHas Ha pasBUTHUH KOMOMHATOPHLIX
YMEeHHH, NpeACTaBIeHHUN 0 BEpPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX
OKpYKarlero Mupa.

B TemaTH4ecKoM MJiaHe AporpaMMbl y4eOHbIH MaTepuas TpeAcTaBJeH B
dopme uepeayIolLerocsi pasBepPTbIBaHHS OCHOBHBIX COJAEPXKaTesJbHbIX JIMHUH
(anrebpanyeckoi, TeopeTHKO-QYHKUUOHANBLHOH, YpaBHEHHI W HEpPaBEHCTB,
reoMeTpHYeCKOH, CTOXaCTHYECKOMH ).



Uzy4yenue 06111e06pa30BaTeNLHOIO y4eB6HOTO npegMeTa
OO0Ily.04 MareMaTHKa 3aBepllaeTcs [I0JBeJeHHeM MTOroB B QopMe
MUCBMEHHOT0 3K3aMeHa B paMKax I[POMeXyTOYHOW aTTecTaludU CTYJAeHTOB B
npouecce oceoenns ocHosHoi OIOIT CITO.



2. MECTO YYEGHOTI'O NPEJAMETA B YYEBHOM I1JIAHE

Yuebubiit npeamer 00I1y.04 MaTeMaTuKa ABJIsIeTCA yIeOHBIM [IPEeAMETOM
06A3aTeNbHON npeaMeTHOH o6aacty «MartemaTuka KW uHbopmatuka» PrOC
cpeaHero obilero o6pasoBaHUs.

B OBIIOY «K3MT», peanusyrouieM o6pa3oBaTe/JbLHYIO IPOrpaMMy CpeIHEro
obulero obpazosaHus B npefenax ocgoexHusa OIIOIl CIO Ha 6a3e OCHOBHOTO
obwero obpazoBanus, y4ebHniii npegmer OOIly.04 MaTtemaTuka usydaercd B
obuIe06pazoBaTelbHOM yuebHOM HuKae yuyeObHoro miaHa OIION CIIO Ha 6Gaze
OCHOBHOT0 06L1ero o6pa3oBaHus.



3.PE3YJIBTATHI OCBOEHM S YYEBHOT'O NPEJAMETA

Ocsoenue cojgepxaHusi yde6Horo npegmera OOIly.04 MaremaTuka

obecrneunBaeT JOCTIKEHNE CTYAEHTaMU CIeAyIOIHX Pe3yaIbLTATOB:
e TUYHOCTHBIX:

chOpMHUPOBAHHOCTb NPEACTABJEHUI 0 MaTeMaTHKe KaK YHHUBEpCaJlbHOM
A3bIKEe HaYKH, CPeiCTBe MOJE/JUPOBaHUA ABJEHUH U MPOLECCOB, HAEAX H
MeToax MaTeMaTUKH;

NIOHUMaHHe 3HAa4YMMOCTH MaTeMaTHKH JJii  Hay4YHO-TeXHHUYeCKoro
nporpecca, ¢hOpMHUPOBAHHOCTE OTHOIIEHUA K MaTeMaTHKe KakK K 4YacTH
o6uIeyeioBedecKol KyJbTypbl 4epe3 3HAaKOMCTBO ¢ UCTOpPHeR PasBUTHS
MaTeMaTHUKH, dBoJIIoHel MaTeMaTHYeCKUX U/iel;

pa3BUTHE JIOTUYECKOTO MbIIIJIeHNs, NPOCTPAaHCTBEHHOIC BOOOpaKeHHH,
AATOPUTMUYECKONH KYJIbTYDBl, KPUTHYHOCTH MBIIJIEHUS Ha YpOBHE,
HeobxXouMoM JUIA  Oyayilied npodecCHOHAJNbHON JeATEeNbHOCTH, AJIA
Mpo/Io/KeHUs 06pa3oBaHusd U caM006pa3oBaHu;

OBJIaJleHre MaTeMaTHYeCKUMK 3HaHUSAMMW ¥ YMEeHUsIMH, HEOOXOJUMBIMU B
NOBCEAHEBHOW JKW3HH, JJs1 OCBOEHUS CMeXHbIX eCTeCTBeHHOHAy4YHbIX
JUCHHYIUIMH W JAUCUMILINH NpodeccHoHaNbHOre LUKJAQ, AJIS MOJAyYeHUsd
06pazoBaHUg B 06/1acTsAX, He TPeOyrIUX yray6ieHHOH MaTeMaTH4eCKOoH
NOAT'OTOBKY;

FOTOBHOCTH M CHOCOGHOCTL K 00pa3oBaHud, B TOM  4YHUCJE
caM0o0Bpa30BaHUIC, Ha NPOTSKEHUH BCeH IKHM3HH; CO3HaTeJIbHOoe
OTHOIEHHE K HEeNpPepbiBHOMY 00pa30BaHHI0 KaK YCJIOBUIO YCIEIIHOH
npodeccuoHATBHON U 06LeCTBEHHON AeATEeNbHOCTH;

FOTOBHOCTL M CHOCOOHOCTL K  CaMOCTOSITEIbHOM TBOpPYECKOW U
OTBETCTBEHHOH JeATe/IbLHOCTY;

FOTOBHOCTDB K KOJIJIBKTUBHOM paboTe, COTPYAHUYECTBY CO CBePCTHHUKAMU B
06pa3zoBaTeNLHOM, 06ILeCTBEHHO MOJe3HOH, yieOHO-UCCIeL0BaTeNbCKOM,
IPOEKTHOM U JAPYTUX BUJAX AeATeNbHOCTH;

OTHOUWEHUE K MNpodeccHoHaJbHOH [JedATeNlbHOCTH KaK BO3MOXHOCTH
y4acTUsi B peHIeHHWH JIMYHBIX, OOWECTBeHHbIX, TOCYJapCTBeHHBIX,
0b1IeHAMOHAMBHBIX TPo6JieM;

® MeTalpeAMETHDIX:

YMeHHe CaMOCTOATEJIbHO ONpefe/IATh UeJH AeATeJbHOCTH U COCTAaBJAATD
IJIdHbI AEATE/bHOCTH, CaMOCTOATENIBHO OCYIUECTRJIATL, KOHTPOJIHMPOBATD
W KOPPEeKTHPOBATL AedTeJIbHOCTh;, HCNOJL30BaTh BCE BO3MOMXHLBIE



pecypehl AJIst JOCTYDKEHMs MOCTAaBJEHHBIX LeJIeH M peajvsalyy TJIaHOB
[eATENbHOCTY; BLIOUPATh YCIellHble CTPATerny B PasIMYHbBIX CUTYALHAX;
yMeHUe [MPOAYKTHBHO O6WATBCA M B3aWMOJAEHCTBOBAaTbL B Mpoliecce
COBMECTHON /IeATENIbHOCTY, YYUTHIBaTh [NO3ULUM [PYIHX Y4aCTHUKOB
JeaTebHOCTH, 29 PeKTHBHO paspeliaTh KOHQIUKTEI;

BJIaJIeHHEe HaBblKaMH MO3HABAaTeJbHOH, y4eOHO-UCC/IefOBaTeNbCKOH H
MPOeKTHOH  JeATeNBbHOCTH,  HaBbIKaMM  paspelieHuss  npobJem;
CIIOCOBHOCTL U TOTOBHOCTH K CaMOCTOSTEJbHOMY IIOUCKY METOLOB
pellleHuss MpakTHUYeCcKUX 337ady, MNPUMEHEeHHWI0 pas/IMYHbIX MeTOH0B
HO3HAHHS,

FOTOBHOCTb W CHOCOGHOCTb K CaMOCTOSITeIbHOM WHQPOPManHUOHHO-
I03HaBaTeJbHON JedTeNbHOCTH, BK/IKYAd YMeHHe OPHEeHTHUPOBATLbCH B
pa3JUYHbIX HCTOYHMKAX WHOOpManyM, KpUTUYECKH OLEeHUBaTb U
UHTepHpeTUpoBaTh  MHQOpMauuIo, [MOAy4aeMyKw M3  pasJuYyHbIX
HCTOYHUKOB;

BJIaJleHUEe SI3bIKOBBIMH Cpe/ACTBAMU: yMEHHWEe fACHO, JIOTHUYHO U TOYHO
H3JaraTb CBOK TOYKY 3PEHHs, MCIO0Jb30BaTh aJeKBaTHble S3LIKOBbIE
Cpe/AcTBa;

BJaJlecHHEe HaBbIKaMH I[I03HABaTeJbHOW pedJieKCHM KaK OCO3HaHUA
COBEpIIAeMbIX JeUCTBUM U MBICJMTENbHBIX IPOLECCOB, UX Pe3YAbTaTOB U
OCHOBaHHUH, IPAHUI] CBOEr0 3HAHMWSA M HEe3HAHUs, HOBBIX I103HaBAaTeJAbHbIX
3aJla4 U CPeICTB AJIsI UX JOCTHIKEeHNS;

LeJIeyCTPEeMJIEHHOCTh B NoMCKax %} NPUHATUH pelleHui,
co00pa3sHUTeNbHOCTL W MHTYULHS, PA3IBUTOCTL NPOCTPAHCTBEHHBIX
npeAcTaBJIeHUH; ClIOCOOHOCTh BOCIPUHUMATL KPAacoTy U TapMOHUI0 MUPa;

* IpeMETHBIX;

cOPMUPOBAHHOCTb NPEACTABJECHUN O MaTeMaTHKe KaK 4aCTH MUPOBOU
KYyJIbTypbl U MeCcTe MaTeMaTHKH B COBpeMeHHOH LUBUIW3aLUH, Cliocobax
ONUCaHUs ABJAEHUH peaJbHOro MHpa Ha MaTeMaTU4eCKOM fA3bIKe;
cPOPMUPOBAHHOCTL MNpeJCTaBJeHUH 0 MaTeMaTH4YeCKHUX HOHATHAX KaK
BaXKHEHMIIUX MaTeMaTHYeCKUX MOJeJsiX, HO3BOJSIUMX ONKUCBIBATL U
M3y4aTh pasHble TMpOLECChl W ABJIEHUSA; IIOHMMaHHe BO3MOXHOCTH
AKCHOMAaTH4Y€CKOr 0 NOCTPOCHUA MaTeMaTUYeCKHUX TeOpUH;

BAaJeHHe MeTOoJaMKu J0Ka3aTeJbCTB U aJITOPUTMOB PEILEeHUs], YMEeHHEe UX
IpHUMeHATh, NPOBOAUTL [OKasaTellbHbie PaCCyXKAEeHUSA B XOJe pelleHHsA
3azady;

BJajeHUe C(TaHJapTHbBIMXA IIpMeMaMy pelieHUs palMOHaJbHBIX U
UppayMOHaJbLHBIX, I0Ka3aTeJNbHbBIX, CTEeleHHBbIX, TPHUTOHOMETPHUEeCKUX
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ypaBHEHWHM ¥ HEpPaBEeHCTB, HUX CHCTeM; HCIIOJb30BaHHE TOTOBBIX
KOMIBIOTEPHBIX [POrpaMM, B TOM YHCAEe A/ MOHUCKA IYTH pellieHUusa U
WJIIOCTPaL Uy pelleHus ypaBHEeHUH ¥ HePaBeHCTB;

cOpPMUPOBAHHOCTL  TpeAcTasBjeHui 00  OCHOBHBIX  IIOHATHAX
MaTeMaTHYeCcKOoro aHaau3a d UX CBOKWCTBaX, BJAajeHHe YMeHHeM
XapaKTepu3oBaTh MNOBeJeHHe OQYHKIUNA, HCNOAbL30BaHUe [10JIyYeHHBIX
3HaHUM JJs1 OMUCAHUS U aHa/IM3a peaslbHbIX 3aBHCUMOCTeH;

BJIaJleHue OCHOBHBIMH MOHATHAMU O INIOCKHX Y IPOCTPaHCTBEHHBIX
reoMeTpUYecKUx QUTypax, UX OCHOBHBIX CBONCTBax; CPOPMHPOBAHHOCTD
YMeHUs pacro3HaBaTh reoMeTpudeckue QUrypbl Ha YepTexax, MoAensIX U
B peaJbHOM MHpE; NPHUMEHEeHHe M3y4eHHBIX CBOKWCTB reoMeTpHYeCKHX
buryp ¥ dopmyn AJd pelleHUA TeOMeTpHUYeCKHMX 3alad M 3ajay ¢
NpakTU4eCKHUM COZepKaHHueM;

cPOpPMHUPOBAHHOCTD NPEACTABJIECHHH O NpoLeccax U SBJEeHHUAX, UMEIOIHX
BEPOATHOCTHBIH  XapakTep, CTAaTHCTHYECKHWX 3aKOHOMEPHOCTAX B
peajbHOM  MUpPe, OCHOBHBIX IOHATUAX  3JIEMEHTApHOW  TeOpHUH
BEepPOATHOCTEN; yYMEHUHM HAXOAUWTb U  OLEHHWBaTb  BepOSATHOCTH
HACTYIUIeHHs COOBITUH B IIPOCTEHIUMX NpPaAKTHYECKUX CUTyallusax H
OCHOBHBIE XapaKTepPUCTHKH CJIy4alHbIX BEJIMYUH;

BJlaJleHre HaBbiKaMU MCHNOJIb30BAHUA ['OTOBBIX KOMIIbIOTEPHBIX POrpamMM
1P peLIeHUH 3a/ay.
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4. OB bEM YYEBHOI'O IIPE/IMETA W BUIbI YYEBHOH PABOTbI

Bux yueGHOM paGoThi

Q06HeM 4acoB

MaxcumanbHas yaeGHasa Harpyska (Bcero) 507
06a3aTe/bHag ayAUTOpHas yyebGHasa Harpyska [Bcero) 338
B TOM YHCJIe:

IPaKTUYCCKHUE 3aHATUSA 168
KOHTPOJIbHbIE paboThi 10
fIpaKTUYecKas MoAroTOBKa 33
CamocTosaTennnas paéora oby4yawinerocs (Bcero) 169

1. BrInosHeHUe UHWBH/IYaJbHOIO0 3aJaHus

2. lloAroToBKa ¥ KOHTPOJBHOH pabore

3. CocraBJsieHKe TabIMIL 3HAYCHHE QYHKIKHH

4. BeInoJiHeHHe pacieTHOH paboThl

5. UsroToBJjienue MoZenell reoOMeTPHUECKUX TeN

6. [fTogroToBKa K INpPaKTHYeCKHM paboTam cC HCITOJIb30BaHUEM
MeTOAMYECKUX peKOMeH/JalHil TpefiofaBaTte s, 0QOopMaeHHe NPaKTHYECKUX
paboT, HOATOTOBKA K MX 3aLIUTe.

lpomexyTouyHas aTTecTauus B opMe NMHCbMEHHOI0 3K3aMeHa
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5. TEMATUYECKHMH IVIAH U COAEPYKAHUE YYEBHOTO NNPEJMETA 00Ily.04 MaTemaTnka

HanmeHoBaHwWe CogepikaHue y4yeGHOr0 MaTepuana, npakTHYecKe paboThl, 06bem | BToMm Yporens
pasje/ioB U TeM CAMOCTOSTEILHAs padoTa 00y4alomuxcs yacos | “HCGIE | OoCBOEHUA
ApaKTH-
yecKas
HO/ATO-
TOBKa
1 2 3 4
Beegenue CoaepxaHue yyeGHOro Marepuaaa 2

MareMaTHKa B HAyKe, TEXHHKE, 3KOHOMUKE, UHPOPMaLMOHHBIX TEXHOJOIHAX H 2 2 3
MpakTUYecKo pestespHoctH. lenn M 3ajadyd  U3ydeHus MAaTeMaTHKH IIpH
ocgoeruu npodeccui CIIO.

Tema 1 CopepxaHue y4eGHOro Marepuasia 20

Paspurue nousarast | lleable u  pauuoHasbHble duchaa. JedcTBuTenbHbie uyucaa. [IpubimxeHHbie 6 2

0 yuciae BbluycaeHHs. KoMILeKCHble YUCaa.
[IpakTuyeckue 3aHATHSI 6
1. BoinosiHenue geHcTBUY C paliOHaAbHBIMY YHCaaMu. Peutenue paiioHanbHbIX 2
ypaBHEHHH, HEPaBEHCTB, CHCTEM ypaBHEHHH 1 HePaBeHCTB NepBOoii CTENEHH.
2. Penlenve palMOHA/NIbHBIX YpaBHEHUY, HepaBeHCTB, CHUCTEM ypPaBHEHHH U 2
HEPABEHCTB BTOPOH CTEIEeHH.
3. BoiuncaeHue npuOAKeHHbIX 3HaYeHHH. 2
CamocrosTe/bHas paboTa 8
1. [logroToBKa K MNpaKTHYECKHM paboTaM ¢  UCHOJb30BaHUEM MeTOSHYeCKHX 4
pexoMeH/[auKi npenojasarensd, oQopMaeHHe NpaKTHYeCKHX paboT, HOATOTOBKA K
HX 3anjyre. 2
2. BbinosiHeHWe WHJAHBUAYaNbLHOrO 3ajlaHus Mo TeMe «PeineHue panHoOHaJbHbIX
EE€PaBeHCTB BTOPOH CTeNeHU ¢ O4HUM HEU3BECTHBIM»., 2
3. BeinosHeHUe HHAWBUAYAABHOrO 33janus 1o Teme «Pewenue cucreMm
paLMOHAJbHBIX HEPABEHCTB € OAHUM HEH3BECTHBIMY,

Tema 2 Coaepikanpe y4yeGHOro Marepuaa 45
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Kopuu creneny "

KopHu HaTypaJibHOH CTeHeHH U3 Yucaa H UX CBoicTBa. CTerenn ¢ paiioHaibHbIMU

10

AorapupMbl I0Ka3aTeNsiMH, HMX CcBoWcTBa. Crelenu ¢ JAEHCTBUTENBHBLIMH NOKasaTesiMH.
CBo#icrBa cTenexu ¢ AefdcTBUTENbHBIM ITOKa3aTeJeM. OCHOBHOE JAorapUdMUdecKoe
TOXAECTBO. JecATHYHBIE W HaTypajbHble jgorapudmbl IlpaBuna pedcTsuit ¢
norapudmamu. [lepexos k HoBoMy ocHoBaHHmp. [IpeobpasoBaHue paLOHANLHBIX,
HppalOHaAbHbIX CTENEHHDBIX, TOKA3aTebHbIX U IOTAPHPMUYECKHX BbIPAKEHUH,
[IpakTH4YecKue 3aHATHA 20
1. llpeo6pa3oBaHie ¥ BbIYMCJeHHWe YHCJIOBBIX 3HaYeHHH aJrebpandecknx 2
BbIPaXKeH U, ColepKaluX CTeleHH ¢ paHOHaAbHbIMH TOKa3aATEAAMM,

2. llpeo6pasosaHue W BbIYHCIEHHWE HHCAOBBIX 3HA4YeHMH anredpanyecKux 2

BblpaxeHui, coiepaallux KOPHH n-oi crereny (n€ N).

3. lpeobpazosaHue U BBIMHC/IEHE YHCIOBLIX 3HAYEHUH anirebpauvecKux 4

BBIPAXKEHUH, CO/lepKaLMX CTENEeHH YU KOPHH.

4. PeureHye uppaliuoHadbHbIX YpaBHEHHH. 2

5. Beiuucaenue sorapudma yucaa. Z

6. BoinosHeHye JOrapuMHUPOBAaHHUS U [IOTEHUUPOBAHUA  aarebpauvyeckux 2

BbIPAKEHUH.

7. Boiuuciiende sorapudma ymciaa ¢ NpoU3BOJibHBIM OCHOBAHHEM. 2

8. IIpeobpasoBanve 1 BblYMCIEHHE 3HA4YeHUH MoKasaTeabHbIX M 2

JIOTapUPMHYECKHUX BbIPAKEHHH.

9. PeweHue noKasaTeAbHbBIX 1 JorapuGMHUIeCcKyX YpaBHeHUH, 2

CamocTosTe/IbHasA padoTa 15

1. MoaroroBka K MNpaKTH4YeCKWM paboTaM C HCMNOJb30BAHHEM MeTOAHYECKHX 15

pexomenlanui, opopmieHre IpaKTHYECKNX paboT, NOATOTOBKA K X 3aUIMTe.

Copepxkanye yuyeGHOro MaTrepuana 35
Tema 3 B3aauMHOe pactiosioxeHHe AByX NpAMbIX B npocTpancTBe. [lapanienbHOCTb NPAMOA 12

IpsMeblie ¥ NVIOCKOCTH
B IPOCTPAHCTBE

¥ myockocru, llapajnenvHocTh naockocTedl. llepneHAUKYASPHOCTh NPAMOR U
nyiockocTy. IlepreHAUKyJIsip U HAaKJIOHHAS. YTOJH MeXAYy NpAMON M NJIOCKOCTBIO.
[iByrpadHubiil  yroJ. Yroja Mexay IMA0CKocTAMH. llepneHAuKyJIsipHOCTL ABYX
naockoctei. Teomerpuueckue npeobpa3opaHus NPOCTpaHcTBa: MapajiesbHbIfA
HepeHoc, CUMMETPUST OTHOCUTENBHO IJIOCKOCTH. [lapanienbHoe NpoeKTUpoBaHue.
Tl01@1b OpTOroHaAbHOH NpoekLHu. H3o6paxeHue npoCTPaHCTBEHHbIX QUTYD.
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Bexrtopbl. Moaysb BekTopa. PaBeHcTBO BeKTOpoB. CJloXeHMe BEKTOPOB.
YMHOMeHHe BEeKTOpa Ha 4ucy0. PazjioeHde BeKTOpa IO HAaNpapJeHUsM. YToJ

KorTpoJrHas paboTa 2
[IpaKkTH4ecKue 3aHATHA 10
1. Pemeune 3ajad ¢ HCNOJb30BAaHHEM OCHOBHBIX TEOpeM CTepeoMeTpHi. 2
Boiupcaenue yriaa Mexay psMbIMY, yIJjla MeXAy NIPAMOM U NJIOCKOCThIO,
2. Pewienue 3aja4 C IIpMMeHEHWeM MNpH3HaKOB W CBOUCTB NapasjiesibHbiX H Z2
HePNeHANKYJIAPHBIX IIJIOCKOCTEH.
3. Briugcsienue paccTOSHME OT TOYKM A0 [OPAMOY, /[0 TUJIOCKOCTH, MeEXAy 2
IJTOCKOCTAMMU H CKpeliuBariMMHECs NMPAMbIMH.
4. Pemienue 33/1a4 C IpUMeEHEHYEM TeOpeMbl 0 TPeX NepneHAuKyasapax 2
5. PemeHue 32134 Ha BbIUHCICHUE ABYI'PAHHOIO yrJja. 2
CamocrogarenbHas paboTa 11
1. lloAroToBKa K NpPAKTHYeCKMM paboTaM ¢ HKCIOJAb30BAHHEM MeTOJHYeCKHX 9
pexoMeHAanuuil npenojasarelisi, opopMaeHHe NpakTHIecKkux paboT, N0AroToBKa K
WX 3a1HTE. 2
2. ToAroTOBKa K KOHTPOJIBHOH paboTe.
Tema 4 Coaep>kanue yueGHOro Marepuana 16
3J1IEMEHThI OcHOBHBIE IOHATHS KOMOUHATOPUKH: [1ePECTAHOBKHY, COYETaHUA, PasMellieHUs. 4
KOMOMHATOPHKH ®opmyna 6uHoma Hbiorona CBoicTBa OHHOMMANbHBIX  KO3QQPHUIHEHTOB.
Tpeyronpnuk flackans.
IlpakTHYecKre 3aHATHA 4
1. Pewenue koMbGHHATOPHBIX 3aaH. 2
2. Pemienvie 3ajay ¢ MCOoOAb3oBaHMeM ¢opmysbl  6uHoMa HeloTona W 2
TpeyrojabHuKa Iackans.
CamocrosresbHas padora 8
1. IloaroroBka K UpPaKTHYeCKHM paBoTaM € HKCNOJb30BAHMEM METOJUYeCKHX 4
pekoMeHlalui npenogasaTesisi, opopMIeHHe NPaKTUYECKHUX paboT, NOAroToBKa K
WX 3aHiHTe. 4
L _ 2. BpimosiHenve MHAMBHAYAJIBHOTO 33a4aHUs «Pelienye KOMBUHATOPHBIX 3a/a4».
Tema 5 Copep:xaHue y4eGHOTO MaTepuana 38
KoopauHarTsl 1 [ipsmoyronbHast (feKkapToBa) CHCTeMa KOOpPAMHAT B npocrpaHcTse. Popmysia 12
BEKTOPbI PACCTOSIHUSI MEXAY [ABYMS TO4YKaMu. YpaBHEHHst cQepbl, NJIOCKOCTH U NPAMOH.
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MexJy JByMa BekTopamu. Ilpoekuusi BekTopa Ha ocbh. KoopjanHaThl BexTopa.
CxansipHoe Npou3BejleHve BeKTopoB. YcHo/ib3oBaHHe KOOPAMHAT ¥ BEKTOPOB NPHU
peleHy M MaTeMaTHYeCKUX U IPHKJAaAHbIX 33/1a4.

IIpakruyecKyde 3aHATHA

1. Pemedne 3ajady Ha COCTaBJIEHHE YPaBHEHMU [paAMOM W MJIOCKOCTH B
npocTpaHcTee. Pemenye 3a4a4 ¢ MCN0J1b30BaHUEM YpaBHEHUA chepbl.

2. BoluucieHne pacCTOSTHUS OT TOMKH /10 MJIOCKOCTH, OT TOUKH 0 NPAMOH.

3. BriniosiHeHWe PasJNYHbBIX JJEHCTBUH HajZl BEKTOPAMH B IIPOCTPAHCTBE.

4. Peiienye 3aa4 Ha BbLIYKWCJIEHHE CKAJNAPHOIO NPOM3BEJEHHS JBYX BEKTOpPOB,
MCTIIOJIL30BAHHE CBOMCTB CKAJSPHOrO NPOU3BEJIeHUsi, HAaXOXAeHUe yraa MexJy
BEKTOPAMH.

5. Penrenuie 3a/1a4 ¢ MCHOJIb30BaHNEM BEKTOPHO-KOOPAVHATHOIO METOa.

N}

oo NN

CamocTosTe/ibHasA padoTa

)
IS

1. Mo/roToBka K MNpakTHYECKMM paboraM C HCHONb30BaHHEM MEeTOJHYECKHMX
peKoMeHanyii npenojaparens, opopmieHue NpaKTHYeCKNX padboT, MOATOTOBKA K
X 3al{UTe.

2. BolmosHenue HMHJAMBHAYAJLHOrO 3ajaHus «BbinosHeHHe JeHcTBUM  Ha)
BEKTOpaMH, 33laHHBIMH KOOPAHHATAMUY.

3. BoinosneHve  HHAMBUAYAABHOIO  3ajjaHusg  «Bblyucjiende  cKajsapHOIo
Npou3BejleHus1 BEKTOPOB. PelleHue 3ajay Ha NpHMeHEHHE CBOKMCTB CKaJAPHOTO
1POU3BE/IEHUA BEKTOPOB. BelUMCIeHHe YIJIa MEXKAY BEKTOPAMK»,

10

Tema 6
OcHOBbBI
TPUTOHOMETPHH

Coaepsxanue y4e6HOro MmaTepuaja

60

Pasunannas mepa yrsia. BpauiarenbHoe ABriceHHe. CHHYC, KOCHHYC, TaHreHc M
KOoTaHTeHC uucika. OCHOBHbie TPUTOHOMETpUYEcKHe ToxpecTBa. Qopmyibi
npupefienus. Gopmynnl caoxenus. Popmysnt yaBoeHHs QOpMyJsl HOJCBUHHOIG
yrja. [Ipeo6pazoBaHye CyMMBb! TPHI'OHOMETPHUECKUX QYHKIUHN B NpOU3BeJeHHe H
IpousBeJeHusi B CyMMy. BbIpakeHne TPUrOHOMETPHYECKUX OYHKIMH 4epes
TAHIEHC MOJIOBUHHOIO apryMenTa. [IpocTedye TpUroHoMeTpHYecKre ypaBHeHusl.
Ilpocreiimpe TPUrOHOMETPHYECKHE HepaBeHCTBA. APKCHHYC, apKKOCHHYC,
ApPKTaHIEHC.

26

KoHuTpoabHas padoTa

TpakTH4ecKne 3aHATHS

1. Uamepenue yrJoB BpalleHus pajHaHHbIM MeTojoM. Pelllenue npocTediux

16




TPHIOHOMETPUYECKHUX YpaBHEHH C HCHOOJB30BaHUEM eJMHUYHOH YHCIOBOH
OKDYKHOCTH.

2. [lpeo6paszoBaHve U BbIYUCAEHHE YHCAOBBIX 3Ha4YCHHH TPHIOHOMETPHYECKMX 2
BbIPOKEHUH C UCMONb30BAHHEM OCHOBHbBIX TPHIOHOMETPHUYECKUX TOXIECTB.

3. HpeobpazopaHue ¥ BbIYMCIEHUE YMCJIOBBIX 3HA4EHHUM TPHIOHOMETPHYECKHX 2
BLID@KEHHI ¢ HCnosib3oBaHueM GOPMyn clOXKeHHA W QOpPMYyJ JBOMHOIO
aprymeHTa.

4. llpeo6pazopaHue W BHIYMCAEHHE YHCJIOBBLIX 3HAYEHUH TPUTOHOMETPHYECKHX 2
BhIpaXKEHHUH € McnoAb3oBaHueM GOPMYyJ MOJOBMHHOIC apryMmMeHTa ¥ GopMya
npeobpasoBaHud  CYyMMbl M Pa3HOCTHM TPHUTOHOMETpHYECKHX (QYHKUMH B
poH3BeAeHue, 06paTHbIX Npeofpa3oBaHu M. 2
5. llpeo6pasosaHue ¥ BBIUHCAEHWE YUCIOBBLIX 3HAYEHHH TPUTOHOMETPHUYECKHX
BBIPKEHMH, COJEPXKAliUX apPKCHHYC, apPKKOCHBYC, apKTaHICHC U apKKOTAHIEeHC
YU,

6. Penienus TPUrOHOMETPHYUECKHUX YPaBHEHUH. 2
7. PetlleHHe NpoCcTeHHUX TPUTOHOMETPHYECKHX HepaBeHCTB. Y
CamocTosiTe/ibHas paboTa 18
1. IToaTOoTOBKAa K TpaKTHYecKUM paboTaM C  UCIMOJb30BaHUEM METOAHYECKHX 12
peKoMeH/[anuit nperojasaress, oQopMIeHMe NPAKTHYECKHX paboT, NOArOTOBKA K

HX 3alIHTe.

2. TogroToBKa K KOHTPOJAbLHOH paboTe. 2
3. CoctasJsieHne TaBJKIbl 3HAYEHHN CHMHYCA, KOCHHYCA, TAHIeHCa W KOTaHIreHca ¢ 1
HOMOIIbIO €AMHUYHOH YHCIOBOH OKPYKHOCTH.

4, BpinoJjiHeHUe UHAMBUAYAJILHOIO 3a3/laHus Mo  Teme «YnpoieHue 1
TPUTOHOMETPUYECKHX  BBIPOKEHMM W JIOKasaTeJbCTBO  TOXKAECTB  C
HCNONIb30BAHMEM  OCHOBHBIX  TpPUFOHOMETpHYecKux  ToxjectB. llpaBuia
NpUBEACHHA», 1
5. BulmoaHeHWwe  UHAMBUAYAJBHOIO  33JaHusi  NHOo  TeMe  «YmOpolleHue
TPUTOHOMETPHYECKUX BIPAXKEHHH € NOMOLIbIO (OpMyJI NpeofpasoBaHHst CyMMDBI U
Pa3HoCTH QYHKIMHA B IPOU3BEAEHHE U 0OPATHBIX Ipeodpa3oBaHHM». 1

6. BblnosiHeHHe HHAKBHAYAAbHOT'O 33/1aHus 110 TeMe «Peliienne
TPHIOHOMETPHUYECKUX YPABHEHHUH, CBOJASLIMXCS K MPOCTEHILMM yPaBHEeHUAMY.
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Tema 7
dyuxuuy, ux
CBOMCTBA ¥ rpadUKH.
CTeneHHbiE,
noxkasareabHbIe,
AorapudpmMUIecKre u
TPUI'OHOMETPHUYECKHE
GYHKHR

CojiepKaHue yyeOHOro marepuania

48

Pyukyuu. 06gacTh onpejiesieHUsT M MHOXKECTBO 3Ha4eHUH; rpagux QyHKIuH,
nocTpoeHue rpadukoB GYHKIUMH, 33/aHHbIX pasJUYHBIMU cnocobdamu. CBOHCTBA
GYHKLHM. MOHOTOHHOCTS, YeTHOCTb, HEYEeTHOCTD, OTPaHHUYEeHHOCTh,
HEepHOUIHOCTh. IIpoMexyTky Bo3pacTaHua M yObIBaHH#A, Haubojbliee U
HauMeHbilee 3HAYyeHWs, TOUYKM 3KcTpeMyma. ['padudeckas HHTepnperaus.
[IpuMepbl GYHKIIMOHAMBHBIX 3aBHCUMOCTEH B peasbHbIX NPOLECCAX WM ABJEHUAX.
AprdmMeruueckie onepaiuu Haj OyHkuusiMu., CnoxHasg QyHkuua (KOMOosunus).
llousiTHe 0 HenpepbIBHOCTH GyHKLHU. 06paTHble QynKkumun. O6aacTh onpejenenus
¥ 06J1aCTh 3Ha4YeHM# 06paTHOU pyHkuuu. ['paduk o6paTHol PyHKLMU. CTeneHHble,
noKasaTesbHble, JorapudMuiecKie U TpuroHoMerpuyeckue pynxuuu. OdpaTHbie
TpuroHoMerpudeckue GyHkuMu. OnpefeseHHus 3THX (YHKUHH, MX CBOWCTBA H
rpad@uky. IlpeobpazoBanus rpadukos. Jlapa/ienbHbiii M€PeHoc, CUMMETpHA
OTHOCUTENHHO OCell KOOPAMHAT U CHMMETPUA OTHOCUMTEJBHO Hadaja KOOpAMHAT,
CHMMETPHSI OTHOCHTENBHO IPAMOH y = X, pacTsDKeHMe ¥ COxarve BL0Jb 0OceH
KOOp/IHHAT.

14

KoHnTpoJsbHasa paboTta

llpakTHyecKHe 3aHsITHA

1. Haxoxxgenue o6sactyu onpefesenuss GyHKuud. Belunuciaerue 3HadeHns QyHKLUH

B 33/laHHOH TOYKe.

2. Hccneposanve JsvHeHHOH, KBaJpaTHYHOH, KYCOYHO-JIMHEHHOHM U ApoOHO-

JIMHEeNHOM YHKIMH Y HOCTpOeHre UX IpadHKOB.

3. UccaepoBatue cTeneHHbIX QYHKUMN H NOCTPOeHHe UX IpadUuKoB.

4. UccneioBanye rokasaTesbHbIX QYHKIHAN U I0CTPOEHHE UX IPaQHKOB.

5. UccaegoBane JorapuPpMUIecKux PYHKLHMHI 4 TOCTpOeHMe X rpaguKoB.

6. HcenegoBarHye TPUTIOHOMETPHYECKUX QYHKUMH Y=SINX, y= c0SX ¥ NOCTPOEHUE UX

rpaduKos.

7. UccnepoBaHne TPUTOHOMETPUYECKUX QYHKLUH Y=tgX, y=CtgX ¥ NOCTPOEHHE UX

rpadMKoB.

8. Hccneposanue TpUroHOMETPHYECKUX QYHKIUE y=arcsin X, y= arccos X, y=arctgx,
| y=arcctgx ¥ IoCTPOEHKE HX IPadHKOB.

LSS U GO AN N

b

CamocToATe/IbHAs pA6GOTa
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1. MoAroTOBKa K NPAaKTHYECKHMM paboTaM € HCIOJNbL30BaHUEM MeTOJHYeCKHX
peKoMeHanuil npernogarartensd, opopMieHUe NPAKTHIECKHX paGoT, MOATOTOBKA K
WX 3aUIUTe.

2. Beinosivenye uHAuBHAyanbHoro 3agaHusi «lIpeo6pasosanue rpaduKoB 2
3JieMEHTAPHBIX QYHKLHH».
3. Buinoadedve MHAUBUAYaNbHOTO 3ajaHus «[locrpoenne rpadukos QyHKLMH 3
y=sinx, y=cos X, y=tg x, y=ctg x».
4. BrioaHeHue UHAUBHyaibHOTO 3ananHus «llocrpoenue rpagukos QyHKLUN 3
V=Aresin X y=arccos X».
Tema 8 Coaeprkanue yueGHOro MaTepuana 52
Hauasa - ”
MATEMATHYECKOTO Crioco6nl 3afaHdsl M CROMCTBa 4YMCJAOBBIX NocjAejoBaTesbHOCTeH. [loHsTue 0 18
S— rpesese  NOCAE/0BATCALHOCTH. CyuiectBoBaHue  npejesna MOHOTOHHOH
OrpaHuYeHHON mnocaefoBaTesbHOCTH. CyMMUpOBaHue IOCAeA0BATENbLHOCTEH.
bBeckoHe4HO yObIBaWIas reoMeTpHieckas nporpeccus ¥ ee cymma. llonarue o
IPOU3BOAHON QYHKLMM, ee TeoMeTPHYECKHH U (PU3NYeCcKUH CMbICI. YpaBHeHMe
KacatelpHoH K  rpaduxky SyHkuud. [IpousBoAHbie  CyMMBbI, DA3HOCTY,
NpOH3BEJIeHUs], YacTHble. [IpOM3BOAHbLIE OCHOBHBIX 3JIeMEHTapHbIX QYHKLHIL
IlpumeHenne MPOU3ROJAHON K HCCAeA0BaHHI0 QYHKUMA M NTOCTPOSHHIO TPaQHKOB.
lipousBoaHble 06paTHOW QYHKUMKM ¥ KOMOO3MUMM  QyHKIMM. llpumepsi
MCMOJIL30BaHKUA  NPOU3BOJHON AJd  HaXOXMIAEHHS HauJydliero pemeHdd B
NpUKIAAHBIX 3afauax. Bropasi IpOU3BO/HAs, ee TeOMEeTPHUECKUH U QU3HYecKui
cMbIc. Haxos/jeHHe CKOPOCTH ISl TPoLecca, 331aHHoro GopMyiol U rpaguKoM.
llpakTHdeckue 3aHATHA 18
1. 3agasye YUCAOBBIX NOCAEA0BATENLHOCTEN PA3AHYHBIMHU CHIOCOOAMH, 2
BbIMHCIEHHE YIEHOB M0CAEL0BATEAbHOCTH. Haxox ieHne npejesion
0CeA0BATEbHOCTEM. 2
2. Haxoxpernune NpOU3BOAHBIX 2JeMEHTAPHbIX GYHKIUHA. 2
3. HaxoxaeHue MpOU3BOAHBIX CAIOXKHBIX QYHKIUH. Z2
4. CocTapsieHve ypaBHeHUS KacaTesbHOH K rpaduxy GyHKIHH. 2z
5. [IpuMeHeHue NPOM3BOAHON K UCCAE0BaHHI0 QYHKLKHY HA MOHOTOHHOCTh U
4

IKCTPEMYMBL.
6. Haxoxpenue HauboJbIIEro U HAUMEHbIIEero 3Ha4eHHA QYHKUMH Ha OTpe3Ke.
Pemsenue 3aa4 NPUKIAJHOTO XapaKTepa Ha HaXox/eHue HanboJibliero 1
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HanMeHbIerc s3HadeHust QYHKIHH. z2
7. IipuMeHeHUWe TPOUSBOLHOH BTOPOTO NOPSAJAKA K HCCAeJOBaHUI0 rpaduKa
$YHKIIMY Ha BBINYKJIOCTD M Nieperyo. 2
8. Hccneposanve GyHKIUMH ¢ TOMOLIBIO TPOM3BOAHOM H HOCTPOeHUE rpaduKa 1o
_pe3yJibTaTaM MCCJe[oBaHus.
CamocToATebHAA padoTa 06yyaloluXCcs 16
1. lopgroToBka K nOpakTHyeckuM paborTaM € HUCIT0JAL30BAHHEM METOAMYECKHX 10
PEKOMEHAIME Mpero/apaTess, opopMIeHHe NPaKTUIeCKUX paboT, HOArOTOBKA K
UX 3dl{HTe. 2
2. BpinoJiHeHHE WHAVBUAYaNbLHOTrO 3ajaHus «BeluucieHue npegena YUCAOBOH
MOCAC/iI0BATCABHOCTHY. 2z
3. BminmosiHeHue HHAUBHAYaNbHOTO 3afanns «HaxoxaeHne npeaena QyHKIUH B
TO4YKE U Ha OECKOHeYHOCTHY. 2
4. BpimosHeHye HHAMBUAYanbHOrO 3azanus «fuddepeHuporanue cioxKHOU
QYHKIHH»,
Tema 9 Coaepkanue y4eOHOT0 MaTepHasa 40
IlepBooGpa3Hasa K llepoo6pasHas u uuTerpai. llpiMeHeHHe ONpeseJeHHOro HWHTErpana Jijif 10
HHTEerpai HAXOMKJACHUA IVIOINAZU KpUBOAUHelHOW Tpaneuud. @opmyaa HbproToHa—
Jeit6unua. llpuMepsl NpUMEHeHUs HHTerpaia B U3NKe ¥ N'eOMETPHH,
KouTpoabHas padora 2
IlpakTuyecKue 3aHATHA 14
1. HaxoxzaeHue HeonpegetéHHOro MHTEerpassa MeToA0M HeOCPEICTBEHHOI0 2
HHTerpupoBaHUsL.
2. Haxoxjenue Heonpeae/ieHHOro HHTerpaja MeTo/|0M 3aMeHb! IepeMeHHOH ¥ 10 4
YaCTAM.
3. BeluucaeHue onpese eHHOro HHTerpana. 2
4, BbluucaeHne onpeJenéHHoro MHTerpana MeTo/ oM NoJACTaHOBKH. 2
5. PenleHne 3aji@ay reOMeTPHYECKOTO COAeprKaHHs C NOMOIbI OrpeientHHOro 2
HHTErpana.
6. Pemenue 3a7a4  U3MYECKOTO COJ(epXaHud C MOMOUIbI0 OMNpeiesEHHOro Z
UHTErpaJa.
CamocTogTe/bHas PpadoTa 00YHAIOIMXCA 14
1. MlofiroToBKa X NpakTHYeCKUM paboTaM € HCIOJb30BaHHEM METOJMYECKUX 10
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peKoMeHJalui npenogasarteds, oGopMIeRre NPaKTHYeCKHK paboT, NOATOTOBKA K
KX 3auidTe.

2. BuimonHeHHe WHAMBUAYAJLHOIO 3ajaHud «HaxoxjaeHune HeonpeneseHHoro
HHTEerpaja pas/inyHbIMU METOJJaMH: HENOCPEeACTBEHHOEe WHTEerpUPOBAHUE, METOJ
BBEJICHHUS BCIIOMOTaTeAbHON NepeMeHHoH»,

3. MloAroToBKa K KOHTPOJBHOH padoTe.

Temal0
MHororpasHuKi 1
KpyrJible TeJia

Coaepxanue y4eGHOro MaTepuasia

52

Bepinnbl, pebpa, TpaHM MHororpaHHuka. PasBeptka. MHOTOrpasHbie yrJbl.
BoinykJible MHororpaHHuku. Teopema IJ#Jepa. llpuama. lipaMag ¥ HakJOHHas
npusMa. [lpasusibuas npusma. [lapannenenunes. Ky6. Iupamuza. [IpasunbHan
nupamuia.  YcedeHHas rnupamuaa.  Tetpasgp. CuMmerpuu B Kybe, B
napajsenenuneae, B npusMe ¥ nupaMmuje. Cedenus Ky6a, HpM3Mpl B IHUPaMU/bL.
llpefcTaBieHe O NPaBUJbHBIX MHOPOrpaHHHKax (Terpasgpe, Kybe, OKTadApe,
JoAeKkaspe W HKocaype). Huanugp u kouyc. Ycewenubid kouyc. OcHoBaxue,
BbICOTa, OOKOBasA MOBEPXHOCTh, 00pa3ylouas, passeprka. OceBbie ce4YeHHA H
cedenusi, napasuiensunie ocHoBanmw. lap u cdepa, ux ceyenms. KacarenpHas
IIOCKOCTh K chepe. 06beM U ero uzMepenue. Murerpansnaa dopmyna odbema.
dopmynsl 06'beMa Ky0a, IPIMOYTOJAbHOr0 napajieienune/ia, npu3aMbl, TUIHpa.
dopmMysnbl ofbeMa NHpaMHAbl ¥ KoHyca. PopMysbl NJICHEAAHM NOBEPXHOCTEH
UMAKMHApa W KoHyca. ®opMyabl o6beMa wiapa ¥ miomaau cdepot [logobue Tes.
OTHoleHuWd nioaied noBepXHocTel ¥ 06’beMOB NOA00HbBIX TeJL

16

KoHuTpoabHasa paboTa

Hpal{'rﬂqecxﬂe 3AHIATHA

20

1. TocTpoesue pasBEépTKY NPU3MBI, Tapajjesenunea, HMPaMHu/bl NOAHON U
yCceuéHHOMU.

2. Buiyucaenye njonjagu 60KOBOH U NIOHON NOBEPXHOCTH IIPU3MDY,
napaJjaenenvueja.

3. BerqucieHue nAowWaa1 60K0BOH U IIOJHOH MOBEPXHOCTH HUPaMHUAb NOJHOH U
yce4éHHON.

4. Pemrenue 3aJa4 NPUKIaJHOIO XapaKTepa Ha BbIYHCAEHHE I0Waau
HOBEPXHOCTH TeJIa C UCTI0Ab30BaHUEM 3HAHUU O NpH3Me U NUpaMuje.

5. TlocTpoenye pasBEPTKU LUJIHH/IPa, KOHYC, YCe4EHHOTr0 KOHyca. Pelienye 3ajay
Ha HaxoMK4eHHe OCHOBHLIX 3/IeMeHTOB TeJ BpauleHus.
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6. Peluenue 3a/1a4 Ha HaX0X/JJeHHe OCHOBHbBIX 3JIeMEHTOB TeJl BpalleHHsl.

7. Peuienue 3a1a4u Ha BBIYUCIeHHe 00beMOB MHOFOTPaHHHMKOB M TeJ BpallleHHS.

8. PeuieHue 3334 Ha BbIYMCAeHKE JIOUIAAU HOBEPXHOCTH T BpallleHHA.

9. Pelnenue 3a/ja4 NPUKIAHOTO XapaKTepa Ha BblYHUCAeHHE 06BbEMOB M IIoLaged
TIOBEPXHOCTEH TeOMETPHYECKUX Tl

CamocTosiTe/ibHag padora 16
1. MoaToTOBKA K MpaKTUYeCKUM pafoTaM ¢  HUCHOJAb30BAHHEM METOJHYECKHX 12
pexoMeHAauuil npenogasares, o$opMACHUE IPAKTHYECCKHX paboT, NOAFOTOBKA K
VX 3aLuTe.
2. V3rorosaeHue Mofesel NpU3Mbl M NapaJlieJenunesa, NHpaMuibl, UHAKHAPa H 1
KOHyca.
3. WaroTtosaecHue MOAeJEN NIpaBUJAbHbBIX MHOI'OIPAHHUKOB. 1
4. Hoarotosxa K KOHTPOJBHOH pabore. 2
Tema 11 CoaepxaHue y9eOGHOro Marepuana 34
JsiemeHTh TeOpHMH | CoGBITHE, BEPOSITHOCTE COOLITHS, CIOKEHHE H YMHOKeHUe BepossTHOCTeH. [Honarue 14
BEpPOATHOCTEM. 0 HE3aBHCUMOCTU COOBITUH. JluckpeTHas cjay4alHas BeJHYMHE, 3aKOH ee
JieMeHThI pacnpegesnenus, YUCAOBbIE XapaKTePHCTHKH JIMCKPETHOH CaydaldHON BeNHYHHBL
MaTeMarTHiecKoi ITonsitue © 3axkoHe Goabwux yucesd. llpeacrasreHue JaHHbIX (Tabauipl,
CTaTUCTUKH guarpaMmbl, rpaduku), reHepalbHas COBOKYNHOCTb, BbIOOpKa, cpejHee
apudmeTnyeckoe, MeAuaHa. lloHsiTHe 0 3afadax MaTeMaTHYeCKOM CTAaTHCTHKH.
Penienye npakTHYeCcKux 3a/jay ¢ NpMMeHeHHeM BepOsiTHOCTHBIX METO/I0B.
lIpakTyeckue 3auiTHA 12
1. Pemenye 3aa4 Ha onpejesieHye BepOsTHOCTH CAYIaiHOTO COOBLITHA. 4
2. BbruuMcieHye YHCAOBbIX XapaKTePHCTUK JUCKPETHOH CIYYaHHOU BeANYHUHBL. 4
3. PemeHue nmpakTHYECKUX 33/a4 Ha 06paboTKY YHCAOBLIX JaHHBIX, BbIYMCAEHHE 4
HX XapaKTepUCTHK.
CamocTosiTe/bHasA padoTa 8
1. llogroToBka K mnpakTH4YeckuM paboTaM €  HCHOAb30BAaHUEM METOJMYeCKHX 6
pexoMeHAauui npenofasarens, obopMaeHue HpakTUYeCKUX paboT, NOArOTOBKa K
HX 3aluTe.
2. BeinosiHeHue pacieTHOH padoThl o TeMme «BbhlyucaeHHe OCHOBHBIX YUCJIOBBIX 2
XapakTePUCTHK CTATUCTHYECKOTO pacnpejesieHua JaHHbIX COUMATbHOIO ONpoca»,
Tema 12 Copepixanye y4eGHOro Marepuana 63
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Ypasueuus v
HepaBeHCTBA

VpaBHeHHss M CHCTeMbl ypaBHeHHH. PalHoHajbHblie, HppalHOHaIbHbIE,
N0Ka3aTeNbHbIE H TPUTOHOMETPHUYECKUE YPaBHEHUSI H CHCTEMb!. PABHOCHMJIBHOCTD
ypaBHeHUH, HepaBeHCTB, cicTeM. OCHOBHbIE IIpHEeMbl MX DeLIeHus (pasnoxenue Ha
MHOKHATE/IM, BBeJeHHe HOBbIX HEW3BECTHBIX, NOJCTAHOBKA, rpa@uyecKuli MeTon).
Hepagencraa. PauuonaspHbie, HppaLUOHadbHbIC, noKasarenbHblie 15}
TPUI'OHOMETpPHYECKHe HepaBeHcTBa. OCHOBHBIE IPHEMbI UX pelleHUA.
HUcnonb3oBanye CBOMCTB M rpaduKoB (YHKIMH TNpPHU pelleHMH ypaBHEHUH U
HEpaBeHCTB. MeTos MHTepBasoB. M306paxenne Ha KOOPAMHATHOH MJIOCKOCTU
MHOKECTBA pelieHUH ypaBHEHWH M HEPaBeHCTB C [ABYMs INePeMEHHbIMH W UX
CUCTEM.

14

KonTtposrHas pabora

IIpakTuyeckye 3aHATHH

24

1. Peuienue uppaloHaNbHbIX YPaBHEHHH, CHCTEM YPaBHEHHH H HepaBeHCTB.

2. PeiwleHue ToKasaTeNbHbIX YpaBHEHUH WM HEPABEHCTB, CUCTEM YpaBHeHUH U
HEPaBEHCTB.

3. Pemenue norapudMUUecKUX ypaBHEHHH U HepaBEHCTB, CUCTEM YPaBHEHHW M
HEepPaBeHCTB.

4. PemeHre TPUTOHOMETPUUECKHUX YPABHEHHMH U HEPaBeHCTB, CHCTeM YpaBHEeHHH.
5. Pelrenue HEPABEHCTB METO0M UHTEPBAJIOB.

6. Peuwenue 3ajfay MNOPUKIBJHOTO XapakKrepa, CBOASANIMXCA K COCTaBJIEHHIO
ypaBHEHHH, HEPABEHCTB U UX CUCTEM.

NN

ENIEN

' CamocTosTe IbHas paboTa

23

1. NojroroBKka K MNpakTHYECKHMM paboTaM ¢ HCH0AbL30BaHUEM MeTOAHYEeCKHX
pekoMenJaiuil npenojasaTteis, opopMIeHHE IPAKTHYECKHUX PaboT, HOATOTOBKA K
HX 3aliure.

2. TloaroToBKa K KOHTPOJALHOH paboTe

3. BoinosaHenue  MHAUBMAyaJNBHOrO  3ajaHus  «Pemedde  rioxasaTesbHBIX
YpaBHEHHH W HEPABCHCTB, MX CUCTEM».

4. BpinosHeHve UHJAUWBUAYAJbHOrO 33JaHusl «PemieHue JiorapudMuyeckux
YpaBHEHHH ¥ HEPABEHCTB, UX CHCTEM,

5. BblnosiHeHHe WHAUBUAYANLHOTO 33/aHus «PelleHde TPUIOHOMETPHYECKHX
ypaBHeHuH pasjHYHbIMH METOAaMU».

6. BrinosHenuve HHAUBUAYAJIBHOTO 3aladns «PeieHue OJ4HOPOAHBIX

10
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TPUTOHOMETPUYECKHX YPaBHEHH».

JIx3ameH

ALBcero

507

33
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6. XAPAKTEPUCTUKA OCHOBHbBIX BU/I0B YYEBHOM
AEATEJABHOCTH CTYJAEHTOB

CopepxaHue o6ydeHuss

XapakTepHCTHUKa OCHOBHBIX BUAOB
y4eGHOoM JeATe/IbHOCTUA CTYAEHTOB
{8a ypoBHEe y4eOHbIX AeHCTBUI)

Bregenne

OznakoMJJieHHe C POJIBK MAaTEMATUKH B

Hayke, TeXHUKe, SKOHOMHUKE,
MBPOPMalHOHHBIX TeXHOJ0rngx H
NPaKTHYECKOH AesTe/IbHOCTH,

(O3HakoMJeHHEe ¢ UeJaMH M 33jJadaMu
U3Y4YEeHHUS MAaTeMaTHKU HpH  OCBOEHHH
cnegygasbHocTeit CI10

Asreépa

Pa3ssuTue NNOHATUSR O YUCIE

BeinonneHue apudpMeTHYECKUX JeHCTBUR
HaJ{ 4UCIaMu, codeTax  YCTHBIE U
HHUCbMEHHBIE ApHEeMB. Haxoxgenue
NpUOAMKEHHBIX 3HAYeHUH BeJIMYUH U
norpeumHocTed BbIMUCAeHHH (abCoIOTHOR
W OTHOCHTE/JBHOH); cpaBHeHHe YHCJIOBBIX
BLIPAXKEHUH.

Haxoxjgenue ommbOK B NpeobpazoBaHUAX
WM BBIYUCAEHHAX (OTHOCHTCA KO BCEM
NYHKTaM IIpOrpaMmbl )

Kopuy, crenenw, jorapudmst

O3HakoMJIeHMe € I[OHATHEeM KOpHsA n-H
CTeNneHH, CBOMCTBAMH  pafiUKaloB U
[IpaBWJIAMH CPAaBHEHKHA KOPHEH.
PopmynupoBaHue ofpefeseHHs KOPHS W
CBOMCTB KOPHeH. BhiuHc/IeHYe U CpaBHeHUe
KOpHEH, BHIIONHEeHHE NPUKUAKY 3HaYeHUA
KOPHA.

[Ilpeo6pazoBaHyie YUCIOBBIX U OYKBEHHBIX
BbIDAKEHMH, COAePIKaIHUX paUKaIbl.
BoinosiHeHue pacyeToB 1o GOpMyJsiaM,
cojlep’allluM  pajuvKaibl, OCYLleCTBJAA

HEeoOX0AHUMBIC MTOJACTAaHOBKY U
npeobpas’oBaHUA.
OnpegeneHue PaBHOCH/ILHOCTH

BBIPAKEHHH ¢ pajgukaiaMmu. Pemedwe
UppaLyOHaIbHbIX ypPaBHEHHUI.
O3HaKoMJIeHHe ¢ IIOHATHEeM CTeleHH C
ZeHCTBUTE/NLHBIM [I0Ka3aTe/leM.
Haxoxpenune 3HAYEeHU U CTeNeHHy,
HCIO/b3YH npH HeoOX0AUMOCTH
UHCTpYMeHTaJ bHble CpeJiCTBa.
3anucbiBaHHe KOpHA N-H CTeneHU B BUAE
CTereHU ¢ JApoOHBIM HoKasaTejleM U
Hao6opoT.

DopMyIHPOBAaHUE  CBOHCTR  CTeneHew.
Bolducienyde creneHell ¢ panHOHaJIBHBIM
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[oKaszaTeseM, BBINOJHEHUe  [PUKUAKH
3HAYEeHUA CTEeleHU, CpaBHEeHHe CTeNeHex.
[Ipeo6pasoBaHye YUCIOBBIX U OYKBEHHBIX
BbIpaXKeHHH, cofieprKaliux CTelleHH,
npUMenas CBOMCTBA. Pemenue
NOKa3aTesibHBIX YPpaBHEeHHH.
O3HaxkoMJieHHe ¢ TpHUMeHeHHeM KOpHeH H
cTernleHe NpW  BbIYUCJEHUM  CPeJHUX,
JeJIEHUH OTPe3Ka B «30JI0TOM CeYeHUU».
Pelmenue mpuK/IagaHbIX 3afaq Ha CJOXHbIE

TPOLEHTHI

IIpeoGpa3oBaHne anre6panvdeckux | Belnossexnue npeo6pasoBasui

BBIpaKeHHH BblpaXKeHNH, IIpUMeHeHHe bopmy,
CBA3AHHBIX CO CBOWCTBAMM CTeneHeW W
JI0TaprudMoB.
Onpepenenue 061aCTH JONYCTHMBIX

3HA4YEHHH J0rapudMHUIECKOr0 BRIpAKEeHHA.
Peuienue JiorapudMHUUecKrX YpaBHeHHH

OCHOBBI TPHTOHOMETPRH

OCHOBHBIE TOHATHSA

M3yyeHue paguadgHOTO MeTO[a U3MEpPeHUd
VIJIOB BpAlleHHs U HMX CBA3U C IpaJyCHOH
Mepoid. U3o6paxeHde yrios BpailleHHs Ha
OKPYKHOCTH, COOTHECeHHe BeJIMYHHBI yria
c ero pacnonoxeHueMm. QopMmynuporaHue
onpee/ieHUN TPUTOHOMETPUUECKHX
GYHKUME A YTJIOB NOBOPOTA U OCTPBIX
YIJIOB OPAMOYIOJABHOTO TPEYrojbHUKa H
00bSICHEHHE UX B3aUMOCBA3H

(cHOBHBIE TPDUTOHOMETPUYECKHE
TO¥KJEeCTBa

lTpuMenenue OCHOBHBIX
TPHUTOHOMETPHYECKUX  TOXKIECTB  JAJd
BBIYMC/ICHHA 3HAYEeHUH

TPUTOHOMETPUYECKHX QYHKLIMHA 110 OAHOHU
M3 HUX

[IpeoGpazoBaHus NPOCTEHHINX
TPUTOHOMETPUYECKHX BhIpaXKeHU

Usydenue OCHOBHBIX

TPUFOHOMETPUH!

dopmyn
dbopMynbl  CI0XKeHHs,
YABOEHHK, npeobpa3oBaHUst CYMMBI
TPUTOHOMETPHYECKHX $yHKIMH B
NpoH3BeeHye U IIPOU3BEACHHS B CYMMY H
IpUMeHeHHe NpPH BBIYHUCAEHUM 3HAYeHUs
TPUTOHOMETPHYECKOr0  BBIPAXEHHS U
VIIPOLIEHUH ero.

O3HakoMJleHHMe CO CBOMCTBaMH CUMMETPHHR
TOYeK Ha eAUHHYHOW OKDYKHOCTH H
IpUMeHeHHe HX [ BbiBoja bopMmys
npUBefeHHSA

[Ipocrefimue TPUrOHOMETPHYECKUE
YPaBHEHHs U HepaBeHCcTBa

Pemenue no dopmMysam H
TPHIOHOMETPHYECKOMY KPYTY DPOCTeRIINX
TPUTOHOMETPHUIECKUX YPABHEHHUIA.

[IpumeHeHMe O6IIMX METOAOB pelieHHs
ypaBHEeHHH (NIpuBejleHHe K JHHeHHOMy,
KBa/[paTHOMY, MeTOJ PpAa3IoKeHUd Ha
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MHOXHTE/M, 3aMeHbl IEepPeMeHHOH) MpH

pelueHNH TPUTOHOMETPHYECKHX
YpaBHEHUH.
YMeHHe OTMe4aTb Ha Kpyre pelicHHs
npocTeHInx TPHUTOHOMETPHYECKHX
HEPaBEHCTB

APKCHHYC, apKKOCUHYC,
ApKTAHIEeHC YUCaa

O3HaKOMJIEHHE C TIOHATHEM OBpaTHBIX
TPUTOHOMETPUYECKUX QYHKIHH.

Hsyuenue onpefeeHu apKCHUHYyCa,
ApKKOCUHYCA, apKTaHreHca YHCAA,
dopmMynyposanue HX, H300paKeHHe Ha
eJUHWYHON OKPYKHOCTH, NIpUMeHeHHe NIpH
pellleHUH YpaBHeHUH

OYHKIUHU, MX CBOJICTBA ¥ TPAQUKHA

DYyHKUIMHU.
[loHsaTHE 0 HEeNPEePBIBHOCTY GYHKBUH

|

O3nakoMJieHHe C NOHATHEM NEPEMeHHOH,
npuMepaMu 3aBUCHUMOCTEHN MeXAy
nepeMeHHbIMU. O3HaKOMJ/IEHHE C HOHATHEM
rpaduKka, onpejiesieHue TNPHUHALJIEKHOCTH
TOYKU rpadury GyHkuuu. OnpejeseHue 1o
dopmyse npocTeiiiedl 3aBUCHMOCTH, BHAA
ee rpadpuka. Brlpaxenwe no ¢opmyne
OJHOM MepeMeHHOH Yepes gpyrue.

OsHakoMJIeHHe C onpejesenneM QYHKIUH,
dbopmynupoBaHue ero. Haxoxpaenue

Hpumepsr

obJlacTu  ompefleleHHa U 0OAACTH
3HaYeHUH YHKIUH ]
l CeoiicTBa GyHKUINH. (O3HakoMJICHHE C npuMepam |
| Tpaduyeckas MHTEpHpeTALUH. QYHKIHOHANBHBIX 3aBHCHMOCTEHN B
peasbHbLIX  Opoleccax W3 CMEXHBIX
PYHKUUOHANBHBIX  3ABUCHMOCTEN JUCIUILIKH.

peaIbHHIX HPOLECCAX W ABACHUAX O3HaKoM/eHHe c J0Ka3aTe’bHbIMH

| pacCy’)KleHMSIMH  HEeKOTOPbIX  CBOHCTR

JUHeHHOM MW KBajpaTHYHON GYHKIUH,

npoBeJeHHe  UCCAe/[OBaHMA  JMHeHHOH,

:

KYCOYHO-THHEHHOH, ApoGHO-JUHEHHOH M
KBaJpaTHYHOR QYHKLME, NOCTpOeHHe HX
rpadukoB. [locTpoenue 1 yTeHue rpaduKoB
byrkuuit. Hecneporanke QYHKIHH.
CocTasnieHyie BUJIOB QYHKIIMH 0 JaHHOMY
VYCJIOBHIO, pellleHMe 33/1a4 Ha 3KCTPeMyM.
BrinosiHenue ImpecGpa3zoBaHuil rpaduka
GYHKIMHU

O6paTHbie PYyHKINHU

UsyveHue noHATUS 0O6paTHOH ¢YHKUHUY,
onpejieseHye BUJA U IocTpoeHue rpaduka
obpaTHo#  OYHKUMK, HaXOoxKeHuUe ee
obsacTH  onpedesieHUss W 0BJjaCTH
3HaueBHi. [IpuMeHenHe CBOHCTB QYHKUMH
NpY UCCAeJOBAHUK YpaBHEHHH U pelleHuH
3ajlad Ha a3KcrpemyM. O3HaKoMJIeHHE C
HOHSTYEM CAOXHON QYHKITHU

CreneHHble, N0OKa3aTe/bHbIE,

BoiyucjieHue  3Ha4yeHUH  QYHKOMH 1o
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AorapudpMuHecKue u
TpUroHomMmerpudeckue GyHKnuu.
O6parHbie TPUrOHOMETPHUYECKHE

GyHKILUM

3HAaYeHH  aprymeHTa.  Onpejenexue
NOJIOXKEHHSI TOYKM Ha rpadHxke Ho ee
KOOpAMHATAM U HaoBOpOT.

WcnonpsoBanve CBOMCTB QYHKLKMH AM4
CpaBHEHWIT  3Ha4yeHWN  CcTelleHed X
norapudmos.  TlocTpoeHune  rpadUKOB
CTeNeHHbIX ¥ NorapuPMUueckux GyHKIKH.
Pemenue [OKas3aTe/IbHbIX 151
JorapuPMHUYECcKUx ypaBHEeHUH v
HEpaBeHCTB 10 M3BECTHBIM AITOPUTMaM.
O3HaKOMJIEHHE ¢ NOHATHEM HenpepLiBHOH
nepucaAnYeCcKon byHKLIMH,
dopmysupoBaHWe CBOMCTB CHHyca M
KOCHHY(A, IOCTPOEHUE HX FPadHKOB.
O3HakoMJ/IeHHE C IIOHATHEM
rapMOHMYECKHX KoJIebaHWH U TpHMepaMM
rapMOHM4ECKHX KoJieDaHUuH AJIA OINuCaHHA
npoueccoB B ¢usMKe M JAPYrHX 061acTAX
3HaHUA.

O3nakoM/ieHHe ¢ NOHATHEM pa3pPbIBHOU
[epHOANIECKOH dYHKIMY,
dbopMynupoBande CBOMCTB TaHreHca W
KOTAHTeHCa, T0CTpOoeHKe UX rpaPUuKOB.
[lpuMeHeHHe  CBOUCTB  QYHKOMR [/
CpaBHeHUs 3HaueHUH
TPUTOHOMETPUYeCKUX (YHKIUH, penleHus
TPUTOHOMETPHYECKUX YpaBHeHU .
Hocrpoenne rpadgHKoB 0BpaTHLIX
TPHIOHOMETPHYECKHUX GYHKIUH H
onpejesienue 1o rpadpuUKaM Ux cBOHICTS.
BrinoJiHexue npeobpasoBanus rpadHKoB

Havasia MaTeMaTH4YeCKOro aHajin3a

HOCHBAGB&TGHBHOCTH

OsHakoMJIeHHe ¢ [OHATHEM YHCI0BOH
IOCNeiOBaTeibHOCTH,  crniocobaMu  ee
3alaHUd, BBIYUCAEHHAMH €€ YIeHOB.
O3HakOMJIeHHe ¢ TIOHATHeM Ipejea
nociaegoBaTenpbHOCTH.  O3HaKOMJIeHHE C
BBIYMCAEHHEM  CYMMbI  OECKOHEYHOTO
YHC/IOBOTO pfAjla Ha NpUMepe BhIMHCAEHHSA
CYMMBI OEeCKOHEYHO yOpIBatoLed
reoMeTpHYecKOH NPorpeccum.

Peilenvie 3aa4 Ha npuMeHeHHUe QOPMYJIBI
CyMMbI fecKoHeYHO yobiBaoe
reoMeTpPHYECKOU TPOrPeccuu

Hpon3soasaa u ee npUMeHeHne

O3HakoMAEHNE C IOHATHEM IPOU3BOJHOM,
Usyyenue H dbopMynupoBaHHe ee
MEXaHHYEeCKOro u reOMeTpUYecKoro
CMBIC/A, U3YYEeHHe aJIlOPHTMA BhIUUCTIEHHS
POM3BOJAHON HaA [OpuUMepe BBIYUCIEHUS
MI'HOBEHHOH  CKOPOCTM M yIJIOBOTO
KoabpulKeHTa KacaTeNlbLHOM.
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CocrasjieHue ypaBHeHHs KacaTelbHOH B
061eM BH/JE. YcBoenne HIpaBU
AnddepeHIMPOBaHHUS, TabJMIbI
IIPOM3BOJHBIX 3JIEeMEHTAPHBIX QYHKUHH,
npuMeHeHue [ AUdPepeHipoBaHus
OYHKIHH, COCTaBJIEHUS ypasHeHus
KacaTeNLHOM.

NzayueHve TeopeM © (CBA3H CBOWCTB
GYHKIUK KM NpPOU3BOAHOH, GOPMYAKPOBKa
ux.

[lpoBefjeHMe ¢ TOMOHIbIO NPOM3BOAHOH
HCCAeJOBaHUSA GyHKUMY, 3aJaHHOH
bopmMynoi. YcTaHoBiaeHde CBA3H CBOHCTB
GYHKIUY U POU3BOAHOM N0 UX rpaduKaM.
lipuMeHeHHe NPOH3BOAHOM AJs pelleHHs
3a7lad  Ha HaxoxieHHe HauboJibluero,
HaUMeHbIIero 3Ha4CHUA M Ha HaxoxjeHue
3KCTpeMyMa

IlepsooSpa3sHas u MHTErpaa

O3HakoMJieHHe C TOHATHEM HHTerpana u
nepBoo6pasHoL.

Hayyenne npasnia BbIYHCIEHHHA
neppoobpasHoit ¥ TeopeMbl HbroToHa—
JlelibuuKa,

PemieHue 3aja4 Ha CBSI3b NepBOOOPA3HON U
ee NPOU3BOZHOH, BbIYMCIEHHE
nepBooOPaA3HON AN JaHHOH GYHKIHH.
Pemenue 33/1a4 Ha IpUMeHeHKe UHTerpaia
[NA BLIYUC/EeHHsST QU3HYECKUX BeAMUMH H
naowagen

YpaBHeHVsI B HepaBeHCTBa
YpaBHeHUs1 U CUCTEMBI YPaBHEHU N O3HaxoMeHHe c NpoCTeRIUMH
HepaBeHCTBA M cucTeMbl HEPABEHCTB C | CBEJEHMAMM O KODHAX aliredpanvyeckux
ABYMsl €PEeMeHHbIMH YpaBHEHHMH, NOHATHAMH  HCCAeJA0BAHUA
ypaBHEeHUH ¥ CUCTEM YpaBHeHU .
H3syyenue TeOpHH PaBHOCUJILHOCTH

ypaBHEeHHH U ee npuMeHeHud. [lopropenue
3alUCH pellieHts CTaHJAapTHBIX YpaBHEeHHH,
NpHEMOB Npeobpas3soBaHMsl ypaBHEHUH IJid
CBe/leHHU K CTaHJapTHOMY YpaBHEHHIO.

Peirenue panoHaNbHbIX,
UppauldOHaJbHbIX,  NOKa3aTeAbHBIX H
TPUTOBOMETPHUYLCKHX ypaBHEeHUH U
CUCTEM.

Hcronp3oBaHMe CBOHCTB U I'pPaQHKoB
OYHKIME 151 pelleHHsl  ypaBHeHHH.

[NoBTOpeHHe OCHOBHLIX NPUEMOB pelteHns
CUCTEM.

PeluieHHe ypaBHEHUH ¢ DpUMeHeHHeM BCeX
npueMoB (pa3ioKeHUsi Ha MHOXKHTENY,
BBEAECHUSA HOBBIX HEeN3BeCTHBIX,
NOACTAaHOBKH, 'paduyecKoro MeTola).
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L

Penterue CHCTEM ypaBHeHHH C
nNpUMEHEeHHeM  Pa3/iMYHBIX  CIOCOBOB.
OzHakoMJleHHMe ¢ OOIMMHU BONPOCAMH

pelieHys HepaBeHCTB M HCIOJIb30BaHHE
CBOHCTB ¢ rpadukoB (QYHKUKMH HOpH
peleHUr HEPaBeHCTB.

PenteHHe HepaBeHCTB U CUCTEM HEPABEHCTB
C IpHMeHeHHeM Pa3IMYHbIX CIoCc0oBOB.
[lpyMeHeHHe MaTeMaTHYECKHX METOJ0B
[JIF pelleHUA COZepsKaTe/IbHbIX 3a4ay H3
pas/IMdHbIX 06/71acTedl HayKW W NMPaKTHKH.
HuTepnperuposanue pe3y/IbTaTOB c
Y4eTOM peasibHbIX OFpaHUYeHNH

!

i 3/1eMeHThi KOMOIHATOPUKHI, TEOPHH BEPOSTHOCTEH M CTATUCTHKH

OCHOBHEIE MOHATHA KOMOHHATOPUKH

WsyyeHue mpaBuja KOMOHUHATOPHKHY H
NpUMEHEeHHe npu PEIEHHUK
KOMOUHATOPHBIX 3aa4.

PemeHre KOMOBUHATOPHBIX 33734 METOMOM
nepeGopa M 1o PaBUJIy YMHOXKEHMUS.

OznakoMmeHye C NOHATUAMHK
KOMOMHATOPHKHU: pa3MelleHUsIMH,
codyeTaHHUAMY, nepecTaHOBKaMH H

dopMysIaMu s UX BbIYHUC/IEHUA.
O6bacHeHHe W NpUMeHeHHe POopMya A
BbLIMHMCAEHHUS pasMellle Ui, 1epecTaHOBOK U
coYeTaHUH NpH pelleHMH 3a4ad.
O3nakoMaeHde ¢ OGHHOMOM HpiOTOHA U
TPeyTroJbHHUKOM Hackans. Penenue
NpakTHYECKUX 3ajay C HCUOJIb30BAHUEM
NIOHATHH U IPAaBHJI KOMOMHATOPUKH

3/1eMeHTbI TEOPUU BEPOATHOCTEH Usydenre KJIaCCHYECKOro onpejeseHus
BePOATHOCTY,  CBOHMCTB  BePOATHOCTH,
TeopeMbl 0 CyMMe BEpOATHOCTEH.
PaccMoTpeHuMe  1IpUMepoOB  BbIUMCICHHUS
BepossTHOcTe.  Pemwenune  3ajgay  Ha
BBIMHCACHUE BePOSITHOCTEHN COBLITHHI

fpejcrapaenye  AadHbIX  (Tadamnsl, | O3HaKOMIeHue c npefcraB/ieHHEM

AuarpaMmmsl, rpaduKu) YHCIOBBIX J@HHBIX % Ux
XapaKTepUCTHKAMY. Pewenye
NpakTHYeCKMX 3aZad  Ha  00paboTky
YUCAOBBLIX ~ JaHHBIX, BBIYHCJIEHME  HX
XapaKTepUCTHK

Il'eomerpus
[IpAMBle ¥ NJIOCKOCTH B dopmysiMpoBKa 74 npusejgeHue
NPOCTPaHCTBe Jl0Ka3aTeJbCTB  NPHU3HAKOB  B3aUMHOTO

pacrnoJIOeHHA [PAMBIX H  IIJIOCKOCTEH.
Paciio3HaBaHre Ha vepTeXax ¥ MOAeNAX
pas3IMYHbBIX caydyaeB B3aUMHOT0
pacnojioKeHUsT TPSAMbIX M TIOCKOCTeH,
apTYMEeHTHUPOBaHKe CBOUX CY:KAEHUH.

®opmynupoBaHue onpejle/ICHUH,
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MPU3HAKOB W CBOMCTB Mapa/lIe/IbHBIX H
NeprneHIMKYIApHbIX 10CKOCTEH,
JABYTPaHHbIX W INHEHHBIX YTJI0B.
BrirostHeHUEe TIOCTPOEHUA YIJIOB MeEXAy
NPAMBIMY, NPAMOH U NJIOCKOCTBIO, MEXAY
IIOCKOCTSIMU 110 OTIMCAHHIO 74
pacrio3HaBaHue X Ha MOJEeNAX.
[lpyMeHeHHe NPU3HAKOB W CBOMCTB
pacroJIokKeHHs IpSAMBIX H IJIOCKOCTEN NpH
pellleHHH 3aa4.

Hzo6paxenne Ha PHUCYHKax U
KOHCTpPYHpOBaHUE Ha MOJeNAx
NeprneHjUKyIsIpOB M HaKJOHHBIX K
TLI0CKOCTH, psAMBIX, napajiienbHbIX

IJIOCKOCTEH, YIJIOB Mexjy npaMol H
NJIOCKOCTBIO M 060CHOBaHHe NOCTPOEHHKS.
Penienne 3a4a4 Ha BBIYMCIIEHHE
reoMeTpHYeckKuX BeJHYHH. ONHCbIBaHUe
paccTOAHUA OT TOYKHM JO TJIOCKOCTH, OT
HpAMO hile} ILIOCKOCTH, MeXay
TIJIOCKOCTAMM, MEXAY CKpPeljHBarLUMUCH
NpsIMbIMH, MeXAY IPOU3BOJILHBIMHU
$UrypamMu B IDOCTPaHCTBeE.
dopmyauposaHue 1% J0Ka3blBaHHE
OCHOBHBIX TeopeM O PacCTOSAHMAX (TeopeM
CYLieCTBOBaHMSA, CBOHCTRA).

M3o6paxkenne Ha depTexax H MOAENAX
paccTossHMA W 060CHOBaHHE  CBOMUX
cyxkgeHu. OnpezneneHHe M BBIYHC/AEHHE
paccTogHUE B NPOCTpaHCTBe. IlpuMeHeHHe
$opMyn U TeopeM IUIAHUMETDUM JJid
peileHHns 3ajay.

OsnakomneHue C NOHATHEM
napajie/bHOTO MNPOEKTHPOBAHUS U ero
ceoiicTBamMu. PopMyIHpOBaHHE TeOpeMbt O
AJIOI@ZH  OPTOTOHaJbHOM  NPOeKUUH
MHOTOYT'OJIbHHKA.

[lpuMeHeHHe Teopuu MAJas OOOCHOBAHHSA

NOCTPOEHHH " BbIYMCIEHUH.
ApryMeHTHpOBaHHE CBOMX CYXKAEHHH O
B3aHMHOM pacroJoKeHN U

NPOCTPAHCTBEHHLIX QUTYD

MHOTrorpaHHuKH

OnucaHWe M xXapaKTepucTHKa pa3/iHyHbIX
BM/IOB MHOTOTPaHHBHUKOB, NepeqyucJeHde UX
3JIEMEHTOB M CBOHCTB.

U3o06paxkeHue MHOTOTPaHHHKOB u
BBIIIOJIHEHHE NOCTpOeHMA Ha
1300paKeHHAX U MOJEISIX
MHOTOTPaHHYKOB.

BplunicneHHe JIMHeHHbBIX 3JIEMEHTOB W
VI0B B IPOCTPAHCTBEHHbIX
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KOHQUTrypauusix, apryMeHTHPOBaHKe CBOMX
CYKAEHUH.

XapakTepucTHKa ¥ M306paxkeHne CeYeHHS,
pasBeEpPTKH MHOTOTPaHHHMKOB, BbIUUC/IEHUE
nroniagel noBepXHOCTeH.

llocTpoesHe NPOCTEHLINX cedeHUH Kyba,
NIpU3MBbI, MHpaM#uAbl [IpuMeHeHue GaKTOB
W CBeJeHUM U3 [IJIaHUMETPHH.
(O3HakoMyieHHe € BMJAMHM CHMMeTpHH B

NPOCTpPaHCTBe, bopMynupoBaHue
onpeaesieHHH U CBONCTB. XapaKTepUCTHKA
CUMMETPHU TeJ BpaLIeHUA u
MHOTOIpPaHHHKOB.

[lpumeHeHHe CBONCTB CHMMETPUM IPH
pelieHHH 3a4a4.

Ucnonk3zoBanue npuoGpeTEeHHBIX 3HAHUH
LA McCaeloBaHHA U MOJEIHPOBaHUsA
HEC/10KHbBIX 33/la4.

H306parkeHUe OCHOBHBIX MHOTOI'DAaHHHKOB
¥ BBINIOJIHEHHE PUCYHKOB HO YCJIOBUAM
3aja4

Tenawn HOBEPXHOCTH BPpallleHN A

O3HakoM/ieHHe C BHJAAMHU Tes BpalleHud,
dopMyaHpoBaHHe HX OIpeJe/leHUH H
CBOMCTB.

GopmMynupoBaHye TeopeM O CEYEHUH Iapa
IIIOCKOCTBI U IJIOCKOCTH, KacaTejbHOH K
cdepe.

XapakTepucTka M HU300paxenue Tel
BpallleHHsi, HX Pa3BepPTKH, CEYeHUA.
PeunleHde 3aJa4 Ha HOCTPOEHUE CedeHUH,
BBIYHCIeHHe JJIMH, PacCTOSHUH, YIVIOB,
iouaged. IlposeseHHe [JOKasaTeJlbHbIX
pacCcyAeHUH IPU pellieHHH 3aja4.
[IpuMeHenue CBOHCTB CHMMETPHH NpH
pelieHMH 3a/lay Ha Teja BpalleHud,
KOMOUHAIHIo Te.

W306pakeHre OCHOBHBIX KpYIJIbIX Tesl H
BBIIIOJTHEHHE PHCYHKA [0 YCAOBUIO 33/1a4U

HBMGPEHHH B reoMerpnn

0O3HaKoMJIeHHe ¢ TOHATHSIMU IJIOUQAH H
00'beMa, aKCHOMaMHM 4 CBOHCTBaMH.
PeuteHue 3a4a4 Ha BLIYMCJIEHHE IJIOHIAJeH
IJIOCKUX buryp C IpUMeHeHHEeM
COOTBETCTBYWOIUX GopMya M GakTOB U3
NJIaHUMETPUH.

W3ydeHue TeopeM O BLIYHUCAEHHH 00BEMOB
IPOCTPAHCTBEHHbBIX TEJI, peIieHHe 3a4ad Ha
IpUMeHeHHe bopmyn BBIYHCIEHUS
00bEMOR.

W3yyenue <opMysn AAsd  BBIUHC/IEHHA
nJouazeH 10BepXHOCTeH MHOTOIPaHHUKOB
Y Te BpallleHus,
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OsHakoMJIeHHe € METOJOM BBEIYHCIEHHUS
TJIOWA U TOBEPXHOCTH CPephL

PeieHue 3aJa4d Ha BbIMUCAeHHe TUIOAAeH
HOBEPXHOCTH NPOCTPAHCTBEHHEIX TeN

KoopauHaTh! 1 BEKTOPbI

O3HakoMJieHHE ¢ I[IOHATHUEM BeKTopa.
Usy4yenue AeKapToBoi CHCTEMBI
KOOpDZAHHAT B NPOCTPaHCTBE, MOCTpOEHHUE
N0 3aJaHHbBIM KOOpAMHAaTaM TO4eK U
IJIOCKOCTeH,  HaxOKAeHUe  KOOpJMHAT
TOYEK.

Haxoxzaenue  ypaBHeHUI  OKPYXKHOCTH,
cdepsi, [LJIOCKOCTH. BriyncieHue
pacCTOAHUH MeXAY TOYKaMH.

H3y4yeHUe CBOMCTB BEKTOPHBIX BeJHYUH,
npaBua pasaokKeHus BEKTOPOB B
TpeXMepHOM IPOCTPAHCTBE, npaBuJ
HaxoXJeHUs  KOOpAMHAT BeKTopa B
NPOCTPaHCTRBe, MpaBUA  AeHCTBHH C
BEKTOPAaMU, 33JJaHHBIMH KOOPAHHATaMHU.
[lppuMeHeHde TeopHUM NpU pellleHHH 3aJay
Ha el CTBUA C BEKTOPAMH.

H3yyeHHe  CKaJsSpHOTO  NOpOU3BeJeHHMs
BEKTOPOB, BEKTOPHOI0 YpaBHEHUA NpAMOH
W nJocKoCTH. [IpuMeHeHHe TeopuM IpH
pelleHuy 3aJa4 Ha JelCTBUA C BEKTOpaMy,
KOOpJAWHATHBIN METOJ, NpUMeHeHue
BEKTODOB AJIS1 BEIYHC/IEHHUSA BeJINYUH YIJIOB
U pacCcTOABHMH.

0O3sHakoMneHHe C  J0Ka3aTe/bCTBaMH
TEOpeM CTepeoMeTpHM O  B3aUMHOM
pacnoIOKEeHUN TPSAMBIX M IJIOCKOCTEH C
MCN0Jb30BAHHEM BEKTOPOR
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7. YYEBHO-METOJNYECKOE U MATEPUAJZIBHO-TEXHUYECKOE
OBECIHHEYEHHUE ITPOT'PAMMbI YYEBHOI'O HPEJMETA

Jna peaausanuy nporpaMmsl yuebHoro npegmera 00Ily.04 MaTemaTuka B
OBbIOY «KOMT» nmeeTrcs yyebHbIH KabrHeT «MaTeMaTHKa».
Obopynoeanre yuebHoro KabuHeTa:
— NOCaJ04YHbIE MECTa 10 KOJUYECTBY 00y4aoUIUXCH;
— paboyee MeCTO Nperno/iaBaTe/is;
— YepTe)KHble UHCTPYMEHThI: IMHeHKa, TPeyroJbHHK, TPaHCIIOPTHUD;
— CTepeoMeTpHYeCKHe MOJe/Id MHOTOTPaHHUKOB U TeJ BpallleHHs.

AujakTuyecKue MaTepualbl:

1. MeTosuvyeckue peKOMeHJAaUMU I10 BBINOJHEHHUID NPaKTU4YeCKUX paboT
o yuebHomy npeamerty 00Ily.04 MaTemaTuka

2. MeToanyeckue peKOMEHJALMU 110 BbIIOJHEHUI0 CaMOCTOATEeNbHBIX
pabot no yuebHomy npeamety 00Ily.04 MaTtemaTtuka

3. Komnaexr 3aaHni A5l TPOBEAEHUS TUCbMEHHBIX KOHTPOABHBIX pPaboT.

4. JK3aMeHalUOHHbBIe MaTepHaJibl.
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8. IUTEPATYPA

Ans CTyLeHTOB:

1. BamMakos M.U. MaTtematuka: yueb. [Jist CTY[. YIPEXKAEHUH cpel. npod.
o6pasoBanusi/ M.M. Bammaxos. -5-e usn., crep. -M.. H3paTenbckuél LEHTP
«Akamemust», 2018. -256 c.

JloniosIHUTeIbHAA IUTEpaTypa:

1. AraHacau JI.C. Teomerpus. 10 - 11 «xyaccel: y4eBHMK AJid
06111e06pa30BaTeNbHbIX YYPEXKAEHUH: 0a30BbIH WU NpoPUIbHBIA YpoBHU /
Aranacsan J1.C,, Bytyzos B.®. u gp.- M.: [Ipocsemenue, 2018. - 255 c.

2. boromosioB, H. 11-e uspg, nepepab. u gomn. — MockBa: HsjgarenbcTso
Opant, 2020. — B. IpakTuyeckye 3aHATUA N0 MaTeMaTuke B 2 4. Hacrp 1:
yuyebHOe T1nocobue AaA  cpefHero npodeccHOHaNbHOTO  00pa3oBaHusA /
H. B. BoromosioB. —326 ¢. — (IlpodeccuonansHoe o6pasoBanue). — ISBN 978-5-

534-08799-4. — Texkcr: anekrpoHHblt // 3BC MOpaitt [caiT]. — URL:
https://urait.ru/bcode /449005
3. boromonos, H.B. MarteMaTuUKa:  y4eOHHUK  OJA  CPeAHero

npodeccuoHanbHoro obpasosanus / H. B. boromonos, 1. U. CamoiieHko. — 5-e
u3j., mepepab. u gon. — MockBa: Uspatenabcrso IOpant, 2018. — 396 ¢ —
(TlpodeccuoHanbHoe o6paszosanue). — ISBN 978-5-534-02325-1. — Tekcr:
anexTpoHHkbli // IBC H0pait [cafit]. — URL: https://urait.ru/bcode/413460

4, boromosnoB, H.B. Teomerpus: yuyebGHOe mnocobue JJd CpenHero
npodpeccruoHanbHOro ob6pasosaHus / H. B. Boromosnos. — Mocksa: U3natenberso
I0paiir, 2020. — 108 c. — (IIpodeccronansHoe obpasoBaHue). — ISBN 978-5-
534-09528-9. — Texcr: aaekTpoHHb // 3BC HMpaiit [caiit]. — URL:
https://urait.ru/bcode /449038

[Jist npeniojasarTesien:

1. ®epepanbHplii 3akoH oT 29.12.2012 Ne 273-03 «06 obpa3oBaHHHU B
Poccuiickoi ®enepanun».

2. llpukas MuHucTepcTsa odpasosanms 4 Haykd PO ot 17.05.2012 Ne 413
«06 yTBepxAeHMH ¢eAepasbHOr0 TOCYyJapCTBEHHOTO 00pa3oBaTesIbHOTO
CTaHJapTa cpejHero (110HOro) 0611ero 06pa3oBaHUA».

3. [Ipukas MuHUcTepCcTBa 00pa3oBaHus 1 Hayku PO o1 29.12.2014 Ne 1645
«0 BHeceHUM usMeHeHUN B Ilpuxkaz MunucTepcTtBa 06pa3soBaHHUA U HAYKHU
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 «06 yTBepxkAeHUN defiepaibHOro
roCyAapCTBEHHOr0 00pPa3oBaTeNbHOI0 CTAHAApTa CpefHero(mosHoro) obluero
006pa3oBaHUA.

4, lucbkMo  [emapTaMeHTa TIOCyJAapCTBEeHHOW NOJMTHKH B  coepe
NOAroTOBKHK pabouux xagpoB U IO MunuctepcTBa 06pa3osaHus U Hayku PO
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https://urait.ru/bcode/449005
https://urait.ru/bcode/413460
https://urait.ru/bcode/449038

oT 17.03.2015 N2 06-259 «Pekomenganu 110 opraHu3aliy MoJly4eHUs CpeiHero
obmero o6pasosaHusi B Hpejesiax OCBOeHHs 06pa3oBaTesIbHBIX [IPOrpamMMm
cpegHero npodeccHMoHaJIbHOTO o©0pa3oBaHUS Ha 0ase OCHOBHOIO 00llero
obpasoBaHua ¢ y4eToM TpeboBaHMH (elepajJbHbIX TOCYJapCTBEHHBIX
06paszoBaTeJbHBIX CTAHAAPTOB U MOJy4aeMoH nmpodeccuyd WM CHenuanbHOCTH
cpeAHero npogeccuoHalbLHOT0 06Pa30BAHUSY.

HHTepHeT-pecypchl:

1. Poccuiickad a/ieKTpOHHas Ko - (3. pecypc) https://resh.edu.ru/

2. EjviHasg KoJuleKLMs UuQpoBbIX o6pasoBaTesibHbIX pecypcoB -~ (I
pecypc) school-collection.edu.ru

3. Uadoypok - (3.1. pecypc) infourok.ru

4. Pemty ET'3 - (3u1. pecypc) ege.sdamgia.ru


https://resh.edu.ru/
collection.edu.ru
infourok.ru
ege.sdamgia.ru

Jl¥cT foNO/THEHNH H H3MEHEeHUH, BHECeHHbIX B pa6o4ylo nporpammy
y4ye6Horo npegmera 00Ily.04 MaTemarnka

Beayuue npenogasarenn: HA. Kocrenko, U.H. JlokTronosa

JloMo/IHeHUA U U3MEHEeHUA B paboyel nporpaMmme y4eGHOTO IIpeMeTa
Ha 2021/2022 yyeGHbINA roj

Ha ocHoBanuu npukasa ot 5 asrycra 2020 r. Ne 885/390 «O npakTuyeckon
DOArOTOBKE OOy4alwImuxcs» B pabouyw mporpaMMy BHeCeHBb! CJeAyioljHe
U3MeHeHUd:

1)B pazgen 4. O6beM yueOHOro npeaMera U BHAblI yyebHOH paGoOThI BHECEHBI
4achl NPAKTHYECKON TOAIOTOBKY (33 waca ~ cTp. 12);

2)B paszgen 5. Temarnyeckdid nJIaH W coJiepKaHue y4eGHOro InpejMera
OOIly.04 MartemaTtnka [00aBJeHO pacnpelejeHde YacoB IPaKTHYECKOH
NOoATroTOBKH (cTp. 13 - 24).

Usmenenusa yreepxkgennl Ha 3aceganuu  H(I)K npenopasareneit
MaTeMaTHYeCKHX M eCTeCTBeHHOHAy4YHbIX Y4eOHBIX NpeJMeTOB U JHUCLUIIINH,
npotokos Ne 10 ot «17» nronst 2021 r.

e g
[Ipeacenatens [I(LH)K //M% H.B. HukoJsiaenko

[
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