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1.MACIMOPT PABOYEW MPOMPAMMbI YUYEBEHOW ANCUNTTNTNHDI
«MaTemaTuka»

1.1. MecTo y4yebHOMN ANCUMNINHBI B CTPYKTYpPe OCHOBHOM npogeccuo-
HaNbHOI 0bpa3oBaTes/ibHOM NpPorpamMmmbl:

OucumnnnHa «MartemaTuka» OTHOCUTCA K OTHOCUTCA K 06WWMM Yy4ebHbIM
ancumnanHam obuieobpa3oBaTe/ibHOM NOArOTOBKW.

1.2. Uenn 1 3agaumn y4ebHOM ANCUMNNVHBI:

Copgep>kaHue nporpamMmmbl «MaTemMaTnKa» HanpaeieHo Ha AOCTUXKEHME Crie-
AyOLWMX Lenei:

-o6ecneyeHne CPOPMMPOBAHHOCTM MpPeAcTaBNeHUA O COUMANbHbIX, KYNbTyp-
HbIX 1 UCTOPUYECKUX (haKTOpax CTAHOB/IEHWNS MaTeEMaTUKW;

-06ecneyeHne cHhopMMPOBAHHOCTN NOTMYECKOro, anropuTMMYecKoro n mate-
MaTUYeCKOro MbILUNIEHUS;

-06ecneyeHme CHOPMUPOBAHHOCTU YMEHUI MPUMEHATb MNOJSyYEHHbIE 3HaHUA
MPU PeLLeEHNN pa3nNYHbIX 3a4avy;

-06ecneyeHme CHOPMMPOBAHHOCTM NpeAcTaBeHUA O MaTeMaTUKe KaK 4acTu
006LLeYenoBeYeCKOn KynbTypbl, YHUBEPCA/IbHOM $i3blKE HayKW, MO3BOMSOWEM OMK-
CbIBaTb U U3y4aTb peasibHble NPOLECCHI U ABNEHUS.

1.3.TpeboBaHUA K pe3y/ibTaTaM 0CBOEHUS Y4eOHON ANCLUNNHBI,

OcCBOEHME cofepXKaHUsS YUYebHOM ANCUMNINHBI «MaTeMaTnKa» obecrneym-
BaeT AOCTVKEeHMe CTyAeHTaMu cneayowmx pesynbTaToB:

NMYHOCTHbIX:

-ChOPMNPOBAHHOCTbL MPEACTaBNEHNA O MaTEMATUKE KaK YHMBEPCaSlbHOM 5i3bl-
Ke HayKu, CpefcTBe MOJENMPOBaHUN SB/IEHWIA M MPOLIECCOB, UAEAX U MeToAax maTe-
MaTUKW;

- MOHMMaHWe 3HaYMMOCTM MaTeEMaTUKMN AN Hay4YHO-TEXHUYECKOro nporpecca,
ChOPMMPOBAHHOCTb OTHOLLEHMSI K MaTEMaTUKE KaK K 4acTy 06LLeYeN0BEYECKON Ky lb-
Typbl Yepe3 3HAaKOMCTBO C UCTOPUER pa3BUTUS MaTeEMaTUKK, 3BONKOLMEA MaTeMaTUYe-
CKUX UAeN;

- pa3BUTME NOTMYECKOr0 MbILLIEHNS, NPOCTPAHCTBEHHOrO BOOGPaXeHwus, an-
rOPUTMUYECKOW KYNbTYpPbl, KOUTUYHOCTU MbILLNIEHUSI Ha YPOBHE, HEOBXOAUMOW ANS
Oyayuien npogeccMoHanbHOW AesTeIbHOCTH, 418 NPOAO/IKEHNUA 06pa3oBaHMs 1 ca-
M006pa30BaHUS;

-FOTOBHOCTb M1 CMOCOBHOCTbL K 06pa3oBaHuMIO, B TOM YKnc/ie caMoobpa3oBaHuto,
Ha MPOTSXKEHUN BCEI XKU3HWN; CO3HATENIbHOE OTHOLLEHME K HernpepbIBHOMY 06pa3o-
BaHUIO Kak YC/NOBWUIO YCMELIHON NpotecCnoHanbHOM N 06LLECTBEHHOW AeATe/IbHO-
CTW;

- TOTOBHOCTb M CMNOCOGHOCTb K CaMOCTOATE/IbHOM TBOPYECKOW U OTBETCTBEH-
HON AeATeNbHOCTY;

- TOTOBHOCTb K KOMNEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMU B
obuieobpaszoBaTe/lbHON, 06LLECTBEHHO MO/E3HON, Y4eOHO-MCCnea0BaTeNIbCKOM, NPo-



eKTHOI 1 ApYyrux Buaax AesaTenbHOCTY;

- OTHOLLEHME K NpodeccuoHanbHOW AeATeNIbHOCTM, KaK BO3MOXHOCTM Yyu4a-
CTVS B PELLUEHMMN NINYHbIX, 0OLECTBEHHbIX, FOCYAAPCTBEHHbIX, 00LLEHALMOHANbHbIX
npo6nem;

MeTanpeamMeTHbIX:

-yMeHVe CaMOCTOATe/IbHO ONpPefenaTb Lenu AesTe/IbHOCTU WU COCTaBNATb Mna-
Hbl AEeATeIbHOCTUN; CaMOCTOATE/IbHO OCYLLECTBSATb KOHTPO/IMPOBaTh U KOPPEKTMPO-
BaTb [eATEeNbHOCTb; MCMOMb30BaTb BCEBO3MOXHbIE PECYPCbl ANA AOCTUXKEHMSA MO-
CTaB/IEHHbIX LeNer 1 peanv3auum nnaHoB [eATeNbHOCTU; BblGMpaTh YCMeLlHble
cTpaTernn B pasnyHbIX CUTYyaLnsX;

-yMeHMe NPOAYKTUBHO 06LLATbCA Y B3aUMO/ENCTBOBATb B MPOLLECCE COBMECT-
HON AesTeNbHOCTM, YUYUTbIBATb MO3ULUN APYTNX YYaCTHUKOB COBMECTHOIN AESATEfb-
HOCTW, 3PEKTUBHO pa3pellaTb KOHMANKTHbIE CUTYaLMMK,;

- BNafleHne HaBblKamW MO3HaBaTe/lbHOW, y4ebHO-MCcCnef0BaTe/lbCKOM M Npo-
eKTHOI AeATeNbHOCTM, HaBblKaMy pa3peLleHns npobaem; cnocoO6HOCTb U FOTOBHOCTb
K CaMOCTOATe/IbHOMY MOUCKY METOAOB PeLLeHns NPaKTUYecKnx 3afgad, NPUMeHEHUIo
Pa3/IMyYHbIX METO/0B MO3HAHUS;

- TOTOBHOCTb W CMOCOGHOCTb K CaMOCTOATENbHON MH(OPMAaLMOHHO-
NMO3HaBaTe/IbHOM [eATEeNbHOCTU, KPUTMYECKM OLIEHMBATb M MHTEPNPETUPOBaTb WH-
(hopmaumto, NoNy4YaeMyr 13 pasnnyHbIX NCTOUYHUKOB;

- BNafieHne A3bIKOBbIMMW CPeCTBAMMN: YMEHME ICHO, NOTMYHO M TOYHO M3naratb
CBOIO TOUKY 3pEHUsI, MCNO/Mb30BaThb afeKBaTHbIE S3bIKOBbIE CPEACTBA;

- BNafleHve HaBblKaMy No3HaBaTe/lbHOW peieKCMM KaK 0CO3HaHWUA coBepLuae-
MbIX JEACTBUIA MU MbICIUTENbHbIX MPOLLECCOB, UX PE3YNbTaTOB U OCHOBaHWI, rpaHuL,
CBOEro 3HaHMA N He3HaHWUS, HOBbIX MO3HaBaTe/bHbIX 3aday U CPeAcTB Ans UX AOCTU-
XKEHMS;

- LleNIleyCTPEMIEHHOCTb B NOMCKAaX U MPUHATUW PeLleHnid, co06pa3nTenbHOCTb
N UHTYWLMSA, Pa3BUTOCTb MPOCTPAHCTBEHHbLIX NPeACTaB/EHNIA; CNOCOBHOCTb BOCMPU-
HMMaTb KPacoTy U rapMOHWNIO MUPa;

NnpeAMETHbIX:

- C(hOPMMPOBAHHOCTbL NpeACTaBNeHW O MaTemMaTUKe KaK 4acTu MUPOBOWA
KynbTypbl U MECTe MaTeMaTUKE B COBPEMEHHOIN LMBMAM3aLMK, cnocobax onncaHms
SIB/IEHUI peasibHOro Mmpa Ha MaTeMaTUUYECKOM SI3bIKE;

- C(hOPMMPOBAHHOCTb MpPeACTaBNeHNA O MaTEMATUUYECKUX MOHATUSAX KaK BaX-
HEMLMX MaTeMaTMUYECKUX MOAENSX, NO3BONSKOWMX OMNUCbIBaTb U U3y4vaTb PasHble
NpoLecchbl U SABNEHUS; MOHMMaHWE BO3MOXHOCTM aKCMOMAaTUYECKOro MOCTPOEHUS
MaTemMaTUYeCKNUX TEOPUA;

- BNafieHNe MeToAamu [0Ka3aTeNlbCTB W a/ifOPUTMOB peLUeHUs, YMeHUe WX
NMPUMEHSTb, NPOBOANTL AOKa3aTe/lbHble PaCcCYXAEHUS B XO[€e PeLleHns 3aaay;

-BflafileHne CTaHAapPTHbIMW MPUEMaMW PeLUeHNs pauMoHanbHbIX U Mppaumo-
Ha/lbHbIX, MOKa3aTe/lbHbIX, CTEMNeHHbIX, TPUrOHOMETPUYECKMX YPaBHEHUI N Hepa-
BEHCTB, UX CMUCTEM; UCMONb30BaHNE FOTOBbIX KOMMbIOTEPHbLIX NPOrpaMM, B TOM YMC-
ne Ang NoOMcKa NyTW PeLeHns 1 UNIICTPaLUN PELLEHUS YPaBHEHWIA N HEPABEHCTB;

- c(hOpMMpPOBAHHOCTb MPEeACTaBNeHWI A 06 OCHOBHbIX MOHATUSX MaTemaTuue-
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CKOro aHanuMs3a WU WX CBOWCTBax, BMajeHWe YMEHWEM XapaKTepu3oBaTb MOBefeHMUe
OYHKUWIA, NCNONb30BaHWE MOJYYEHHbIX 3HAHUA AN ONUCAHUS M aHalM3a peaNibHbIX
3aBUCUMOCTEN;

- BNafleHne OCHOBHbIMWU MOHATUAMMK O MNOCKUX U MPOCTPAHCTBEHHbLIX FeOMeT-
pMUYECKUX (urypax, MX OCHOBHbIX CBOWCTBax; CHOPMUPOBAHHOCTbL YMEHUA pacno-
3HaBaTb reoMeTpuyYeckme PUrypbl Ha yepTexax, MOAeNAX U B pealbHOM Mupe; Npu-
MEeHEeHNe N3YUYeHHbIX CBOWCTB FEOMETPUUYECKUX puryp n hopmMyn Ansd pelweHmns reo-
MeTPUYECKNX 3ajay 1 3ajay ¢ NPakTUYECKUM COAEepXXaHNEM;

- chopMMPOBaHHOCTb NMpeAcTaB/eHUI 0 MpoLeccax U ABNEHUAX, UMEK L NX Be-
POATHOCTHbI XapaKTep, CTaTUCTMYECKMX 3aKOHOMEPHOCTSAX B pealbHOM Mupe, OC-
HOBHbIX MOHATUAX 3/1IEMEHTAPHON TEOPMMN BEPOATHOCTU, YMEHUE HAXOAUTb N OLEHU-
BaTb BEPOATHOCTU HACTYyNNeHUs COObITUIA B MPOCTEMW NX MPAaKTUUYECKUX CUTYaLMsaX
M OCHOBHble XapaKTEPUCTUKMN CNyYalHbIX BENUYMNH;

- BNMafleHne HaBblKaMW WUCMOMb30BaHWA TFTOTOBbIX KOMMbKTEPHbIX MpoOrpamm
npu peweHnn 3agau.

1.4. PeKOMeH/yeM0Oe KO/IM4ecTBO 4YacoB Ha O0CBOeHMe pabouyeln
rpaMmbl y4eOHOM ANCUMNNUHBI:

MaKCUMaNnbHON y4e6HON Harpy3ku obyyatowerocs - 261 yac, B TOM 4Yucne:
0653aTeNbHOM ayaUTOPHOW yuyebHOI Harpy3kmn obyyatouerocs — 234 yaca; npome-
XYTO4YHaa atTectauma — 27 4acos.

2. CTPYKTYPA N COAEPXAHUE YUEEHOW ANCLIVMINHBI
2.1. O6bEM yUeOHON ANCUUNANHBI U BUAbI Y4eO6HON paboThl

Bug y4ebHon paboTbl O6bem yacos
MakcnmanbHas yyebHasa Harpyska (BCero) 261
O6g3aTenbHas ayguTopHaa yyebHaa Harpyska (Bcero) 234

B TOM Yucne:

npakTuyeckne 3aHATUA, CEMUHApPbI -

NEeKUUn, ypoku 234
MpoMeXyTouyHas atTecTaumsa (Bcero) 27

CamocTtoaTenbHan pa6oTta obyyatouierocs (Bcero) -

MpomMeXyTouyHas atTecTaymsa B opMe KOHTPONbHOro onpoca (1 cemectp) n B hop-
Me 3K3aMeHa (2 cemecTp)
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HanmeHoBaHue pas-

[ieN0B 1 TeM

Tema 1.1.Pa3Butue
MOHATUS O Yucne

Tema 1.2.KopHU 1
CTEMNeHn.

Tema 1.3 Nora-
pudm. Jlorapngpm
yucna.

2.2. Pabouunii TeMaTUUECKNIA NnaH N cofiepXKaHune yuebHOn AnCUMnNHBI

CopfiepxXaHue y4ebHOro matepumana, NpakTMYecKue 3aHATMUA, CaMOCTOsATeNbHAaa paboTa CTyAeHTOB
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Paspgen 1. A/ITEBPA

CopepxaHue yyebHOro matepumana

Llenble n paunoHanbHble uncna. JeidcteuTenbHble yncna. MpubnmkeHHble BblYUCIeHUS. KOMMINeKCHble Yncna.
KopHu, cTeneHn v norapugmsl. BbiNnonHEHNE apuPMeTUUECKMX AeACTBUIA Hag YMcnaMm, coveTast YCTHbIe 1
MUCbMEHHbIE MPUEMBI.

HaxoxgeHne npubavmkeHHbIX 3HAYEHUA BENNYUH 1 MOTPELLHOCTEN BbluMCeHWI (aBCONOTHON U OTHOCUTENb-
HOI1); CpaBHEHME YMC/IOBbIX BbIPAXEHWIA.

HaxoxaeHne owinboK B NpeobpasoBaHMAX U BbIYMCNEHNAX (OTHOCUTCA KO BCEM MyHKTaM MporpaMmbl)

CopgepxaHune yuebHOro matepuana

O3HaKoM/IeHME C NOHATMEM KOPHS N-i CTeNeHW, CBONCTBaMW paanKanoB v NpaBuiamMmmn CpaBHEHMUSI KOPHEN.
dopmynmpoBaHve ONpeaeneHnst KOPHS U CBOMCTB KOPHeid. BbluncneHne 1 cpaBHEHNE KOPHEN, BbIMO/HEHWE
NPUKMAKN 3HaYeHNs KOpHs. MpeobpasoBaHme YMCIO0BbIX U BYKBEHHbLIX BbIPXKEHWUIA, COAepXKaLLMX paguKasbl.
BbINoNHeHMe pacyeToB No hopmynam, COAepXKallnum paguKanbl, OCYLLECTBNAS HEO6X0ANUMbIE MOACTAHOBKMU U
npeobpasoBaHus. OnpeaeneHne paBHOCUIbHOCTM BbIPaXXEHWIA C paguKanamu. PelleHmne nppaunoHanbHbIX
YpPaBHEHW.

CopepxxaHue yyebHoro matepumana

O3HaKOMeHWe C NOHATMEM CTEMeHU C AeCTBUTENbHbIM NOKa3aTeNneM.

Haxox/eHune 3HaueHWA CTeNeHN, MCNob3ys NPU HEOBXOAMMOCTI MHCTPYMEHTa/IbHbIE CPpeacTBa.
3anucbiBaHne KOPHSA N-i CTeneHW B BUAe CTEMEHM C APO6HbLIM NokasaTenem 1 Hao6opoT.

®opMynMpoBaHMe CBOWCTB CTEMEeHe. BbluncneHne cTeneHeli ¢ pauyoHanbHbIM NokKasaTenem, BbIMONHEHME
MPUKUAKN 3HAYEHNS CTEMEHMN, CPaBHEHWE CTeMeHel.

Mpeo6pasoBaHMe YNACOBbIX 1 OYKBEHHbIX BbIPXKEHWI, COepXKalLnX CTENEHN, NPUMEHSS CBOCTBA. PelleHmne

CopepxxaHue yyebHOro matepuana

Norapudm. Norapugm uncna. OCHOBHOE NOrapnmMmyeckoe TOXAECTBO.

CopgepxaHune yuebHOro matepuana

LecaTnyHble 1 HaTypanbHble norapugmbl. Mpasuna aecTeniA ¢ norapudmamu. MNMepexoq K HOBOMY OCHOBa-
HWIO.

O6bem
yacoB

Ypo-
BEHb
ocBoe-



Tema 1.4. NMpeobpa-
30BaHue anrebpau-
4eCKUX BblpaxeHuni

Tema 2.1 Oc-
HOBHbIE MOHATKUSA

Tema 2.2 Oc-
HOBHble TPUTOHO-
MeTpUYECKMNE TOX-

CopepxaHue yyebHOro matepumana
BbinonHeHne npeobpa3oBaHmMil BbIPAXKEHWIA, NPUMEHEHME (HOPMY/1, CBSI3aHHbIX CO CBOMCTBaMW CTEMEHEN U N10-
rapupmos

CopepxxaHue yyebHOro matepuana
OnpegeneHne 061acTn AONYCTUMbIX 3HAYEHWNIA NOTaPUPMUYECKOTO BbIPAXXEHUS. PeLlleHne norapupmMmuyeckmx
YpPaBHEHWN.

CopgepxaHune yuebHOro matepuana
OnpegeneHne 061acT AONYCTUMbIX 3HAYEHWNIA NOrapuPMUYECKOr0 BblpaXXeHMs. PelleHne norapumMmnyeckmx
YpaBHEHWA

Pasgen 2 OCHOBbI TPUTOHOMETPUN
CogpepxaHune yyebHoro marepuana
N3yyeHne pagnaHHOro MeTofa U3MepeHus YrioB BpaLleHns 1 X CBA3W C rpasycHon Mepon. N3o6paxeHue yr-
NOB BpalLLleHNs Ha OKPYXHOCTU, COOTHECEHWNe BE/IMUYNHbI Yra C ero pacrosioXeHnem.

CopepxxaHue yyebHoro matepuana
PaguaHHas mepa yrna. BpauatensHoe aBukeHne. CUHYC, KOCUHYC, TAaHTEHC U KOTAHTeHC Yncha.

CopepxxaHue y4yebHOro matepuana
dopMynMpoBaHue onpeaeneHnii TPUroHOMETPUYECKMX (DYHKLMIA ANns YTNOB NOBOPOTA U OCTPbIX YI/10B MPSAMO-
YrofIbHOTO TPEeYrofibHMKa U 06bSCHEHWE VX B3aMOCBS3N

CogpepxkaHune yyebHoro marepuana

dopmynMpoBaHue ONpeaeeHNin TPUrOHOMETPUYECKUX PYHKLUWIA 4NS YINI0B NMOBOPOTA U OCTPbIX YI/10B NPSAMO-
YroNbHOr0 TPeYronbHMKa 1 00BACHEHNE UX B3aUMOCBA3M

Copep>kaHune yyebHoro marepuana

MpUMeHeHNe OCHOBHbLIX TPUrOHOMETPUYECKUX TOXKAECTB /15 BbIYUC/IEHNS 3HAYEHWUA TPUTOHOMETPUYECKMX
(PYHKLMIA NO OLHOWN 13 HUX

Cogpep>kaHune yyebHoro marepuana
MpUMeHEeHNe OCHOBHbLIX TPUTOHOMETPUYECKNX TOXAECTB ANA BbIYUCNEHNS 3HAYEHNIA TPUTOHOMETPUYECKNX
(OYHKUWIA MO OLHOW U3 HUX

Copep>xaHune yyebHoro marepuana
dopmynbl NpuBefeHNs. DOpMYbl CNOXKEHNS.



CofepxaHue yuebHOro matepumana

®opMynbl YABOEHUS. DOPMY bl MONOBUHHOIO Yrna.

CopepxxaHue yyebHoOro matepumana

3yyeHne 0CHOBHbIX (hOPMYN TPMIOHOMETPUK: (hOPMY/bl COXEHUS, YABOEHUS, NPeobpasoBaHNs CyMMbl TPU-
FOHOMETPUYECKMX (DYHKLWIA B NPOM3BEAEHNE N MPOU3BEAEHNS B CYMMY W NPUMEHEHWE NPU BbIYMCIEHUN 3Ha-

YEHWNSI TPUTOHOMETPUYECKOTO BbIPAXKEHMS U YMPOLLEHNS ero.
Tema 2.3. MNMpeobpa-

30BaHMs NPOCTei-
WMNX TPUTOHOMET-
pUYECKUX Bblpaxke-
HWUA

CopfepxaHue yuebHOro matepumana

3yuyeHre OCHOBHbIX (DOPMY/T TPUFOHOMETPMI: POPMY/Ibl CNIOXKEHMS, YABOEHUS, NPeobpa3oBaHMs CyMMbl TPU-
FOHOMETPUYECKNX (PYHKLMIA B NPOV3BEAEHNE 1 NPOMN3BEAEHUS B CYMMY U MPUMEHEHWE NPU BbIYNCIEHNN 3Ha-
YeHWSt TPUTOHOMETPUYECKOTO BbIPAXKEHWUS 1 YNPOLLEHUSA ero.

CopepxxaHue yyebHOro matepuana
O3HaKoM/IeHME CO CBOMCTBaMI CUMMETPUN TOYEK Ha EANHNYHOW OKPY>KHOCTM M NPUMEHEHME X A5 BbiBOAA
thopMyn npuBeeHUs

CopfepxaHue yyebHOro matepuana

MpocTeiine TPUroHOMeTpUYECKUe ypaBHeHUA. [pocTelilive TPUrOHOMETPUYECKME HEPaBEHCTBA
Tema
2.4. TpuroHomeTpuye
CKNE ypaBHEHUA U
HepaBeHCTBa

CopepxxaHue yyebHOro matepumana
PeLueHve no opmMynam 1 TPUrOHOMETPUYECKOMY KPYTy NPOCTEALLNX TPUTOHOMETPUYECKNX YPaBHEHWIA.

CopepxaHune yyebHoro marepuana
MpuMeHeHNe 06LLMX METOLOB PeLLeHNs YpaBHEHNIA (NpUBeAeHNE K IMHENHOMY, KBaZpaTHOMY, MeToZ pas/o-
YXEHNA Ha MHOXMWTENN, 3aMeHbl NepeMeHHON) Npy peLleHn TPUTOHOMETPUYECKUX YPaBHEHNIA.

CopepxaHue yyebHOro matepuana
MpuMeHeHne 06LLMX METOAOB pPeLLeHNs YpaBHEHNI (NpUBeAEHNE K IMHENHOMY, KBaZpaTHOMY, MeTOZ pasfo-
XEeHUA Ha MHOXMWTe/N, 3aMeHbl NepeMeHHOI) Npu peLleHnn TPUIrOHOMETPUYECKUX YPaBHEHWIA

Copep>xaHune yyebHoro marepuana
YMeHne oTMeyaTb Ha Kpyre peLleHns NPoCcTenmnX TPUroHOMETPUYECKNX HEPABEHCTB
Copep>kaHune yyebHoro marepuana

Tema 2.5 06- O3HakoM/ieHME C NOHATMEM 06paTHbLIX TPUTOHOMETPUYECKUX (DYHKLMIA.

paTHble TPUTOHO- CopepxaHune yyebHoro marepuana

MeTpuueckne GyHk- APKCUHYC, aDKKOCUHYC, aDKTaHTeHC Yncna.

L CogepxaHue yue6HOro Matepuana

N3yueHne onpefeneHnii apKcuHyca, apKKOCKUHYca, apKTaHreHea Yncna.



Tema 3.1. DyHKUUNK

Tema 3.2.CBoiicTBa
DYHKLUWN.

CopepxaHune yyebHoro marepuana

306paXkeHne apKcHyca, apKKOCUHYCA, apKTaHreHca Ha eJMHUYHON OKPY>XHOCTH.

CofepxaHue yyebHOro matepuana

PelleHVe TPUTOHOMETPUYECKNX YPaBHEHWE C MPUMEHeHUeM 06paTHbIX TPUTOHOMETPUYECKUX (PYHKLMNA.

Pazgen 3.®yHKUMN, NX CBONCTBA U rpadinKm

CopepxxaHue yyebHOro matepuana

O3HaKoM/IeHME C NOHATMEM NEePEMEHHON, NPUMepamm 3aBUCUMOCTEN MEXY NepeMeHHbIMU.

O3HakKoM/IeHMe C NOHATMEM rpaduka, onpeaeneHne NPUHALIEXHOCTU TOUKM rpaguky gyHKumMK. OnpegeneHue
no (hopmysie NPOCTeNLLER 3aBUCMMOCTH, Buaa ee rpadrka. BoipaxeHve no hopmye 04HOV NepeMeHHOR vepes
apyrue.

CopepxxaHue yyebHOro matepuana

O3HakoM/ieHWe C onpeeneHneM QyHKUUKM, (hopMynmpoBaHue ero. HaxoxaeHue obnactv onpegeneHuns m ob-
NacTu 3HaYeHUn yHKLMKU. TlocTpoeHre rpaMKoB CTENEHHbIX U NOTapuPMUYEcKUX PyHKUMIA. O3HaKOM/IEHUe
C MOHATUEM HenpepbIBHOW MePUOANYECKON (DYHKLMK, (hOPpMYIMPOBaHUE CBOMCTB CMHYCA U KOCUHYCa, No-
CTPOEHME MX rpatnKoB.

CopepxxaHue yyebHOro matepuana

MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NMEPUOLUYHOCTL. MPOMEXyYTKM BO3pacTaHus 1 yobl-
BaHUA, HanbOo/bLUee Y HaMMeHbLLEe 3HaYeHNs, TOUKM 3KCTpeMyMa. [paduyeckas nHTepnpetauus. MprmMepsbl
(hYHKLMOHA/IbHbIX 3aBUCUMOCTEN B peasibHbIX NpoLeccax u ABneHusX. ApugmeTnyeckre onepaumm Hag QyHK-
umamm. O3HaKoOM/IEHUE C NpuMepamMmn PYHKLMOHAbHbIX 3aBUCUMOCTEN B peasibHbIX NPOLLeccax U3 CMEXHbIX
ancunnanH. O3HaKOM/IEHME C AoKa3aTe/lbHbIMU PacCy>KAEeHNSMUN HEKOTOPbIX CBOMCTB SIMHENHON 1 KBaapaTuy-
HOI (hYHKUMIA, NPOBEAEHNE UCCNEA0BAHMNS IMHENHOM, KYCOUYHO-TMHENHON, APO6HO-NMHENHOW 1 KBaApaTUYHOM
CopepxxaHue yyebHOro matepuana

CnoxHas ¢yHKumMs (komno3uuus). MoHATME 0 HenpepbIBHOCTU (PYHKUMK. CTeneHHble, NoKas3aTe/bHble, nora-
pupmMmnyeckme n TpUuroHoMeTpryeckne hyHKuun. MocTpoeHne n YTeHne rpadukos yHKLWiA. ViccnegoBaHue
hyHKUMN.



Tema 3.3. O6paTHble
hyHKUMN.

Tema 4.1.
lMocnefoBateNibHO-
cTun

Tema 4.2 Mpo-
n3sogHasa

CopepxaHune yyebHoro marepuana

O6paTHble TpUroHomeTpuyeckne yHkumn. MpeobpasoBaHus rpagmkos. MapannensHblii NEPEHOC, CUMMETPUS
OTHOCUTENbHO OCE KOOPAUHAT U CUMMETPUS OTHOCUTENIbHO Hayasa KoOOpAMHAT, CUMMETPUS OTHOCUTENbHO
MPAMOW Y= X, pacTsXKeHWe 1 CxaTve BAO0/b 0Ccell KoopanHat. CocTasfieHve BULOB (DYHKLMWIA N0 JaHHOMY YCr10-
BMIO, peLleHmne 3aay Ha SKCTpeMyM. BbinonHeHne npeobpa3oBaHnii rpamka GyHKUUW. BbluncieHne 3HaueHul
(YHKUMIA N0 3HAYEHUIO aprymeHTa. OnpefeneHre NoIOXKeHUs TOUKM Ha rpagmke no ee KoOopAuMHaTam 1 Hao6o-
poT.

CofepxaHune yyebHOro matepuana

M3yyeHne noHATUSA 06paTHON (DYHKLUMKW, OnpefeneHne BUAa U NOCTPOeHMe rpaduka 06paTHON PyHKLUUN, Ha-
X0X/eHWe ee 061acTy onpeseneHns n 061acTu 3HaveHnin. MNprMeHeHe CBOMCTB (DYHKLMIA Npu UccnefoBaHnm
YPaBHEHWIA 1 peLleHnn 3aa4 Ha aKCTpeMyM. O3HaKOMJIEHUE C NOHATUEM CIOXHOWN PYHKLMN

Copep>xaHune yyebHoro marepuana

lMpuMeHeHne CBOMCTB (DYHKLMIA AN CPaBHEHUSA 3HAYEHNIA TPUTOHOMETPUYECKUX PYHKLWA, peLleHns TPUroHo-
METPUYECKNX ypaBHeHWiA. ocTpoeHne rpaimkoB 06paTHbIX TPUTOHOMETPUYECKUX (DYHKLMIA 1 onpeseneHne
no rpagmkam mMx CBONCTB. BbinosiHeHMe nNpeobpa3oBaHus rpaMkos

Pa3gen 4. Hayana matemaTu4eckoro aHanunsa

CopepxxaHue y4ebHOro matepumana

O3HaKOM/IEHME C MOHATMEM YMCIOBOI MOCNEeA0BATENIbHOCTH, CNOCOO6aMM ee 3afjaHus, BbIYUCIEHUSAMM ee ufe-
HOB

CopepxxaHue yyebHOro matepuana

O3HaKOoM/IeHMe C MOHATUEM Mpefena nociefoBaTeslbHOCTH,

CopiepxaHue yyebHOro matepumana

O3HaKOMEHMe C BbIYUCIEHNEM CYMMbl GECKOHEYHOMO YMC0BOr0 psifa Ha NPMMEpPE BblYUCIEHUS CYMMbI Gec-
KOHeYHO yb6bIBatoLLeil reoOMeTPpMYECKON NPorpeccum.

CopepxxaHue yyebHOro matepuana

PelleHve 3agay Ha NpUMeHeHne PopMysibl CYMMbl 6ECKOHEYHO YObIBatOLLE reoMeTpUYecKol Nporpeccum
CopepxxaHue yyebHOro matepuana

Cnocobbl 3aaHns 1 CBOMCTBA YNCNOBbLIX NocneaoBaTensHocTel. CyllecTBOBaHMe npejena MOHOTOHHOM orpa-
HWYEHHOW nocneaoBaTeNbHOCTM. CyMMMpPOBaHUE MOCeA0BaTe/IbHOCTENA.

CopepxaHue yyebHOro matepumana

O3HaKOMeHWe C NOHATMEM MPOVN3BOLHONA.



CofepxaHue yuebHOro matepumana
N3yueHre n hopmynmMpoBaHme ee MexXaHN4YeCKoro N reoMeTpuyecKoro CMbICIa, U3yUYeHne anropuTma Bblumc-
NeHNs NPOM3BOAHON Ha NPUMEpPE BbIYNCEHUS MTHOBEHHO CKOPOCTM U YTNOBOro KoaduumeHTa KacaTeNbHOIA.

CopepxxaHue yuye6HOro matepumana
Mpon3BOAHbIE CYMMbI, Pa3HOCTW, NPOM3BEAEHNS, YaCTHbIE.

Copep>xaHune yyebHoro marepuana

Mpon3BOAHbIE OCHOBHbIX 3/1EMEHTAPHbIX (PYHKLIWIA.

Copep>xaHune yyebHoro marepuana

YcBOeHve npaBun auddepeHLMpoBaHNS, TabnLbl NPOU3BOLHbLIX 3lEMEHTapPHbIX (PYHKLUWIA, NpUMeHeHWe 4ns
AnddepeHUnpoBaHns YHKLMWIA, COCTaBNEHNS YpaBHEHWS KacaTe/lbHOM.

CopepxaHune yyebHoro marepuana
CocTaBneHue ypaBHeHNs KacaTeNbHOW B 06LLeM BuUze.

CopepxxaHue yyebHoOro matepuana
lMpuMeHeHne NPOU3BOLHON K UCC/IEA0BAHNIO (DYHKLMIA 1 NOCTPOEHNIO TPagnKOB.

CopepxxaHue yyebHOro matepuana
Mpon3BoaHble 06PaTHON PYHKLMM 1 KOMNO3ULMN DYHKLMK.

CopepxxaHue yyebHOro matepuana
3yyeHne TeopeM O CBS3W CBOWCTB (DYHKLMM U NPOU3BOAHOM, hOPMYNMPOBKA VX.

CopiepxaHue yyebHoro martepumana
MpoBeaeHVe C NOMOLLbLIO NPOU3BOAHOIN UCCNe[0BaHUA (YHKLUW, 3aJaHHON (hopMynoiA.
YCTaHOB/EHME CBA3W CBOMCTB (PYHKLMMN 11 NPOM3BOAHON MO KX rpadurKam.

CopepxxaHue yyebHoOro matepuana
MpuMepbl CMONb30BaHMS MPOU3BOAHON ANst HAXOXKAEHWUS HaMYULIEro peLeHns B NPUKNaaHbIX 3afadax.

Copep>xaHue yye6HOro matepumana
MprUMeHeHMe NPOVU3BOAHON ANS PeLLeHNs 3afay Ha HaX0XAeHNe HaMBO/bLLEro, HaMMeHbLLIEro 3HaYeHNs 1 Ha
HaxoX/[eHune 3KCTpeMyMa

CopiepxaHue yyebHoro matepuana
BTopas npousBogHasi, ee reoMeTpuyecKunii 1 oM3MYecKnin CMbICH.

CopaepxaHue yye6Horo matepuana
Haxox/aeHve cKopocTu Ans NpoLiecca, 3afaHHOro opPMy/oii 1 rpadnKoMm.
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Tema
4.3.MepBoo6pa3Has
N MHTEerpan

CopepxaHue yyebHOro matepumana
O3HaKoM/IeHME C NOHATMEM UHTerpana u nepsoobpasHom.

CopepxaHune yyebHoro martepuana
3y4eHune npaBumna BblUMCEHNA NePBO0OOPa3HON 1 TeopeMbl HbloTOHa— JlebHuua.

CofepxaHue yyebHOro matepuana

PelueHmne 3aaa4 Ha CBA3b NepBO06Pa3HOM 1 ee NMPOU3BOLHONA.
CofepxaHue yyebHOro matepuana

BbluncneHve nepBoo6pasHoin Ana JaHHOW PYHKUUN.

CopaepxaHue y4e6Horo matepmana
HenocpeCcTBEHHOE MHTErpMpPoBaHMe. 3aMeHa NepemMeHHoN.

CopepxaHue yuye6HOro matepumana
OnpefeneHHbIin HTerpas. BbluvcneHne onpeaeneHHOro UHTerpana.

Cofep>xaHue yuye6HOro matepumana
CeOMETPUYECKMNIA CMbIC/T ONPEAENEHHOT0 UHTErpana.

Cofep>aHue yuebHOro matepumana

3ameHa nepeMeHHOI B Onpe/esieHHOM MHTerpane.

Copep>xaHue yuye6HOro matepumana

MprUMeHeHMe oNpeaeneHHOro MHTerpana Ans HaxoXaeHus naowaan KpUBOAMHeRHON Tpaneyun.

Copep)xaHue yye6HOro matepumana
PelleHVe 3aa4 Ha MPUMEHEHWEe MHTErpana A1 BbIUMCNEHNS (HU3NYECKUX BENNYMH.

CopepxxaHue yyebHOro matepuana
PelleHVe 3a4a4 Ha NPUMeHeHWe NHTerpana A48 BbluMCIeHNUs NoLaei.

CopepxaHue yyebHoro matepmana
O6bem Tena BpaLLeHus.

Copep>xaHue yuye6HOro matepumana
MpuMepbl NPYMEHEHUS HTErpana B reOMeTpum.

CopepxaHue yuye6HOro matepumana
MpuMepbl NPUMEHEHUS MHTerpana B Usmke.

Pasgen 5 YpaBHEHNA N HepaBeHCTBA
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Tema 5.1 YpaB-
HEHUA U CUCTEMb
YpPaBHEHWIA

Tema 5.2. Hepa-
BEHCTBa

Tema 5.3. icnonb-
30BaHuWe CBOMNCTB U
rpaukoB hyHKL U
npv peleHnmn ypas-
HEeHWU 1 Hepa-
BEHCTB.

Tema 6.1. 3n1eMeHThHI
KOMOWHATOPUKU

CofepxaHue yuebHOro matepumana
O3HaKoMJIeHWe C NPOCTEALLIMMI CBEAEHMAMMU O KOPHAX anrebpanyecknx ypaBHeHWIA, MOHATUAMMW UCCNeA0BaHMS
YPaBHEHWI 1 CUCTEM YpaBHEHWIA. 3yueHne Teopun paBHOCUIbHOCTM YPaBHEHWIA 11 ee MPUMEHEHNS.

CopepxxaHue yyebHoOro matepuana

IMOBTOpPEHME 3aNMCKN PeLeHNs CTaH4apTHbIX YpaBHEHWIA, NPMEMOB NPeobpa3oBaHUs ypaBHEHWIA NS CBeAEHUS K
CTaH4apTHOMY ypaBHeHuto. OnpeaenvTenn BTOPOro 1 TPETbEro MOPSAKOB.

CopgepxaHue yuebHOro matepuana

PeLleHne CUCTEM TIMHEVHbIX YPaBHEHWIA C ABYMSI U TPEMS HEM3BECTHLIMU C MOMOLLLHO OMpPeAennTeNnein BTOPOro u
TPETbEro nopsiaka. PelleHne paunoHanbHbIX, MppaLMoHabHbIX, MOKa3aTeNbHbIX U TPUTOHOMETPUYECKMX YpaB-
HEHWIT N CUCTEM.

CopgepxxaHue yuebHOro matepuana

PelLieHMe HEPaBEHCTB 1 CUCTEM HEPABEHCTB C MPUMEHEHNEM Pa3IMYHbIX CNOCO6OB.

CopgepxaHune yuebHOro matepuana

MpuMeHeHNe maTeMaTMUYeCKMX METOLO0B AN PELLEHNS COAepXKaTeNbHbIX 3af4ay 13 pasIMYHbIX 06/1acTeil HayKK
1 NPaKTUKW. VIHTepnpeTMpoBaHue pe3ynbTaToB C YY4ETOM peasibHbIX OrpaHuMyeHunii. PeleHne nokasaTeNbHbIX W
NorapuMmUYECcKNX ypaBHEHNA N HEPABEHCTB MO M3BECTHbLIM aNropuTMam.

CofepxaHue yyebHOro matepuana

Vcnonb3oBaHWe CBOWCTB M rpaimkoB (DYHKLWIA ANA peLleHns ypaBHeHWA. MOBTOpeHe OCHOBHbIX MPUEMOB
peLleHnst cucTeM. PelleHne ypaBHeHUA C NPUMEHEHMEM BCEX MPUEMOB (Pas/ioXeHUs Ha MHOXMUTENN, BBELEHNA
HOBbIX HEM3BECTHbIX, NOACTAHOBKM, rpauueckoro metosa). NMprvMeHeHne MaTemaTU4ecKMx MeTOLOB A4/1s pe-
LLUEHNA cofepXaTeNlbHbIX 3a4a4 U3 pa3/IyHbIX 06/1aCTell HayKN 1 NPaKTUKW.

CofepxaHue yyebHOro matepuana

PelleHne cuCTeM ypaBHEHWA C MPUMEHEHMEM pas3/InyHbIX CnocoboB. O3HaKOMJ/IeHVE C 06LWMMK BOMpocamm
PeLleHNs HEPaBEHCTB M UCMO/b30BaHWe CBOMCTB U rpaimkoB (hyHKUWUIA NpU pelleHnn HepaBeHCTB. MeToj UH-
TepBa/oB. V306paxkeHne Ha KOOPANHATHOWN NJIOCKOCTM MHOXEeCTBa PeLLeHNin YpaBHEHUIA N HePaBEHCTB C BYyMS
nepemMeHHbIMU 1 UX CUCTEM.

WHTepnpeTaumns pesynbrara, YYeT peasibHblX OrpaHUYeHui.

Pasgen 6. KombuHaTtopuka, CTaTUCTUKA N TEOPUS BEPOATHOCTEN

CofepxxaHue yuebHOro matepumana

OCHOBHbIE MOHATUS KOMBMHATOPMKM. 3afjaum Ha NOACYET YKcna pasMeLLeHnid, NepecTaHoBOK, CoYeTaHuiA. M3y-
YeHMe NpaBKIa KOMOUHATOPUKN 1 MPUMEHEHME MPU PELLEHNN KOMBUHATOPHbIX 3a4ay.

PelleHVe KOMGMHATOPHBIX 3aja4 METOLOM nepe6opa v Mo NpaBuay YMHOXEHUS.

11



Tema 6.2. SNeMeHThbI
Teopun BEPOATHO-
cTen

Tema 6.3.91eMeHThbI
MaTemMaTU4YecKom
CTaTUCTUKU

Tema 7.1. Mpa-
Mbl€ 1N NIOCKOCTUN B
npocTpaHCcTBe

CopfepxaHue yyebHOro matepuana

PelleHue 3aga4 Ha nepebop BapnaHToB. ®opmMyna 6uHoMa HbtoToHa. CBOMCTBA GBUHOMMHANIbHBLIX KO3h(uUum-
eHTOB. TpeyronbHuK Mackans. O6bACHEHME 1 NPUMEHEHNE (hOPMYN ANS BbIYMCIEHNS Pa3MeLLEHWIA, nepecTa-
HOBOK M COYeTaHWiA Npu pelleHnn 3adad. O3HakoMeHne ¢ GUHOMOM HblOTOHa M TpeyronbHMKOM lMackans.
PelleHMe NpaKTUYECKMX 3a4ay C UCMONb30BaHNEM MOHSATUIA U NpaBua KOMOMHATOPUKK

CopepxxaHue yyebHoro matepuana

Co06bITUe, BEPOATHOCTb COObLITWS, CNOXEHWE M YMHOXEHWE BEPOSITHOCTEN. MOHATUE O HE3aBMCUMMOCTM CO6bI-
TR, [MCKpeTHas CnydaiiHas BeNMYMHA, 3aKOH ee pacnpefeneHus. YmcnoBble XapaKTePUCTUKU AUCKPETHOM
CNyYaliHOI BeNNYMHbI. MOHATUE O 3aKOHE 6OMbLLMX YMCEN.

Copep>xaHune yyebHoro marepuana

O3HakoM/IeHMe C NPeACcTaBeHNEM YUCNOBbIX [aHHbIX U UX XapaKTepUCTUKaMU.

PelleHmne npaKTUYeCKMX 3a4a4 Ha 06paboTKy YMCNOBbIX AaHHbIX, BbIYMUC/IEHNE UX XapaKTEPUCTUK, reHepaibHas
COBOKYIMHOCTb, BbIOOPKa, CpefHee apumMeTUYECKOe, MenaHa.

CopepxxaHue yyebHOro matepuana

MoHATME 0 3afa4ax MaTeMaTUYeCKON CTaTUCTUKN. PelleHne npakTUYecKmx 3atay ¢ NPYMEHEHNEM BEPOATHOCT-
HbIX METO/0B.

Pasgen 7. [CeomeTpusa

CofepxaHue yyebHoro matepuana

®opMynnpoBKa 1 NpuBeAeHNe L0Ka3aTeNbCTB NPU3HAKOB B3aUMHOMO PAcrofioKeHNS NPSAMbIX U NIOCKOCTENA.
Cogpep>xaHune yyebHoro martepuana

Pacno3HaBaHMe Ha YepTexxax U MOLeNAxX pas/inyHbIX C/ly4yaeB B3aMMHOI0 PacrofioKeHUs NPsMbIX U NI0CKO-
CTei, aprymeHTMPOBaHME CBOUX CY>KAEHWA.

CopepxxaHue yyebHOro matepuana

®opMmynunpoBaHune onpegeneHnii, NPU3HaKoB U CBONCTB Mapaie/ibHbIX U NepneHANKYNAPHbIX NI0CKOCTEN,
[BYTPaHHbIX Y IMHERHBIX YT/I0B.

CopaepxaHue yye6Horo matepuana
BbINOMHEHWE MOCTPOEHUS YTI0B MeXAY MPSMbIMUW, MPSMOiA U MAOCKOCTLI0, MEX/Y NIOCKOCTSMM MO OMUCAHUIO
11 pacro3HaBaHue nx Ha MOAENsX.

CopepxxaHue yyebHoro matepuana
MprUMeHeHMe NPU3HAKOB 1 CBOWCTB PacroNOXeHWs NMPAMbIX W MI0CKOCTel Npy peLLeHnm 3aau.
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Tema 7.2. MHOTrO-
rpaHHNKN

CopepxxaHue y4yebHOro matepuana
N306paxkeHne Ha PUCYHKaxX U KOHCTPYMPOBaHME Ha MOAENSX NEPNEHANKYNSAPOB U HAKMOHHBIX K MJ0CKOCTH,
MpsSIMbIX, NapannefibHbIX NA0CKOCTEN.

CopepxxaHue yyebHoro matepuana
N306pakeHne Ha PUCYHKaxX U KOHCTPYMPOBaHME Ha MOAENAX YTNI0B MeXAY NPSAMOIA 1 NNOCKOCTbIO U 060CHO-
BaHVe NOCTPOEHNS

CogpepxaHune yyebHoro marepuana

PelueHmne 3aa4 Ha BbIYMC/IEHNE TEOMETPUYECKMX BEIMUMH. ONUCbIBaHNE PaCCTOAHUSA OT TOUKM [0 MIOCKOCTMH,
OT NPSMOM [0 NAOCKOCTU, MEXAY NIOCKOCTAMU, MEXAY CKPELLMBAIOWUMUCS NPAMbIMU, MEXAY NPOU3BO/bHbI-
MW urypamm B NpoCTpaHCTBe.

CofepxaHue yyebHOro matepuana

dopmynMpoBaHMe 1 OKa3blBaHWE OCHOBHbIX TEOPEM O PacCTOAHUAX (TEOpeM CyLLeCTBOBaHWSA, CBOMCTBA).
N306paxeHne Ha YepTexxax 1 MOAeNsax pacCcTosHUA U 060CHOBaHWE CBOUX CYXXAeHWUA. OnpeseneHmne 1 BblbuC-
NEeHWe pacCTOSHWUIA B MPOCTPaHCTBE.

CopepxxaHue yyebHOro matepuana

MpumeHeHWe GopmMy U TEOPeM NIAHUMETPUM 418 peLleHns 3aaau.

O3HaKoM/IeHMe C MOHATMEM NapanesibHOro NPOEKTUPOBaHNA 1 ero cBoicTBaMn. PopMynmpoBaHve TEOPEMbI O
nAoLaan opToroHaIbHON NPOEKLMN MHOTOYTO/IbHUKA.

CopepxxaHue yyebHOro matepuana

lMpuMeHeHne Teopumn 418 060CHOBaHWUA NOCTPOEHUIA U BbIYUCIIEHNIA. APryMEHTUPOBaHNE CBOUX CYXAEHWUIA O
B3aMMHOM PacrosioXeHU NPOCTPaHCTBEHHbIX Uryp.

CopepxxaHue yyebHOro matepuana

OnucaHue 1 XxapaKTepucTUKa pasiMyHbIX BULOB MHOTOrPaHHMUKOB, NepeynciieHne nx 3/1eMeHTOB U CBOMCTB.
306paykeHne MHOTorpaHHUKOB W BbIMOJIHEHWE MOCTPOEHNSA Ha U306paXKeHNAaX 1 MOLeNsaX MHOrorpaHHUKOB.

CopepxaHue yyebHoro martepuana
BbluncneHune nMHENHbIX 31EMEHTOB U YI/10B B MPOCTPAHCTBEHHbIX KOHPUIypauusax, apryMeHTUpoBaHue cBOMX
CYXIEHWNA. XapaKTepucTuKa n n3obpaxeHne cevyeHns,pasBepTKU MHOrOrpaHHUKOB, BblYWCIEHME MoLLafei
MOBEPXHOCTEN.
CogpepxaHune yyebHoro marepuana
MocTpoeHne NPOCTeALWINX CeYEHWNIA Ky6a, Npu3mbl, Nupamuabl. MpumeHeHve (HakToB 1 CBEAEHWNIA U3 MIaHUMET-
pun.
CopepxxaHue yyebHOro matepuana
O3HakoM/ieHMe C BUAaMU CUMMETPUIA B MPOCTPaHCTBe, (hOPMY/IMpOBaHue OnpesesnieHnid U CBOWCTB. XapakTepu-
CTUKa CUMMETPUN TeN BpaLleHns 1 MHOTOrPaHHUKOB.
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Tema 7.3. Tenaun
NMoOBEPXHOCTKN Bpa-
LeHuns

Tema 7.4. N3mepe-
HWUA B TEOMETPUN

Copep>xaHue yuye6HOro matepumana

MprMeHeHMe CBOMCTB CUMMETPUM NpK peLleHnn 3aaad. icnonb3oBaHye NProGPeTEHHbLIX 3HAHWIA Ans nccneao-
BaHWs U MOAENMPOBAHNS HECOXKHbIX 3afauy.

CopepXxaHue yye6HOro matepumana

N306pakeHne 0CHOBHbIX MHOTOrPaHHMKOB W BbIMOHEHWE PUCYHKOB MO YCI0BUSM 3aauy

Copep>xaHue yuye6HOro matepumana

O3HaKoM/IeHWe C BAaMu Ten BpaLleHus, popMynInpoBaHue NX ONpeseNieHnii n CBOICTB.

®opMynIMpoBaHMe TEOPEM O CeYeHMU Liapa NAOCKOCTbIO 1 MNOCKOCTH, KacaTenbHOM K ciepe. XapakTepucTmka
1 M306PaXKEHVE TEN BPALLEHNS, UX Pa3BEPTKM, CEUYEHMS.

CofepxaHue yuebHOro matepumana
PelleHVe 3aa4 Ha MOCTPOEHME CEYEHUIA, BbIYNCNEHME A/IMH, PACCTOSHWIA, YrNoB, Nnowazeii. MposeaeHne fo-
KasaTe/lbHbIX PacCyXeHWA Npu peLLeHnm 3agau.

CopfepxxaHue y4ebHOro matepuana

MpuMeHeHne CBOMCTB CUMMETPUM MPU PELLIEHMM 3a4aY Ha Tena BpalleHns, KOMOMHaUuIo Ten.

306paXkeHne OCHOBHbIX KPYT/bIX T€N W BbINOIHEHME PUCYHKA MO YCMOBUIO 3aja4u

CopfepxxaHue y4ebHOro matepuana

O3HaKoM/IeHME C NOHATMSAMM NAoLWaAn U 06bemMa, akCMOMaMu 1 CBOMCTBaMM.

CopfepxxaHue y4yebHOro matepuana

PelleHMe 3aga4 Ha BblYMCNEHUE NMAOWaaein NIoCKNUX Uryp ¢ NpMMeHeHNEM COOTBETCTBYHOLMX hopMyn U dhak-
TOB M3 NNaHUMETPUN.

CopepxxaHue y4ebHOro matepuana

3yyeHre Teopem 0 BblYMCIEHNUN 06EMOB MPOCTPAHCTBEHHbIX Te/, pelleHne 3a4ay Ha NpUMeHeHne popmyn
BblYMC/IEHNS 0OBHEMOB.

CofepxaHune yyebHOro matepuana

N3yyeHne opmyn Ans BblYMCNEHNUA NIOWaaed NOBEPXHOCTEN MHOMOrpaHHUKOB U TeN BPaLLEHUS.
CogpepxaHune yyebHoro marepuana

O3HaKoM/IeHMe C METOA0M BbIYMC/IEHWS MOLLAAN MOBEPXHOCTM Cdepsbl

CogpepxaHune yyebHoro marepuana

PelueHune 3aaa4 Ha BblUMC/eHME MaoLaie MOBEPXHOCTN NPOCTPAHCTBEHHbIX TeN

CogpepxaHune yyebHoro marepuana

Mopo6ue Ten. OTHOLIEHMA NAOWaAel NOBEPXHOCTEN M 06bEMOB NOAOOHbIX Ten.
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CopepxxaHue yyebHoro matepmnana 2
O3HaKoMJieHMe C NOHSATVMEM BekTopa. V3yueHune [eKapToBOl CUCTEMbI KOOPAMHAT B MPOCTPAHCTBE, NMOCTPOEHME
Mo 3afjaHHbIM KOOpAMHaTam TOYeK M NIOCKOCTel, HaX0XAeHNe KOOPAMHAT TOUeK

CopepXxaHue yye6HOro matepumana 2
HaxoxaeHue ypaBHEHWI OKPYXXHOCTK, cdepbl, MAOCKOCTW. BblUuMCNeHNEe PACCTOSHMIA MEXAY TOUKaMMu.
CopepxxaHue yyebHOro matepuana 2
3y4yeHne CBOINCTB BEKTOPHbLIX BEIMUMH, NPaBU PA3N0OXEHNS BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE.
CopepxaHue yye6HOro matepumana 2

MpaBMno HaxoX/eHNs KOOPAUHAT BEKTOpa B NPOCTPAHCTBE, NPaBU/IO AEACTBUIA C BEKTOPaMU, 3ajaHHbIMMN KO-
Tema 7.5. Koopgu- ~ OPAVHATaMU.

HaTbl U BEKTOPbI Cofep>xaHue yuye6HOro matepumana 2
MprUMeHeHMe TeopUM NPU PeLLIEHNI 3ala4 Ha AENCTBUS C BEKTOPaMU.
Cofep>xaHue yuye6HOro matepumana 2
3yyeHne cKansipHOro Npon3BefieHNst BEKTOPOB, BEKTOPHOTO YpaBHEHUS MPSIMOIA 1 MIOCKOCTH.
Cofep>xaHue yuye6HOro matepumana 2

MprMeHeHNe TeOPMM NPV PELLIEHNN 3afia4 Ha AeiCTBUA C BEKTOPaMU, KOOPAMHATHbLIN MeTo, NPUMEHEHWe BeK-
TOPOB AN BbIYMCNEHMS BENNYNH YTIOB N PACCTOSAHMIA.

CofepxxaHue yuebHOro matepumana 2
O3HaKOoMJIeHMe C [J0Ka3aTelbCcTBaMW TEOPEM CTEPEOMETPUM O B3aMHOM PacMoIOXKEHUN NMPAMbIX WU MI0CKOCTEN

C UCMO/b30BaHNEM BEKTOPOB

MpomeXxyTouyHas aTTecTalyus 21

NToro 261
[ns xapakTepuCcTUKN YPOBHA OCBOEHMSA y4ebHOro maTepuana Ucnonb3yrTcs cnegytolme 0603HaueHNs:
1.- 03HaKOMUTENbHbIW (Y3HaBaHME paHee U3yUYeHHbIX 00bEKTOB, CBOWCTB);
2.- penpoAYKTUBHbIN (BbINOMHEHWE AeATENBHOCTY MO 06pasLy, NHCTPYKLUM UK MO PYKOBOLCTBOM)
3. - NPOAYKTUBHBIW (N1AHUPOBAHUE N CAMOCTOATE/IbHOE BbINO/IHEHWE AeATeNbHOCTU, peLleHne NpobnemMHbIX 3a4a4)
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No
n/

3. YCJZIOBUA PEANTU3ALINM PABOYEN MPOIrPAMMBI
YYEBHOW ANCUUNTNTTNHbBI

3.1. TpeboBaHMA K MUHUMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY obecre-
YEHUIO
YyebHas ayantopus ans nNpoBefeHMs 3aHATUIA BCeX BMAOB, NpeayCMOTPEH-
HbIX 06pa3oBaTe/IbHON NPOrpamMmmoin, 4S8 MPOBeLeHMs TPYNMnoBbIX U WHAUBUAY-
a/lbHbIX KOHCY/NbTaUMil, ANs NPoBeAeHUs TEKYLLErOo KOHTPONS U MPOMEXYTOYHOWA
aTTectaymm - KabunHeT «MaTemaTuUKm».
O6opypaoBaHuKe: CTon npenogasatens - 1 WT., CTON YYEHMYECKUIA - 18
WIT., CTYNn npenofasartens-1 wWr., CTyNbs yvyeHU4yeckme - 35 WT., WKagp - 4 wWr.,
[0ocKa - 2 WT., TYM6oukKa - 2 LWT., KOMMbloTep - 1 WT., NpuHTep -1 WT., nnakarhbl -
26 WT., CTeH - 3 WT., Habop MOAeNein reoOMeTPUYECKMX Te/, KOMIMIEKT MN1aKaTos,
KOMMIEKT MNOPTPETOB BE/IMKUX MaTEMaTUKOB.

3.2. WVHpopmaynoHHoe obecneveHne 0byveHUs

ABTOpbI K coCTa- 3arnasue W3paTenscTBo Kon-Bo
BUTENN

OcHoBHada nuTepaTtypa

Boromonos H. B., MaTemaTuKka. 5-e n3g.,  M.: KOpaiT, 2020. — 401 c.- [3neKTpoHHbIi
CamoiineHko M. . nep. u gon. YuyebHUK PeXuM focTyna: pecypc]
ana Cro https://urait.ru/viewer/matematik

a-449006#page/1

Mocksa : KHoPyc, 2020. — 3% c.-

Pexkum foctyna:

https://book.ru/book/935689

[3nekTpoHHbIin pecypc]

Mog obw,. pa. Ta- MaTemaTuKa: yu4ebHMK  Mocksa : N3gaTenscTBo KOpanT, [OneKTPOHHbIN

bawumakos M.W. Martematvka: y4ebHuK

TapHukosa O.B. ans cpegHero npoec-  2019. — 450 c. pecypc]
CMOHaNbLHOro o6paso- Pexum pgoctyna:
BaHUS https://urait.ru/bcode/433901
[JononHutenbHaa nuTepatypa
MaBntoyeHko HO. MaTemaTvka: yuyebHuk  M.: KOpaiit, 2020. - 238 c. Pe- [@neKTpOoHHbIi
B. n npaktukym gnsa CroO  »xum gocTyna: pecypc]
4-e n3f., nep. v gon. https://urait.ru/viewer/matematik

a-449041#page/2

LWwvnayes BC. MaTemaTnka 8-e u3g., M.: KOpaiit, 2020. — 447 c. - [@neKTpOoHHbIi
nep. v fon. Y4ebHUK 1 pexkum gocTyna: pecypc]
npakTnkym ans Crio https://urait.ru/viewer/matematik

a-459024+#paae/2


https://urait.ru/viewer/matematika-449006%23page/1
https://urait.ru/viewer/matematika-449006%23page/1
https://book.ru/book/935689
https://urait.ru/bcode/433901
https://urait.ru/viewer/matematika-449041%23page/2
https://urait.ru/viewer/matematika-449041%23page/2
https://urait.ru/viewer/matematika-459024%23page/2
https://urait.ru/viewer/matematika-459024%23page/2

4. KOHTPO/1b U OLIEHKA PE3Y/IbTATOB OCBOEHUSA YUEBHOW
ANCLUMNAVHDBI

KoHTpoNb 1 oueHKa pe3ynbTaTOB OCBOEHMA YYeOHOW AMCLUNIUHBI
OCYLLLeCTBNSAETCA MNpenojaBaresieM B Npouecce MNPoBeAeHMA pa3nyHbIX (opm ”
BNAOB TEKYLLEN0o KOHTPO/A, a TakKXXe Mo pe3ysibTataM BbINONMHEHUA CTYAEHTAMWN NH-
AVBUAYaNbHbIX 3afaHn.

Pe3ynbTaTbl 06y4YeHUS dopMbl U METOAbI KOH-
TPONA U OLLEHKN pe3ynb-
TaToB 00yYeHUs

NIMYHOCTHbIE:

-N1 copmMMpoOBaHHOCTb MpPEACTaBNEHNA O MaTeMaTuUKe Kak TeKyLUMii KOHTPOMb: YCT-
YHUBEPCA/IbHOM f3blKe HayKW, CPeAcTBe MOLENMPOBAHUN ABfe-
HWIA 1 NPOLLECCOB, MAEAX U MeToLax MaTeMaTUKu;

- J12 noHUMaHVe 3HAYMMOCTM MaTemaTuKuM [N19  Hay4yHO-
TEXHUYECKOro nporpecca, ChOPMUPOBAHHOCTb OTHOLLEHUSA K Ma-
TeMaTKe Kak K 4acTu 06LLe4enoBeYeCKON KynbTypbl Yepes 3Ha-
KOMCTBO C UCTOPUEl pa3BuUTUA MaTeMaTuKK, 3BOOLMEN MaTeMa-
TUYECKNX NAEN;

- J13 pa3BuTne NOrnMyeckoro MblLLU/IEHUS, NPOCTPAHCTBEHHOIO
BOOOPaXKEHWS, aNrOPUTMUYECKON  KyNbTypbl, KPUTUYHOCTY
MbILLMIEHNS Ha YpPOBHEe, HeobXxoaumon ans 6yayuier npodec-
CUOHaNbHOM [esTenbHOCTW, AN NPOLO/IHKEHUS 06pa3oBaHUs ©
camoo6pa3oBaHus;

-J14 TOTOBHOCTb W CMOCOGHOCTL K 06pa3oBaHUIO, B TOM 4uce
camMo06pa3oBaHMio, Ha NPOTSKEHUM BCEW XXMU3HU; CO3HATE/IbHOe
OTHOLLEHME K HenpepbiBHOMY 06pa30BaHUIO KakK YCNOBWUIO YcC-
NeLHoW NpodeccnoHansHOM U 06LLECTBEHHOW AeATe/IbHOCTH;

- 15 roTOBHOCTb M CMNOCOGHOCTb K CaMOCTOSATEe/IbHON TBOpYe-
CKOW 1 OTBETCTBEHHOM AeATe/IbHOCTMU;

-/16 roTOBHOCTb K KOMNEKTUBHOIN paboTe, COTPYAHMYECTBY CO
CBEpPCTHMKaMy B 06LLeobpa3oBaTe/ibHOM, 0OLLECTBEHHO MOnes-
HOW, y4ebHO-nccnefoBaTeNIbCKOM, MPOEKTHOM U APYrMX Buaax
LeaTeNnbHOCTH;

- J17 OoTHOWeHMEe K NpOgeccroHabHOW AeATeNIbHOCTM, Kak
BO3MOXHOCTM Y4acTuUA B PELUEHUMN JIMYHbIX, OOLLECTBEHHbIX,
rocyfapCTBeHHbIX, 06LeHaLMOHaNbHbIX Npobem;
mMeTanpesMeTHbIe:

-Y1 ymeHue CaMoCTOATE/IbHO ONpeaeNsTh Le AeATENbHOCTU U tekyinii  KOHTPOsb: YCT-
COCTaB/ATb MJiaHbl AeATeNbHOCTU; CaMOCTOATE/IbHO OCYLLECTB-
NATb KOHTPONMPOBATb U KOPPEKTUPOBAaTb [eATe/IbHOCTb; UC-
Mo/b30BaTb BCEBO3MOXHbIE Pecypcbl 418 AOCTUXEHWUA MOCTaBs-
NeHHbIX Lenein n peannsaunm nnaHoB AeaTeNbHOCTY; BblOMpaTh
yCreLUHble CTPaTerny B PasNUYHbIX CUTyaUuaXx;

-Y2 yMmeHVe NpPOAYKTUBHO 06LaThCA U B3aVMOAENCTBOBATL B
npouecce COBMECTHOM [eATeNbHOCTW, YUNTbIBATb NO3ULUN ApY-
rMX YYaCTHMKOB COBMECTHOW [AeATeNbHOCTU, 3PEKTUBHO pas-
peLlatb KOHMANKTHbIE CUTYaLNN;

- Y3 BnajeHve HaBblkamu  M0O3HaBaTe/IbHOW,  y4yebHOo-
NCCNenoBaTe/loCKO UM NPOEKTHOW [eATeNIbHOCTU, HaBblKamu

HbIA OMpOC, peLleHne 3a-
Aad

HbIA OMpoc, peLleHne 3a-
Aau
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paspeLleHmns npobaemM; crnocobHOCTb M FOTOBHOCTb K CaMOCTOS-
TE/IbHOMY TMOMWCKY MEeTOAO0B peLUeHMs NpPaKTUYecKux 3ajad,
NMPVMEHEHMNIO PasfINYHbIX METOL0B NO3HAHUSA;

-Y4 TOTOBHOCTb U CNOCOBHOCTb K CaMOCTOATENbHOW UH(OpMa-
LMOHHO-MO3HaBaTe/IbHOW  [eATENIbHOCTW, KPUTUYECKU OLEeHU-
BaTb WU MHTEpPnpeTUpoBaTbh UH(OPMALUIO, MONYyYaeMY0 W3 pas-
NNYHBIX UCTOYHWKOB;

- Y5 BnafieHve A3bIKOBbIMU CPeACTBaMU: YMEHWe ACHO, NIOTNYHO
N TOYHO M3naratb CBOK TOYKY 3PEHMUA, UCMOMb30BaTh afleKBaT-
Hble A3bIKOBblE CPeACTBa;

- Y6 BnafieHne HaBblKamy MO3HABaTE/IbHON pediieKcMmn Kak
0CO3HAHWUA COBEPLUAeMbIX AEeACTBUA MU MbICIUTENbHBIX MpoLec-
COB, MX pe3y/bTaTOB U OCHOBaHWIA, rpaHuWL, CBOEr0 3HAHUA W He-
3HaHWA, HOBbIX NO3HAaBaTEe/NbHbIX 334a4 W CPeACTB Ans UX LOC-
TUXKEHWS;

- Y7 ueneycTpeM/IeHHOCTb B MOWUCKaxX W MPUHATUU PELLEeHUHN,
CO00pa3nNTeNIbHOCTb U UHTYMUMA, PasBUTOCTb MPOCTPaAHCTBEH-
HbIX MpeLCTaB/IEHNIA; CMOCOBHOCTb BOCMNPUHMMATL KpacoTy W
rapMOHUIO MUPa;

npegMeTHbIE:

- 31 cthopMMpPOBaHHOCTL MpeACTaBleHNA O MaTemMaTUKe Kak
4aCTN MUPOBOI KyNbTYpbl U MeCcTe MaTeMaTUKe B COBPEMEHHOV
LumMBMAN3aLMK, cnocobax onucaHus SBAEHUA peasbHOro Mmpa Ha
MaTemMaTU4eCKOM fA3blKE;

- 32 c(hopMMpPOBaHHOCTb MpeACTaB/eHNA O MaTeMaTUYecKuX
MOHATUAX KaK BaXXHEWLIMX MaTeMaTU4eCKMX MOAensix, no3sBo-
NALWMX ONUCbIBaTL U U3y4yaTb pPasHble MPOLLECChl U ABJEHUS;
NMOHMMaHMe BO3MOXXHOCTU aKCMOMAaTUYeCKOro nocTpoeHus Ma-
TeMaTUYECKMX TEOPUA;

- 33 BnageHne metogamu A0KasaTenbCTB M aifOPUTMOB peLle-
HUA, YMEHME WX NPUMEHATb, NPOBOAUTL AOKa3aTesibHble paccy-
XAeHUs B X04e peLleHus 3afay;

-34 BnafieHve CTaHAapTHbIMW NpUemMamun peLleHus paunoHasb-
HbIX W UppaLMOHaNbHbIX, MOKa3aTe/lbHbIX, CTEMeHHbIX, TPUro-
HOMETPUYECKUX YPaBHEHWU W HEPaBEHCTB, UX CUCTEM; UCMONb-
30BaHMe rOoTOBbIX KOMMbIOTEPHLIX MPOrpamm, B TOM 4ucie 414
noucka nyTu pelleHns 1 WKCTPaLUN peLleHns ypaBHeHUA 1
HepaBeHCTB;

- 35 chopMMpPOBaHHOCTbL MpeAcTaBNeHNA 06 OCHOBHbIX MOHATU-
fX MaTeMaTU4ecKoro aHaamsa W UX CBOMCTBax, BnafjeHue yme-
HVEeM XapaKTepu3oBaTb MoBeAeHMEe (YHKLMIA, UCMOMNb30BaHue
MOMYYeHHbIX 3HAHWI ANS ONUCaHWA W aHann3a peanbHbIX 3aBu-
cUMocTeR;

- 36 BnafeHne OCHOBHbLIMW MOHATUAMM O MIOCKMX N NMPOCTPaH-
CTBEHHbIX FEOMETPUYECKMX (MrypaxX, MX OCHOBHbIX CBOMCTBAX;
ChOpMMPOBAHHOCTL YMEHWUA pacno3HaBaTb reoMeTpuUYecKue
(hmrypbl Ha yepTexax, MOAeNAX WU B peasibHOM MUpe; NMpUMeHe-
HME M3YYeHHbIX CBOWCTB reOMeTPUYECKNX (Uryp n opmyn ans
PeLeHNss reoMeTpuyeckmx 3afay v 3afay ¢ npakTU4yecKuUm co-
LepXxaHuewm;

- 37 cthopmMmMpOBaHHOCTbL NPEACTaB/EHMIA O npoueccax n sBfe-
HUSX, MMEKLNX BepOATHOCTHbLIA XapakTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSX B peasibHOM MWUPE, OCHOBHbIX MOHATUAX 3e-
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MEHTapHON Teopun BEPOATHOCTW, YMEHWE HAaXOAUTb U OLEeHU-
BaTb BEPOATHOCTW HaCTYM/IeHUs COObITUIA B MPOCTENLLNX Mpak-
TUYECKUX CUTYaLMAaX N OCHOBHbIE XapaKTEPUCTUKM CaydaliHbIX
BE/INYNH;

- 38 BfageHve HaBblKaMy UCNONb30BAHNA TOTOBbIX KOMMbIOTEP-
HbIX MPOrpaMm npu peLleHnn 3agay.
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