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1 TlosAcHUTeNbHaA 3anuckKa

Paboyas nporpamma paspabotaHa Ha OCHOBE MNPUMEPHOW  MpOrpaMmbl
obuieobpasoBaTenbHOM AVNCUMNNHBI «Martematunka» ans NpogecCcnoHanbHbIX
obpa3oBaTenbHbIX OpraHusauuini, pekoMmeHgoBaHHOW ®IrAY «PUNPO» B KayecTBe
NPUMEPHOIM nporpamMmbl AN peanu3alum OCHOBHOW MpogeccroHanbHOW 06pa3oBaTe/ibHOM
nporpammbl CIMO Ha 6a3e OCHOBHOro 06WEero o6pa3oBaHMS C MNOMYYEHMEM CPedHero
o6pasoBaHua (Mpotokon Ne3 oT 21 utons 2015 r. PernctpaLuoHHbIA HOMepP pelieH3nn 385
oT 23 uond 2015r. drAy «d®UPO»), ¢ yyetom ®IrOC CIO no cneymanbHoctn 11.02.16
MoOHTaX, TeXHUYECKoe O0OCNYy>XWBAHUE N PEMOHT 3MEKTPOHHbIX NPUOBOPOB M YCTPOMCTB,
YTBEPXAEHHOTO npukazoM MuHMCTepcTBa 06pasoBaHMA U Hayku Poccuiickonn Pepepaunn
09 gekabpsa 2016 r. Ne1563, 1 yuebHOro nnaHa no cneuymanbHOCTMW.

Cojgep>xaHue nporpamMbl Harnpas/eHO Ha AOCTUXEHWE CNefy oW nNX Lenen:

- obecneyeHne CHOPMUPOBAHHOCTMN MPeACTABNEHNIA O COUMANbHbIX, KYNbTYPHbIX W
NCTOPUYECKUX (haKTOpax CTAHOBNEHUA MaTEMaTUKMU;

-obecneyeHune CHhOPMUPOBAHHOCTM NOTNYecKoro, anropuTMMUYECKoro n
MaTEMaTUYECKOro MblLUNEHUS;

o6ecneyeHne cHOPMMPOBAHHOCTI YMEHUIA NPUMEHATb NOMYYEHHbIE 3HAHUS MPY
PELLEHUN Pa3NNYHbIX 3a[ay;

obecneyeHne CcHOPMUPOBAHHOCTU TMpeacTaBleHUA O MaTemMaTMKe KakK 4acTu
00Le4enoBeYeCcKOr KynbTypbl, YHUBEPCAIbHOM f3blKe HayKW, MO3BONSAIOLWLEM OMUCHLIBATL U
n3yyaTtb peasibHble NPOLECChl U ABMIEHUS.
lMpomMexyToyHaa arTecTaymsa NpPoBOAMUTCA B (DOPMe 3K3aMeHa Mo MToraM M3yyeHust
AUCUMNNNHBI B KOHLE y4e6HOT0 roga.

O6buan xapaKTepmucTuKa y4eb6HON AUCLUUNVHbI

MaTemaTtunka ABNseTCA (hyHOaMeHTanbHOW o6LLeobpa3oBaTe/ibHOWN
ANCLUUNAVHOA CO CNOXUBLUMMCS YCTOMUYMBLIM COAEPXaHMEM W OOLMMKU TpeboBaHMUAMM K
NOAroTOBKe 06yyvaroLnxcs.

CopgepxaHue yuyebHON AWCUUNAMHBLI pa3paboTaHO B  COOTBETCTBUM C
OCHOBHbIMMW COAEPXAaTeNbHbIMU MMHUSMU 00YUYEHUS MaTEMATUKE:

* anrebpanyeckas NMHUA, BKIOYaKOLLaA CUCTEMATM3ALMIO CBEAEHUI O YNCNAX;
M3yyeHne HOBbIX M 0006LieHMEe paHee W3Y4YeHHbIX onepauuii (BO3BeAeHWE B CTEMEHD,
N3B/IEYEHNE KOPHSA, norapumMmnpoBaHune, CUHYC, KOCUHYC, TAHTEHC, KOTaHreHC 1 obpaTHble K
HUM), WM3y4YeHWe HOBbIX BUAOB YMCNOBbIX BbIPaXeHWU U (OpPMYS; COBepLUEeHCTBOBaHMe
MPaKTUYECKNX HABbIKOB M BbIYUCANTENbHON KYNbTypbl, pacluMpeHne 1 COBEPLLUEHCTBOBaHME
anrebpanyeckoro annapara, ChOPMUPOBAHHOIO B OCHOBHOW LUKOME, U €ro MpuMeHeHue K
peleHnto MaTeMaTUYeCcKnX U NPUKNagHbIX 3agay;

e TeopeTUKO-PYHKLUMOHANbHAA NIMHUS, BKAKOYaloWas cucTemaTu3aumnio u
pacluMpeHne cBefleHWA 0 (YHKUMSAX, COBepLlIeHCTBOBaHMWE TrpapUYecKnx YMEHWA;
3HAaKOMCTBO C OCHOBHbIMW MWAEAMW W MeTOAaMW MaTeMaTM4Yeckoro aHanmsa B 0O6bEME,
MO3BONAIOLWEM  MCCNefoBaTb  3/IeMEHTapHble  (YHKUMM U pellaTtb  npocTeliwne
reoMeTpuyeckune, nU3nYecKne n apyrue NpuknagHble 3agauu;



e JINHUS YPaBHEHUIA W HEPaBEHCTB, OCHOBAaHHAs Ha MOCTPOEHUN W
MCCNefloBaHMM  MaTeMaTUUYECKMX Mojeneid, nepecekawollascs € anre6panyeckoin u
TEOPeTUKO-DYHKLUMOHANbHON NUHUAMK W BKIKOYalOLLas Pa3BUTUE U COBEPLLEHCTBOBaHUE
TEXHVUKMN anrebpanyecknx npeobpasoBaHuii Ans peleHns ypaBHEHU, HEPABEHCTB U CUCTEM;
(hopmMmpoBaHMe CNOCOGHOCTM CTPOUTL U UCCNef0BaTb NPOCTeilie MaTeMaTUYECKMe MOAeNu
Mpwv peleHnn NpUKNaaHbIX 3a4ay, 3aa4 U3 CMeXHbIX U CneunanbHbiX AUCLUNINH;

reomeTpuyeckass J/IMHUSA, BKAOYalOWAsS HarasgHble NpeAcTaBNeHMs o
MNPOCTPAHCTBEHHbIX (Urypax W W3yYeHWe WuX CBOWCTB, (POPMUPOBAHME W pPas3BUTUE
MPOCTPAHCTBEHHOTO BOOOPAXeHMUs, pa3BUTME CNOCOGOB TeOMETPUYECKUX W3MEPEHWA,
KOOPAWHATHOTO W BEKTOPHOIO0 METOAOB AN PelleHnsi MaTeMaTUYeCKMX M MPUKNagHbIX
3afay;

e CTOXaCTn4deckaa NMHWA, OCHOBaHHad Ha pasBUTUN KOM6I/IHaTOprIX yMEHMVI,
ﬂpEﬂ,CTaBHEHMVI O BEPOATHOCTHO-CTATUCTUYECKNX 3aKOHOMEPHOCTAX OKPYXaloLWero mupa.

MecTo y4ebHON ANCUMNANHBLI B y4e6HOM MaaHe

Y4yebHasa gucumnnnHa «MatemaTnka» » OTHOCUTCS K 06Weo6pa3oBaTe/lbHOMY
LUMKNY U CNY>XWUT 6230/ ANS JaNbHelLero n3yyeHns AUCLUNANH NO CneunanbHOCTK
N3yyaeTca B | u Il cemecTpax.

Pe3ynbTaTbl 0CBOEHUS y4e6bHOM ANCLUNINHBI

OCBOeHME COAepXaHUs yuyebHOW AWCUMNAUHBLI «MaTemaTuka» 06ecneymBaeT [JOCTUXKEHUE
CTYA€HTaMU CcreayoWmx pe3ynbTaToB:

. JIMHHOCT HbIX:

chopMUPOBAHHOCTb MpPeACTaBNEHNI 0 MaTemMaThKe KakK YHUBepCalbHOM f3blKe HayKu, CpefcTBe
MOAEeNMpPOBaHNSA SBNEHWIA 1 MPOLECCOB, UAEAX U MeToax MaTeMaTUKMK;

NOHUMaHME 3HAYMMOCTU MaTeEMaTUKKN ANsi HayYHO-TEXHMUYECKOro nporpecca, chOpMMpPOBAHHOCTb
OTHOLUEHNS K MaTeMaTMKe KaK K 4acTu 006LLe4YenoBeYECKOW KynbTypbl 4Yepe3 3HAKOMCTBO C
NCTOpUEN pasBUTUSA MaTeMaTKKW, 3BOIOLMENR MaTEMATUYECKUX UAEN;

pasBUTME /IOFMYECKOrO MbILWNEHWS, MPOCTPAHCTBEHHOr0 BOOGPAXeHWUs,, anropMTMUYECKO

KYNbTYPbl, KOUTUYHOCTY MbILLNEHUS Ha YPOBHE, HEO6X0AUMOM ANns GyayLiei NpodeccMoHanbHol
AeATeNbHOCTU, AN MPOAO/HKEHUS 06pa30BaHNs 1 CaMo06pa30BaHus;

oBnageHne MmateMmatnyeCKMMmM 3HaHUAMU N YMEHUAMMN, HeO6XO,£I|I/IMbIMI/I B I'IOBCG,CI,HEBHOVI XN3HN,
Ona O0CBOEHUA CMEXHbIX €CTeCTBEHHOHaY4YHbIX AUCUUNANH W AUcunnianH I'IpO(beCCI/IOHafIbHOFO

UUKna, Ans nonyvyeHms obpasoBaHMs B 061acTsAX, He TpebyrWmMX yrny6neHHON MaTeMaTUUYECKON
NnoAroTOBKY;

FOTOBHOCTb M CMOCO6HOCTL K 06pa3oBaHWio, B TOM YKC/IE CaMO06pa3oBaHMIo, Ha MPOTSXKEHUM
BCE XXM3HW, CO3HATeNbHOE OTHOLWIEHME K HerpepbiBHOMY 06pa30oBaHMI0 KakK YCNOBMIO YCMELLHOM
NPOogeccHoHanbHO 1 06LLECTBEHHO AeATeNbHOCTY;

FrOTOBHOCTb U CMNOCOGHOCTb K CAMOCTOSATEIbHOM TBOPYECKOW U OTBETCTBEHHOW AeATENIbHOCTY;



KONNEKTUBHOWN paboTe, COTPYAHWYECTBY CO CBEPCTHMKAMM B 06pa-
3eBaTeflbHON, OOLWECTBEHHO MOME3HOM, Y4ebHO-UccneaoBaTeNnbCKOM, NPOEKTHOW U APYrux
BUAAX [eATeNbHOCTY;

OTHOLLIEHNE K MPOECCUMOHANbHON AeATENbHOCTU KaK BO3MOXHOCTM YYacTusi B PELLIEHNN TUYHbIX
06LLECTBEHHbIX, FOCYAaPCTBEHHbIX, 06LLEHALIMOHANbHbIX MPOGIEM;

MeTanpegmMmeT HblX:

YMEHVE CaMOCTOATENIbHO OMNpeAensTh LENn AesTeNbHOCTM W COCTaBNSATh MMaHbl AesaTeNbHOCTM-
CaMOCTOSTENIbHO  OCYLLECTBAATb,  KOHTPOAMPOBATb M KOPPEKTUPOBATb  AESATENIbHOCTM
CNO/Mb30BaTh BCE BO3MOXHble PECYPCbl AN AOCTUXEHMS MOCTAB/EHHbIX LEeNeil u peannsaunii
MNaHOB AeATENbHOCTU; Bbl6UPaTh YCMELlHbIe CTPATErMI B Pa3NUYHbIX CUTYaLUSX;

yMeHVe NPOAYKTMBHO 06LWaTbCAa M B3aMMOAENCTBOBaTb B MPOLLECCE COBMECTHOW AeATe/IbHOCTM
YUYMTbIBaTb MO3ULNM APYTUX YUACTHUKOB AeATENbHOCTU, 3 (DEKTUBHO pa3pellaTb KOHQPINKTHI;

BNnageHne HaBblKaMW no3HaBaTe/IbHOM, y‘-le6HO-l/ICCJ'Ie,EI|OBaTeI'IbCKOI7I " I'IpOGKTHOVI OeATEeNbHOCTH
HaBblKaMW pPa3peLleHnA npo6ne|v|; CMOCO6GHOCTb U TOTOBHOCTH K CaMOCTOATE/NIbHOMY NMOWCKIA
METOoA0B peweHna NpakTn4eCcKnx 3agady, npUMEHEHNIO pa3/INYHbIX METOA0B NMO3HAHUA,

FOTOBHOCTb M CMOCOGHOCTb K CAaMOCTOSATE/IbHON MH(OPMALMOHHO-M03HABATEIbHOW AeATeNbHOCTU
BK/OYAas YMEHWe OpPMEHTUPOBATbCA B Pas3fIMUHbIX WUCTOYHMKAX WHHOPMALMU, KPUTUYECKU
OLeHMBaTb U UHTEPMNPETUPOBATb MH(OPMALMIO, NONYUYAEMYIO 13 PA3NINYHBIX UCTOUYHUKOB;

B/NaieHne A3bIKOBbIMW CpeacTBaMn: ymeHne ACcHOo, 10rM4Ho U TOYHO M3niaratb CBOK TOYKY 3peHUA
MCNnonb3oBaTb afileKBaTHbIE A3bIKOBbIE CPEACTBa,

B/1lafileHne HaBbIKaMM no3HaBaTe/bHOW peq)neKcmm KaK OCO3HaHMWA COoBepLUaeMbIX AEMCTBMVI "
MbIC/INTENbHBLIX MPOLLECCOB, UX PE3YNbLTATOB U OCHOBaHWM, rpaHnl CBOEro 3HaHuWA MU HE3HaHUA
HOBbIX MO3HaBATE/IbHbLIX 3aAa4y U CPEeACTB ANA UX AOCTUXEHNA,;

LeneycTtpeMmneHHoCTb B MOWUCKax WU MNPUHATUN peUJeHMIZ, C006pa3I/ITEI'IbHOCTb n WHTYNnunA

pa3BUTOCTb MPOCTPaHCTBEHHLIX I'IpG,U,CT&BI'IGHVIVI; CNoco6HOCTb BOCMNPUHNMaTb KpacoTy U
rapMoHNIO MUpa,

* NpeaMEeT HbIX:

ChOPMMPOBAHHOCTb MpPeACTaBfeHWIA O MaTeMaTUKe KaK 4acTu MUPOBOM Ky/nbTypbl W MecTe
MaTemMaTMKn B COBPEMEHHOW UMBMAM3ALMM, CMOCOGAaxX OMMUCaHWA SIBAEHWI peasibHOrO0 MUpa Ha
MaTemMaTM4ecKoM A3bIKe;

C(*)OpMI/IpOBaHHOCTb I'IpG,CI,CTaBI'IeHI/IVI 0 MaTeMaTNYeCKnx NOHATUNAX KakK BaXKHEMLWMX
MaTeMaTu4eCKnxX mMopaensdax, no3BosialoWnx OMncbiBatb U N3y4YaTb pa3Hble MPOLECCHI N ABMEHUA;

NMOHNUMaHW€e BO3IMOXXHOCTN aKCMOMaTUYECKOIo NOCTPOEHNA MaTeEMaTUYECKUNX TGOpVII7I;

BNafieHMe MeToJamMWn [0Ka3aTeNbCTB W aNropuTMOB PELUEHUs, YMEHWE WX NpuMme-
HSATb, NPOBOAMTbL A0OKa3aTe/bHbIE PACCYX/AEHUS B X0/ie PelleHns 3aaay;



BMafieHNe  CTaHAapTHbIMW  MpPUEMaMV  pelleHWs  pauuMoHanbHbIX U UPPaLUOHaSbHBbIX,
nokasaTe/lbHbIX, CTEMeHHbIX, TPWUFOHOMETPUYECKMX YPAaBHEHUIA W HEPAaBEHCTB, WX CUCTEM;
CMNONb30BaHNE TOTOBLIX KOMMbLIOTEPHbIX MPOrpaMm, B TOM 4ucie A5 Moucka NyTW PeLleHus u
WNNIOCTPALUN PELLEHUS YPABHEHWI U HEPABEHCTB;

ChOPMUPOBAHHOCTb MpeAcTaBfeHU A 06 OCHOBHbIX MOHATMAX MaTeMaTW4YecKoro aHanmsa U Mux
CBOICTBAaX, BNafieHNe YMeHMeM XapaKTepu3oBaTb MOBefeHMe (YHKUWIA, WUCMNONb30BaHMe
MONYyYeHHbIX 3HAHWUI ANS ONUCAHWA 1 aHann3a peasibHbIX 3aBUCUMOCTEN;

BNafleHNe OCHOBHbIMU MOHSATUAMM O NAIOCKUX U MPOCTPAHCTBEHHbIX FEOMETPUYECKMX hurypax, nx
OCHOBHbIX CBOICTBax; CHOPMMPOBAHHOCTb YMEHWUS pacno3HaBaTb reomMeTpuuyeckme QUrypbl Ha
yepTeXxax, MOAeNsix W B peasbHOM MUpe; MPUMEHEHME W3YUYEeHHbIX CBOMCTB FEOMETPUUYECKUX
Guryp v hopmyn Ans peLieHns reoMeTpuUeckux 3afad v 3afad ¢ NpakTMUYeCKUM COAEPXKaHUEM;

chopMUPOBAHHOCTbL MPEACTaBNEHU O MpoLeccax M SBNEHUAX, UMEKLWUX BEPOATHOCTHbI
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B peaslbHOM MUPE, OCHOBHbLIX MOHATUAX
3/1eMEHTapHOI TEOPMUMN BEPOSATHOCTEI; YMEHUIA HAXOAUTb W OLEHNBATh BEPOSTHOCTW HACTYM/EHMS

COObITUI B MPOCTEALINX MNPAKTUYECKUX CUTyaUMAX U OCHOBHbIE XapaKTEPUCTUKU CNy4valHbIX
BE/INYNH;

B/1afleHVe HaBblKamMyn UCMO/b30BaHMA FOTOBbIX KOMMbIOTEPHbLIX MPOrpamMm npu peLleHnn 3agau.
2-CTpyKTypa v cofepxxaHue yuyebHOW JUCLUNINHDI

2.1 O6beM yyebHOM AUCUUNANHBI U BUAbl y4e6HON paboThbl

Bug yyebHol paboThbl O6LeM YacoB
CymmapHas yyebHas Harpyska BO B3aMMOAENCTBUN C 234
npenogaBaTesiem

CamocToATeNbHaA paboTa He npe/ycMOTPEHO
O6bem obpazoBaTe/ibHOM NporpaMmmbl 259

B TOM 4ucne:

TeopeTuyeckoe oby4yeHue 234
nabopaTopHble paboThl He npe/ycMoTpeHo
NpakTUYecKne 3aHATUSA He npeaycMoTpeHo
KypcoBas paboTa (MpoekT) He npeaycmMoTpeHo
KOHTpONbHas paboTa He npe/1yCcMOoTpeHo
KOHCY/bTauum 12
MpomexyTouyHasa aTTecTaymnsa B (popMe sK3aMeHa 6



2j. TemaTu4yecKunii NAaH U cogepxaHue yuebHol gucunnanHbl «MaTemaTuK»

HanmeHoBaHune pasjenos Cogep>kaHue yuye6Horo matepuana, nabopaTtopHble paboTbl U1 YpoBEHb
n Tle'\" NpaKTUYeCcKMe 3aHATUS, CAMOCTOSITeNIbHAs paboTa 06y4aloLUXCs Obbem yacos 0CBORHUS
2 3
PASTRY L ANTEBPA 192 )
Copep>xaHune y4dyebHOro matepuana: [eincTBuTenbHble 4ucna.
Tema 1.1. Passutue MPUBANKEHHbIE BblUNCNEHNSA. PalMoHanbHble YPaBHEHUS W HepaBEHCTBA.
MOHATWA O HMCne. MeTog uHTepBanoB. AnreGpavyeckme npeo6pasoBaHWUs MaTeMaTUUeCKMX 12 2
BbIPaXXeHU.
Cogep>xaHne y4debHOro martepuana: KopHu wn cteneHn. KopHwU

HaTypanbHOW CTeneHW W3 4yucna M WX CBOWCTBA. VppaumoHanbHble
ypaBHeHUA. pueMbl UX peLleHuns.
CTeneHn ¢ paunoHanbHbIMK NoKa3aTeNsiMu 1 UX CBOKMCTBA. CTeneHu
C AeMCTBUTENbHLIMW NOKa3aTensiMu. [LeicTBUA Co CTeNneHsAMM 16 9
Norapum uymcna u ero ceokictBa. OCHOBHOE f0rapuiMmyeckoe
TOX[EeCTBO. [leCATUUYHbIE WU HaTypasibHble florapudmbl. MpaBuna JencTeuia

Tema 1.2. KopHu, ¢ norapudpmamu. [lepexof K HOBOMY OCHOBaHWIO. Jlorapugpmuueckue
CTEMEHN U florapumbi. ypaBHeHUA 1 HepaBeHCTBA. OCHOBHbIEe MPUEMbI UX PELLEHNSA
MpakTunyeckne 3aHATUA: PelleHne nppaLuoHanbHbIX YpaBHeHUA 2
NabopaTopHas paborta
He NpesyCMOTPEHO
KoHTponbHas paboTa
He NpegyCcMOTPEHO
CamocTosTeNbHas pabota
He npefycMOTpeH
KoHcynbTaums
He NpeayCMOTPEHO

Copgep>aHue y4yebHOro maTtepuana: ®dyHkumn.  Ob6nacTb
onpefenieHNs U MHOXeCTBO 3HavyeHMU. Cnocobbl 3afaHua  QYHKUUN.
pamk  ¢yHKUMM, NOCTPOeHMe  rpaMkKoB  (PYHKUWMIA,  3afaHHbIX
pasnyHbiMn crnocobamu. CBOMCTBA (PYHKLMU: MOHOTOHHOCTb, YETHOCTb,
HEYeTHOCTb, OrPaHNYEHHOCTb, MNePUOLUYHOCTL. [TPOMEXYTKM BO3pacTaHuUs
N ybblBaHMA, Hambofbllee W HauMmeHbluee 3HaveHus. CrTeneHHas,
nokasatesnbHas, JorapupmMuyeckas u TPUTOHOMETPUYECKUE (YHKLUUN.
[MokasaTefibHble YypaBHEHWA W HepaBeHCTBA. OCHOBHbIe MpuemMbl KX

Tema 1.3. ®yHKUUN, NX

CBOICTBA U rpadnKu.
16 2



Tema 1.4. OCHOBbI
TPUTOHOMETPUN.

peLleHms.
MpuMepbl  (PYHKLMOHANbHbLIX 3aBUCUMOCTE B peasibHbIX Mpoueccax u
ABNEHUAX.

Mpeo6pa3zoBaHue rpaMKoB: NapanfiefibHblii NEPEHOC, PaCTXKEHNE U
cXXaTue BLOMb OCe KOOpAWHaT.
MpakTunyeckne 3aHATUA [padiuecKnin MeToA peLleHns ypaBHEHWI 1
HepaBeHCTB: UCMONb30BaHMEe CBOMCTB M rpa)mkoB QPyHKLMIA. MoCTpoeHue
rpauKoB (yHKLUUNA.
NabopaTtopHas paboTa

KoHTponbHas paboTa
CamocTosTenibHasa paborta
KoHcynbTauunsa

CogepxxaHune yyebHoro matepuana: PagnaHHas mepa yrna. CuHyc,
KOCUMHYC, TaHreHC W KoTaHreHc 4ucna. OCHOBHble TPUTOHOMETPUYECKUE
ToXAecTBa. [1epnofMyYHOCTb TPUTOHOMETPUYECKUX (PYHKUUIA. DPOopmMy/ibl
npvsegeHns. ®opmy bl CNOXEHUA (CUHYC, KOCUHYC WU TAHTEHC CYMMbl U
pasHoCTVM [BYX Yrnos). dPopmynbl YABOEHHOro aprymeHta. ®dopmyssl
Npou3BeLeHNs U CYyMMbl TPUTOHOMETPUYECKUX (DYHKLMIA.

O6paTHble TPUrOHOMETpUYECKne (YHKUUN. TPUroHOMETPUYECKUE
ypaBHeHuA 7 HepaBeHCTBa. OcHoOBHbIe npuemsl pelleHns
TPUTOHOMETPUYECKUX YPABHEHUW W HEPaBeHCTB. TPUIOHOMETpUA B
NpPUKNagHbIX 3agavax.

MpakTwnyeckune 3aHATUA". TPUroHOMETpUYECKne PYyHKLUN.
Mpeobpa3oBaHUsA TPUTOHOMETPUYECKUX BbIpaXXeHUn. BbluncneHue
3HaYeHM TPUTOHOMETPUYECKNX (DYHKLMIA. PelleHune
TPUTOHOMETPUYECKNX YPABHEHUIA 1 HEPABEHCTB.

NabopaTtopHas paboTa

He NpeAyCMOTPEHO
He NpeAycCMOTPeHO
He NpeAycMOTPeHO

He NpeAycMOTPeHO

32

He NpeAycMOTPEHO



PA3JEN 2.

Tema 2.1. 3nemMeHThI
KOMOGMHaTOPUKN.

Tema 2.2. DN1EMEHTHI

TEOpuUMn BEPOSTHOCTEMN.

Tema 2.3. neMeHThI
MaTemMaTU4YeCcKomn

KoHTponbHas paboTa
CamocTosiTenbHan pabota
KoHcynbTaums

KOMBVHATOPUKA, CTATUCTUKA NN TEOPUA
BEPOATHOCTEW
Copep>xaHne ydebHoro matepmana:  OCHOBHble  MOHATUSA
KOMOMHaTOPMKK. 3afiays Ha NOACYET yucna pasMelleHunid, nepecTtaHoOBOK,
COYeTaHu.
[NMpaKTnyeckme 3aHATNA
Komb6uHaTopHble 3agaun. PelleHne 3aga4 Ha nepebop BapnaHTOB.

NabopaTopHasa paboTa
KoHTponbHasa paboTta
CamocTosiTenbHas paboTa
KoHcynbTaums

CogepxaHue ydyebHoro matepuana: CobblTve, BepPOATHOCTb
cobbITUS. Buabl co6bITUA. He3aBUCUMOCTb COObLITUIA. BepoATHOCTb
cobbITMA. CNOXEHNE N YMHOXXEHNE BEPOATHOCTEN.

[NMpaKTnyeckme 3aHATUA
NabopaTopHas paboTa

KoHTponbHas paboTa
CamocTosTenbHaa paboTa

KoHcynbTaums

maTepuana: MpeacTaBneHne

CopepxxaHue yyebHOro
rpagmkn). 3agaym maTeMaTU4ecKoMm

JaHHbIX(Tabnuubl, AuarpaMmmbl,

He npefycMOTPEHO
He NpefycMOTPEHO

He NpPesyCcMOTPEHO

26

2

He npefyCcMOTPEHO
He npefycMOTPEHO
He NpefyCMOTPEHO

He npefycMOTPEHO

He NpefyCMOTPEHO
He NpesyCMOTPEHO

He npefyCMOTPEHO
He npefycMOTPEHO

He NpefyCMOTPEHO

1,2

1,2

1,2
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CTaTUCTUKN.

PA3AEN 3.

Tema 3.1. lNpounssoaHas
QYHKLUN.

Tema 3.2. [TpunoxeHune
NMPOV3BOLHOMN.

cTaTUCTUKK. O606LLEHNE N cUCTeMATU3aLNA 3HAHWNIA.

MpakTun4yecKne 3aHATUSA
PelleHVe NpaKTUYECKMX 3aa4y C MPUMEHEHVEM BEPOSTHOCTHBbIX
MeTO/0B.
NabopaTtopHas paboTta

KoHTponbHas paboTa
CamocTosTeNbHasA paboTa

KoHcynbTauunsa

HAYATA MATEMATUYHECKOIO AHAJTN3A

Cogep)aHue yuye6HOro martepuana: Mpegen  dyHKUMMN.
MpousBogHas. [lOHATME O MPOM3BOAHON (YHKUMKU. HenpepbiBHOCTb
(YyHKUMK. T1poU3BOAHbIE CYMMbl, Pa3HOCTW, MNPOW3BEAEHMUS, YaCTHOrO.

Mpon3BOAHbIE OCHOBHbLIX 3/IEMEHTAPHbIX PYHKLUMWIA, TPUTOHOMETPUYECKUX
(YHKUMIA, audhdepeHLMpoBaHNE CNOXHbIX (YHKL WA

MpaKTn4yeckne 3aHATUSA

[MprMeHeHVe nNpasua 1 HopMysn AndgepeHLnpoBaHns ans
HaX0XXAeHMA NPON3BOAHBIX 3N1EMEHTAPHON (DYHKLMMK,
TPUTOHOMETPUYECKUX (DYHKLNNA,
NabopaTtopHas paboTa

KoHTponbHasa paboTa
CamocTosTenbHasa pa6oTa

KoHcynbTauusa

CogepxxaHue yyebHoro matepuana: FeomeTpuyeckuii cmbicn
NMPOU3BOAHOW. Y paBHEHME KacaTeNbHOM K rpamky yHKLUN

He NpeAyCMOTPEHO

He npefycMOTPEHO
He NpefyCcMOTPEHO

He NpefycMOTPeHO

68

12

HEe NPeayCMOTPEHO
He NpefyCcMOTPEHO
He NpeAycMOTPeHO

He NPeayCMOTPEHO
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Tema 3.3. iccnepoBaHue
PYHKLMN C NOMOLLbLO
NPON3BOLHON.

Tema 3.4. MNMepBoo6pa3Has
N nHTerpan.

MpakTunyeckne 3aHATUSA: PU3NYECKNIA CMbICT NPOVN3BOHOIA.

NabopatopHas paboTa
KoHTponbHas paboTta
CamocTosTenbHas paboTa
KoHcynbTaymna

CogepxaHue yyebHOro matepuana: 3KCTpPeMyMbl (YHKLMN.
BTopas npon3BoAHas, ee reoMeTPpUYECKNIA N (PU3NYECKUIA CMbIC.
MpuMeHeHWe NPOU3BOAHONM K UCCeA0BaHUI0 PYHKLUNIA 1 MOCTPOEHNIO
rpadukos. Mpumepbl NCNOIb30BAHUA NPON3BOHON AN HAXOXAEHUS
Haunyu4Llero pelweHnsa B NPUKNagHbIX 3afavyax. HaxoxaeHne cKopocTu Ans
npouecca, 3a4aHHoro Gopmynon n rpauKom.

MpakTuryecKkne 3aHATUA

Hanbonbliee N HavMeHbLee 3Ha4YeHUa PYHKLMM Ha OTpe3ke
NabopaTopHasa paboTa

KoHTposbHas pabota
CamocTtoaTenbHada paboTa
KoHcynbTauusa

Copep>xaHue ydyebHoro matepuana: MepsoobpasHas v UHTerpan.
OnpepfeneHHbIi NHTErpan. dopmyna  HbtoToHa—JlelibHMLA.
MpuMeHeHWEe OMpeaeneHHOro uHTerpana AN HaxoXAeHus naowaan
KPUBONWHENHOW Tpaneyuun. Mpumepbl NPUMEHEHNS UHTErpana B pU3nKe u
reomMeTpum.

NMpaKTn4yeckme 3aHATUA
MpumMeHeHne npasun U OpMyn WHTErpupoBaHna  ang
HaxoXXAeHnsa HeonpeAeneHHOro U onpefeneHHOro nHTerpanos. Mnowagb

2

He NpPeayCMOTPEHO
He npefycMOTPEHO
He NPeayCMOTPEHO

He npefycMOTPEHO

12

2

He npefyCMOTPEHO
He NpesyCMOTPEHO
He NpefyCMOTPEHO

He NpefycMOTPeHO

SENTTITTITTE

2,3



PA3JEN 4.

Tema 4.1. lMpamble
N NIOCKOCTU B
NMpOCTpPaHCTBE.

Tema 4.2. MHOTorpaHHuKu

M naowagn nx
NOBEPXHOCTEMN.

KPUBONIMHENHOW Tpanewunu

NabopatopHas paboTa
KoHTponbHasa paboTa

CamocTosATeNbHas paboTa

KoHcynbTaumsa
FTEEOMETPUA
CopepXaHue  y4yebHOro maTtepuana: MnaHumeTpus.
CrtepeomeTpus.  AKCuUOMbl  cTepeomeTpun. OCHOBHble  (urypbl B

npocTpaHcTBe. MapannenbHOCTb NPSIMOA M MAOCKOCTU. [apannenbHOCTb
nnockocTei. MepneHANKYNSAPHOCTL NPSMOIA 1 NAOCKOCTW. MepneHanKynsp
M HakNOHHasA. [BYrpaHHbIA yron. Yron Mexmgy npsamoli M NA0CKOCThHO.
Yron mexay nnockoctamu. MepneHanKynspHOCTb BYX NIOCKOCTENA.

MpaKTUYeCKNe 3aHA T US

MpyMeHeHne OPMYN NAAHUMETPUN ANS PELLEHUS PACUETHBIX
3afady. MapannenbHOCTb NPSIMONA M NIOCKOCTW, BYX MIOCKOCTENA.
B3avMHOe pacnofioXeHne aByX NpsiMbIX B MPOCTPaHCTBE.

NabopaTtopHasn paboTa
KoHTponbHas paboTa
CamocToATenbHas pabota

KoHcynbTaumus

MHororpaHHUKN. SNeMeHThbl
MHororpaHHble  Yrbl.

Cofep>xaHue y4yebHOro martepuana:
MHOrorpaHHuKa: BepLWUHbI, pebpa, rpaHw.
BbIinyK/ible MHOTOrpPaHHUKMN.

Mpu3sma. [MpaAvas »n HaknoHHad npu3ma. [lpaBunbHaa npu3ma.

He NpeAyCcMOTPeHO
He NpeaycMOTPeHO
He NpejyCcCMOTPEHO
He NpeaycMOTPEHO

112

18

He NpeAycMOTPeHO
He npefyCMOTPEHO
He NpeaycMOTPeHO

He npefycMOTPeHO

12

2,3

&Y
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Tema 4.3. Tena
BpalweHusa u
naowagn nx
NOBEPXHOCTEN.

Mapannenenuneq. Ky6. Cummetpun B Ky6e, B napannenenunege. rnowanb
OOKOBOM ¥ MONHON NOBEPXHOCTUN NPU3MBI.

Mupamnpa. lMpaBunbHas  nupamupa.  Anodema.  YceyeHHas
nupamuga. TeTpasgp. [nowadb 6G0OKOBOW W MOAHOW MOBEPXHOCTM
nupaMmnaol.

CeyeHns Npu3mMbl U NUPaMUbl.

MpaBW/ibHble MHOTOrpaHHUKKM (TeTpasgp, Kyb, okTasgp, A4o4eKasgp v
nKocasgp).

MpakTuyeckne 3aHATUA: PeweHne 3afad Ha HaxXoXXaeHune

reomeTpnyecKnx sesiM4YnH MHOrorpaHHMKOB.

NabopaTopHas paboTta
KoHTponbHasa paboTta
CamocTosiTeNlbHasA paboTa
KoHcynbTaums

Copep>xaHue yuyebHOro matepuana: Limnnuap w”  KoHyc.
OcHoBaHMe, BbICOTa, 6OKOBas MOBEPXHOCTb, O6Opasylowas, pasBepTka.
YceueHHbIn KoHyc. Lap u ciepa. CeuveHus Ten BpaweHus. lMnowanb
OGOKOBOI ¥ NOMHON NMOBEPXHOCTW Te/ BpawleHns .BnucaHHble U OnucaHHble
MHOTOrpaHHUKMN.

MpakTunyeckne 3aHATUA  PelleHne  3agay  Ha HaxoXaeHue
reoMeTpuyeckKnx Be/IMYNH TeN BpaLleHus.

NabopaTopHas paboTa
KoHTponbHas paboTa
CamocTosiTenpHasa paboTa

KoHcynbTaums

He NpeAyCMOTPEHO
He MpeayCcMOTPEHO
HEe MpesyCMOTPEHO

He NpPeAyCMOTPEHO

6

He NpefycMOTPEHO
He NpeAyCMOTPEHO
He npefyCMOTPEHO

He npeLyCMOTPEHO
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Tema 4.4. O6bEMbI
MHOTOTrPaHHUKOB U Ten
BpaLleHuns

Tema 4.5.
KoopanHatbel 1
BEKTOpbI.

KoHcynbTaymns

CopepxaHue y4dyebHoro matepmana: OObem U ero uUsMepeHwue.
®dopmynbl o6beMa Npu3mbl U UuAnHApa. PopmMynbl 06bema nupamuibl U
KOHyca. ®opmyna obbvema wapa. ogobuve Ten.OTHOWeEHWUA nnowasen
NOBEPXHOCTEN N 06bEMOB NOAOOHBIX Te.

MpakTunyeckne 3aHATUA BbluncneHne o06beMOB NPOCTPAHCTBEHHbIX Terl.
Mopobue Ten.
Na6opaTtopHas paboTa

KoHTposnbHas paboTa
CamocTtoaTenbHas paboTa
KoHcynbTaymns

Cofep>xaHue yyebHoro matepuana: [MpamoyronbHas (LekapToBa)
cucTeMa KoopauHat B npocTtpaHcTeBe. dopmyna pacCToAHUA MeXAy ABYMSA
ToOYKaMu. YpaBHeHUs cepbl. KoopanHaTbl cepeguHbl 0Tpeska

BekTtopbl. Moaynb BeKTopa. PaBeHCTBO BeKTOpoB. CnoxeHue
BEKTOPOB. YMHOXeHuWe BeKTopa Ha uucno. KomnnaHapHble BEKTOPLI.
PasnoxeHue BekTopa Mo HanpasneHnam. KoopauHaTbl BekTopa. [nnHa
BekTOpa. CKandpHoe npousBedeHWe BEKTOPOB. YTron Mexay ABYyMSA
BEKTOpaMMU.

MpakTunyeckne 3aHATUA

3afayn B KoopanHaTax. [lefcTBmA ¢ BeKTopamn. BeKTopHble 3ajaqu.

NabopaTopHas paboTta
KoHTponbHasa paboTa
CamocTosiTenbHas pabota

KoHcynbTauusa

6

He NpefyCMOTPEHO
He NpefycMOTPEHO
He MpeaycMOTPeHO

He npefycMOTPEHO

12

2

He NpeaycMOTPeHO
He NpefycMOTPeHO
He NMpeayCMOTPEHO

HEe NPeayCMOTPEHO

12

15



AN XxapakTepuUCTUKN YPOBHS OCBOEHMS Y4eBHOTo MaTepuana CNonb3yrTcs cnegytolme 0603HaYeHNS:

1. - 03HAaKOMUTE/NbHbIN (Y3HaBaHWE paHee N3yYeHHbIX 00bEeKTOB, CBOWCTB);
2. - PenpofyKTUBHbIN (BbINONHEHWE AeATENbHOCTU No 06pasyy, MHCTPYKLUMK UK NOL PYKOBOACTBOM)

3.-NPOAYKTMBHbIA (NNaHMPOBaHME U CAaMOCTOSATE/IbHOE BbIMOMHEHWE AEATENLHOCTU, peLLeHMe NPO6AEMHbIX 3ajauy

16



3. Ycnosus peanusauny nporpamMmMbl YUe6HOW AUCLUNNNHBbI

3.1 TpeboBaHuA K MWUHUMaNbHOMY MaTepuasibHO-TEXHUYECKOMY
obecrneyeHmnto

Ona peanu3aumm nporpamMMbl  y4eOHOW AUCUMNAWHBLI  NPeAYyCMOTPEHbI

KabnHeT «MaTemMaTUKn», OCHalLleHHbI 060pyAOBaHMEM:

e pabouyme mMecTa N0 KONMYECTBY 0OyyaloLWMUXCS;

e pabouyee mMecTO npenogaBaTens;

* HeobOXxogummas MeToAMYecKas M cpaBoYHas nuTepartypa.
TexHUYeckune cpefcrtea 06yUYeHuUA:

* KOMMbOTEPDI

* MY/NbTUMELUNHbLIA NPOEKTOP

* MYNbTUMELWUIHbIE Npe3eHTaynM No TeMaTuke AUCLUUNANHBI

3.2 NHpopmaymnoHHoe obecredeHne peanmsaumm nporpamMmmel

OcHoBHasa nuTepaTtypa
1.boromosnos, H.B. Matematunka [TekcT] : yye6HuK gnsa CIMO / H.B. boromonos, MN.U.

CamoineHko.- 5-e nsf., nepepab. n gon. - Mocksa : FOpaiT, 2016. - 396 c. -
(MpodeccnoHanbHoe obpasoBaHme) - ISBN 978-5-9916-5424-1.

2.boromonos, H.B. MNMpakTuyeckune 3agaHus no matematmke [TekcT] :yue6. nocobue ans
Cro / H.B. boromonos,- 11-e u3a., nepepab. un gon. - Mocksa : KOpaiT, 2016. - 495 c. -
(MpodeccnoHanbHoe obpasoBaHme) - ISBN 978-5-9916-6107-2.

JononHnTenbHaa nuTepaTtypa
1. bapaywkuH Bnagumup BaneHTuHoBUY MpokodbeB AnekcaHap AnekcaHLpoBUY
MatemaTuka. NeMeHTbl BbICLLEA MaTeMaTUKn: y4ebHuK: B 2 1. T. 1/ B.B. bapayLUKuH,
A.A. Tpokotpbes. — M.: KYPC, HULU NH®PA-M, 2017. — 304 c. — (CpepgHee
npogeccmoHanbHoe obpasoBaHue). - PeXxum goctyna:
http://znanium.eom/catalog/product/615108
2. CanpoHoB VBaH Bacunbesny 3tokuH M. H. BeHeBuTtnHa C. C. Y ToukMHa EneHa
OnerosHa
MaTtemaTuka. 3n1eMeHTbl ANCKPETHOW MaTemMaTUKK: Y4yebHoe nocobue / CanpoHos L.B.,
3tokuH M.H., BeHeButuHa C.C. - BopoHex:BI'/1ITY um. I'.®. Mopo3osa, 2013. - 118 c.I'
ISBN 978-5-7994-0526-7 - Pexxum goctyna: http://znanium.com/catalog/product/858342

MHpopmaLnoHHbIe pecypchbl
1- http://mathem.hl/ru/
2. http://math.child.ru/
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4. KOHTPO/b U OLEHKA pe3ybTaToB 0CBOEHUS YyUeGHOM ANCLUNIHBI

KOHTPONMb U OLEHKa pe3ynbTaToB  OCBOEHUS

yyebHOW  gMCUUNAWHBI

0OYyLLeCTMAETCA NpenojaBaTeneM B NPOLIECCE NPOBEPKM [OMALUHEro 3ajaHus, peweH™
3afjay, BbINONHEHNS UHAUBUAYANbHBIX 3aaHWii, NPOEKTOB, NPE3eHTALMWIA.

Pe3ynbTaTbl  06OyuYyeHWS  pacKpbIBalOTCA  yepes

YCBOEHHbIE

3HaHWnA 7

NPUOGPETEHHbIE YMEHUS, HanpaB/IeHHbIE HA OCBOEHME 06LLMX KOMMNETEHLNIA

JIMYHOCT HbIX:

C(hOPMMPOBAHHOCTb  MpeACTaBfeHNn 0 MaTemMaTuKe Kak
YHUBEPCANIbHOM S3blKe HayKW, CPeACTBE MOAENMPOBaHUS
AB/IEHNI W NPOLLECCOB, NAEAX U METOAAaxX MaTeMaTuKu;

MOHMMaHMWE  3HAYMMOCTM  MaTemMaTUKM AN Hay4HO-
TEXHMYECKOro nporpecca, C)OPMUPOBAHHOCTb OTHOLLUEHUS K
mMaTeMaTMKe Kak K 4acTu 00LLeYve/loBEHECKOWN Ky/IbTypbl Yepes
3HaKOMCTBO C WUCTOpPMEN pas3sBUTUA MaTeMaTuKu, 3BOMHOLMEN
mMaTemMaTU4eCKNX naen;

Pa3BUTME JIOTMYECKOrO  MbILWIAEHUS, MPOCTPAHCTBEHHOIO
BOOGPAXXEHMUS, aNropUTMUYECKO KyNbTypbl, KPUTUYHOCTK
MbILU/IEHNS Ha YpOBHE, HeobxoaumoM ans Gyayuieit
NPoheccMoHanbHON  AesTenbHOCTU,  AN8  MPOAOC/KEHUS
06pa3oBaHMs U camMo06pa3oBaHNS;

OBNafieHNe MaTeMaTUYeCKMMM 3HAHMAMU U YMEHUSAMU,

Heo6XOANMbIMWA B MOBCEAHEBHON XW3HW, AN OCBOEHUSA
CMEXHbIX €CTEeCTBEHHOHAYUYHbIX AUCLUUNANH W AUCUUNANH
NPOgeccMoHanbHOro UMKna, AN noayyvyeHuss obpa3oBaHus B
obnactax, He Tpebywwmx yray6neHHON MaTeMaTU4ecKon
NoaroTOBKY;

rOTOBHOCTb W CMNOCOBGHOCTbL K 06pa3oBaHWiO, B TOM 4ucCne
camo06pa3oBaHuio, Ha  NPOTSXKEHUN BCEA  KU3HU;
CO3HaTe/lbHOE OTHOLIEHME K HEeMpepbiBHOMY 06pa3oBaHuio
KaK YCNOBUIO yCNeLIHoW npoteccnoHanbHoM "
00LLLECTBEHHOI AEATENBHOCTH;

FrOTOBHOCTb U CMNOCOGHOCTb K CaMOCTOSATE/IbHOW TBOPYECKOM U
OTBETCTBEHHOW [eATeNbHOCTH;

FOTOBHOCTb K KO/IEKTUBHOIM paboTe, COTPYAHUYECTBY CO
CBEPCTHMKaMM B 06pa3oBaTe/lbHON, 06LECTBEHHO MONE3HOMN,
y4yebHO-1ccneoBaTeNbCKON, MNPOEKTHON W Apyrux Buaax

dopMbl N METOAbI
KOHTPOMIA W OLEHKN
pe3ynbTaToB
00y4veHus

BbINOJIHEHNE
NMpaKTUYeCKMX
(KOHTPONBHbIX,
CaMOCTOATE/NbHbIX)
pabor;

NnoAroToBKa
pethepartos, AOKNAA0B;

nccnegoBaTenbcKas
yyebHada paboTa;

peLleHue
BapnaTUBHbIX 3afjay U
yNpa>KHEeHU.
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ANesTeNbHOCTY;

OTHOLLEHNE K MPOeCcCMOHaNbHON  AeATeNbHOCTM  Kak
BO3MOXHOCTU YUYacTUSl B PELLUEHWUMN NINYHBIX, O6LLECTBEHHbIX,
rocyAapCTBeHHbIX, 00LIEeHALNOHANbHbLIX NPOGIEM;

. MeTanpeamMmeTHbIX:

YMEHNE CaMOCTOATE/IbHO ONpeaenAaTb uenn AeATeNIbHOCTU U
COCTaBMATb nnaHbl OEeATENbHOCTU, CaMOCTOATENIbHO
OCYLLECTBNATD, KOHTPO/INPOBATb 7 KOPPEKTNPOBATb
DEATENbHOCTb; MCMNO/Ib30BaTb BCE BO3MOXXHblE PECYpPCbl ANA
OOCTMXKEeHNA NOCTaB/IEHHbIX Ll,G}'IEVI n peannsaymnn njaHoB
OeATe/IbHOCTH, Bbl6|/|paTb YCNewHbIe CTPpaTeErmn B passiMyHbIX
cnUTyayunax;

yMeHVWe MNpOoAYKTUBHO o6warbcs M B3aMMOAeincTBOBaTb B
npouecce COBMECTHOW [AeATeNbHOCTM, Y4YMTbIBaTb MO3ULUK
APYTMX YYaCTHUKOB AeATeNIbHOCTU, 3(h(PEeKTUBHO paspeLlartb
KOH(NNKTbI;

BnajeHue HaBblKamu no3HaBaTe/bHOM, yyebHo-
nccnefoBaTeNnbCKOM U MPOEKTHOW [eATeNbHOCTM, HaBblKamu
paspeweHnss npobnem; CcNOCOGHOCTb W FOTOBHOCTb K
CaMOCTOSITE/IbHOMY MOUCKY MeTOLO0B pelleHns NpakTUYeCKmnx
3afay, MPMMEHEHNI0 pa3INYHbIX METOLOB MO3HAHMS;

FOTOBHOCTb M CMOCOOGHOCTb K CaMOCTOSTE/IbHOM
MHKOPMALMOHHO-NO3HABATEIbHOW  eATENbHOCTU, BK/KOYAs
YMEHMEe  OpPWEHTUPOBATLCA B Pas/IMUHbIX  MCTOYHMKAX
MHGOPMaLMKN, KPUTUYECKM OLEHMBATb UM WHTEPNPeTUpOoBaTb
MHOPMaLMI0, NONYYaeMyH W3 Pa3NNYHbIX NUCTOYHWNKOB;

BNafieHNe SI3bIKOBbIMU CPeACTBaMU; YMEHME SICHO, NOTUYHO U
TOYHO M3naraTb CBOK TOYKY 3peHWs, WCMonb30BaTb
afleKBaTHble S3bIKOBbIE CPeACTBa;

BNafleHNne HaBblkaMW MO3HaBaTE/IbHON  pediiekcun  Kak
OCO3HAHMS  COBEpLUAEMbIX [AENCTBMA W MbICIUTENbHbIX
MpOLLECCOB, MX Pe3ynbTaTOB W OCHOBaHWiA, rpaHuUL, CBOEro
3HAHWS N He3HaHWUS, HOBbIX MO3HaBATE/bHbIX 3af4ay ¥ CPeacTB
ANS UX LOCTUKEHNS;

LleNIeyCTPEMIEHHOCTb B MOWCKAX W MNPUHATAM peLleHW,
C006pa3nTENIbHOCTb " VHTYULMS, Pa3BMTOCTb
MPOCTPAHCTBEHHbIX  MPeACTaBNEHWUiA;  CMOCOGHOCTb  BOC-
MPUHUMATb KPacoTy U rapMOHUIO MUPA;

* NPeAMETHbIX:

cthOPMUPOBAHHOCTbL NPEACTAB/EHNI 0 MaTeMaTMKe KaK 4acTu
MUPOBOI KYyNbTypbl M MeCcTe MaTeMaTWKW B COBPEMEHHOI

BbIMO/HEHNE
NPaKTUYECKMX
(KOHTPO/IbHbIX,
CaMOCTOATENbHbIX)
pabor;

NnoAroToBKa
peepaTtos, AOKNAA0B;

nccnepoBaTenbCcKas
yyebHas paboTa,

peLleHune
BapMaTMBHbIX 3afay U
yNpaKHEHWUN.
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unsnnmnsauun, crnocobax onucaHus ABNEHUN peanbHOro Mmunpa
Ha MaTeéMaTN4eCKOM A3bIKE,

ChOPMUPOBAHHOCTbL  MPEACTaBNEHUA O MaTemaTU4ecKmx
MOHATUSAX KaK BaKHEMLIMX MaTemMaTMUecKUux MOAensx,
MO3BONAIWINX OMUCLIBAaTb M M3yuyaTb pPasHble MPOLECChl U
SIBMIEHUS;  TMOHMMAaHWe BO3MOXHOCTM  aKCUOMATUYECKOro
MOCTPOEHUS MaTEMATUYECKUX TEOPUIA;

BNlafieHNe MeTolaMN [0Ka3aTeNbCTB U aifOPUTMOB peLleHus,
YMEHUEe  UX  MPUMEHATb, NPOBOAUTbL  [l0Ka3aTe/lbHble
PacCy>XeHns B X0/e pPeLleHns 3aau;

BNafieHNe CTaHAAPTHbLIMW MPUEMaMU PELLEHNS paLMOHaNbHbIX
" MppaLuoHanbHbIX, nokasaTe/NbHbIX, CTENeHHbIX,
TPUTOHOMETPUYECKUX YPaBHEHWUI U HEPABEHCTB, WX CUCTEM;
MCNONb30BaHWE TOTOBbIX KOMMbIOTEPHLIX NpPOrpamMm, B TOM
yucne AN Noucka MyTW PelleHns U UNAKCTPaLMn pelleHuns
YpaBHEHWI N HEPABEHCTB;

ChOpMMPOBAHHOCTb NpeACcTaB/ieHNn 06 OCHOBHbIX MOHATUAX
mMaTeMaTM4yecKoro aHanM3a W WX CBOWCTBAaxX, BNajeHue
YMEHMNEM XapakTepusoBatb noBefeHmne (yHKUMNA,
MCNONb30BaHME MONYYEHHbIX 3HaHWI ANA  OnucaHua U
aHasm3a peasnbHblX 3aBUCMMOCTEN;

BNafleHne  OCHOBHbIMW  MOHATUAMM O  NJNOCKUX WU
MPOCTPAHCTBEHHbLIX TEOMETPUYECKUX (Urypax, UX OCHOBHbIX
CBOWCTBax; CHOPMUPOBAHHOCTb  YMEHUA  pacrno3HaBaTb
reoMeTpuyeckne uUrypbl Ha 4epTexax, MOAensax wu B
peanbHOM  MWpe;  MPUMEHEHME  UM3YYeHHbIX  CBOWCTB
reOMeTpuYeckux  quryp 1 Qopmyn A1 peLleHus
reoMeTpMyeckux 3agay M 3afa4y C  MPaKTUYECKUM
COfep>KaHueMm;

ChopMMPOBAHHOCTb NPeACTaBNEHNIA O NpoLeccax N ABNEHMUAX,
MMEKLWMX  BEPOATHOCTHBLIA  XapakTep,  CTaTUCTMUYECKUX
3aKOHOMEPHOCTAX B peasbHOM MUpe, OCHOBHbIX MOHATUSX
3NIEMEHTapHO TeOopUN BEPOSTHOCTEW; YMEHWI HaxoguTb WU
OLueHMBaTb  BEPOATHOCTM  HACTYMJeHMs  CcobbITMIA B
NPOCTEMWMX  NPaKTUYECKMX  CUTyauumsx U  OCHOBHbIe
XapaKTepuCTUKIN CRyYaliHbIX BENYMH;

BnafieHune HaBblKaMu MCNONb30BaHNA rOTOBbIX
KOMMNbHOTEPHbIX MPOrpaMM Npu peLLleHnm 3aau.

BbINOJIHEHUNE
NPaKTUYeCKNX
(KOHTPO/IbHbIX,
CaMOCTOATENbHbIX)
pabor;

NoAroToBKa
pehepaToB, LOK/aLO0B;

nccnegoBaTenbcKas
yuyebHas paboTa;

peLleHue
BapnaTUBHbIX 3afay u
ynpa>KHEeHUM.
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No

n/n

10

12

13

14

15

16

rlﬂaHVIDOBaHI/Ie y‘-I66HbIX 3aHATUIA C NCNONb30BAHNEM aKTUBHbIX U

MpunoxeHwne 1

NHTEPAKTUBHbIX OPM 1 METO0B 06YyUeHUS

Tema y4yebHOro 3aHATUA

PasBuTne NOHATUA O YUCeE.

KopHwn, cTeneHu n
norapumel

®PyHKUMKU, UX CBOMCTBA M
rpacuku.

OCHOBbI TPUTOHOMETPUN.

AnemeHTbl KOMBUHATOPUKN

SNeMeHThI Teopun
BEPOATHOCTEN.

ANemMeHTbl  MaTeMaTu4ecKomn
CTaTUCTUKM.

MponsBogHasa GyHKUNUN.
NccnepoBaHue PYyHKUUM C
MOMOLLbIO NMPON3BOAHOMN.

WccnepoBaHne yHKLUK C
NOMOLL b NPON3BOAHOM.
MepBoo6Gpa3Has U nHTerpan.
MpAMble W MJOCKOCTU B
MPOCTPaHCTBE.

MHoOrorpaHHuK1 1 naowaam
X NOBEPXHOCTEN.

Tena BpalleHUs M naowann
MX MOBEPXHOCTEMN.

O6bEMbI MHOTOrpaHHMKOB U
Ten BpaLLeHms

KoopanHaTtbl 1 BEKTOPbI.

Kon-
BO
yacos
12
16
16

32

14
14

14

18

12

12

AKTWBHbIE U UHTEPAKTUBHbIE
(hopMbl 1 MeTOAbl 06YYEHUS

AHanM3 KOHKPETHbIX CUTYyauui.
Aunckyccus.

MpeseHTayma. nckyccus.

Mpe3eHTaums.

Keiic-meTo.

Pabota B rpynnax. [pe3eHTayms.
AHan3 KOHKPETHbIX CUTYaL WM.
CocTaB/fieHWe CXeM, UHCTPYKLUIA ©
npeseHTaymi.
CocTaBneHune n
npo61eMHbIX BONPOCOB.
Mo03roBoi WTypMm.
CocTaBneHue npeseHTaLUn
MpeseHTaums, paboTa B rpynnax.
AHann3 KOHKPETHbIX CUTyauui,
pewweHne npo6aeMHbIX BOMPOCOB,
Keinc-meTos. CocTaBneHue
pasfaTovyHOro mMarepuana.
MpeseHTayma, rpynnosas paboTa ¢
NNNKOCTPATUBHLIM MaTepranom
PeweHne Npo6ieMHbIX CUTYaLWit
Pa6oTa B rpynnax no peLeHunto

pewieHne

Npo61eMHbIX 3afia4y, COCTaBfieHue
npeseHTaLUN.
AHanu3 KOHKPETHbIX CUTyaluii,

pelleHne Npo6aeMHbIX BOMPOCOB
CocTtaBneHue pasfaTtoyHoro
maTtepuana

PaboTa B rpynnax Mo peLeHnto
npobfieMHbIX 3ajay, COCTaB/leHue
npeseHTayun

PaboTa B rpynnax Mo peLleHnto
Npo6/emMHbIX 3afad, COCTaBfieHUe
npeseHTayunn

dopmupy
eMble
anemMeH

Tbl O.K.

OK 02.
OK 03.
OK 04.
OK 05.
OK 06.
OK 07.
OK 009.
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OK y 2.0cyuwecTtBnaTb  MOUCK, aHanM3 W WHTepnpeTayuio  MHGpopmaLmm
Heo6X0AMMON AN11 BbINONHEHUA 3afa4 NPOeCcCMOHaNbHOW AeATeIbHOCTH.

OK.O3. TnaHupoBaTb W peann3oBbiBaTb COOCTBEHHOE NPOJecCchoHanbHOe |
NIMYHOCTHOE pa3BuTKe.

OK 04. PaboTaTb B KO/N/JEKTMBE U KOMaHAe, 3P(eKTUBHO B3anMOLeNnCcTBOBaTL C
KofieraMu, pyKoBOACTBOM, K/MEHTaMU.

OK 05. OcywwecTtsnaTb YCTHYHO UM MNUCbMEHHYH KOMMYHUKAUWIO  Ha
rocylapCTBeHHOM A3blKe Poccuinickoin defepaymm ¢ y4eTOM 0CO6EHHOCTEN CoLManbHOro
N KYyNbTYPHOr0 KOHTEKCTA.

OK 06. MNMpossnath rpaxaaHCKO-NaTpUOTUYECKYH MO3ULUMI0, AEeMOHCTPUPOBATH
0CO3HaHHOe NoBeAeHNE Ha OCHOBE 06LLLEYENOBEYECKUX LIEHHOCTEN.

OK 07.CopfeincTBoBaTb COXPaAHEHMIO OKPYXXatoLLein cpefbl, pecypcocoepexxeHmnto
3(h(PeKTUBHO AeNCTBOBAaTb B Ype3BblYaHbIX CUTyaLMUAX.

OK 09. Wcnonb3oBaTb MH(OPMaLNOHHbIE TEXHOMOTMN B MNPOQPECCUOHANBbHOWN
LeAaTeNlbHOCTH.

4.2 Bonpocbl 4nA NPOMeXYTOUYHOW aTTecTauum

Bonpocbl K 3K3aMeHy Mo MaTtemaTuKe Ha NepBoM Kypce
1. OelicTBUA ¢ NpuGAMKEHHbIMM Ynucnamu. Mpasuna nogcyerta Ludp.

2. KomnnekcHble yncna (onpefeneHus).

3. lercTBUA HaZ KOMMIEKCHBIMU YnuCNaMMm.

4. Yucnosasa (hyHKLMA 1 cnocobbl ee 3afaHus.

5. OnpegfeneHve rpafmka PyHKUUKN, npeobpasoBaHme rpagmKos.

6. UeTHble, HeYeTHble, MepuoanYecKme MYHKLNN.

7.MOHOTOHHOCTb, OrpaHW4YeHHOCTb, max, min, Hanbonblne, HavMeHbLUNe
3HaYeHns YHKUNN.

8. HenpepbIBHOCTb (OYHKLUMU. MeTof NHTepBasos.

AOnpefeneHne U CBOWCTBA CTEMEHW C [EeNCTBUTE/IbHbIM  MOKa3aTesieM.
1UlMoka3aTenbHaa PYHKLUNS, ee CBONCTBA U rpaduk.

11.0npepeneHna  norapudpma. lNpumepbl.  [ecATUYHbIE W HaATypasibHble
norapugmel.

12.CBoicTBa 10rapumos.

13.1orapumumyeckas yHKUNS v ee rpaduk.

14.0npefeneHnie TPUTOHOMETPUYECKMX (PYHKLMIA 060r0 yrha.

15.CBoicTBa TPUrOHOMETPUYECKUX PYHKUNIA (YETHOCTb, MEPUOANYHOCTD).

16. TpuroHoMeTpuyeCKMe TOXAeCTBa.

17.®opmMynbl NpUBEAEHUA.

18.3HayeHnsa TPUroHOMETPUYECKUX (PYHKLNIA HEKOTOPbIX YT/I0B.

19.06paTHble TPUTOHOMETPUYECKME PYHKLUN.

20.TpuroHomeTpuyeckme hopmynsi.

21 .PelueHune ypaBHeHMa Sin X = a.

22.PelleHne ypaBHeHUA cos X = a, tg X. = a.

23.CBoicTBa 1 rpauk yHKLUKM Y = sin X.

24.CBoiicTBa U rpauK QPyHKLMKN Y = COS X.

25.CBolicTBa 1 rpauk yHKUNN y = tgx.
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26.AKCUOMbI CTepeoMeTpuUn 1 CNeacTBUA U3 HUX.
27.MapannenbHOCTb NPSIMOM U NNOCKOCTMN.

28.B3anMHoe pacnosioXkeHne nNpsAmMbIX B MPOCTPAHCTBE. Y TON MeXAY NPAMbIMU.
29.0npegeneHne Npon3BOAHON (YHKLMK.

30Tabnmua Npon3BOAHbIX.

31.Mpasuna oudgepeHLpoBaHNS.

32.'eomeTpuyecKnii U PU3NYECKUIA CMbIC/T MPOU3BOLHONA.

33.ccnefoBaHne PYHKUMN HA MOHOTOHHOCTb C MOMOLLbIO MPON3BOLHOM.
34.CTaynoHapHble TOYKN. TOUYKM IKCTpEMYMA.

35.MocTpoeHmne rpathmkoB (YHKLUUN C NOMOLLbIO NPOU3BOAHOM
36.0npepgeneHune nepsoobpasHoin. HeonpedeneHHbIN nHTerparn.

37.Tabnuua NHTerpanos.

38.CBoilcTBa MHTErpasnos.

39.0npepeneHHbIN NHTerpan.

40.Mnowanb KPUBONNHEWHOW Tpaneymu.

41.MpocTeiwne gnhdepeHumanbHble ypaBHEHNS.

42.CnyyaiHblid onbIT, ciyvaiHoe cobbiTue. YactoTa CoObITUNA.

43 lNepecTaHOBKa.

44 Pa3melleHue.

45 CoyeTaHus.

46.0nepaymu Hag coObITUAMK, TEOPEMbI CMIOXKEHWUS U YMHOXEHWNS BEPOATHOCTEN.
47 OncKpeTHasa cnydvaiHas BeIMYnHa.

48.MMoHATNE 0 3aKOHE BONbLUIMX Yucen.

49.3afiaun MaTeEMATUYECKOM CTAaTUCTUKMN.

50 AKCUOMbI CTEPEOMETPUMN N CNELACTBUA U3 HUX.

51 MapannensHOCTb NPAMON U NAOCKOCTH.

52 B3aMMHOe pacnoioXeHue NpAMbIX B NPOCTPaHCTBE. Y TON MeXAay NpAMbIMU.
53 MapannenbHOCTb MIOCKOCTEN.

54 MapannenbHoe NpoekTMpoBaHue. MizobpakeHne huryp B CTEPEOMETPUN.
55 MepneHANKYNAPHOCTb NPAMOW 1 NIOCKOCTMN.

56 lMepneHAnKyNap, HaKNOHHasA, NPoeKLns.

57 Teopema 0 3-x nepneHAnKynapax.

58 [1ByrpaHHbIin yron. iamepeHne aByrpaHHbIX YroB.

59 MepneHANKYNSAPHOCTb MOCKOCTEN.

60.MHororpaHHuK. lNpaBunbHbIe MHOTOrPaHHUKN.

61. Mpwn3ma.

62.MNpaBuibHaa Npusma.

63.MpAMOYronbHbIN napannenenunes,.

64.MoHsATMEe 06bema. CBOINCTBA 06HLEMOB.

65. Mupamnpa.

66. LlnnuHap.

67. KoHyc.

68.Cthepa un wap.

69.B3anMHOe pacnonoXeHue nNjaoCKOCTM U LIapa.

70.BekTop. OCHOBHbIE ONpefeneHuns.

71.B3anMHOe pacrnonoXXeHne BEKTOPOB B MPOCTPaHCTBE.

72.CnoxXkeHune, BbluMTaHMe BEKTOPOB, 3afjaHHbIX HanpaBAeHHbLIMU OTPe3KaMU.
73.Y MHOXEHWNE BEKTOPA Ha YMCno.
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74.BeKTop B CUCTeMe KOOpPAMHaT.
75. leCTBMA HAfJ BEKTOPaMU, 3aJlaHHbIMU KOOPAMHATaMMU.
76.CKanapHoe npon3BeAeHne BEKTOPOB.

77.Teopema MNMudaropa.

78.®@opMynbl NaoWwann TpeyronbHUKa.

79.®o0pMynbl Naowaamn nnocKux guryp.

80.PasBepka unnuHapa. rnowasb NOBEPXHOCTU LUAUHAPA.
81.Pa3Bepka 1 nnowanb NOBEPXHOCTN KOHYCA.

82. Mnowagb NOMHOM NOBEPXHOCTN N 06bEM HAK/TIOHHOIA.
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