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1. IACITIOPT PABOYEM ITPOI'PAMMBI YUYEBHOW JUCITATTAHBI
oY . 12. MATEMATHUKA

1.1. O6/1acTh NPpUMEHEeHHUs MPOrpaMMbI

Pabouass mporpamMma yueOHOW [AWUCHUIUIMHBI $IBSIETCS YacTbIO  OCHOBHOM
obpa3oBaTenibHON mporpamMmbl B cootBetctBUM ¢ PI'OC  cpesHero obOijero obpa3oBaHUs
(yrBepxkgenHoro I1prka3zom MuHucTepcTBa 06pa3oBaHus U HayKu Poccuiickoii @ezmepariuu ot 9
nekabpst 2016 T Ne 1565, 3apeructpupoBanHoro MunucrepctBoM toctuumu 20.12.2016 roga
No44828) u mnpenHa3HaueHa MAJisi TIOJydeHUs cpegHero oO6Iero obpa3oBaHUs CTy/eHTaMH,
oOyuaromuxcss Ha 6a3e ocHOBHOro obiero obpasoBanusi 1o npogeccuu 19.01.10 «Mactep
MPOM3BO/CTBA MOJIOYHOW TTPOAYKLIMM»

Pabouast mporpaMma yueOHOM JUCLUIIMHEI pa3paboraHa B cootBeTcTBUM ¢ D3-273 «O6
obpa3zoBannu B Poccuiickoit ®eseparun», pUka3oM MUHKCTEpCTBAa 00pa3oBaHusi ¥ Hayku P® ot
9 pekabpst 2016 roma Ne 1565  «OO0 ytBepkaenun @DI'OC cpeaHero (MojHOro) oOIIEro
obpa3oBaHMsi», MMCbMa MuHHCTEPCTBO 0Opa3oBaHMs U Hayku Poccuiickoit @expeparyu ot 17
mapta 2015 1. Ne 06-259 «O HaripaB/ieHMM [O0pabOTaHHBIX PEKOMEHJAIUi T0 OpraHW3alyud
MoJTyueHusi cpegHero oOimero oOpa3oBaHUs B TIpeiefiaX OCBOEHHsS 00pa3oBaTe/bHBIX ITPOrpaMm
cpefHero TpodecCHOHANbHOTO 00pa3oBaHKs Ha 0a3e OCHOBHOTO 00IIero oOpa30BaHUs C yUeTOM
TpeboBaHui ®efepasbHBIX TOCYAAPCTBEHHBIX CTAaHJAPTOB W TO/ydyaeMod TMpodeccud Wn
CMeLMaIbHOCTH  CpPeJHero MpodecCMOHaIbHOTO 00pa3oBaHMsi», C TIPUMEPHOM TMPOrpaMMOi
yueOHOW JUCIMIUIMHBI «MaTtemaTuka», peKomeHgoBaHHOU PI'AY «DPUPO», nportokon Ne3 or
21urons 2015roga.

1.2. IMenu yyeOHOM JUCHUILTMHBI:

o ¢opmupoBaHue mnpeAcTaB/JIeHUN O MaTeMaTWKe KaK YyHHUBepCalbHOM sI3bIKe HAyKH,
Cpe/iCTBE MO/Ie/IMPOBAaHUs SIBJIEHWM M TIPOL[ECCOB, 00 HesiX U MEeTOZAaX MaTeMaTHKW;
pa3BUTHE JIOTUYeCKOro MBILLITIEHUS], TIPOCTPaHCTBEHHOTO BOOOpakeHUs,
aJITOPUTMUYECKON KYJ/IbTYPhl, KDUTUUHOCTH MBIIIUIEHUS] Ha yYPOBHE, HEOOXOAMMOM isi
Oyaymieli mnpodeccuoHaNbHOW —/IeATeNIbHOCTH, [jis  TIPOJO/DKeHHs1 0o0pa3oBaHUsS U
camMo00pa3oBaHus;

o OBJI3/leHMe MaTeMaTHYeCKUMHM 3HAaHWUAMHM W YMEHHUSIMM, HeOoOXOAVUMbIMK B
TOBCE/IHEBHOM >KU3HM, [JisI W3YUeHUsS CMEKHBIX eCTeCTBeHHO-HayUHbIX AUCLIUILIMH Ha
0a30BOM ypOBHE W JUCIUIUIMH MTPOGeCCUOHATBHOTO LUKJIA, /IS TTO/TyueHus: 00pa30BaHust
B 00/1acTsIX, He TpeOyroIUX yriayO/eHHOM MaTeMaTHueCcKoi TTOATOTOBKY;

o BOCITUTAHUE CPEeJCTBAMM MaTeMaTWKU KYJbTYpPbl JMUHOCTH, TIOHUMaHUSI 3HAUUMOCTU
MaTeMaTUKU [Ji Hay4YHO-TEeXHWYeCKOro MpOrpecca, OTHOLLEHUSI K MaTeMaThKe KakK K
YyacTH 0O0I[euesloBeYeCKOM KY/JIbTYpbl uepe3 3HAaKOMCTBO C WCTOPHWeN pa3BUTHS
MaTeMaTHKH, SBO/IIOLIMEe MaTeMaTHUeCKUX UIei.

1.3. O0masa xapakTepuCTHKA Y4e0OHOH JUCIUIUTHHBI

B mporpamme yueOGHBIM MaTepHuasn npejcTaBieH B ¢opMe 4YepeAyrOLerocs
pa3BepThIBaHUSI OCHOBHBIX CO/I@PKaTeTbHbIX TUHUM:

-aneebpauveckas AUHUS, BKIIOUAOIIas CUCTeMaTU3alldi0 CBeIeHHH O Unc/iax; h3yueHue
HOBBIX M 000011[eHHe paHee W3yUeHHBIX Orepanuii (Bo3BeJieHWe B CTeTeHb, U3BJIeUeHUe KOPHS,
norapudMUpOBaHKe, CHHYC, KOCHHYC, TAHT€HC, KOTaHTeHC 1 00paTHbIe K HUM); U3yueHre HOBbIX
BU/IOB UHMC/IOBBIX BbIpa)KeHHWM W (DOPMYJ; COBEpIeHCTBOBaHME TMPAKTUUECKHUX HABBIKOB U
BBIUMC/IUTENTBHON KY/bTYPbI, pacliipeHre W COBepIIeHCTBOBaHHE ajareOpanueckoro arrapara,
chOpMHPOBAaHHOTO B OCHOBHOM IIIKOJIe, U €r0o TNpUMeHeHWe K pelleHUI0 MaTeMaTUUueCKUX U
MIPUK/IaHBIX 3a/ay;

-meopemuKo-(QyHKYUOHA/IbHAS AUHUS, BK/IIOYAOIllas CHCTeMaTU3allui0 U paciiupeHre
CBeJleHUl 0 (PYHKI[USIX, COBepIlIeHCTBOBaHWEe rpauuyecKix YMeHUM; 3HaKOMCTBO C OCHOBHBIMU
ufiesMd W MeTOJaMM MaTeMaTHUeCKOro aHaiu3a B 00beMe, TO3BOJISIIONIEM WCC/IeZ0BaTh



j/ieMeHTapHble (YHKIIMM U pellaTh IpOCTelllne reoMeTpuueckue, (usnueckue U [pyrue
TIpUKJIa/IHbIE 3a/Iaul;

-UHUSl ypaeHeHUll U HepageHcme, OCHOBaHHasi Ha TIOCTPOEHWHU W WCC/Ie[OBaHUM
MaTeMaTHUeCKuX Mojiesieid, TiepeceKarolasicsi ¢ airedpanyeckoil U TeopeTUKo-(yHKLMOHATbLHON
JUHUSMH W BK/IIOYAMOIAsi pa3BUTHE W COBEPIIEHCTBOBAaHWE TEXHUKU anrebpanyecKux
ripeobpa3oBaHuii /17151 pellieHus] ypaBHeHU, HepaBeHCTB U cUcTeM; (hopMUpOBaHUe CITIOCOOHOCTH
CTPOUTb U WCC/el0BaTh MPOCTeilliie MaTeMaThyecKrue MOJenu TMPU pellieHUM MPUK/IaJHbIX
3a/iay, 3a/la4 M3 CMEXKHBIX U CreliiaabHbIX AUCLUTIINH;

-2eomMempuuecKast JAUHUS, BKJIFOUAIOIIast HarJisiiHbIe Tipe/|CTaB/IeHHUs] )
MIPOCTPAHCTBEHHBIX (Urypax ¥ wu3ydeHHe UX CBOWCTB, (opMupoBaHMe U pa3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpakeHWsl, pa3BUTHe CIIOCOOOB TeOMeTpPUUYECKHX W3MepeHHH,
KOOP/IMHAaTHOTO U BEKTOPHOT'O METO/IOB /IJIs pellieH!s] MaTeMaTHyeCKUX U MPUK/IaJHbIX 3a7ay;

-cmoxacmuyeckasi AuHUSl, OCHOBaHHAas HA pa3BUTHMM KOMOWHATODHBIX YMeHHH,
Tipe/iCTaB/IeHri 0 BePOSITHOCTHO-CTaTUCTUUECKHUX 3aKOHOMEPHOCTSIX OKPY’Karolllero Mupa.

Pa3Butuie  cojepkaTe/lbHbIX  JIMHUM  COMPOBOXKAAETCS  COBepIIeHCTBOBAaHUEM
VHTe/UIeKTYaIbHbIX U peuyeBbIX YMeHUH IyTeM oborallleHus MaTeMaTHuecKoro si3blka, pa3BUTHsI
JIOTUYECKOT'O MBILLITIEHHUS.

MaremaTuka siBasieTcsi (yHZaMeHTa/nbHOW 0011eo0pa3oBaTe/ibHONM AUCLUIUIMHON CO
CJIOKUBIIMMCSL  YCTOWUMBLIM — COJlep)KaHWeM ¢ o0myMU  TpeOOBaHUSIMH K  TIOJITOTOBKE
oOyuaromuxcsi. Peanu3saiusi o01uX 1jesieli u3yueHusi MaTeMaTHKX TPaAULIMOHHO (pOpMHUDPYeTCs B
yeTbIpeX HarpaB/IeHUsIX — MeToguueckoe (oOiiee TipencTaBieHre 00 HAessX W MeTO/ax
MaTeMaTHKH), MHTeJUIeKTya/lbHOe pa3BUTHe, YTUIWTapHO-TIparMaTHuecKoe HarpaBjieHre
(oBnmageHre HEOOXOJUMBIMU KOHKDETHBIMUA 3HAaHWSAMHW W YMEHHSIMH) W BOCITUTaTe/bHOEe
BO3/leliCTBUeE.

[Mpodwnusaius 1eneildl MaTeMaTU4eCKOTO 0O0pa30BaHUs ~ OTpPa)kaeTcss Ha  BbIOOpe
TIPUOPUTETOB B OpraHu3aliuv yuyeOHOW JesTelbHOCTA oOyuarommxcs. [ns TeXHHYecKoro u
eCTeCTBeHHO-HayuHOoro npoduss BeIOOp 1jesieli CMeIaeTcss B TTparMaTHYecKOM HarpaBJIeHUH,
npeJlyCMaTpUBAlOIlleM yCWIeHWe U pacllupeHue TPUK/IaJHOTO XapaKTepa W3yueHust
MaTeMaTUKK; TPeuMyIeCTBeHHON OpUeHTal[uM Ha aJrOPUTMHUYECKUi CTU/Ib TO3HaBaTe/bHOU
JesTeNbHOCTA. [Ii5  TyMaHUTapHOTO U COLIMATbHO-3KOHOMHUeCKOro Tipodusieit  Gosee
XapaKTepHBbIM SIBJISIETCSI yCUJIeHHe OOIIeKy/IbTYPHOUM COCTABJISIIOIIE Kypca C OpHeHTaljield Ha
BH3ya/IbHO-00pa3HbIi U JIOTHYeCKUid CTUIM yueOHOM paboThl.

V3yueHre MaTeMaTHKH KakK POQHUILHOTO yueOHOTo TipeZiMeTa 00ecrieunBaeTCs:

— BbIOOPOM pa3MYHBIX MOJX0/I0B K BBeIEHHUIO0 OCHOBHBIX TIOHSITH;

— (QopmupoBaHHeM CHUCTeMbI YyueOHBIX 3a/laHWM, obecrieunBarIUX 3ShdEKTUBHOE
OCyl1[eCTB/IeHUe BbIODAHHBIX 1ie/IeBbIX yCTaHOBOK;

— oboraieHreM CreKTpa CTWiel yueOHOW JesTelbHOCTH 3a CUeT COTJIaCOBaHWS C
Be/IYIIMMH /lesITe/IbHOCTHBIMU XapaKTepPUCTHUKaMU BbIOpaHHOM rpodeccuu.

[TpoduibHas COCTaBSIONIAs OTPAYKAETCS B TPeOOBAaHUSIX K MOJTOTOBKe 00yUaroIIuxcs B
YyacTu:

— 0o011elt crucTeMbl 3HAHWN: COJlepyKaTe/TbHbIe TIPUMepPhI UCTIOb30BaHUSI MaTeMaTUUeCKUX
Wjel ¥ MeTo/IoB B MpodecCroHaIbHOM [lesATeTbHOCTY;

— YMeHHUH: pa3/uuure B ypOBHe TpeOOBaHMU K CJIO)KHOCTH TPUMEHSIEMBIX a/TTOPUTMOB,

- MPAaKTUYeCKOTO  UCIO/Ib30BaHUsl ~ TIPUOOpeTeHHbIX  3HAaHUM W YMeHWH:
WH/IMBUYaJIbHOTO yueOHOTO OmMbITa B TOCTPOEHWM MaTeMaTU4YeCKUX Mojesield, BBITIOJTHEHUH
WCCIIeIoBaTeTbCKUX U MPOEKTHBIX paboT.

Takum o6pa3oM, MporpaMma OpPHEHTHDPYeT Ha TPHUOPHUTETHYIO POJIb TMPOLeCCYaTbHbIX
XapaKTepUCTUK yueOHOM paboThl, 3aBUCSIIMX OT Tpoduis mnpodecCHOHaNbHOW TIOATOTOBKH,
aKL[eHTUpPYyeT 3HaueHue TMOy4YeHUs OMbiTa UCIIO/Ib30BAaHUS MaTeMaTUKU B COZep)KaTelbHbIX U
npodeccCUOHaNbHO 3HAUMMBIX ~CUTyalUsiX T1I0 CpaBHeHHI0 C (opMasbHO-YPOBHEBBIMU
pe3y/IbTaTUBHBIMU XapaKTePUCTHUKaMK 00yUeHUs.



1.4. Pe3ynbTaThl OCBOEHHS Y4eOHOU JUCHUIIMHbI:

- INYHOCTHBIE:
— c(hopMUPOBaHHOCTb TIpe/ICTaB/eHWN O MaTeMaTHKe KaK YHHMBepCaJbHOM si3blKe HayKH,
Cpe/iCTBe MOJIe/IMPOBAHUS  SIBJIEHWHA W TIPOLIECCOB, WJeIX MW MeToJaX MaTeMaTHKY;
— TIOHMMaHHe  3HAaUMMOCTHM  MaTeMaTWKU [Jid  Hay4YHO-TeXHWYeCKOro  Tporpecca,
cOpMUPOBAHHOCTb OTHOIIIEHUS] K MaTeMaTHKe KaK K 4YacTh 0O0IeuesoBeuecKoil Ky/bTypbl
yepe3 3HAKOMCTBO C UCTOpHel
Pa3BUTHS MaTeMaTHKH, IBOJTIOLIVEN MaTeMaTHYeCKuX H/ei;
— pa3BUTHE JIOTUUECKOTO MBbIILIJIeHHs, TIPOCTPAHCTBEHHOTO BOOOpakeHUs, aJropUTMUYeCKOM
Ky/JbTypbl, ~KPUTUYHOCTHM MBIIUIEHWST Ha ypOBHe, HeoOXoguMoMm s Oyxyiiei
nipodeccroHaIbHOM /1esTeTbHOCTH, [Jisl TIPO/I0JKeHHsl 00pa30BaHus U caMo00pa30BaHus;
— OBJIaJileHHe MaTeMaTUYeCKUMH 3HAaHUSMA U YMEHHUSIMHM, HeoOXOAWMBIMH B TIOBCEHEBHOM
JKW3HU, [JI5 OCBOEHHSI CMEXKHBIX €CTeCTBEeHHO-HAyUHBbIX [JUCLUIUIMH W  JIUCLUTUIMH
npodheCCUOHATBHOTO [UKJIA, [JIs TIo/TyueHrs 00pa3oBaHus B 00/1aCTsIX, He TPeOyHIuX
yriy6/ieHHOM MaTeMaTH4yecKOol MoAr0TOBKY;
— TOTOBHOCTb U CMIOCOOHOCTE K 00pa30BaHMI0, B TOM UKC/Ie CAaMOOOpPa30BaHUIO, Ha TIPOTSDKEHUU
BCell JKW3HM; CO3HATellbHOE OTHOILEeHWe K HerpepblBHOMY 00pa30BaHUI0 KaK YC/IOBUIO
YCITeITHOM TpoheCcCUOHATBHON U 0011[eCTBeHHOM IeATeTbHOCTH;
— TOTOBHOCTB U CITIOCOOHOCTB K CAMOCTOSITe/TbHON TBOPUECKOM M OTBETCTBEHHOM [JIesITe/TbHOCTH;
— TOTOBHOCTB K KOJUIEKTMBHOU paboTe, COTPYJHUYECTBY CO CBePCTHHKAMHU B 00pa30BaTebHOM,
00I1IeCTBEHHO-TI0/Ie3HOW,  yueOHO-MCC/ieloBaTe/TbCKOW,  TPOEKTHOM W JApYruxX  BUAAX
JiesTeIbHOCTY;
— OTHOLIeHHWe K TIpodecCHOHaNbHON /leATe/IbHOCTH KaK BO3MOYKHOCTM yYaCTHUsl B pelleHUU
JIMYHBIX, 0011[eCTBEHHBIX, rOCyZapCTBEHHBIX, o011[eHaI[MOHATBHBIX nipobsiem;
*MemanpeomemHble:
— yMeHHe CaMOCTOSITe/TbHO OTIPeJiesIsiTh 1{eJTH [IesITe/IbHOCTA U COCTaBJISATh TI/IaHbI IesTe/TbHOCTH;
CaMOCTOSITeJTbHO ~ OCYIeCTB/ISITb, KOHTPOJMPOBAaTb U  KOPPEKTUPOBaTh  [JIesITe/TbHOCTb;
WICTI0/Tb30BaTh BCE BO3MOJKHBIE PECYPCHI /7SI JOCTYDKEHHs! TTOCTaB/IeHHBIX Liefleld U peany3alin
TIJIaHOB [JIeSITe/TbHOCTH; BLIOMPATH YCIIellIHbIe CTPaTeruy B pa3/InUHbIX CUTYaLUsX;
— yMeHHe TIPOJYKTMBHO OOIIaThCS W B3aWMOJENCTBOBaTb B IPOLjeCCeé COBMECTHOU
JeITeIbHOCTU, YUUTBIBATh TO3UL[UU APYTUX YUACTHUKOB AeATeTbHOCTH, 3((HEKTUBHO
paspelaTb KOH(JIUKTHI;
— B/IafileHMe HaBbIKaMU TI03HaBaTe/IbHOW, Yy4yeOHO-MCCIe/[0BaTeNbCKOW U TIPOEKTHOM
JledTeJIbHOCTA, HaBbIKAMU  paspellleHusi 1pobsieM; CrocoOHOCTP W TOTOBHOCTh K
CaMOCTOSITeJTbHOMY TTOMCKY MeTO/IOB pellieHHsl MPaKTUUeCcKuX 3afiay, MPUMeHeHUI0 pa3IuyHbIX
METO/[0B TTO3HAHMUS;
— TOTOBHOCTb U CIOCOOHOCTH K CAMOCTOSITe/TbHOM WH(OPMAaLMOHHO-TI03HABATeTbHOM
JleTeIbHOCTH, BK/IFOUAsi yMeHHe OPUeHTHPOBAThCS B Pa3lWYHBIX MCTOUHMKAX WH(OpMaryy,
KPUTUYECKU OLIeHMBaTb W HWHTEPNpPeTHpPOBaTh HMH(OpMAIMio, TOAyYaeMyr W3 pa3/UuHBbIX
VCTOUHHKOB,;
— BJ/IafleHHe SI3bIKOBBIMU Cpe/ICTBAMU: yMeHHe sICHO, JIOTUYHO W TOUHO H3/1araTb CBOIO TOUKY
3peHwus], UCTI0/Ib30BaTh a/leKBaTHBIE SI3bIKOBbIE CPEZICTBA;
— BJIaJleHVe HaBbIKaMM T03HaBaTebHOUM pedieKCMU KakK OCO3HaHUs COBepIlaeMbIX /eHCTBUN U
MBIC/TUTE/TBHBIX TIPOLeCCOB, X Pe3y/bTaTOB M OCHOBAHWM, TPAHUL] CBOETO 3HAHUS W He3HaHWUS,
HOBBIXTI03HABATE/IbHBIX 33/lau U CPeCTB JJIsl UX JOCTKEeHUS;
— I]eJIeyCTPeM/IEHHOCTb B TOMCKaxX W TIPUHSTHHU pelleHud, co00pasuTeNbHOCTh M MHTYULWS,
Pa3BUTOCTb TIPOCTPAHCTBEHHBIX TIPE/ICTaB/IeHUH; CMOCOOHOCTh BOCTIPUHUMATL KpacoTy U
rapMOHHIO MUPa;

*npedmemHble:
— c(opMHUPOBaHHOCThL TIpeJCTaB/eHU O MaTeMaTHKe KaK YaCTH MMPOBOM KYJbTYpPhI



M MecTe MaTeMaTWKAd B COBPEMEHHOM LMBWIM3ALMH, Criocobax OMucaHWs —SIBI€HUN
peasbHOr0 MMpa Ha MaTeMaTU4YeCKOM $I3bIKe;
— chOpMHPOBAHHOCTb TIpPeJCTaBAeHUA O MaTeMaTUYeCKMX IOHATHSIX KaK Ba)KHel-
IMX  MaTeMaTMUeCKUX  MOJe/siX, [I03BOJISAIOLIUX  OINMChbIBaTb W K3yuyaTb  pasHble
TpoLiecCbl YW SIBJIeHWs; IIOHMMaHue  BO3MO)XHOCTHM  aKCMOMAaTHMYeCKOro  ITOCTPOeHMs
MaTeMaTUueCKHUX TeOpUii;
— BJaJleHWe MeTOJaMH Jl0Ka3aTe/lbCTB W aJIrOPUTMOB peIleHus, YMeHWe WX IPUMEHSTh,
TIPOBOJUTH JloKa3aTeJ/bHble pacCyX/ieHust B xoze pelieHust 3a/ay;
— BJIaflecHAe CTaHJapTHBIMKA IpHEMaMM pelleHHWs palyOHa/JbHBIX W UpPpalMOHAa/IbHBIX,
MOKasaTe/NbHbIX, CTeNEeHHbIX, TPUIOHOMETPUYECKMX YpaBHEHMM M  HEPaBeHCTB, HUX
CUCTeM; HCIIO/Ib30BaHMEe TOTOBBIX KOMIIBIOTEDHBIX IIpOrpaMM, B TOM 4uC/lIe JJIg  II0-
WCKa TyTW  pelleHusi W WIIIOCTpalUyy  pelleHus] ypaBHEHMM U HepaBeHCTB;
—  chOpMHUPOBAaHHOCTb  TIPeJCTaBleHWA 00 OCHOBHBIX TIOHSATHSIX  MAaTeMaTHUeCcKOoro
aHa/lvM3a M MX CBOWCTBAX, B/aJleHWe yMEHWEeM XapaKTepu3oBaTh TIOBeJeHue (PYHKLWM,-
WCIIO/Ib30BaHMe  TIOYyYeHHbIX  3HaHWW  [UId  ONMCAHWS W aHalu3a  peaslbHbIX
3aBUCUMOCTEM.

CofiepkaHve TIpOrpaMMbl HampaBjieHO Ha ()OpPMHUPOBaHHE 3/IEMEHTOB C/e[yHOLUX
KOMIIeTeHLIUA:
OK 1 TloHuUMaTh CyIHOCTh U COLMATBbHYI0 3HAUMMOCTh Oyyliei mpodeccuu, MposiB/sTh K Hel
yCTONYMBBIM UHTEpec.
OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO [eSTebHOCTb, WCXOAs W3 1[eId U CIOoCOOOB ee
JIOCTW)KeHUs], OTipe/ie/IeHHbIX PYKOBOJUTE/IeM.
OK 3. AHam3upoBaTb pabouyr0 CHUTYalMIO, OCYIIeCTB/ISTh TEKYIUM W UTOTOBBIA KOHTPOJIb,
OLIEHKY U KODpeKL[I0 COOCTBEHHOW [iesiTe/TbHOCTH, HECTH OTBETCTBEHHOCTb 3a pe3y/IbTaThl
CBOei paboThl.
OK 4. OcyuiectBnsaTh MOUCK WHGMOpMalMK, HeoOXoaumou st 3¢hGheKTUBHOTO BBITIOTHEHUS
npodecCHOHaNbHBIX 3a/iau.
OK 5. Ncnonb30Bath WH(POPMALIMOHHO-KOMMYHHUKALJMOHHbIE TEXHOJIOTUX B NPO(eCCHOHATbHOU
JlesITeIbHOCTH
OK 6. PaboraTh B KOMaH/ie, 3(heKTHBHO 00IIATHCS C KOJ/IeraMu, pyKOBO/ICTBOM, K/THeHTaMHU.
OK 7. UcriomHATE BOMHCKYIO O00s3aHHOCTb, B TOM 4YHC/Ie C TIPUMEHEHWeM TIOTyueHHBIX
npoeCCHOHAbHBIX 3HAHUM (/151 FOHOLLIEH).

1.5. MecTo yueOHO# JUCHUILUIMHBI B y4eOHOM muiaHe:  00111e00pa3oBaTe/IbHBIN LK.
YuebHast AWCIAIUIAHA OTHOCUTCSI K TIPEMETHOW 00/1aCTH eCTeCTBEHHbIe HAyKH U SIBJISIETCS
o01iedt JucIUIUIMHOW 0611jeo6pa3oBaTeIbHOrO 1UKIIA.

1.6. KostnuecTBO 4acoB Ha 0CBOEHHE MPOrpaMMbl y4eOHOM JUCLIMILIMHBI:
MaKCHMaJIbHOM yueOHO Harpy3Ku oOyuarorerocst 428 yacoB, B TOM UHCIIe:
o6s13aTesIbHOM ayIMTOpPHOM yueOHOM Harpysku obyuatolerocst 285 4acos;
caMocCTosITe/TbHOM paboTel obyyatorerocst 143 vaca.



2. CTPYKTYPA 1 COJEPXKAHUE YYEBHOM JUCIIUITI/IMHBI
2.1. O6bemM yueOHOM JUCIUIUTHHBI U BHABI y4e0HOUH padoThI

Buj yueOHOM paboThI

O6vem uacoe

MakcumasibHasi yue0Has Harpy3ka (Bcero) 428
O6s3aTennbHasA ayAuTOpPHas yueOHas Harpyska (Bcero) 285
B TOM UMCJIE:

NpaKTUYeCcKHe 3aHATUS

KOHTDPOJIbHBIE PabOThI
CamocTosATeIbHasi paboTa o0y4aromierocs (Bcero) 143
IMpomedicymouHass ammecmayusi 8 (popme NUCbMEHHO20 3K3AMeHa 6




2.2. TemaTuueckKuii IVIaH U COiepP>KaHUe Y4eOHOH AMCIMILUIHHBI « MaTeMaTHKa»

HaumeHoBaHue Copep)xaHue yueOHOro MaTepHasa , ilabopaTopHbIe H MPAKTHYECKUe 3aHATHS, Makcumanbas | Obssarenbhas | CamocrosiresbHast
yueOHasn ayuTopHasi pabora
pa3/JesioB M TeM caMocTosATe/IbHasA padoTa 00yJarmmxcs Harpy3Ka (Bcero) | yueGHas oByuaromerocs
Harpy3ka (Bcero) | (Bcero)
428 285 143
Pazpgen 1. 11 8 3
BBepaenue.
Tema 1.1. Ymertn: 11 8 3
MaremaTtuka B BBITIO/THATh apu(pMeTHUeCcKUe [JeMCTBUS HaJ, YMC/IaMK, coueTasl yCTHbIE U TMCbMeHHbIe
HayKe, TEXHHKe U | TIpHeMbl; HaXOJUTh PUOIKeHHbIe 3HaYeHHs BeJTMUHMH U MTOTPeIIHOCTel BBIYUCTeHUN
NMPaKTUYeCKON (abcostoTHAst M OTHOCUTETbHAS );CPABHUBATh UHCJ/IOBLIE BBIDA)KEHUSI.
JleATeJIbHOCTH. 3HaTh:
3HaueHWe MaTeMaTHUeCKOM HayKH /ISl pellleHys 3a/lay, BO3HUKAIOIIUX B TEOPUU U Ha
NIPaKTHKe; IIMPOTY U B TO JKe BpeMsi OrPaHUYeHHOCTb IPYMEeHeHUs1 MaTeMaTHYeCKuXx
METOZI0B K aHa/IM3y MCC/ieloBaHUsI MPOLECCOB U sIBJIeHUI B TIPHUpPO/e U 0011jecTBe.
OK1-OK3
1.1.1. Copep)xanue yue0HOro MaTepuasa.
MaremaTtuka B MaTtemartyvka B HayKe, TeEXHUKe, SKOHOMHKe, NTH(OPMaLMOHHbIX TeEXHOJIOTUSIX U 2 2
HayKe, TeXHUKe H | [IPaKTUYeCKOU JlesiTeIbHOCTH. Llenu 1 3ajaun n3yuyeHUs: MaTeMaTHUKY B yUPeXX/|eHUSIX
NMPaKTUYeCKOMN HaualbHOTO U CPeJiHero NpodeccroHanbHOro 00pa3oBaHusl. PellieHre MpOCTeNIINX
AeATe/IbHOCTH. 3ajiau C Npo(UIbHON HaNpaBIeHHOCTHIO. 2 2
CamocrosTennbHasi pabora.
1.Perenvie 3azay o o6pasiyy 1 1oj00M0 ayJUTOPHOM CaMOCTOSITeTbHOW paboThI. 1 1
2.IToaroTOBUTH COODIL[eHHe 10 O/IHOU U3 TeM:
a)MatemaruKa B Hayke; 6)MaremaTvKa U TeXHUKA; B)MaTreMaTHKa U 9KOHOMUKA; 1 1

r)MaremaTiKa B IPaKTUYECKOU [1eITeIbHOCTH.




1.1.2.
Pa3Butue
HOHATHA 0 YHCJIE.

Copep)xaHue yue0HOro MaTepuasa.
Lenble ¥ parjoHanbHBIe UKc/Ia. [efcTBUTe/IbHbIe Urc/Ia. [IpubmKEHHbIe

BBIUMC/IEHHA. HpHﬁ]II/I)KéHHOE 3HAYE€HHE BE/IMUMUHEBI U MOrpelHOoCTU HpH6HH)KEHHﬁ.

Pemmenue 3a71au 1o Teme: «IIpubMKEHHBIE BLIYUCIEHHSI».
CamocrosTenibHas pabdora.

1.CocraBieHue 3a7iau Ha JIeHWCTBUS C APOOSIMHU.

2.IToaroToBKa coobiriennii «VcTopyst pa3BUTHS TTIOHATHS UHCIA».

Paszpen 2.
Anreopa.

120

80

40

Tema 2.1
IToka3zaTenbHasa

bysknus.

Ymers:

-HaXO/IUTh 3HaUeHUs KOPHSI, CTeTeHwY;

-BBITIOJTHATD TTpe0bpa30BaHus BbIPayKeHUM, TIpUMeHsIst pOpMYJIbl, CBsi3aHHbIE CO
CBOMCTBaMM CTeIleHek;

-pelaTh MoKa3aTebHble ypaBHEHUS] U HEPaBEeHCTBa;

-HCI0/Tb30BaTh MPUOOPETEHHBIE 3HAHUS B TIPAKTUUECKOH /1eITe/TbHOCTH, B
TOBCeHEBHOM YKU3HU;

-BBIUMC/ISATH 3HaueHusi QyHKI[UM ,CTPOUTh TpadrKU M3yUeHHbIX

(GyHKLMH ,WITIOCTPUPOBATH 10 rpaUKy CBOMCTBA MOKAa3aTe/TbHbIX (QYHKIIUIM.
3HaTh:

-orpe/ie/ieHUs MoKa3aTeabHOW (QyHKLWY;

-CBOICTBaA I0Ka3aTebHON (PyHKLMY;

-OCHOBHbIe (hOpPMYJIbl, CBsI3aHHbIEe CO CBOMCTBaMU CTelleHel, oKa3aTe/bHOU
yHKLpH;

-CITIOCOOBI pellleHus1 ToKa3aTe/TbHbIX YPaBHEeHW U HepaBeHCTB.

OK2-OK4

30

22

2.1.1.
IToxa3zarenbHasn
ynkuus, ee
CBOMCTBA K
rpauk.

Copep:xaHue yueOHOro Marepuaia.

CroticTBa cterenu. CrerneHHasi pyHKiMs. [Toka3zarenbHasi QyHKIYs, ee CBOMCTBA U
rpaduk.

Pemienuie 3aau 110 TeMe: «Iloka3atesbHasi GyHKIUS ,ee CBOMCTBA U rpauK».
CamocronaTebHas pabora.

1.ITocToeHue rpaUKoOB MOKa3aTeabHbIX (YHKIUM.




Copep)xaHue yueOHOro Marepuasa.

2.1.2. IMoka3atenbHbIe ypaBHeHUs. CrIOCOOBI pellieHust M0Ka3aTe/IbHbIX YPaBHEHUM.
Pemenne I'paduueckuii MeTo/, pellieHus MMOKa3aTe/bHbIX YPaBHEHHM.
NnoKa3aTe/JbHbIX CamocrosTesibHas pabora.
yPaBHEeHHUI. «PertieHne MoKa3aTebHBIX yYpaBHEHWI Pa3/TMUHBIMU CIIOCOOaMI».
2.1.3. Cojep>xaHue yueOHOro MaTepuasa.
Pemenne IMTokazatenbHble ypaBHeHUs. CrIOCOOBI pellieHus Mo0Ka3aTe/IbHbIX YPAaBHEHUM.
NnoKa3saTe/JbHbIX I'paduueckuii MeTo/, pellieHus MOKa3aTe/bHbIX YPaBHEHHI.
ypPaBHeHHI. Pemrenne 3asau
«PelleHne nokasarebHbIX YpPaBHEHUMN».
CamocTrosTe/ibHasA padora.
1.PeliieHre TIoKa3aTebHbIX YpaBHEHUH pa3/TMUHbIMU CIIOCOOAMHU.
2.CocTaB/ieHue U pellieHHe YpaBHEHUM, CBS3bIBAIOLLie HEM3BEeCTHbIe BeJTMUMHBI B
TeKCTOBBIX 3a/lauax.
3.ITogroToBKa COOOIEHUH:
a) «M3 ucropuu nokasareabHOU PyHKIMN». 6) «VIcmoib30BaHUe TTOKa3aTe/TbHbIX
byHkumii B Oyayieit mpodeccum».
2.14. Copep)xanue yueOHOro Mmarepuasa.
Pemienne [MToka3aTesibHBIe HepaBeHCTBA. CIIOCOOBI pellieHus TIOKa3aTeIbHbIX HePaBeHCTB.
NnoKa3aTe/JIbHbIX «PelieHre oka3aTe/lbHbIX HEPAaBEHCTBY.
HepaBeHCTB. CamocrosTenbHasA pabora.
1.PelieHre TIOKa3aTeIbHbIX HEPAaBEHCTB PA3/IMUHBIMU CIIOCOOaMH.
2.1.5. Copep)xanue yueOHOro marepuasa.
Npparuonanbuble | OnpejesneHre ppaljMoHaIbHOIO ypaBHeHHs1. PellleHre MppaljMoHaIbHbIX YPaBHEHUM.
yPaBHeHHUS. [Ipumepsl MppaLMOHAIBHBIX YPAaBHEHHUH.

CamocrosTenbHas padora.
1.PerieHrie uppanjioHaibHbIX YPaBHEHUN.




2.1.6. CopepxaHue yueOHOro MaTepuasa.
Cucremsl CucTeMbl 1OKa3aTe/TbHbIX ypaBHeHHH. Crioco0bI pellieHHst CUCTeM TToKa3aTeTbHbIX 2 2
NoKa3aTe/JbHbIX ypaBHEHUH.
yPaBHeHHI. CamocrosTesibHas pabora.
1.PelieHue cucTeM rokKasaTe/ibHbIX YPaBHEHUM. 1 1
2.1.7. Cojiep>kaHue yuyeOHOro MaTepuasia.
Pemrenue PerieHue nmokasarte/ibHbIX ypPaBHEHWM U HEPABEHCTB. 2 2
NMoKa3aTe/JbHbIX KonTposnbHast padora Nel. «[Toka3aTenbHble ypaBHeHUsS] U HEPAaBEHCTBA». 2 2
yPaBHeHUH U
HepaBeHCTB.
Tema 2.2. Ymetn: 33 22 11
Jlorapudmuuecka | -BbIUKC/IATH 3HaUeHUsT GYHKIUU T10 3aZIlaHHOMY 3HAUeHHI0 apryMeHTa MpPU pa3TuuHbIX
s pyHKIMA. crniocobax 3azianus GyHKLWY,
-CTpouTb rpadvKy jorapupMuyeckoit GyHKLNY;
-peliaTh JorapudmMuueckre ypaBHeHUs] U HepaBeHCTBa.
3HaTh:
-orpefiesieHUe jorapuMuueckoi GyHKIMU, CBONCTBA (PYHKLIUU;
-CII0COOBI perieHus TorapuMHUUeCKUX YPaBHEHUM U HEPaBeHCTB.
OK4-OK6
2.2.1. Cojiep)xaHde yue0HOro MaTepuasia.
Jlorapugmsi. Jlorapugm. OcHOBHOe siorapugmuueckoe ToxzaecTBo. Jlorapupmupoanue. CBoiicTBa 2 2
CBolicTBa norapvdmoB. HaTypasbHbIN U JeCITUUHBIN JI0TaprudM.
snorapu¢moB. PerieHue 3agjau 1o teme: «Jlorapugmbl ¥ UX CBOMCTBa».
CamocTosATeIbHas pabora. 2 2
1.Beruricnienre jiorapu)MoB, HaXOXK/JeHWe 3HaUeHHsT JIOTapU(MOB C TTIOMOIIBIO TabJIHII.
2.Cocranenue kapTouek «CBOMCTBa Jiorapu(moB». 1 1
3.IToaroToBKa coobirenuii «VicTopust 1orapug)mMoB». 1 1
1 1
2.2.2. Copep>xaHde y4e0HOro MaTepuasia.




Jlorapudmuuecka | Jlorapupmuueckast GyHKLus, ee CBOWCTBA, rpaduk. ObpaTHas QyHKIIMsI, ee CBOIMCTBa, 2
a1 pyHKIMA. rpaduk.
Pemienue 3agjau 1o Teme: «Jlorapudmuueckasi yHKLUsI, ee CBOWCTBA U TPaUK». 2
CamocTrosTe/ibHasA padora.
1.IToctpoenue rpaykoB sorapuMuyeckux QyHKLHIA. 1 1
2./3roTtoBsieHue 111a6/I0HOB TPaPUKOB JIOTapuPMUUecKux hyHKLWH. 1 1
3.Coobienue 1o Teme «JIorapudmuueckasi QyHKIYS ¥ ee IPUMEHEHHEe». 1 1
2.2.3.JIorapu¢muu | Copep)kaHue yueOHOro MaTepHasia.
ecKkue ypaBHeHHs. | Jlorapupmudeckre ypaBHeHus. CriocoObI pelieH st TorapuMUUecKUX ypaBHEHHUH. 2
Perienue norapudmuueckrix ypaBHeHUM.
CamocrosTebHasA pabora.
«Perienne orapumMuuecKUx ypaBHeHUN». 1 1
2.2.4. Cojiep>xaHue yue0HOro MaTepuasia.
Pemrenue Jlorapudmmueckre ypaBHeHHs. CriocOOBI pelieHust 10rapu(MUUecKUX ypaBHEeHHI. 2
sorapumuuecku | Pemenve norapupmMruyeckux ypaBHeHHH.
X YPaBHeHUH. PerieHue 3azjau 1o teMe: «PeliieHue jiorapudMuyeckux ypaBHeHUN».
CamocrosTenbHasA pabora. 2
1.Pemtenne norapudmMuueckux ypaBHEHWH pa3MMYHBIMHU CIIOCOOaMM. 1 1
2.CocTaB/eHue TeCTOB M0 TeMe «JlorapupmMuueckre ypaBHEHUsI». 1 1
2.2.5. Copepxanue y4yeOHOro Marepuasa.
Jlorapugmuuecku | Jlorapudmuueckre HepaBeHCTBa. CriocoObI pellieHUs JiorapuMHUUeCKUX HepaBeHCTB. 2
e HepaBeHCTBa. PerieHne norapupmMuuecKkux HepaBeHCTB.
Pemienue 3asau o teme: «PelieHre norapupMryecKux HepaBeHCTB».
CamocrosTeibHasA pabdora. 2
1.PerieHne orapuMuyecKx HepaBeHCTB Pa3HbIMU CIIOCOOaMM. 1 1
2.2.6. Cojep>xaHue y4e0HOro MaTepuasa.
Pemienuie cucrem Cucrembl 1orapuMUUecKix ypaBHEHUN U HepaBeHCTB. 2
norapupmuyeckun | CamocrosiTesibHasi padora.
X ypaBHeHMU U «Perienne crcrem norapupmMuyeckux ypaBHeHUN U HEPaBEHCTB».
HepaBeHCTB.
2.2.7. Copep>xaHue y4e0HOro MaTepuasia.




Pemenue PelieHue norapupmMuuecKkux ypaBHEHHUI U HEPaBEeHCTB. 2
sorapudpmuuecku | KonTposibHas padora Ne2
X yYpaBHEHHHU U «Jlorapudmuueckasi PyHKLUsI». 1
HepaBeHCTB.
Tema 2.3. Ymetn: 13
dopmyibl -HaXO/IUTh 3HAUEHUsI TPUTOHOMETPUUECKUX BbIpaXKeHUI;
TPUTOHOMETPHH. -BBITIOJIHATH TIpeobpa3oBaHusi TPUTOHOMETPUUECKHX BhIpaXKeHHH;
-[IPUMEHSITh OCHOBHbIe (hOPMYJIbl TPUTOHOMETPHHU.
3HaThb:
-OCHOBHbIe (hOpPMYJIbI TPUTOHOMETPUH;
-orpe/iesieHus sin, cos, tg, ctg.
OK1-OK3
2.3.1. Cojep>xaHde y4de0HOro MaTepuasia.
OcHoBHBIE Tpuronometpusi. OcHOBHbIe (OPMYJIbI TPUTOHOMETpUH. [IpeobpazoBaHus 2
¢hopmy bl TPUTOHOMETPHUYECKUX BbID)KEHUH.
TPUTOHOMETPHMU. CamocrosTesibHas1 pabora.
1.CocraBnenue kapTouek «OCHOBHbIe ()OPMYJ/IbI TPUTOHOMETPUM», «3HAKW 3HaUeHU 1
TPUTOHOMETPUUECKUX (PYHKLIAN».
2.BbInosiHeHMe 33laHNM, aHAJIOTUYHBIX pellaeMblX B ayAUTOPHUH. 1
2.3.2. Copepxanue y4yeOHOro Marepuasa.
OcHoBHBbIE OcHoBHBbIe (OpPMYJTbI TPUTOHOMETPHUH. [Ipeobpa3oBaHust TPUTOHOMETPUYECKUX 2
¢hopmynbl BbID&KEHUU.
TPUTrOHOMETPHH. Pelienue 3azau 1o teMe: «IIpuMeHeHre (pOpMyJT TPUTOHOMETPUMY . 2
CamocrosTenbHasA pabdora.
PelueHve nipumepos 1
2.3.3. Copepxanue y4yeOHOro Marepuasa.
IIpeo6pa3oBanus | OcHOBHBIe GOPMYJIbI TPUrOHOMeTpUHU. [Ipeobpa3oBaHUsi TPUTOHOMETPUYECKUX 2
TPUTOHOMETPUYEeC | BbIPAKEHUH.

KHX BbIpa)KeHHUH.

Pererue npumMepoB 1o teme «IIpeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIDAyKEHUI».
CamocTosTesibHasi pabora.




1.CocTaB/ieHue 3a[jaHUi M0 3aJ]JaHHON TeMe. 1
2.13roToBNeHne KapTouek «3HaueHus Sin, cos, tg». 1
Tema 2.4. Ymetn: 13
TpuroHomerpuuec | -HaxOJUTb 3HAUEHUs] TPUTOHOMETPUUECKUX (PYHKIIMIA;
KHe (hyHKI[UMH. -CTPOUTH IrpaKi TPUTOHOMETPUUECKUX (YHKIIUA.
3HaThb:
-orpeiesieHVsi TPUTOHOMEeTPUUeCKUX (YyHKIIUM;
-CBOMCTBA TPUIOHOMETPUUECKUX PYHKLMIL.
OK1-OK3
2.4.1. Copep:xaHue yueOHOro MaTepuasa.
OcHOBHBIE Tpuronometpuyeckue ¢pyHKUMH. OCHOBHbIE CBOMCTBA TPUTOHOMETPUUECKUX QPYHKLMM: | 2
CBOICTBa o6acTh onpeziesieHysi, MHOXKeCTBO 3HaueHHH, UeTHOCTb U/ HEUETHOCTb,
TPUTOHOMETpHYeC | TIepUOJUUHOCTb.
KuX QyHKIUH. CamocrosTeibHas pabora.
1.BbinosiHeHre yTripa)KHeHWH aHa/IOTUUHBIX ayAUTOPHBIM. 1
2.4.2, Cojep>kaHue yueOHOro MaTepuasa.
PyHknma y=sin X, | yHKMM y=cos X, y=sin X. CBoiicTBa ¢pyHkuui. ['padyky GyHKLHMI. 2
y=Co0sS X. CamocrosTennbHas padora.
1.M3roToBnenue 11a610HOB rpavKoB PYHKIMK y=sin X, y=COS X. 1
2.WccnefoBanue pyHKUMNA y=C0S X, y=sin X. 1
2.4.3. Copep:xaHue yueOHOro MmaTepuasna.
OyHknua y=tg X. | yHkumM y=tg x, y=ctg x. ColictBa QyHKLui1l. ['papuku QyHKIMN. 2
CamocrosTennbHas pabora.
Perienue npumepos. 1




2.4.4. CopepxaHue yueOHOro MaTepuasa.
Pemenne Pemienue npumepoB 1o Teme « TpuroHoMeTpruyeckue GyHKIUN». 1 1
NpUMepOoB. Pemienue 3agjau 1o Teme: «TpuroHoMeTpruyeckue QyHKLIMN».
CamocTrosTe/ibHasA padora. 1 1
1.Pewienue ripumepos.
2.ITogroToBKa coobiiennii «/3 UCTOPUM TPUTOHOMETPUUYECKUX QYHKLUI». 1 1
Tema 2.5. Ymern: 31 20 11
TpuroHoMeTpuuec | -pemaTb TPUTOHOMETPUYECKHe YPaBHEHHsI Pa3/IMUHBIMU CIIOCO0aMuy;
KHe YPaBHEeHHs U | - pelllaTb TPUTOHOMeTpUYeCKue YpaBHeHUs;
HepaBeHCTBa. -HaXOJWThb 3HAYEeHHUs arcsin, arccos, arctg.
3HaTb:
-orpejiesieHHs arcsin, arccos, arctg;
-(popMyJIbl HAXO0XAeHYsI KOPHel MPOCTeNIINX TPUTOHOMEeTPUUEeCKUX ypaBHEeHWH;
-Croco0bl pelleHrs TPUrOHOMETPUUECKUX YPaBHEHHH.
OK3-0OK6
2.5.1. Copep)xanue yueOHOro marepuasa.
YpaBHeHus Bua | APKKOCHHYC urcia. APDKCMHYC YMC/ia. YpaBHEHHe BU/la COS X=a. ¥ paBHeHHe BU/ja 2 2
cos x=a, sin x=a. sin x=a. YacTHbIe c/1yyau.
CamocrosTennbHas pabora.
1.M3rotoBneHue KapTouek «[IpocTelilliie TPUrOHOMETPUUECKHE YPaBHEHUS».
2./3roTtoBsieHue TabMULIbI «3HAU€HUS] TPUTOHOMETPUUECKUX (QYHKLIUI». 1 1
3.PaboTa 110 JJaHHBIM Tab/HUIIaM. 1 1
2.5.2. Cojiep>kaHue yuye0HOro MaTepuasia.
YpaBHenue Buja ApKTaHreHC ync/a. YpaBHeHHe By/ia tg x=a. PerieHne npocrenmmx 2 2
tg x=a. TPUTOHOMETPUYECKUX YPaBHEHUM.
CamocrosTennbHas padora.
1.PemeHrie npocTeMIIMX TPUTOHOMETPUYECKUX YPaBHEHUM. 1 1




2.5.3.

Pemenue
MPOCTEeNINNX
TPUTOHOMeTpHuec
KHX ypaBHeHHI.

Copep)xaHue yueOHOro Marepuasa.

YpaBHeHus1 BUJja COS X=a, Sin X=a, tg x=a. PellileHre NpoCTeNUIINX TPUTOHOMETPUUECKHUX
yPaBHEHHUH.

Pemntenue 3agau

«PellieHre MPOCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHU».

CamocTrosTe/ibHasA padora.

1.IToaroroBka coobiienuii «IIppuMeHeHre TPUTOHOMETPUUECKUX YPaBHEHUM B (DH3UKe».

2.5.4.

Pemenue
TPUT'OHOMeTpHUYec
KHX ypaBHeHHII.

Copep)xaHue yueOHOro Marepuasa.

TpUroHOMeTpUUECKHe YpaBHEHHUs], CBOASIIMECS K KBa/JpaTHbIM. PellieHue
TPUTOHOMETPUYECKUX YPaBHEHUM.

CamocTrosTe/ibHasA padora.

1.PellieHre ypaBHEHUH, CBOASIIIUXCS K KBaZ[paTHBIM.

2.CocrTaB/ieHye PUMEPOB YPaBHEHUH, CBOZSIIMXCS K KBaZIpaTHBIM.

2.5.5.

Pemenue
TPUrOHOMeTpHuYec
KHX ypaBHeHHII.

Copep:xaHue yueOHOro MaTepuasna.
TpuroHomeTprUuecKre ypaBHeHUs BHZIa a sinxX + b cosx =a.
PerieHrie TPUrOHOMETPUUECKHUX YPaBHEHU JaHHOTO BUJA.
CamocrosTebHasA pabora.

1.PellieHyie TPUTOHOMETPUYECKUX YypaBHEHUI.

2.5.6.

Pemenue
TPUT'OHOMeTpHUYec
KHMX ypaBHeHHUI.

Cojiep)xaHue yueGHOro MaTepuasia.

TpuroHoMeTprueCcKre ypaBHEHWUs], pelliaeMble Pa3/Io’KeHHeM JIeBOM uYacTH Ha
MHOXXUTe/H. PellleHre TPUrOHOMEeTPUYECKHUX YPaBHEHHIA.

CamocrosTenbHasA pabdora.

1.PerieHrie TPUTOHOMETPUYECKUX YPaBHEHUH.

2.CocraB/ieHre ypaBHEHHH, pellaeMbIX Pa3IMUHbIMU CIIOCOOaMH.




2.5.7. CopepxaHue yueOHOro MaTepuasa.
Peruenue PelieHyie TPUrOHOMETPUUYECKUX YPABHEHUH pa3/MUHBIMM CIIocObamMu. 2 2
TPUroHoMeTpu4yec | Pemenue 3azau 10 Teme: « [pUuroHoMeTpruyeckre ypaBHeHUs».
KHX ypaBHeHHII. Pemienue 3azau 1o teme: « TpUroHomeTpruyeckue ypaBHeHUs». 2 2
CamocrosTeibHasA pabora.
PerieHrie TPUrOHOMETPUUECKHX YPaBHEHUM.
2 2
2.5.8. Cojiep>xaHue yuyeOHOro MaTepuasia.
Pemrenue TpuroHomeTprueckue HepaBeHCTBa. PellleHye TPUTOHOMETPUUECKUX HepaBeHCTB. 1 1
TpuroHomerpuuec | KonrposbHasi padora Ne3
KHX HepaBeHCTB. «TpuroHomeTrpuyeckre GyHKLIAN». 1 1
Pazgen 3.
I'eometpus. 84 52 32
IIpsimble u
IUVIOCKOCTH B
NMPOCTPaHCTBe.
Tema 3.1. Ymetn: 9 6 3
AKcHUOMBI -1300paXkaTh MpsiMble U MJIOCKOCTH Ha MPOeKLMOHHOM YepTesKe MPH pa3uyHOM UX
cTepeoMeTpUM U B3aMMHOM PAaCII0/I0’KeHUU B IPOCTPAHCTBE;
C/IeJICTBUSA U3 HUX. | -HUCII0/Ib30BaTh aKCMOMbI CTePEOMeTPUH U UX CJIe[CTBUS IPY pelLlleHUH 3azay.
3HaTh:
-aKCHOMBI CTepeOMETPUU U CJIe[ICTBUS U3 HUX;
-IpaKTUYeCKoe NprMeHeHHe akCHOM CTepeOMeTpUH.
OK1-OK3
3.1.1. Copepxanue y4yeOHOro Marepuasa.
AKcHuOMBI I'eometpusi. Jloruueckoe ctpoeHve reoMetrpud. I1nanumerpus. CtepeoMeTpusi. 2 2
CcTepeoMeTpHUHM. AKCHOMBI CTePeOMeTPHH.

CamocroaTenbHas pa60Ta.




1.M3roToBneHre Mozieneu, UTFOCTPUPYIOLIUX aKCHOMBI CTEPeOMETPUH. 1 1
3.1.2. Cojiep>kaHde y4ue0HOro MaTepHasia.
CnepcrBus us Axcuomsl crepeometpun. CriefICTBUS M3 aKCMOM cTepeomeTpur. CriocoObl 3ajaHus 2 2
aKCHOM IIJIOCKOCTH.
CcTepeoMeTpHUH. Pewenue 3azau no teme: «IIprMeHeHre aKCMOM CTepEOMETPUM».
CamocTosATeIbHas pabora. 2 2
1.Pelienne 3ajau Ha NpYMeHeHre aKCHUOM CTepeOMeTpUM. 2 2
Tema 3.2. Ymetn: 28 18 10
ITapanienbHOCTB | -MIOKa3bIBaTh NapasliebHble MpsiMble, TIPSIMble U IJIOCKOCTH, MJIOCKOCTH Ha MpeaMeTax
NpsIMBbIX U OKpY>Katolllel cpejibl;
IJIOCKOCTeH. -n300pa)kaTh POCTPAHCTBEHHbIE (PUT'YPHI HA TIIIOCKOCTH;
-TIPUMEHSTh TeOPEeMbI MIPU PeLlleHUH 3a/au.
3HaTh:
-orpe/iesieHys rapasie/bHbIX MPSIMBIX, IPSMOU U TIJIOCKOCTH, MJIOCKOCTew;
-TeOpeMBl.
OK3-0OK6
3.2.1. Copepxanue y4yeOHOro Marepuasa.
B3aumnoe [TapasnnensHbIe, TIepeceKaroIIyecs, CKpellyBarolrecs npsiMbie. VIx nzobpakeHre Ha 2 2
pacmnoJ/io)kKeHue MJIOCKOCTU. TeopeMbl 0 napasie/bHbIX MPSMBbIX.
ABYX NPSIMBIX B CamocrosTennbHas pabora.
NpOCTPaHCTBe. 1.TokasarebCTBO JIeMMBI. 1 1
3.2.2. CopepxaHde y4e0HOro MaTepuasia.
Pemenue 3apau. 3a/ilauv Ha IpUMEHeHHe TeopeM O rapasiie/IbHbIX [PSMbIX B IIPOCTPAHCTBe. 2 2
CamocrosTeibHasA pabora.
1.Pelienue 3azau o0 rapasie/ibHbIX MPSAMbBIX. 2 2
3.2.3. CopepxaHde yue0HOro MarepuaJia.
ITapanienbHOCTh | B3auMHOe pacriono)keHre TpsiMOl U TI0CKOCTH. V300pakeHue Ha riockocty. Teopemsbr | 2 2

npsiMoi U

0 Tapa’ie/ibHOM TIPSIMOM U TIJIOCKOCTH.




IUIOCKOCTH. Perenue 3azjau o teMe: «[IpsiMbie ¥ TJIOCKOCTH B TPOCTPAHCTBEY.
CamocrosTe/ibHasA padora. 2 2
1.M3roToBneHre Mozieneil, UIFOCTPUPYIOLIUX NapasulebHble U MJI0CKOCTH.
2.ITogrotoBuTh CoobIieHe «IlapasiesbHble MPsIMble U TIJIOCKOCTH B MOel Oyayiieit 1 1
nipodeccum». 2 2
3.2.4. CopepxaHde yue0HOro Marepuaia.
IMapannensHocTh | OmpesienieHye TIapasuiebHBIX TIOCKOCTeH, WX n3obpakeHue. [Ipumepsl. CBOMCTBa 2 2
TJIOCKOCTel. rapa’siie/ibHbIX TJIOCKOCTeM.
CamocrosTebHasA pabora.
1.[Joka3aTenbCTBO CBOMCTB MapasiebHbIX MJI0CKOCTEH. 2 2
3.2.5. CopepxaHde yue0HOro MarepuaJia.
INlapannensHocTs | Ilpr3HaK napanienbHOCTH IJIOCKOCTeH. TeopeMsl O Mapasie/bHbIX TVIOCKOCTSX. 2 2
IJIOCKOCTeH. CamocrosTesibHas pabora.
1.PerieHuie 3a/jau Ha NpUMeHeHUe TeopeM O Iapasule/IbHbIX IVIOCKOCTSX. 2 2
3.2.6. CopepxaHde yue0HOro MarepuaJia.
ITapannensHOCTs | 3a/auM HA IPUMEHEHUe TeopeM O Iapajile/IbHbIX [IOCKOCTSIX. 2 2
IUIOCKOCTeH. PeliieHue 3az1au 110 TeMe: «B3ariMHOe pacro/ioykeHHe MI0CKOCTe». 2 2
KoHnTtposibHasi padorta Ned
«[TapannenbHOCTb MPSIMBIX U MJIOCKOCTEM». 2 2
Tema 3.3. Ymetn: 27 14 13
IlepnenuKynsp -1300paxkaThb MepreHJuKY/IsipHbIe TpsSMble, TIPSMYIO U TJI0CKOCTh, MJIOCKOCTH;
HOCTB NIPAMBIX U -MOKa3bIBaTh UX Ha MpeJMeTax OKPY’Karoller Cpefbl;
IJIOCKOCTEH. -[IPUMEHSTb TeOpeMbl IIPU pellleHUH 3a/ay.

3HaTh:

-orpe/iesieHUsi NeprieHIUKYJ/ISIPHBIX MPSIMBIX, TPSIMOM M TJIOCKOCTH, TIJIOCKOCTE;
-TeOpeMBbl.

OK1-0OK3




3.3.1. CopepxaHde y4ue0HOro MaTepHasia.
IlepnienuKynsp [TepnieHAMKY/ISIpHBIE TIPSIMbIE B TIpOCTpaHCTBe. V300pakeHHe nepreHANKYISPHBIX
HOCTBb ABYX npsMbIX. TeopeMsl 0 epreHANKY/ISIPHBIX NPSMBIX. TeopeMbl 0 NeprieHAUKY/ISIPHbIX
NpsAMBbIX B NIPSIMBIX.
NPOCTPaHCTBe.
3.3.2. Copepxanue y4yeOHOro Marepuasa.
INepnienuKynsp [NeprieHAMKY/ISIpHBIE TPsiMble U TIIIOCKOCTH. V3006pakeHue 1 0003HaueHue
NpsIMOH U NeprieHJUKYJISIPHBIX NIPSMOM U IVIOCKOCTU. TeopeMsbl 0 IPSIMOM NepIrieHANKYJIIPHON
IUIOCKOCTH. IIJIOCKOCTH.
CamocrosTenbHas pabdora.
1./loka3aTenbCTBO TEOPEMBI O /IBYX Mapasi/ie/bHbIX NPSIMbIX MepreHAUKY/ISIPHbIX
TMIJIOCKOCTH.
2.PelieHue 3azau.
3.3.3. Copepxanue y4yeOHOro Marepuasa.
ITepnienpuxynsap u | Ilepnengukysnsap. HakioHHas. PaccTosiHve OT TOUKU 10 TJIOCKOCTU. TeopeMa o Tpex
HaKJ/IOHHas. NepreHJuKyIspax.
CamocrosTenibHas pabora.
1.HaxoxeHve pacCTOSHUS OT TOUKU [0 TJIOCKOCTH.
2.[loka3aTesiCTBO TeOpeMbl 0OpaTHOI K Teopeme O TpeX TepreHJuKY/Isipax.
3.3.4. Cojiep)kaHde y4eOHOro MaTepHaia.
Yron mexpy [Tpoekuyst TOUKM Ha MIOCKOCTb. [Ipoekius NpsAMOM Ha MJI0CKOCTh. YTOJI MEX/Y MPSIMOU
NpsAMOH U Y TUIOCKOCTBIO. PellieHue 3azau.
IUVIOCKOCTBIO. CamocrosTenbHas pabora.
1.HaxoxxzeHue yria Mexxzy NpsIMOU U TVIOCKOCTBIO.
2.PelieHue 3a7iau 1o JAHHOW TeMe.
3.3.5. Copepxanue y4ueOHOro Marepuasa.
IlepnienukynapH | /IByrpaHHbli yros. [lepneHauKynsspHOCTb MockocTel. [Ipu3HaK nepreHjuKyasspHOCTA

0CTH IVIOCKOCTEH.

JIBYX IJIOCKOCTEH.
CamocrosiTennbHas padora.
1.ITocTpoeHue MrIeUHbIX YIJIOB BYTPAHHOIO YIJIa.




3.3.6. CopepxaHde y4ue0HOro MaTepHasia.
ITpu3sHak [TepnienuKyAsipHBIe MJI0CKOCTH. [Ipri3HaK nepreHAUKY/ISIPHOCTH [IBYX TJIOCKOCTEH. 2 2
nepneHAuKyasapHo | Ciexcreue. PerieHve 3ajau.
CTH ABYX CamocrosTesibHas pabora.
IJIOCKOCTeM. 1.Peruenue 3a/1au 1o 3aZlaHHOW TeMe. 2
3.3.7. Copepxanue y4ueOHOro Marepuasa.
Pemenue 3aau. [TeprieHauKysipHbIe TIJIOCKOCTU. [IByrpaHHbii yro. [IpsMoyronbHbIi napamienenunes. | 1 1
Peluienue 3azau.
KonTtposibHasi padota Ne5 1 1
CamocTosTe1bHas pabora
Coob1ijenue 1o Teme «IleprieHAUKY/ISIpHBIE TIPSMbIE U IJIOCKOCTH B Oyayieii nmpodeccuu | 2
».
Tema 3.4. Ymetsn: 20 14
BekTopsl B -IIPUMEHSITh KOOPJWHATHBIM MEeTO/] K PeLleHUI0 3a/lau Ha HaXxO0KJeHue IJIMH OTPe3KOB,
NMPOCTPaHCTBe. YIJIOB MeXAY IPSIMBIMU;
3HaTh:
-[IPSIMOYT'OJIBHYIO CUCTeMY KOOP/JMHAT B IPOCTPaHCTBe, KOOPAUHATHI TOUKH,
KOOD/IMHATHI Cepe/IuHbI OTPe3Ka, PACCTOSIHAE MeXXy IBYMs TOUKaMU;
-TIOHSITHE BEKTOpa B MPOCTPaHCTBe, (POPMYJIbI C/I0XKEHUS], BBIYMTAHKS, YMHOXKEHUS
BEKTOpa Ha YMCIIO;
-CKaJIsIpHOe NpOU3Be/ileHre BEKTOPOB.
OK1-OK3
3.4.1. CopepxaHde yue0HOro MarepuaJia.
ITonstue BekTOpa | OnpesenieHve BekTopa. [livHa BekTopa. PaBHble BekTOpbl. COHAMpaB/ieHHble U 2 2
B NPOCTPAHCTBe. TPOTUBOIIO/IOKHO-HATpaB/ieHHbIe BEKTOPBI.
CamocrosTebHasA pabora.
1.IToaroToBKa coobiieHus 110 TeMe «BeKTophl B (hr3nKe». 1




3.4.2. CopepxaHde y4ue0HOro MaTepHasia.
Koopaunatsl [IpsimoyrosibHas cucteMa KoopAvHar B npoctpaHcTBe. KoopavHats! Touku. KoopavHarsl | 2 2
TOUKHU U BekTOpa. [IpaBuia HaxoX/leHNs1 KOOpAUHAT CyMMBbI, Pa3HOCTH U ITPOU3Be/IeHHs] BeKTopa
KOOP/UHATbI Ha urcro. CBs3b MeX/y KOOp/JMHaTaMU BEKTOPOB U KOOpJuHaTaMu Touek. [Ipocreiimive
BeKTOpa B 3a/lau B KOOpJMHAaTax.
NMPOCTPaHCTBe. CamocrosTesibHas pabora.
1.Haxoxx/ieHre KoOpIMHaT TOYeK U BeKTOpa B MPSMOYT0JIbHOM CHCTeMe KOOpZAUHAT B 1 1
MPOCTPaHCTBe.
3.4.3. CopepxaHde y4e0HOro MaTepHasia.
JelicTBuS C CrioxeHHe BEKTOPOB: MPaBWIO TPeyroJibHUKA M MPaBWIIO TNapaiesorpamma. Berunranve | 2 2
BeKTOpaMHu. BEKTOPOB. Y MHOXXeHHe BeKTopa Ha unc/10. CKajisipHOe IpOou3Be/ieHre BeKTOPOB.
CamocrosTeibHasA pabdora.
1.CyioxeHue BEKTOPOB I10 IIpaBU/ly TpeyrosibHUKa U apasiiesiorpaMmma. 2 2
3.4.4. Cojiep)kaHde yuye0HOro MaTepHasia.
JeiicTBus C Pemenne 3aza4 Ha ZIelCTBUSA C BEKTOPaMU. 2 2
BeKTOpaMHu.
3.4.5. Cojiep)kaHde y4eOHOro MaTepHasia.
KomnianapHbie KowmrmiaHapHbie BeKTOpBI. Pa3jiokeHue BeKTopa 10 TpeM HeKOMIT/IaHApHbIM BEeKTOpPaM. 2 2
BEKTOPbI. [IpaBusio napasienenureza.
CamocrosTenbHas pabora.
1.CnokeHne Tpex HeKOMIUIaHApHBIX BEKTOPOB I10 TIpaBUIly Iapasuie/ienure/a. 2 2
3.4.6. Cojep)kaHde y4eOHOro MaTepHaia.
Pewmenue 3apau. Perenue 3azjau 1o TeMe «BeKTOpbI B IPOCTPAHCTBE». 2 2
KonTposibHas pabora Ne6
«BeKTopbI B IIPOCTPaHCTBE». 2 2
Paszpen 4 95 66 29
Hauyana
MaTreMaTU4ecKoro

dHadJ/IU34d.




Tema 4.1 Ymetn: 37 26 11
ITpousBogHan -HaXO/IUTh TIPOM3BO/HbIE (QYHKIIUA;
-IPUMeHSITh NpaBua AuddepeHLIIPOBaHMS.
3HaTh:
-Tab/MLy TIPOU3BO/IHBIX;
-npaBuia quddepeHIIMpOBaHKSI.
OK3-0OK6
4.1.1. Copep:xaHue yueOHOro MaTepuasna. 2 2
IIpousBoHasn Onpepenenve npousBogHoM GyHKUMHU. BeiBog dpopmyn: ¢'=0, x'=1, (x)'=2X, (x)'=3X,
(kx+b)'=k. HaxoxxaeHre MpOn3BO/IHBIX.
CamocTosATeIbHas pabora. 1 1
1.M3roToBneHue KapToyek ¢ opmysamu 1o Teme «IIponsBogHas».
4.1.2. Cojiep>kaHue yuye0HOro MaTepuasia. 2 2
IIpousBopHan Onpepenenve Npou3BoHON QyHKLMKU. BbIBO (OpMYy/ TPOM3BOJHBIX (PYHKLMIA.
CTeneHHOoM HaxosxieHre Mpou3BOAHBIX (QYHKLIAM.
dyHKIMH. CamocrosTenbHas pabora. 1 1
1. ITpopomxkenue oopmieHus1 KapTOUeK € popMyJiaMHu.
2. PelnieHue 3asau.
4.1.3. Cojep>xaHue yue0HOro MaTepuasa.
IIpaBuia [IpaBuna guddepentpipoBanusi. [Ipor3BoaHas C10>KHOU QyHKLMU. 2 2
auddepenyupoBa | PemeHue 3agau no teMe: «IIpaBuna auddepeHIMPOBaHUS». 2 2
HUA. CamocTosTeibHas pabora. 1 1

1.IToaroToBka coobirjeHus o Teme «IIpor3BojHast ¥ ee TIPUMEHEHHEe»




4.1.4. CojepxaHue y4de0HOro Marepuasa.
IIpaBuia [MpaBuna guddepeHLpoBaHys: MPOU3BOJHAsI CYMMbI, IPOU3BEEHNs], YaCTHOTO,
auddepeHupoBa | BblHeCeHHe TIOCTOSIHHOTO MHOYKUTEJIS 3a 3HaK MPOoM3BOAHON. [Tpon3BojHast C/I0KHOM
13170: 8 ¢dbyskuyu. PemieHue 3azau no Teme «[IpaBusa guddepeHIMpOBaHus».
CamocrosTeibHasA pabora.
1.M3roTtonenue kaprouek «[IpaBuna auddepeHLipoBaHNsI».
2.IloaroroBka coobijeHus 1o TeMe «IIpon3BoiHast U ee TIPUMeHeHHe B OyayIeit
nipodeccumn».
4.1.5. CopepxaHue y4e0HOro MaTepuasa.
IIpousBopHbIE [Ipor3BoHbIE OCHOBHBIX 3/71eMeHTapHbIX (PyHKUMK. HaxoxjeHrue Mpou3BOJHBIX.
3/1eMeHTapHbIX CamocrosTeibHasA pabora.
pyHkui. 1.Pabota c Tab/suiieit MpOU3BOAHBIX.
4.1.6. Copepxanue y4yeOHOro Marepuasa.
IIpousBoaHas [Tpou3Bo/iHbIe OCHOBHBIX 3/IeMeHTapHbIX (GyHKLMN. HaxoxieHue Mpou3BOJHBIX
3/IeMeHTapHbIX GYyHKLMH.
(yHKIMA. Perienue 3a71au 110 Teme: «IIpou3BoJHbIE 3/1eMeHTapHBIX (PYHKLMM».
CamocrosTenbHas pabdora.
4.1.7. Cojiep>xaHue yue0HOro MaTepuasia.
I'eomerpuueckuii | [IpousBogHas. ['eomeTpuueckuii cMbIC/I TPOM3BOAHON. HaxoskeHre yrioBoro
CMBICTT Ko3(duieHTa KacaTeabHOM, yIria MeXXly KacaTeabHOU U 0cbio OX.
MPOU3BO/JHOM. CamocrosTenbHas pabdora.
1.PertieHue 3aziay.
4.1.8. Copepxanue y4yeOHOro Marepuasa.
YpaBHenue YpaBHeHUe KacaTenbHOM K rpaduky ¢pyHkuuu y=f(x). CoctaByieHre ypaBHeHusI
Kacare/bHOM. KacaTeJIbHOM.

Pemenue 3asau no Teme: «['eomeTpryeCcKuii CMbIC/I IPOU3BOJHON. Y paBHeHUe
KacaTeJbHON».

CamocrosTenbHas padora.

1.CocraBnieHue ypaBHeHUs KacaTe/IbHOU.

2.ITogrotoBKa coobiiennii «M3 HCTOPUM TIPOU3BOJHOM.




4.1.9. CojepxaHue y4de0HOro Marepuasa.
Bropas BTtopasi mpou3BofiHasi, ee reoMeTpUuecKuii U ¢hr3nueckuii cMbic/. HaxoxkeHue BTOpoi 1 1
NpoU3BO/HAasA. nipou3BoziHOY .KoHTpo/IbHas padoTa Ne7 1 1
CamocTrosTe/ibHasA padora.
Haxoxpaenue f"(x). 1
Tema 4.2. Ymetn:
ITpumMeHeHHe -UCI10/Ib30BaTh MPOU3BO/IHYIO /IJIs1 U3yUeHusi CBOMCTB (PYHKLUN U OCTpoeHusi rpadkoB | 28 20
NMPOU3BO/JHOU K byHKLMH;
HCC/IeA0BAaHNIO -PUMEHSITh TIPOU3BOHYIO /IJIsl TIPOBeIeHUsT TTPUOJIIKEHHBIX BBIUMC/IEHNH, pellaTh
$yHKIMH. 3alauM TIPUK/IaZIHOTO XapaKTepa Ha HaX0ox/jeHre HauOOoJIbIIIero U HAaMMEHBIIIero
3HaueHus;
3HaThb:
-cxeMy uccneoBaHusi QyHKIUY;
-CXeMy HaXO)K/IeHUsI HauOOJIbIIIero ¥ HauMeHbIIIero 3HaueHni yHKIMK Ha OTpe3Ke U Ha
VIHTepBaJe.
OK1-OK3
4.2.1. Cojiep>xaHue yue0HOro MaTepuasia.
Bospacranue u [TpomexxyTKy Bo3pacTaHusi ¥ yobiBaHUs QyHKUMH. [IpOMeXXyTKM MOHOTOHHOCTH. 2 2
yObIBaHue CamocrosTenbHasA pabora.
(yHKIMH. 1.HaxosxeHue NIpoMe)KyTKOB MOHOTOHHOCTH. 1
2.M306pakeHne Ha rpadvike IPOMeKyTKOB MOHOTOHHOCTH (yHKLIWH. 1
4.2.2. Cojep>xaHde y4eOHOro MaTepHaJia.
IKCTPEeMyMBI Touku makcrumyMa. Touku muHuMyMa. Touku skcTpemyMa. Teopema depma. 2 2
pyHkMn. CraiuoHapHble TOUKU. JlocTaTOuyHbIe YCI0BUS TOTO, UTO CTaljMOHAapHAasi TOUKA SIB/SIeTCS
TOUKOM 3KCTpeMyMa.
CamocrosTennbHas pabora.
1.HaxoxeHve ToueK 3KCTpeMyMa. 1
4.2.3. Cojep>xaHde y4eOHOro MaTepHaJia.




IKCTPEeMyMBI Touku skcTpeMyma. HaxoskZieHre Touek S5KCTpeMyMa U 3HaueHUl (yHKLIUK B 3TUX
pyHkmu. TOUKaX.
CamocrosTeibHasA pabora.
1.0TBeThI HAa BONIPOCHI.
2.HaxoxJeHre Toyek 9KcTpeMyMa QyHKIMH.
4.2.4. CopepxaHue yue0HOro Marepuasia.
IIpumenenne HenpepbiBHast GyHKIMS Ha poMexyTke. CxeMa hccie[joBaHUsI PYHKLIMU C TIOMOILbIO
MPOU3BO/JHOM K TIPOW3BO/JHOM.
HCC/Ie;0BAaHHIO CamocrosTebHasA pabora.
pyHkmu. 1.CocTaBsieHue cxeMbl UCCIeJOBaHUS] (PYHKLIUU.
2 .HWccnenoBanue GyHKIMY C TIOMOILIbIO POM3BOIHOM 1 TIOCTPOeHre TpauKoB
byHKIM.
4.2.5. Cojiep>xaHue yue0HOro MaTepuasia.
ITpumenenue Cxema uccieioBaHusl (PyHKLMHY C IOMOLLIBIO NTPOM3BOAHON. [TocTpoeHre rpaykoB
MPOMU3BO/JHOH K dyHKLMM.
HCC/IeA0BAaHNIO Perienue 3agau 1o teme: «VccnenoBanve GyHKIUU C TIOMOLL[bIO TIPOK3BOJHOM».
(pyHkMn. Pemenue 3aau «[IpuMeHeHre TPOU3BOAHOM»
CamocrosTenbHasA pabora.
1.CocraBsieHust 0TYeTa O IPAKTUYECKOM TTPUMEHEHWH TTPOU3BOHOM.
4.2.6. Copepxanue y4yeOHOro Marepuasa.
Haubosb1ee u Haubosbiiiee 1 HauMeHblilee 3HaueHUs1 GyHKIMA. CXeMbl HaX0XK/JeHUsl HauboJIbIIero u
HauMeHblllee HauMeHbIlIero 3HaueHui GyHKIMU Ha TIPOMEeXXYTKe U Ha UHTepBasle.
3HaUeHus Perienue 3a71au 110 Teme: «HaxoxeHre HaX0X/|eHUst HauboJIbIIero ¥ HauMeHbIIero
(yHKIMH. 3HAaUeHU (PyHKLIWN».

KonTposbHasi padora Ne8

«[IprMeHeHNe MPOU3BOIHOMY.

CamocrosTenbHas padora.

1.CocraBneHue cxeMbl HaX0XK/eHHUs1 HAMOOJTBILIETO ¥ HAMMEHBILIET0 3HaUeHUH (HYHKIIH.




Tema 4.3. Ymetn: 30 20 10
Nurerpasn. -HaxOWTb TiepBOOOpasHbie (HyHKIIWY;
-BBIUMC/ISITh UHTETPaJl;
-BBIYMCJISATD TIJIOA/IA KPUBOJIMHENHBIX TpareLuil.
3HaTh:
-ompeZiesieHVe TIepBOOOpa3HOM, UHTeTpaia;
-popmyny HetoToHa-JIelibHuIIa;
-TI0Ia/Ib KPUBOJIMHEMHOMW Tpareryu.
OK1-OK3
4.3.1. Copep>xaHue yue0HOro Marepuasia.
ITepBooGpa3Hasi. Onpeenenve nepBoodpasHoii. OO1wmii BU/ riepoobpasHoi. 306paxkeHue 2 2
nepBooOpa3HbIX GyHKIWH. [Tepoobpa3Hast cTereHHOW (hyHKLIWH.
CamocrosTebHasA pabora.
1.Haxox/eHre 1epBo0Opa3HbIX CTeNeHHON QYHKI[UH.
4.3.2. Copepxanue y4yeOHOro Marepuasa.
IIpaBuia [TepBooOpa3Hasi. ITpaBuia HaX0XKAeHUs rIepBooOpa3HbIx. TabMila mepBo0OpasHbIX 2 2
HaXO0XX/IeHUs CamocrosTeibHas pabora.
MepBo00pa3HbIX. 1.CocraByieHre TabJUIIbI TEPBOOOPA3HbIX.
2.M3rotonieHre KapTouek «Tabmija nepBooOpasHbIX». 1 1
1 1
4.3.3. Copepxanue y4yeOHOro Marepuasa.
HNurerpan. Tabsuia mepBoobpasznbeix. OrnpeseneHre uHrerpana. @opmysia HetoToHa-JIeiibHuIa. 2 2
CamocrosTeibHasA pabdora.
1.BeIuric/ieHne onpesieieHHOTO UHTerpasa. 1 1
4.3.4. CopepxaHde y4ue0HOro MaTepuasia.
IInomaas KpuBosnvHetinas Tpanelusi. [11oiaqp KprBoMHeliHOM Tparnenyu. @opmysia HeroToHa- 2 2
KPHBOJ/IMHEIHOH JletibHuIIA.
TpanenuH. CamocrosTesibHas pabora.
1.M306pakeHre KPUBOTMHEMHOW TpareLiu. 1 1
2.BblurcieHue TI0MaA KPUBOIUHENHBIX TParielvid. 1 1




4.3.5. CopepxaHde y4ue0HOro MaTepHasia.
ITnomaanb [Tnoiab KpUBOMHEHHOM Tpaneruu. CriocoObl BIUMC/IEHHUS TUIOIIA ek 2 2
KPHUBO/JIMHEHHON KPUBOJIMHEMHBIX TpareLui.
TpanenuH. Pemienue 3asau o teme: «I1no1iap KpUBOIMHEHOW TpaIeLdn».
CamocTosaTeibHas pabora. 2 2
1.BbruncrieHue 110111a/ieli KpUBOJMHENWHBIX Tparelyi.
1
4.3.6. CopepxaHde y4ue0HOro Marepuaia.
Pemrenue 3apau. Nurerpan. Tabauiia nepBoo6pa3nHbix. I[1noiab KpUBOTMHENHHOM TpareLyy. 2 2
Pemrenne 3azmau « 1o teme: IHTErpanm».
CamocTosATeIbHas pabora. 2 2
1.IToaroToBKa coobirieHHH 1o TeMe «I3 ucTopuM uHTerpana»; «IIpunoKeHus
oripeJieJIeHHOT'O UHTerpasa». 1
1
4.3.7. Cojiep)kaHde yuye0HOro MaTepHasia.
Pemenue 3asau. Wnrerpan. Tabnuia nepoobpasHbix. [110111a/1b KpUBOIMHEWMHOW TpareLjyu. 2 2
KoHTtposibHas pa6ora Ne9
«MHTerpan. IIpuMeHeHue UHTErpaia». 2 2
CamocrosTenbHasA pabora.
1.BpInosTHeHNe AoMalliHe KOHTPOJIbHOM paboThl 10 TeMe «I11olaib KpUBOTMHEHHOM 2
Tpanerumn».
Pa3pen 5. 24 16
JJIeMeHTbI
KOMOMHATOPHKH,
CTaTUCTUKU U
Teopuu
BepPOATHOCTEI.
Tema 5.1. Ymetn: 7 4
J/1eMeHTBI -pelaTh TpoCTelre KOMOMHATOPHbIE 3aJjaull MeTO/IoM Tiepebopa, a Tak ke C

KOMOHHATOPHUKH.

WCT0/b30BaHHeM (hopMyI.




3HaTh:

-OCHOBHbI€E TIOHSITHSI KOMOMHATOPUKHU. POPMYJIbl pa3MellleHuH, epecTaHOBOK
coueTaHuii, HeroToHa.

OK4-0OK6

5.1.1. Cojep>kaHde y4ue0HOro MaTepHasa.
JJIeMeHTbI OcHOBHBIE TIOHSATHUSI KOMOMHATOPUKHU. POPMYJIbI pa3MelleHHH, TTepeCcTaHOBOK, 2
KOMOMHATOpPUKHU. | coueTaHuid. Popmysa 6mHomMa HetotoHna. CBoiicTBa OMHOMUHATBHBIX KO3(MOHULIMEHTOB.

CamocTrosTeibHasA padora.

1.M3roToByieHre KapTouek ¢ popMy/iamMHu. 1

2.PelnieHue 3a1au. 1
5.1.2. Cojiep)kaHde yue0HOro MaTepHasia.
Pemenue 3a/1a4 mo | ®opMyJibl pa3meliieHus, IepecTaHOBOK, coyeTaHuid. @opmysa 6mHoma HproToHa. 2
KOMOHHaATOpHKe. Perienue 3ajau Ha IpUMeHeHYe TTePeUnC/IeHHbIX (POPMYII.

CamocrosTenbHasA pabdora.

1.PerieHue 3aj1au Ha NprMeHeHUe (OpMYJI. 1
Tema 5.2. Ymetn:
O/1eMeHTBI TeOPUHU | -BLIUMC/ISITH B IPOCTEUIIINX C/Tyuyasix BePOSITHOCTUA COOBITHIT Ha OCHOBe T0/100pa ynca 10
BepOSITHOCTeM. VICXOJI0B.

3HaTb:

-omipeziesieHre COOBITHS, BEPOSTHOCTH COOBbITHSA. ClIOXKeHHEe U YMHOYKEHHEe

BEPOSITHOCTEM.

OK1-OK3
5.2.1. Cojiep)kaHue y4eOHOro MaTepHasia.
OcHoBHbIE OCHOBHBIe TIOHSTHS TeOPUU BeposTHOCTed. CoObIThs. Buzbl COOBITHIA. 2
MOHATHSA TEOPpHHU CamocrosTesibHas pabora.
BEepPOATHOCTEM. 1.ITogb0p OTBETOB Ha BOMPOCHI PEKOMEH/IYeMOMU JINTEPATYPBI. 2
5.2.2. Cojep)kaHde y4eOHOro MaTepHaia.
BeposaTHoCcTh BepositHOCTB COOBITHSI. DOPMYIIBI A/151 BBIYMC/IEHUST BEPOSITHOCTU cOObITHH. CrioxkeHue U | 2
COOBITHSA. YMHOKEHHe BepOSITHOCTEH COOBITHH.

CamocrosTebHasA pabora.

1.PemieHue 3ajja4 Ha BbIUKC/IeHHE BePOSITHOCTEM. 2




5.2.3. CopepxaHde y4ue0HOro MaTepHasia.
CnydaiiHas CnyuaiiHas BenruMHa. [IucKpeTHasi ciyvaiiHasi Be/IMUMHa, 3aKOH ee pacripe/iesieHus. 2 2
Be/IMYMHA. YuncnoBble XapaKTepUCTUKN JUCKPETHOM C/1ydyaliHOW BeJIMUMHBI.
CamocTrosTe/ibHasA padora.
OTBeTb! Ha BOIPOCHI.
Tema 5.3. Ymetn: 7 6 1
JJIeMeHTbI -aHaM3UpOBaTh UMC/IOBBIE IaHHbIe, Tpe/ICTaB/IeHHbIe B BU/le JUarpaMM, rpaUKoB;
MaTeMaTH4eCcKO#l | -aHaIM3uMpoBaTh MHGOPMALMIO CTaTUCTUYECKOTO XapaKTepa.
CTaTUCTUKHU. 3HaThb:
-Tpe/iCTaB/ieHUe JaHHBIX (TabJUIIBI, [UarpaMMbl, TPaUKH).
OK1-OK3
5.3.1. Cojiep>kaHde yuye0HOro MaTepHasia.
TabmmuHOoe U I[pencTaBnenye naHHBIX (TaOMULIBI, AUarpaMMel, rpadukn). ['eHepanbHasi COBOKYITHOCTD, | 2 2
rpaguueckoe BbIOOpKa, cpe/iHee apudMeTHUecKoe, Me/iaHa.
npeAcTaB/ieHUe
AAQHHBIX.
5.3.2. Copepxanue y4yeOHOro Marepuasa.
3ajaumn [TonsTre o 3asauax MaTeMaTUUeCKOM CTaTUCTUKU. PellleHre MpakTUUeCKUX 3a/au C 2 2
MaTeMaTH4YeCKOH | TIPUMeHeHHeM BepOSITHOCTHBIX COOBITHH.
CTaTUCTUKHU. KonTposbHasi padora Nel0
«KombuHaTopyKa, CTaTUCTHKA, TeOPUST BEPOSITHOCTEM. 2 2
CamocrosTenibHas pabora.
1.PereHue 3a/1au Mo MaTeMaTUUeCKOW CTaTUCTHKE. 1 1
Pazpen 6. 73 50 23
I'eometpus.
MHororpaHHuKu
Y Te/Ia BpalleHus
Tema 6.1. Ymetsn: 26 18 8

MHoOrorpaHHuKH.

-011peesiaTb B MHOT'OI'PAaHHUKOB;
-A€/1dTb Pa3BEPTKHU U MOJe/IM MHOI'OI'DAHHHKOB;




-BBIUMC/ISITh TI/I0LaJi TTIOBEPXHOCTEM MHOTOIPaHHUKOB.

3HaTh:

-ompe/ie/ieHUe MHOTOTPaHHUKA, TPHU3MBbI, Napasuiesienuneza, mipaMu/ibl, TPaBUIbLHOTO
MHOI'OyTOJIbHUKA;

-(opMyJIBI [ BBIYMC/IEHUS TI/I0111a/iel TTOBePXHOCTe MHOTOTPaHHUKOB.

OK4-OK6

6.1.1. Copep>xaHue yue0HOro Marepuasia.
MHororpaHHuku. | MHororpaHHuk. COCTaB/IsIFOIMe MHOI'OTPaHHUKA
IIpu3ma [Ipusma. Cocrassironue rpy3sMsl.
CamocrosTebHasA pabora.
1.M3rotoBrieHune Npu3sMbI.
6.1.2. Copepxanue y4yeOHOro Marepuasa.
[Tapannenenuneapt | [lapannenenunes. IIpsiMmoyrosibHbIM Tapasienenurnes. CBOMCTBa MPSIMOYT0/IBHOTO

U UX CBOICTBA.

rapaJsiesenuriesia.
CamocrosTenbHasA pabora.

1.M3roToBneHre Mojernen napasiesenure/a.
2.[1oka3aTe/bCTBO CBOWCTB Mapasiieienunesa.

6.1.3. Cojep)xaHde y4eOHOro MaTepHaJia.
[Tupamupa. [Tupamuzpl. CocTas/sronve nipaMuibl. Y cedeHHas nupamuza. CocrasistoLye
YceueHHas yceueHHOM nupamu/bl. [Ipumepsl.
nvpamuza. CamocrosTeibHas pabora.
1.M3roToBnieHue Mojesnei MMpaMu/ibl.
2.Peuienue 3ajau.
6.1.4. Cojep>xaHde y4eOHOro MaTepuaJia.
[IpaBuIBbHBIE OrnipepenieHre NMPaBUILHOTO MHOTOIPaHHHUKA.
MHOI'OTPaHHUKHU [IpaBuIbHBIE MHOTOTPAaHHUKK: TeTPas3/p, Ky0, OKTa3/p, UKocasip, AoAeKas/p.

CamocrosTenbHas pabdora.
H3roToB/ieHre MO/iefel MPaBUIbHOTO MHOTOTPaHHHKA.




6.1.5. CojepxaHue y4de0HOro Marepuasa.
Peitienue 3azau. MHororpaHHUKY. PellieHue 3a/1au 10 JJaHHOM TeMe. 2 2
Perienue 3azjau o teMe: «MHOrOrpaHHUKM BOKPYT Hac»
CamocTrosTe/ibHasA padora. 2 2
1. IMoaroroBka cooOIIeHN TI0 Teme:
«MHoOrorpaHHyMKH BOKPYT Hac» 1 1
6.1.6. Copepxanue y4yeOHOro Marepuasa.
[Tnomazs MHororpannauku. [1o1jazb MOBepXHOCTe MHOTOTPaHHUKOB. 2 2
MOBEPXHOCTEeN Perienne 3aau 1o teMe «OripesiesieHHe IJI0L[aZAU TOBEPXHOCTH»
MHOI'OT'PaHHUKOB. KoHnTtposibHas pa6ora Ne 11 o Teme «MHOTOTpaHHUKI. 2 2
CamocrosTenbHas pabdora.
1. HaxoxxzeHue miolazieil IoBepXHOCTeH MHOTOTPaHHUKOB: MPU3MBbI, MTMPaMU/IbI, 2 2
rapasuiesenureza.
1 1
Tema 6.2. Ymetn: 24 16 8
Tena BpaleHus -JleflaTb Pa3BEPTKU U MOJe/Y TeJl BpallleHusl.
-OMpeJe/IUTh MJIOIIA/IA TOBEPXHOCTEN Tesl BpallleHHUs.
-TIPUBOJUTb KOHKPeTHbIe TIPUMephl U3 OKPY Katolllel cpefibl U MpeMeToB Oyayiieit
npodeccuy, uMetonye ¢Gopmy Tesl BpallieHusl.
3HaTh:
-oripefiesieHUe TeJ BpallieHus ( WIMHAP, KOHYC, yCeueHHbIN KOHYC, cdepa, 111ap)
-(popMy/JIBI I/I0LA/leH, TOBEPXHOCTH TeJl BpaLL|eHUsI.
OK1-OK3
6.2.1. Cojep>xaHde y4eOHOro MaTepHaJia.
uunap. Humuuzap. Cocrapssitolye 1uidHApa. V3o00paskeHue unvHzApa. Pa3BépTKa MUIMH/pA. 2 2
Mopens nunvHapa.
CamocrosTenbHas pabora.
1.M3roToBsieHre pa3BEPTKY LIWJIUH/APA. 1 1
2.M13roToBeHre MOJIe/N ITAJIUHPA. 1 1
6.2.2. Cojep)xande y4eOHOro MaTepHaJia.
Konyc. Konyc. CocTapssoniye KoHyca. M3o0paxxeHue KoHyca. Pa3BépTka KoHyca. Mojienb 2 2




Y ceueHHBIN

KOHYCa. Y ceueHHBIM KOHYC U €T0 COCTaBJIAROILIHE.

KOHYC. CamocrosTesibHas pabora.
1.M3roTtoBnieHne pa3BéPTKU KOHYCa. 1
2.M13roToBieHre MOJIeJIU KOHYyCa. 1
6.2.3.Pelienue Cojep>xaHde y4de0HOro MaTepuasia.
3ajad. Tesa BpaiieHus. Pelienue 3azau. 2 2
Perienue 3aziau 1o teMe « Tesa BpaljeHUs1 BOKPYT Hac». 2 2
CamocTrosTeibHasA padora.
1.PerieHue 3azau 1o TeMe «Tesia BpalljeHUs». 2
6.2.4. Copepxanue y4yeOHOro Marepuasa.
IInomaau @dopmyJibl AJ1 BBIYUCIEHUS TJI0LLaZlell TOBePXHOCTH LMINH/PA, KOHYCa, yCeUEHHOTO 2 2
TOBEPXHOCTH TeJI | KOHyCa, chepsl.
BpalleHusl. Pemenne 3asjau « OnpeiesieHye miomazei JaHHbIX (GUTyp». 2 2
CamocrosTenbHasA pabdora.
1. Berunc/ieHre 1/1011a/iel Tesl BpallleHUH . 2
6.2.5. Copepxanue y4yeOHOro Marepuasa.
Pemenue 3apau. Pemenue 3azau o teme «Tesa BpaitieHus» 2 2
KonTposbHasi padora Nel2 o teme «Tesa BpalieHus». 2 2
Tema 6.3. Ywmertsn. 23 16
O6béMbI -BBIUMCJTUTH 00BbEMBI MHOTOTDAHHUKOB:
MHOTOTPAaHHUKOB | - BEIUKMC/IUTE OOBEMBI TeJl BpalljeHusl.
U TeJI BpaljeHus. | 3HAThb:
-TIOHsATHE 00BEMA;
-CBOMCTBa 00BEMA;
-opmyibl 06BEMa MPU3MBI, Napasuiesienuresa, MMpaMu/bl, IUIUHIPA, KOHYCa, 111apa.
OK1-OK3
6.3.1. Cojep)xaHde y4eOHOro MaTepHaJia.
ITonsatue o6béma. | [TousiTe O6bEéMa. OOBEM TIPU3MBI. 2 2
O0BéM MpU3MBI. CamocrosTebHasA pabdora.
1.HaxoyieHue 00béMa MPU3MBbI TI0 IaHHOW MO/IEJIH. 1

6.3.2.

Copep>xaHue yde0HOro Marepuasia.




Pemrenue 3apau. O06BémbI Kyba. O6bEM NpSIMOYTO/ILHOTO TIapasuiesienunesa. O6bEéM npusMebl. 3ajaun Ha | 2 2
BbIUKC/IeHHe 0OBEMOB.
CamocrosTeibHasA pabora.
1.PeriHue 3agau. 1
6.3.3. Cojep>xaHde y4de0HOro MaTepuasia.
O0BéMBI OO6BéMmbI pU3MBI. PellieHue 3a/jau Ha BBIUMC/IeHHEe 00bEMa MUPaMUZbl U YCeUEHHOM 2 2
nupaMu/bl. MMpaMUJbl.
CamocTrosTeibHasA padora.
1.BeruriciieHre 06bEMa MUpamMH/IbI ( IO MOZIEJISIM) 1
6.3.4. Copepxanue y4yeOHOro Marepuasa.
O6béMbI O6béM rummHApa. O6BEM KoHyca. OOBEM yCeUEHHOTO KOHYCA. 2 2
HWIHHAPA. CamocTosTesibHas pabora.
O0BéM KoHYyCa. 1.BblurciieHre 06bEMa KOHyca ( TI0 IaHHBIM MOJIEJISIM) 1
2. Beiuncsienre 00bEMa LWIMH/PA.
6.3.5. Cojep)xaHde y4eOHOro MaTepuaJia.
O6bém mapa u ero | O6bém mapa. O6bEM mapoBoro cekropa. O6bEM 1IAPOBOTO CErMEHTa. 2 2
yacrTeH. CamocrosTennbHas pabora.
1.Pewienue 3azau. 1
6.3.6. Cojep>xaHde y4eOHOro MaTepHaJia.
Pemrenue 3ajau. O06wém npusmbl. O6bEéM TpamMubl. O0BEM tuMHApPa. O0BEM KoHyca. OObEM 1m1apa. 2 2
Perienue 3a71au 110 Teme: 4 « OOBEMBI MHOTOTDAHHUKOB U TeJl BPaIL|eHHs»
KonTposabHasi padora Nel3 1o teme « O6BEMbI MHOTOTPDAHHUKOB U TeJT BPAITIeHHUS». 2 2
CamocrosiTe/ibHasA padora. 2 2
PaboTa Ha/l OIIMOKaMH. 2
Paszpen 7. 21 13
O6o0maromee
MOBTOpeHMNe 1o
Kypcy
MaTeMaTHKH
Tema 7.1. Ymetn: 21 13
O6o0maomnee -peniaTh 3a/lauM, aHaJIOTMUHbIE SK3aMeHAIIMOHHBIM.




NOBTOpPEHMe. 3HaTb:
-OCHOBHbIe ()OpPMYJIbl TPUTOHOMETPUU
-CII0COOBI pellieHus ypaBHEHUH Y HEpaBeHCTB;
-TabMiia TIPOM3BO/IHBIX, TabO/HIIa TTIEPBOOOPA3HbIX;
-TeopeMy pasfie/sia «reOMeTpUr»
OK4-OK6
7.1.1. Cojep>xaHue y4e0HOro MaTepuasa.
Anredpanueckue @dopmyJibl COKpall|eHHOT0 YMHOKeHus1. CBOMCTBA cTerneHu U Korus. OCHOBHbIE
npeodpa3oBaHus. | GOpPMYJIbI TPUTOHOMETPHH.
7.1.2. Copepxanue y4yeOHOro Marepuasa.
Pemienne Crioco6bl peliieHus TIOKa3aTe/IbHbIX YpaBHEeHU Y HepaBEeHCTB.
NnoKa3aTe/JIbHbIX
yPaBHEHUM U
HepPaBeHCTB.
7.1.3. Cojep)xaHde y4eOHOro MaTepuaJia.
Pemenune Crioco06bI perieHHst TOrapuMUUECKUX ypaBHEHW U HEPABEHCTB.
JiorapumMHuUecKu
X ypaBHeHUH U
HepaBeHCTB.
7.1.4. Copep>xaHde y4e0HOro Marepuasia.
Pemenue CriocobbI pelilieHUsI TPUTOHOMETPUYECKUX YPaBHEHUIA.
TPUTOHOMeTPUYeC
KHX YPaBHEeHHH U
HepaBeHCTB.
7.1.5. Cojep)xande y4eOHOro MaTepHaJia.
IIpousBoaHas u eé | [Tpon3BoHast Tabsuia Tpou3BogHBIX. PopMysibl quddepeHrpoBanus. CxeMa
NpUMeHeHHe. WCCIeJOBaHUs (PYHKLIUHU.
7.1.6. CojepxaHue y4de0HOro Marepuasa.
HNurerpan. ITepBooOpa3sHas. urerpas. Tabnuiia mepoodpa3nbix. [11o1aib KpUBOTUMHEHHOM
TpaneLuu.
7.1.7. KonTposbHasi pabora Ne14




IIpeasKk3amMeHanuo
HHas padora.

7.1.8 CamocTosATeIbHas paboTa 3 1 2
Ananus PaboTa Haz ommbkamu

KOHTPOJIbHOM

padoThI

HTOr0 428 285 143

2.3.0cHoBHBIE BH/IbI YU€OHOU AeSITeTLHOCTH 00yYarIUuXCs




e Pasjen yueOHOW AUCIUTIUHBI

o OCHOBHBIE BH/IbI JIeITEJTHBHOCTH 00YYaroIMxCst

Pa3pen 1. Anre6pa.

Bbiuncsienve 3HaueHWM (YHKIMKA 10 3HAYEHHIO apryMeHTa.
OmpefienieHle TIONIO)KEHUsT TOYKM Ha rpaduke [0 ee
KOOp/[MHaTaM 1 HaobopoT.

Vcrionb3oBaHve cBOMCTB YHKLMM 17151 CpaBHeHUs 3HAYeHU I
cTerneHei ¥ jorapu(Mos.

[TocTpoenne rpadUKOB CTeNEHHBIX U JIOTapUOMUUECKUX
yHKIMH.

PemieHrie okasaTe/ibHBIX U JIOTAPUPMUAYECKHUX ypaBHEHUH U
HepaBeHCTB 110 U3BECTHBIM a/lrOPUTMaM.

OsHakoMJ/IeHHe C TIOHSITUEM HelpepblBHOM IepuoUvecKoi
K-

uy, GOopMyJIMpOBaHWE CBOWCTB CHHYCa W KOCHUHYCA,
IIOCTPOEHUe

uX TpadrKoB.

O3HakoMJIeHHe C TOHATHEeM FapMOHUUECKUX Kore0aHui u
npyUMepaMl  TapMOHMUYECKHWX Koje0aHWi JIsd  OrucaHus
npoieccoB B ¢GU3MKe U APYrdx o0sacTsX — 3HAHUSL.
OsHakom/IeHMe C TIOHSITUEM pPa3pbIBHOW TepUOoJUYeCcKOi
¢yskumy, GopMynMpoBaHUe CBOWCTB TaHI'eHCA U KOTaHTeHCa,
IIOCTPOeHue UX rpadMKOB.

[IpumeHeHHe CBOUCTB QYHKIMI /151 CDaBHEHUS 3HAUeHUI
TPUTOHOMETPHUUECKHX ¢byHKUUMH, pelLieHus
TPUTOHOMETPHUECKHX ypaBHeHHH.
IMocTpoenue rpadmMKoB 06paTHBIX TPUTOHOMETPUUECKUX (YHK-
LW ¥ oTipefiesieHue 1o rpaikaM UX CBOMCTB.

PeweHne PaunOHalIbHbIX, nppaunoHalJibHbIX,
NMokKa3aTeJlbHbIX

n TPUTOHOMETPUYHECKNX ypaBHeHI/Il7| n CncTeMm.
Ncnonb3oBaHMe CBOWUCTB U FpagIMKoB (YHKLNN
019 pelleHnsa ypaBHEHUN.

nOBTOpeHVIe OCHOBHbIX npmnemos peweHnd
cncrTem.

PeweHne ypaBHeHUA C MpPUMEHEHUEM BCeX
npmnemMos (pa3no>KeH|/|s| Ha MHOXWTeJIN, BBeOeHUA
HOBbIX HEN3BECTHbIX,

NoACTaHOBKMN, rpaddM4yeckoro Metoaa).

PeweHne cucrem ypaBHeHvu7| C npumMmeHeHmnem
Pa3INYHbIX cnocobos.
O3HakomneHue ¢ obwmMm BOMNpocCamMu peLleHus
HepaBeHCTB U

NCNosib30BaHMEe CBOMNCTB U rpaukoB (YHKLNN
npu peleHnm

HepaBeHCTB.

PelwleHne HepaBEHCTB W CUCTEM HEPABEHCTB C
NPUMEHEHNEM Pa3/INYHbIX CNOCO6OB.

npl/lMeHeHI/Ie MaTeMaTn4eCKnx ™mMeTonoB And
peLleHns

cofep)kaTesibHbIX 3a4a4 U3 pas/inyHbiXx obnacTten
HayKun n

npakTuku. WNHTepnpeTupoBaHne pe3ynbTaToB C
Yy4eTOM peasibHbIX OrpPaHUYEeHNN.




®  Pazgen 2.I'eomerpus.
IIpsaMble ¥ UIOCKOCTH B IPOCTPAHCTBe.

dopMy/MpoBKa M IIpUBeJeHMe JoKasaTe/lbCTBA IIPU3HAKOB
B3aMMHOT'O PACII0JIOXKEeHHsI MPSIMBIX U TIJIOCKOCTeN.
PacriosHaBaHve Ha uepTe)kax M MOZessiX Pas/uuHbIX C/1yuyaeB
B3aMMHOIO  pacIoJIOKeHUs  MpsSIMbIX U IUIOCKOCTeH,
apryMeHTHDOBaHKe CBOMX CY>KJeHUH.
dopmynupoBaHre Orpe/ieNieHnH, PU3HAKOB U CBOWCTB
rapasiebHbIX u NeprieHIMKY/ISIPHbIX TIJIOCKOCTeH,
JIBYTDaHHBIX U
JIMHENHBIX YTJIOB.
BhlinosiHeHre TOCTPOEHMUS! YIJIOB MEXY IPSIMbIMU, TIPSIMOM U
IUIOCKOCTBIO, MeXJy IUIOCKOCTSIMM IO  ONMCaHUIO U
pacrio3HaBaHWe UX Ha MOZeJIsiX.
[IprvMeHeHMe NIPHU3HAKOB M CBOMCTB PaCTON0)KeHHs MIPSMBIX U
IJIOCKOCTe! MpU pellieHny 3a/au.
N306pakeHre Ha PUCYHKax M KOHCTPYMpPOBaHHE Ha MOJEJsIX
NeprieHJUKY/ISIPOB Y HAK/IOHHBIX K TVIOCKOCTH, MPSIMBIX,
rapajuieflbHbIX — TVIOCKOCTeH, YIVIOB MeXAy TIpIMON U
TIJIOCKOCTBIO
1 000CHOBaHHe MOCTPOEHUSI.
PelieHue 3a/1a4 Ha BbIUKC/IEHUE T€OMETPUUECKUX BeTUUKH.
OnucbiBaHUe PacCTOSIHUSL OT TOUKH /IO IUVIOCKOCTH, OT MPsSIMOM
70 IJIOCKOCTH, MeXIy TIJIOCKOCTSIMH, MEXIY
CKPeLLMBAIOLIUMUCS  TIPSIMBIMUA,  MEXAY  TPOW3BOJILHBIMHU
(urypamu B TIpOCTPaHCTBe.
dopMy/MpoBaHue U J0Ka3blBaHUE OCHOBHBIX TEOPEM O
PacCTOosHUAX (Teopem CylLLleCTBOBaHUsI, CBOMCTBA).
N300pakeHne Ha uYepTe)XaX M MOJENSX PpacCTOSHUS W
000CHOBaHMe CBOMX CyKzeHul. Ornpe/iesieHre 1 BEIUUCIeHNe
paccTosiHui B rpocTpaHcTBe. IIprMeHeHre GhopMyn U TeopeM
IJIaHUMEeTPUU 151 PellieHus 3aJau.
OsHakoMJIeHHe C TOHSITUEM Ilapasiie/IbHOTO MPOeKTHPOBaHMUS
U ero cBoiictBamu. @OpMyIMPOBaHKE TEOPEMBI O TI/IOMAAN
OpTOTOHAILHOM MIpoeKnn MHOTOYTOTbHUKA.
[lpumeHeHne Teopuu [yisi OOOCHOBAHHMS TIOCTPOEHHH U
BBIUKC/IEHUH.
AprymMeHTHpOBaHMe  CBOMX  CY)KJEHHH O  B3alMHOM
PacIioI0>KeHUH MTPOCTPAHCTBEHHBIX (QUTYP.
OsHakoMm/leHHe C TMOHATHMEM BeKTopa. V3yueHue [eKapTOBOH
CUCTeMbl KOOpJMHAaT B IIPOCTPaHCTBe, IIOCTPOeHHe 110
3aZlaHHBIM KOODJMHATaM TOUeK U TUIOCKOCTeH, HaxOoKIeHre
KOOD/JIMHAT TOYEK.
V3yueHne CBOWCTB BEKTODHBIX BEJIMUWH, TPABUJI PA3/IOXKeHUs
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBe, MPAaBWI HaXOXKIEHUs
KOOpDZMHAT BeKTOpa B TIPOCTPAHCTBe, TpaBWI MAeWCTBUM C
BeKTOpaMH, 3a/JaHHbIMK KOOpJMHATaMHU.
IlpvMeHeHWe Teopuy TIPM peLleHWH 3alad Ha [JeMCTBUSI C
BEKTOpaMHU.
V3yueHre CKa/sIpHOTO IIPOM3Be/leHUs] BEKTOPOB, BEKTOPHOIO
ypaBHeHUs1 NpsSMOM M IUIOCKOCTU. [IprMeHeHue Teopuu Ipu
pellieHny 3afiay Ha [JelCTBUS C BeKTOpaMH, KOOPAWHATHBIN
MeTOJl, TIPUMeHeHHe BeKTOPOB [/l BBIYMC/IEHUS BeJTUUMH
YTJIOB U PaCCTOSIHUI.
O3HakoMJIeHWe C AOKa3aTelbCTBAMH TEOPEM CTEPEOMETPHU O
B3a-
UMHOM  pacro/IO)KeHWHd  TpsSMbIX M IUIOCKOCTeH €
HCII0JIb30BaHHEM




BEKTOPOB.

Pazgen 3. Hauana MaTreMaTHYecKOro
aHa/IM3a.

O3HakoMJIeHHe C TIOHATHEM ITPOU3BOJHOM.

N3yuenne u  QopMyavpoBaHWe ee  MeXaHWYeCcKoro |
reoMeTPUUeCcKOro CMbIC/IA, U3yUYeHHe ajrOpUTMa BbIUMCIEHUS
MPOM3BOJIHOM Y Ha TIpUMEpe BBIUMC/IEHUS MIHOBEHHOU
CKOPOCTHU U YTJIOBOTO KO3 pULIMeHTa KacaTeTbHOM.
CocraByieHWe ypaBHeHHWsI KacaTeJlbHOM B 00meM BH/e.

YcBoeHue TpaBUJI IuddepeHLIPOBaHUS, TabMUTIBI
MIPOU3BOZHBIX

3/1eMeHTapHbIX byHKLMH, NpUMeHeHue IJ1s1
b depeHLIPOBaHUS

(yHKUMH, cocTaB/eHNsl ypaBHEHUsI KacaTeIbHOM.

N3yueHue TeopeM 0 CBS3U CBOMCTB (DYHKI[UM U TIPOM3BO/IHOM,
(hopmyMpoBKa uX.

ITpoBeseHre C TOMOILBIO  TPOM3BOJHON  WCCJIe[OBAaHUS
yHKImH,

3aJlaHHOM opMyIoii.

YcraHoB/eHMe CBs3W CBOWMCTB (DyHKLIMM U TIPOU3BOAHOM IO X
rpaduKam.

[lprMeHeHWe TIPOM3BOAHOM [/l  pellleHMsT 33flad  Ha
HaxoxK/leH!ue

HanOOJIbILIEr0, HAaMMEHBIIIeTO 3HAUeHUs U Ha HaXOXKeHe
3KCTpeMyMa.

O3HakoMJIeHHe C TTOHATHEeM WHTerpasa U riepBoobpa3Hoii.
V3yueHuie mpaBusia BIUKC/IEHNs TIepBOOOPA3HOU U TeOpeMBI
HeroToHa— JletibHUIIa.

Perienvie 3a71a4 Ha CBsI3b NEPBOOOPA3HON U ee TPOU3BO/IHOM,
BBIUKMC/IEHVe 11ePBO00pa3HOM /7151 JAHHOW (QYHKLUM.

Pemienvie 3a1a4 Ha MpUMeHeHVe WHTerpasa /ijisi BLIUMC/IeH st
(bu3myeckuxX BeJIMUMH U TI/IOLAZIeH.

Pazgen 4.3/1eMeHTBIKOMOUHATOPHKH,
CTAaTUCTUKU U TEOPUH BepPOSAATHOCTEH.

V3yueHuve TmipaBWIa KOMOWHATOPUKM W TPUMEHEHHe TIpH
pelLieHUN

KOMOWHATOPHBIX 3a7iay.

PelleHne KOMOWHATOPHBIX 33/lad MeTOZOM Tiepebopa U TI0
TIPaBWITy YMHOXKEHUSI.

O3HakoMJ/ieHue C TMMOHATHUAMU KOM6I/IHaT0pI/IKI/IZ
pa3MelleHrnsaMHi, COUeTaHUAMMU, TepeCTaHOBKAMU U d)opMynaMH
AJis nux BbIUHMCJ/IEHU.

OO6bsicHeHWe W TIpUMeHeHWe (HOpPMY /i1 BBIYHC/IEHUS
pa3MelleHHH, TTepecTaHOBOK M COUETAHUM MPY PeLlleHuH 3aJau.
O3HakomsieHne ¢ OwHOMOM HBIOTOHa W TpPeyroJbHUKOM
[Tackans.

PerieHrie mpakTHUyeCcKUX 3aZlau C UCI0J/Ib30BaHUEM TOHATUN U
MpaBu/I KOMOMHATOPHUKH.

N3yueHune Knaccuueckoro omnpejie/ieHusi BepOSITHOCTU, CBOMCTB
BEpOSITHOCTH, TEOPeMbI O CyMMe BepPOSITHOCTEH.

PaccmoTpeHre nprMepoB BbIUMC/IEHUS] BEPOSITHOCTE.
Pewenne

3a/la4 Ha BBIYMC/IEHHE BePOSTHOCTEH COOBITHIA.

ITpencTapienue qaHHBIX (TaOIMILIBI, AUArpaMMBI, TpaduKH).
O3HakoMJIeHHe C TpeJiCTaB/ieHueM YUCIOBBIX JAHHBIX U UX
XapaKTepPUCTHUKAMHU.

PerieHrie mpakTHUECKHX 3a/1a4 Ha 00pabOTKY UMCIOBBIX
JAHHBIX,




BbIUMC/IEHWE MX XdPDAKTEPUCTHK.

Paspesn 5. MHOrorpaHHMKH M TeJjla BpallleHUus!

OnuvcaHve WM XapakTepuCTMKa  pa3/MUHbIX  BU/OB
MHOI'OTDaHHUKOB, TlepeunciieHr e UX 371eMeHTOB U CBOMCTB.
M306pakeHre MHOTOTPaHHUKOB U BBITIOJTHEHUE TTOCTPOEHUs Ha
M300paKeHUsIX U MO/IeJISIX MHOTOTPaHHHUKOB.

Bblunciienve  JIMHeHMHBIX ~— 371eMEHTOB U YIVIOB B
IIPOCTPaHCTBEHHbIX

KOH(UrypaLusx, apryMeHTHPOBaHUe CBOMX CY)KJeHUH.
XapakTepuctuka W W300pakeHWe CeuyeHHs, pPa3BePTKU
MHOrOrpaH

HUKOB, BbIUMC/IeHUe TUIOIIa/iel TIOBePXHOCTeM.

[TocTpoeHye NMPOCTEHIINX CeUeHUH Ky0a, MPHU3MBbI, TUPaMU/IBL.
[TprmeHeHue (HaKTOB U CBeJleHUI 13 T/IaHUMEeTPUH.
Os3HakoMm/IeHWe C BWJaMd CHMMETPUH B TPOCTPaHCTBe,
(hopMy/poBaHue orpe/ie/ieHUid U CBOWCTB. XapaKTepPUCTHKA
CUMMeTPUHU TeJl BpallleH!si U MHOTOT'PaHHUKOB.

[TpriMeHeHMe CBOWCTB CUMMeTpPHU I1PU pelleHnH 3ajau.
Vcronb3oBaHre IPUOOPeTeHHBIX 3HAHWH [i/Isl UCC/Ie/JOBAaHUS U
MO/e/TUPOBAHUS HeC/IOKHBIX 3a/iau.

M306pakeHre OCHOBHBIX MHOTOTPaHHUKOB U BbITIOJIHEHHE
PUCYHKOB I10 YC/IOBUSIM 3a/iay.

OsHakomJIeHHe C BUJAMH TeJl BpalljeHusi, (JOpMy/IrMpoBaHue UX
orpe/ie/ieHUd 1 CBOMCTB.

dopMyIMpOBaHUE TEOpeEM O CeueHWH I1apa TUIOCKOCTBI0 H
TIJIOCKOCTH, KacaTesbsHOH K cdepe.

Xapakrepuctuka ¥ HM300pakeHHe Tesl  BpalleHHWs, UX
pa3BepTKH, CeueHusl.

Pemiennie 3a7iay Ha MOCTPOEHWE CeuyeHHH, BbIUMCJIEHWE [JIVH,
pacCcTosiHUM, YI/oB, muiomiaded. I[IpoBefeHue goKasaTeabHBIX
paccy>kKJeHui TIpU pellieHUH 3a/jau.

[TprMeHeHMe CBOMCTB CUMMETPUH IIPY pellleHUU 3aau Ha TeJla
BpallleHusi, KOMOMHALIMIO TeJl.

M306pakeHre OCHOBHBIX KPYTJIBIX TeJl ¥ BHITIOJTHEHHE PUCYHKA
I10 YC/IOBUIO 3ajauul.

O3HakoMJIeHHe C TTIOHATUSIMHU TUIOLIaIU U 00beMa, aKCHOMaMU
Y CBOMCTBaMH.

Permienyvie 3a/1au Ha BbIUMC/IEHHe TUIOMIAZeN TUIOCKUX QUTYp C
NIpUMeHeHHeM COOTBeTCTBYHOIIMX ¢opMysn #W  (akToB U3
TIIaHUMEeTPHH.

V3yyeHne TeopeM O BBIUMCIEHUH 0OBEMOB ITPOCTPAHCTBEHHBIX
Tes, pellleHUe 3alay Ha MpuUMeHeHHe (DOPMY/ BBIUMC/IEHUS
00BeMOB.

W3zyuenue (opmys AJisi BEIUKC/IEHUS TUIOLIAiel TIOBepPXHOCTel
MHOI'OTDaHHUKOB U TeJjl BpalljeHusl.

OsHakoM/IeHMe C  MeTOJOM  BbIUMC/IEHMs  IIIOLIaju
MIOBEPXHOCTHU Cepkhl.

Pemienrie 3a7au Ha BbIUMC/IEHHWE II/IOIIaZlell I1OBEPXHOCTU
MIPOCTPAHCTBEHHBIX TeJI.




3. YCJIOBUS PEAJIU3AIIMU YYEFHOU JUCHUII/IMHBI

3.1. TpeGoBaHussi K MHHUMA/JIbHOMY  MaTepHa/IbHO-TEXHUYECKOMY
o0ecrnieyeHHUI0

Peanu3zaiusi yueOHOWM [UCLIMIIMHBI MaTeMaTHKa OCYLLeCTB/seTCS B yueOHOM
KabuHeTe «MaTemMaTHKa».

O6opyzoBaHre yueOHOro KabHHeTa:

1. TTnakaThel: TabMIA IPOM3BOIHBIX, TaO/IMIIa TepBO0Opa3HbIX, CBOMCTBA
CTerneHu, CBOMCTBA JIorapu(MoB, OCHOBHBIE ()OPMYJIbl TPUTOHOMETPHH,
Tab/Mila 3HaUeHUI TPUTOHOMETPUUeCKUX (DYHKIUM, TIpoCTelIe
TPUTOHOMETpUUEeCKUe YpaBHEeHUs, TI/Io[aZii MHOTOTPaHHUKOB U Tejl
BpallleHus, 00bEMbI MHOTOTPAHHUKOB U TeJT BpaIlleHHsl.

2. [upakThyecKyde KapTOUKH IO TeMaM: MPOM3BO/IHAsT CJIOXKHON yHKIIUU,

mvddepeHia, OCHOBHbIE METO/IbI MHTETPUPOBAHMS, OTIpe/ie/IeHHbIM

VHTErpaj v ero NpuioXKeHus, peleHrue CUCTeM JIMHEWHbIX YpaBHEeHUH

TecToBbIe 3afiaHUs 110 TEMaM.

MaTemaTHyecKre JUKTaHThI.

YepTéKHble MPUHAJJIE)KHOCTH (TPeyrobHUK, TPAHCIOPTUD, LIUPKY/Ib).

Crenppl: hopMysibl AuddepeHIpoBaHus, TabmMila TePBO0OpPA3HbIX,

Tab/uI]a 3HAUeHH TPUTOHOMETpHUUYeCKuX (DYHKIMM, OCHOBHBIE (HOPMYJIbI

TPUTOHOMETPUH, 00BEMBI MHOTOTPAHHUKOB U TeJT BpaIlleHHsl.

8.TexHuueckre cpe/icTBa 00yueHHs: KOMITbIOTep, IIPOEKTOp, HOYTOYK, 9KpaH.

NUThsWw

3.2. NudopmanpoHHoe od0ecieueHue 00yueHust

IlepeueHb yueOHBIX u3AaHU, VIHTepHeT-peCcypcoB, /OMO/HUTE/TIHLHOU
JIMTepaTyphI

st 00yuaroimmxcs

1. MatemaTuKa: ajqrebpa ¥ Hauasla aHaM3a, reometpus. 'eometpus. 10-11
KJIaCChl: yueOHUK /1Jis 00pa3oBaTe/bHbIX OpraHMU3aliuii: 0a30BbIi U
yrny6nennsiii yposuu/ [[JI.C.ATtanacsH, B.®.Byty308B, C.b.Kagamies].-5-e
n3a.-M.: IIpocsewenue, 2018.-255c¢. :nin.- (MI'Y-wikorne).

2. Matematuka: airebpa v Hauasia aHa/lM3a, TeoMeTpust. Anrebpa v Hauama
aHasm3a. 10-11 Knacchl: yueObHUK 7151 0Opa3oBaTebHBIX OpraHU3allvi:
6a3oBbiit 1 yriybneHnbiit yposan/ [111.A.AnmmoB, FO.M.Kossiru,
M.B.TkaueBa].-7-e uzg.-M.: I1pocgeljenue, 2019.-464c. :un.- (MI'Y -
IIIKOJIE).

st npenojaBaresisi



5.

6.

. Asnrebpa u Havasia aHanmm3a. 10 Knacc: yueOHUK 71t 06pa3oBaTe/IbHBIX

yupexkaeHuii: 6a30Bbiii 1 podusbHbI ypoBHU/ [C.M.HUKOMBCKUH,
M.K.IToranog, A.B.IlleBkuH]. — 11-e u3g. M.:I1pocBeiiienue, 2016.-4674c.:
un.- (MI'Y-ukosne).

. Anrebpa v Hauana aHaiu3a. 11 kacc: yueGHUK /17151 0Opa3oBaTebHbIX

yupexaeHuit: 6a30Bbiii U nmpodunbHbIN ypoBHYW/ [C.M.HUKOIbCKUIA,
M.K.TToranos, A.B.IlleBkuH]. — 11-e u3g. M.:I1pocBeiienue, 2016.-4674c.:
un.- (MI'Y-mkone).

HNuTepHeT-pecypcol:

. http://www.youtube.com/watch?v=1546Q24djU4&feature=channel (Jlekius

8.0OCHOBHBIe CBe/IeHNs O PALMOHA/IBHBIX (DYHKLIVSIX)

. http://www.youtube.com/watch?v=TxFmRLiSpKo (I'eomeTpuueckui

CMBICJ/T IPOXU3BO/IHOM)
http://www.youtube.com/watch?v=PbbyP8oEv-g (Jlekius 1.ITeppooOpa3Hasi
Y Heorpe/ieJieHHbIN UHTerpaJl)

. http://www.youtube.com/watch?v=2N-1jQ_T798&feature=channel (Jlekius

5./HTerpupoBaHye 1o YacTsiM)
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
(JIekiust 2. Tabmija OCHOBHBIX UHTETPaJiOB)
http://www.youtube.com/watch?v=71ezxG4ATcA &feature=channel
(JIexums 3.HenocpeacTBeHHOE MHTErPUPOBAHKE)

7.http://www.youtube.com/watch?v=dU_FMgq_lssO&feature=channel (Jlekius
[ToHstTHe orpe/ie/IeHHOT0 UHTerpasa)

O/IeKTPOHHbIE Ta0/IHUIbI:
AKCHUOMBI CTEPEOMEeTPUH.
. JIByrpaHHbIM yTOJI.
. MHOrorpaHHuku.
. [leprieHAUKYISIPHOCTB TIJIOCKOCTEM.
. [Tnomiaay ¥ 06beMbl MHOTOTPAaHHHKOB.

. [IpsAmMBIe ¥ MJIOCKOCTH.

. Tabsu1ia MpOU3BO/IHBIX.
TpUroHOMeTprUYeCcKHe ypaBHEHUSI.

0. ®opMyJIbI TPUTOHOMETPHH.

1.
2
3
4
5
6. [Tnoraay U 06beMbI TeJl Bpall[eHusl.
7
8
9.
1

O/IeKTPOHHBbIE YyYeOHHKH:

1.

Anrebpa 1 Hauaa aHanm3a. 10 kmacc: yueOHUK /1711 00pa3oBaTeTbHBIX
yupexkaeHuii: 6a30Bbiii 1 podusbHbI ypoBHU/ [C.M.HUKOMBCKHUH,
M.K.IToranog, A.B.IlleBkuH]. — 10-e u3g. M.:IIpocBeiiienue, 2016.-4674c.:
un.- (MI'Y-ukosne).
file:///C:/Users/user/Desktop/319%?203kcrtyaraiiys/yueOHuKN/ AsireOpa
%20ammoB%2010-11%20knacc.pdf


http://www.youtube.com/watch?v=1546Q24djU4&feature=channel
http://www.youtube.com/watch?v=dU_FMq_lss0&feature=channel
http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
http://www.youtube.com/watch?v=2N-1jQ_T798&feature=channel
http://www.youtube.com/watch?v=PbbyP8oEv-g
http://www.youtube.com/watch?v=TxFmRLiSpKo

2. Matemaruka: airebpa v Hayasia aHa/in3a, reomeTpust. ['eometpus. 10-11
K/IaCChl: yueOHUK /11 00pa3oBaTe/bHBIX OpraHU3aliuii: 0a30BbIM U
yrny6sennbiii yposaw/ [J1.C.ATtanacsiH, B.®.byty3os, C.b.Kagamiies].-4-e
u3a.-M.: IIpocBeienue, 2015.-255c¢. :un.- (MI'Y-1ikore).
file:///C:/Users/user/Desktop/319%?203kcrityaraiiys/yue OHUKHA/TeOMEeTPHS

%20yuebHuk.pdf

4.KOHTPOJIb 1 OI[€HKA Pe3y/IbTaTOB 0CBOEHHS yUeOHO! JUCIUTI/THHBI

KoHTposib # o1jeHka

pe3y/bTaToB

OCBOEHUsS]  yueOHOW  JUCIUTIIMHBI

OCYLIEeCTB/ISIETCSl TIperofiaBaTesieM B TMpoLiecce TMpPOBeJeHUs] MNpPaKTUYeCKUX

3aHATUM U J1a0OpaTOpPHBIX padoT,

TEeCTUPOBdaHHA, d TdKXe BbIIIO/THEHUSA

00yUarolMMHUC MHIMBUYaJbHBIX 3aZlaHUM, TIPOEKTOB, UCC/IeJOBAaHUM.

Pe3ysbTarsl 00yueHust
(MeTanpegMeTHbIe, IPpeMeTHbIE)

@®opMbI M MeTO/IbI KOHTPOJIA U OLIeHKH Pe3y/IbTaToB
00yueHHs

— YMeHHe CaMOCTOSATe/JIbHO OIlpeae/idaTb Lean
AedATe/IbHOCTU U COCTABJIATH IJIaHBI edTe/IbHOCTHU;
CaMOCTOATE/JIbHO OCYIeCTB/IATb, KOHTPOJIMPOBATH
N KOPPEKTUPOBATH [AedATe/IbHOCTb; HWCIIOJ/Ib30BATh
BCé BO3MOXHBIE peCypCbl A4  OOCTHXKEHHS
ITOCTAaBJ/I€EHHBIX HEHEﬁ n peann3alii I1JIaHOB
AedaTe/IbHOCTH; BI)I6I/IpaTI:: ycCriemiHbie CTpATerun B
PaA3/IMUHBIX CUTYaLIUAX;

—  yMeHWe  TIPOAYKTMBHO  OOW[aTbCS U
B3aMMO/IeMCTBOBaTb B IIpollecceé COBMeCTHOU
[leITeNlbHOCTH,  YUWThIBaThb TMO3ULIMK  JPYTUX

YUYaCTHUKOB ZIeSITe/TbHOCTH, 3P HeKTUBHO
paspeliaTb KOH(IUKTHI;

— BJ/IaJileHVe HaBbIKaMH T103HaBaTe/bHOM, yueOHO-
HCC/IeZI0BAaTe/IbCKOM U TPOEKTHOU [1eATe/TbHOCTH,
HaBbIKaMU pa3pellieHusi mpobsiem; CriocoOHOCTb U
TOTOBHOCTb K CAaMOCTOSITe/TbHOMY TIOUCKY METO/IOB
pellieHus] TMpaKTUUeCKUX 3a7iau, TPUMeHEeHUI0
Pa3/TUYHBIX METO/[OB ITO3HAHUS;

— TOTOBHOCTh M CITOCOOHOCTb K CaMOCTOSITE/TbHOMN
MHGOPMAaILMOHHO-TTI0O3HABATETbHOM  [1eSITe/TbHOCTH,
BK/IIOUasi YMeHHEe OPUEHTHPOBATLCS B Pa3/TMUHBIX
HMCTOYHUKAX uH(pOopMaLy, KPUTUYECKH
OLIeHMBATh W HWHTEPIIPeTHPOBaTh HH(MOPMALIUIO,
MoJlyyaeMyr0 W3  Pa3/IMYHbIX  HWCTOYHHKOB;
— B/aJieHWe S3bIKOBBIMM Cpe/ICTBaMHU: YMeHHe
SICHO, JIOTUYHO YW TOYHO W3/laraTh CBOI TOUKY
3peHusi, WCITIO/b30BaTh a/|eKBATHbIE SI3bIKOBBIE
CpeJCTBa;

—  BJafieHWe  HaBbIKaMM  T103HaBaTeIbHOMN
pedsieKcMM  KaK ~ OCO3HaHWS ~ COBEpILAeMbIX
JEUCTBUM W MBIC/IUTENBHBIX TIPOLIECCOB, WX
pe3y/IbTaTOB U OCHOBAHWM, TPAaHUIL] CBOETO 3HAHUS
YW He3HaHWs, HOBBIX T[I03HABaTe/JbHBIX 3a/lau U
CPEeZICTB /il UX IOCTVKEeHUST,

-TeCTUPOBaHMeE 3aC/TylIMBaHUe COODIIeHNH,
KOMMEHTHPOBaHHbIN OMpoC.

-TeCTUPOBaHUe, IpaKTUJYecKasi paboTa, MpoBepka
TIPaBU/JIbHOCTH BBITIOIHEHUS TTPAaKTHUYECKOW paboThl.

-TeCThI; 3aCyIIMBaHKeE /I0K/IaZI0oB, COOOIeHNH;
KOMMEHTHPOBaHHBIN OMPOC; MpakKTUJyecKasi paboTa;
KOHTpOJIbHas pabora.

-TIpaKTHUecKasi paboTa, MpoBepKa MpaBU/IbHOCTH
BBITIOTHEHHS! ITPAKTHUECKHX POOOT, TeCThI,
KOMMEHTHPOBaHHBII OMpOoC.

-KOMMEHTHPOBAHHbBIN OTPOC, MPaKTU4ecKas paboTa,
3ac/TyIvBaHye coo0IeHnH, KOHTPO/IbHas paboTa, aHa/m3
KOHTPOJIbHOU PabOoThI.

-0TueT 0 criocobax pelieHuid YpaBHeHU U HEPABEHCTB,
TeCTHPOBaHHe, TIPpaKTHUecKast pabota, KOMMEHTHPOBaHHBIN
OITIpoC.
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— 1]eJIeyCTPeM/IEHHOCTb B TOWCKax W TPUHATUU
pellieHUH, CO0OpasUTENILHOCTL W WUHTYULUSA,
Pa3BUTOCTb TIPOCTPAHCTBEHHBIX IpeJCTaB/IeHUN;
CMIOCOOHOCTH BOCIIPUHUMATD KPacoOTy U TapMOHUIO

MUDa;

*npeomemHble:

—  chOpMHPOBAHHOCTb  TpeACTaB/leHUuN O
MaTeMaTHKe KakK uaCTh MHPOBOM  KYJIBTYDbI
MU  MeCcTe  MaTeMaTMKA B COBPEMEHHOMU
LUBW/IM3al[UM, Crocobax OMMcaHUs  sIBJIeHUH
peasibHOTO0 MUpa Ha MaTeMaTUUeCKOM $I3bIKe;

—  chOpMHUPOBaHHOCTb  TIPeZCTaBIeHUN O
MaTeMaTUUeCKUX  TOHATUSIX  KaK  BakKHe-

X MaTeMaTUUeCKUX MOJOe/AX, IMO3BOJIAIOIIUX
OIMMCbIBATb W H3y4dadaTb pa3Hbie TIIpOLeCCbl U

SIBJIEHUST; MOHMMaHNe BO3MOKHOCTH
aKCHOMaTUUeCKOT0 TIOCTPOeHUsI MaTeMaTUUeCKUX
Teopul;

— BlajeHWe MeTOAaMH  Jl0Ka3aTeJbCTB U

anrOpUTMOB pellleHusl, yMeHUue UX TPUMEeHSTh,
MPOBO/IUTh JlOKa3aTeslbHble DPACCYKAEHUsI BXOJe
pellieHus 3a/Jay;

— BJIaZileHUe CTaHJApTHbIMU TNpUeMaMH pelleHust
pal[MOoHa/IbHBIX U Uppal[MOHa/IbHbIX, TTOKa3aTe/b-
HBIX, CTeIeHHbIX, TPUTOHOMETPUYECKUX
ypaBHEHUWN W HEpaBeHCTB, WX  CUCTeM;
HCII0/Ib30BaHUe T'OTOBBIX KOMITbEOTEPHBIX
rnporpaMMm, B TOM YWC/e [Jjs TIOUCKa TIyTH
pellleHs] ¥ WITOCTPALUU pelleHus] YpaBHeHUW U
HepaBeHCTB;

—  copMHUPOBaHHOCTh  TIpe/CTaB/eHUA 00
OCHOBHBIX TTOHSITHSX MaTeMaTHUeCKOI'o
aHanM3a U MUX CBOWCTBAX, BJaJleHHe YMEHHEeM
XapaKTepu30BaTh ToBe/ieHre (yHKIMH,
WCIOMb30BaHWe  TIOJIyYeHHbIX  3HAaHUM I
OIMCAHUS 7| aHajM3a peanbHBIX
3aBHCHUMOCTEH;

-I/I306pa)KEHI/Ie MHOT'OTPaHHUKOB Y T€JI BpallleHWe Ha
TIJIOCKOCTH, U3rOTOBJIEHHE Pa3BePTOK U Mofieiel,
3aC/yIIMBaHNe COODIIeHUH.

-pellieHHe 3a/jay, [I0Ka3aTebCTBO TeOPHH, KOHTPOJIbHAs
pabora.

-KOMMEHTHPOBAHHbIH OIPOC, TECTUPOBAHKE, MTOATOTOBKA
cooOIeHuH

-C€éMHHap, 3aC/IyllIMBdHUE NOK/IaJ0B, IIPOCMOTP
BHI€00TUETOB

-KOMMEHTHPOBaHHBIM OMPOC, pakTU4eckasi paboTa, TecTsl,
KOHTPOJIbHAs poboTa.
-[IPOCMOTP M OLieHKa Npe3eHTalni «MaTemarHka u

Oyayias nmpodeccus»

-AITIOCTparyst rpadyKoB (hYHKIHMA, MaTeMaTH4e CKUn
JTUKTAaHT.

-KOMMEHTHPOBaHHBIN OTPOC, TECTHI, PeIlleHre 3aay.
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