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1. IIACIIOPT PABOYEM ITPOIr'PAMMBI YUEBHOM JUCIIUITIIMHBI
OJI1.11 MaremaTuka

1.1. O6s1acTh MPpUMeHeHHUsI MPOrPaMMBbI

Pabouass mporpamMma yueOHOW JUCLIMIUIMHBI «MaremaThKa» SIB/ISIeTCS 4YacTbi0 00pa3oBaTebHOM
nporpamMmebl B cootBeTcTBUU ¢ PI'OC no mnpodeccun 15.01.32 OmnepaTop CTaHKOB C IIPOrPaMMHBIM
yIpaBJieHHeM, BXOJsLeN B YKpyNHEHHY0 rpynny cnerpansHocTed 15.00.00 MamyHoCTpoeHue.

1.2, MecT0 AUCHUILIAHBI

B CTPYKType OCHOBHOH TIpod)ecCHOHA/IGHON 00pa3oBaTe/IbHOM

nporpaMmsI: TipodusibHas 001jeobpa3oBaTenbHast AUCLMIUIMHA; yueOHasi JuclUriMHa «MaTeMaThKa»
OTHOCUTCS K 00si3aTeslbHON MpeiMeTHOM obsacti «MateMaTtrka U wH(opMatuka» ®T'OC cpezpHero
ob11iero obpa3oBaHusl.

1.3. Iles1 1 3a/jauM AMCLUILUIMHBI — TPeOOBAHMA K pe3y/IbTaTaM 0CBOEHHS AMCLMIIUHBI:
V3yueHne MaTeMaTHKH Ha 0a30BOM ypOBHe cpefiHero (M0JTHOT0) o01iero o6pa3oBaHus HAlpaB/IeHO Ha
JOCTIDKEHHe CIe/lyOIINX Liesieid:

¢opmupoBaHme rpeZicTaBieHni 00 WAesx W MeToJax MaTeMaTWK{; O MaTeMaTHKe Kak
yHUBEpCaabHOM $13bIKe HayKH, CPe/ICTBe MO/Ie/IMPOBaHus SIBJIEHUU U MPOLIeCCOB;

pa3BUTHE JIOTUUECKOTO  MBbIIIJIEHHs, aJTOPUTMUYECKOM KYJ/bTYpbl, TPOCTPAaHCTBEHHOI'O
BOOOpa)keHusi, MaTeMaTH4yeCKOTO MBbIILIeHUsT W MHTYULIMM, TBOPYECKUX CIIOCOOHOCTeH,
HeOOXOAUMBIX [7IsI TIPOZIOJDKeHHs] 00pa3oBaHWs U [II CaMOCTOSITENbHOW [IesTe/lbHOCTH B
00s1acTM MaTeMaTHKH U ee TIPUIOXKeHUM B Oyyiiieii mpodeccroHanbHOM /1esTe/IbHOCTH;
OBJIa/IeHMe SI3bIKOM MaTeMaTUKd B YCTHOM M IMCbMeHHOW ¢opMme, MaTeMaTHUeCKHMHU
3HAHUSIMU M yMEHUSsIMHM, HeOOXOAUMBIMMU /ISl WM3yUeHHUsl IIKOJbHBIX eCTeCTBeHHOHAayUHBIX
JVICLIUI/IVH, TIPO/IOJDKEeHHWsT 00pa3oBaHUSI M OCBOEHHS W30paHHOW CIIeLMajbHOCTH Ha
COBPEMEHHOM YDOBHE;

BOCIMTAHHUe CPe/ICTBAMU MaTeMaTHKU KyJ/bTypbl JIMYHOCTH uepe3 3HAKOMCTBO C HCTOpUeH
pasBUTHS MaTeMaTHK{, 5BOJIIOLMEN MaTeMaTUUeCKWX WJeHd; TOHUMaHUsl 3HAauMMOCTU
MaTeMaTHKH Ji/Is1 HAyYHO-TeXHUUEeCKOoro rporpecca.

N3yueHne ydeOHOM [JUCIUIUIMHBI HarpaBieHO Ha peanu3aiuio TpeboBanuit ®I'OC COO k
JIOCTW>KEHUIO CIeIVIOLINUX Pe3y/bTaToB:
JIMUHOCTHBIE pe3y/IbTaThl 0CBOeHUs pa3zesa «MaTemaTHKa»:

¢dopMrpoBaHre TIpe/iCTaBAeHH 00 OCHOBHBIX 3Tarax WCTOPUM W O Hambosiee Ba)KHBIX
COBPEMEHHBIX TeHJEHLMAX Ppa3BUTUS MaTeMaTH4eCKOM HayKd, O Ipo(eCcCHOHaTbHOU
J1esITe/IbHOCTU yUéHbIX-MaTeMaTHKOB;

CTIOCOOHOCTh K 3CTETUUECKOMY BOCTIPHSITUIO MaTeMaTH4eCKWx OOBeKTOB, 3a/lay, pelleHuH,
pacCyKJeHul;

dopmupoBaHrMe TMOTpeOHOCTM B CcaMopeany3aldd B TBOPYECKOW  /leATeIbHOCTH,
BBIPa)KaroLasiCsl B KPeaTUBHOCTU MBILIEHUS], UHULIMAaTUBe, HAXOJUUBOCTH, aKTUBHOCTH MPU
pellleHMM MaTeMaThyecKuXx 3a/avy;

NoTpebHOCTh B caM00Opa30BaHNM, TOTOBHOCTh MPUHUMATE CaMOCTOSITE/TbHBIE PeIlIeHMsI.

IIpepmeTHBble pe3y/IbTaThl U3yuyeHUs pasjena «MareMaTukar:

00ObsICHeHMe Wed M MeTOZla MaTeMaTHMKM KaK YHMBEPCalbHOTO $I3bIKa HAaYKH M TEXHHKH,
CpefCTBa MO/ e/IMPOBAHUS SIBJIEHUH U MPOLIECCOB; TIPUBEIeHUE COOTBETCTBYIOLLMX [TPUMEPOB;
OTMMCaHWe Kpyra MareMaTHuecKWX 3a7ad, /s peIIeHHs KOTOPbIX TpeOyeTcs BBIXOZ B
MHO>KeCTBO [IeHiICTBUTE/IbHBIX YMCe/ U BBeJleHHe HOBbIX MOHATUM (CTereHb, apupmMeTUuecKun
KOpeHb, Jiorapu¢M; CUHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC; apKCUHYC, aDKKOCHHYC, apKTaHTeHC,
apPKKOTAHI'eHC) Y COOTBETCTBYIOLIMX (YHKIMM; MpOU3BeZieHHe BbIUMC/IeHUs I0 (opmyram,
pellieHre TPOCTeHIINX YpaBHeHUM U HePaBeHCTB, OMMCcaHue CBOMCTB U MOCTpoeHUe TpadrKoB
COOTBETCTBYIOLLMX (PYHKLIMIA;

n300pa)keHre W OIMMCAHHEe OCHOBHBIX CTEpeOMeTPUYEeCKHX TeJl; pellleHHe MaTeMaTHyeCKHX
3a/la4 Ha HaxOoXK/leHVe TeOMeTPpUYeCKUX BeJTMUrH;

NpYBe/leHre TPUMepOB TPOCTPAHCTBEHHBIX M KOJIMYECTBEHHBIX XapaKTepUCTHK peasbHbIX
00BEKTOB, [I/Is OTIMCAaHUSI KOTOPBIX UCTO/B3YI0T MaTeMaTUUeCKyH TePMUHOJIOTHIO;
00bsiICHeHHe Ha TIPUMePax UCTOPUYeCKOW 00yC/IOBIEHHOCTH ¥ MPAKTUUECKOMW T0/Tb3bI METOZI0B
MaTemMaTUueCcKOro aHa/iv3a, TEOPUU BepPOsITHOCTeN U CTaTUCTUKWY;



OlMCaHWe peasbHbIX CHUTyalldid Ha s3blKe MaTeMaTHKH; MCCe[j0OBaHME TIOCTPOEHHble X
MoJiesiell C MCIOJb30BaHWEM anrapara aareOpbl, reomMeTpyy, Hauajl aHaau3a, TeOopUU
BEPOSITHOCTeN U CTaTUCTHUKHY;

pellleHWe TEeKCTOBBIX 3a/lay, IepeBOjsl TMpeJJIOKeHUSI PYCCKOro s3blKa Ha  S3bIK
MaTeMaTHUUeCKUX CUMBOJIOB, TIpe/iCTaB/eHre COZiepKalljiecss B HUX KOJMYeCTBEHHBIX JaHHBIX
B Bujie ¢hopmys, Tabsuil, rpadyKoB, AUarpamm, UM 0OpaTHO, U3BJeKas U3 HUX WHGOPMaLUIO;
COCTaB/IeHUe YMC/IOBbIX BBbIPA)KEHWM, YypaBHEHHI, HEPaBeHCTB M HaXOXK[eHWe 3HaueHUs
VICKOMBIX BeJIMUMH, UCXO/iS1 U3 yCJIOBUS 3a/lauy;

TIpOBe/leHue [l0Ka3aTe/bHbIX pacCy)X[eHWW TPy pelleHWy 3ajjau, OLeHMBaHHe JIOTMYeCKOi
MPaBWIbHOCTU PacCy>XeHHH, paclio3HaBaHue JIOTMUeCK HEKOPPEKTHBIX PACCYK/eHUM.

MeranpeaMeTHbIe pe3y/IbTaThl U3yueHUs pa3zena «MaremaTukar:

(¢opMrpOBaHMe TIOHATUHHOIO ammnapara MaTeMaTWKU W YMeHUsi BUJETb MPUI0KEeHHUs
TOTyYeHHbIX MaTeMaTHMueCcKUX 3HaHUM /i1 OMMCaHWs W pelleHds TpobsiieM B APYrUX
JUCLMIIMHAX, B OKPY)KaroLel »KH3HU;

(opMrpOBaHre WHTENIEKTyaJbHOU KY/IbTYPhl, BhIPA’KAIOILECsl B Pa3BUTHH aOCTPAKTHOTO U
KPUTHUECKOTO MBILLIJIEHUS], B YMEHUU PACIIO3HaBaTh JJOTMUYeCKU HEKOPPEKTHbIE BbICKa3bIBaHUS,
OT/IMYaTh THIOTe3y OT aKTa, TNPUMEHATh HWHAYKTHUBHbIE U [lelyKTUBHBIE CIIOCOOBI
paccyKeHul, criocobHOCTH SICHO, TOYHO W TpaMOTHO (OPMY/IMPOBATh U apryMeHTHUPOBAHO
M3/1araTh CBOM MBICJI B YCTHOM U TIMCbMEHHOW Peur, KOPPEKTHOCTH B 00IIeHNY;
¢opmrpoBaHre WH(GOPMALMOHHOM KYJIbTYPhl, BbIpaKaroLleicsd B yYMEHUM OCYLIECTBISAThH
TIOMCK, OTOOp, aHanM3, CHUCTeMaTH3alMi0 W KinaccuuKkanuio WHGOpPMALMH, HCIOIb30BaTh
pa3/iMuHble UCTOYHHUKYA MH(POPMALIMK /7S pellieHHst yueOHbIX TIpobiiem;

¢opMrpoBaHHEe yMeHHs TPUHUMATh pelleHre B YCJIOBUSX HETONHOW M M30BITOYHOU
VH(popMaLy;

¢opmHpoBaHre TIpeJCTaBAeHUA O TMPUHLUIAX MaTeMaTU4YeCKOro MO/|e/IMPOBaHus |
niprobpeTeHUH HadyabHbIX HAaBBIKOB MCC/Ie/]0BaTeIbCKOM /lesTe/IbHOCTH;

copMMpOBaHMe yMeHHUs BHU/ETb pa3/WuHble CTpaTervy pelleHus 3ajad, [JIaHUpOBaTb U
OCYILIeCTB/ISITb JeSITe/IbHOCTh, HAlpaB/ieHHY}0 Ha MX pelleHWe, MPOBEpPATb U OLIeHMBAaTh
pe3y/bTaThl [esTeIbHOCTH, COOTHOCS MX C MOCTaBJeHHbIMU LIeJISIMM U JIMUHBIM )KU3HEHHBIM
OTIBITOM, a TaKXe MyOJIMYHO Tpe/CTaB/sATh e€ pe3y/bTaThbl, B TOM YKC/e C WCIOIb30BaHUEM
Cpe/CTB MH(POPMALIMOHHBIX U KOMMYHHUKAL[MOHHBIX TeXHOJIOTHA.

XAPAKTEPMCTMKA OCHOBHBIX BUIOB YUEBHOU JAEATEJIFHOCTU OB YUYAROIIMXCSA

Cojepxanue XapakTepuCTHUKa OCHOBHBIX BU/IOB /lesITe/IbHOCTU CTYAeHTOB
o0yueHust (Ha ypoBHe YUeOHBIX /IeHiCTBHI)
BBejenue O3HakoM/IeHWe C pOJIbI0 MaTeMaTHMKW B HayKe, TeXHUKe, 3KOHOMHUKe,

HHCl)OpMaHHOHHbIX TeXHOJ/IOIHsAX 1 HpaKTPI‘—IECKOﬁ AedATe/IbHOCTH.
O3HakoMJ/IEHUE C LejaMu U 3aJd4aMM U3yUeHUA MaTeMATHUKH ITPXU OCBOEHUH

ripoeccuii CITO
AJIT'EBPA
Pa3BuTHE MOHATHA BeirosiHeHre apudMeTHUeCKUX JeMCTBUN HaJ| UAC/IaMH, CcOueTasl YCTHbIE U
0 YHCIe MTUCbMEHHbBIE TIPUEMBI.

HaxoxxzieHre TIpUO/IMKEHHBIX 3HAUEHWH BEMYMH W TOTPEITHOCTeH
BbIUMC/IeHUH (aOCOMIOTHOM M OTHOCHTE/ILHOM); CpaBHEHHWE UKMCJIOBBIX
BbID&)KEHUM.

HaxosxzieHre ommMOOK B MpeoOpa30BaHUSX W BBIYMCIEHUSX (OTHOCUTCS KO
BCEM ITyHKTaM IPOrpaMMbl)

Kopuu, cTenenu,
Jiora-

pupMbI

Os3HakoMJ/IeHHe C TIOHSATUEM KOPHS N-i CTeleHW, CBOMCTBaMM paiuKajioB U
rpaBWIaMHy CPaBHEHUsI KOPHEM.

dopMynrpoBaHUe OrpeesieHUs] KOpPHSl U CBOMCTB KOpHel. Bbluncienve u
CpaBHEeHMe KOpHeH, BbITIO/THeHHe TTPUKU/IKYA 3HaUeHHUsT KOPHSI.
[Tpeobpa3oBaHe UHMCIOBBIX M OYKBEHHBIX BBIP@KEHHH, COZeprKaliux
pajiuKasbl.

BeinosiHeHWe  pacueToB 1o (opMyJsiaM, — COJeprKalliiM  paJMKallbl,
OCyIIIeCTBIsIs1 HE0OXOIUMBIe TT0/ICTAHOBKHY M ITpeoOpa3oBaHusl.
OnpepesieHre  paBHOCW/IBHOCTM BBID&KEHUM € pajMkanamu. PeleHue




VppaLMiOHAJIbHBIX YPaBHEHUM.

O3HakoMJ/IeHHe C TTOHATHEM CTelleHH C IeliCTBUTe/IbHBIM [10Ka3aTe/leM.
Haxox/eHre 3HaueHWH CTeTeHH, WCIOb3ysl TIpU  HeoOXOJUMOCTH
VHCTPYMeHTa/IbHble CPe/iCTBa.

3amnMceiBaHe KOPHS N-i CTeleH B BHZe CTeleHH C APOOHBIM IOKa3aTeneM
1 HaobopoT. PopMyupoBaHue CBOMCTB cTerneHell. BbluncieHue cremneHeil c
palMOHa/IbBHBIM TI0Ka3aresieM, BBITOJIHEHVE TPUKWJKY 3HAueHUsl CTelleHw,
CpaBHeHMe CTelleHeM.

[Tpeobpa3oBaHre UHMCIOBBIX ¥ OYKBEHHBIX BBIP@KEHHM, COZEprKaliux
CTeleHH, NPUMeHsIsl CBOMCTBA. PellleHne roKas3aTe/IbHbIX ypaBHEHUH.
O3HakoM/IeHWe C TpUMeHeHWeM KOpHel M CTelleHed IPU BBIUMCJIEHWU
Cpe[iHUX, JleJleHWH OTpe3Ka B «30/I0TOM CeueHWW». PellleHue NpPUKIaZHbIX
3a/la4 Ha CJIOXKHBIE TIPOLIeHTBL.

IIpeodpa3oBanue
anredpanvyecKux
BbIpa)KeHUH

BbimosHeHWe — rpeoOpa3oBaHMid  BBIDAKEHHUH, TpUMeHeHWe  (opmy,
CBSI3aHHBIX CO CBOMCTBaMU CTereHel U iorapugMoB.
Onpepenenvie  067acTH  AOMYCTUMBIX — 3HAUeHUW  JIOrapupMHUUECKOTro
BbIpaKeHUsi. PellieHue siorapudmMyuyeckux ypaBHeHHUH.

OCHOBBI TPUT'OHOMETPUNA

OcHOBHBIE TIOHATHA

V3yyeHre paguaHHOTO MeTOZla W3MepeHMs YTJIOB BpallleHHsl U UX CBSI3U C
rpasiycHoii Mepou. M3o00pakeHre Yr0B BpalljeHWss Ha OKPY)KHOCTH,
COOTHeCeHHe BeJIMYMHBI yTIJia C ero pacrioioyKeHHueM.

dopMyMpoBaHue omnpejiefieHni TPUTOHOMeTpUUeCKUX (YHKLUM [Jis YI/I0B
MOBOPOTAa U OCTPBIX YIJIOB TPSIMOYTOJILHOTO TPEYrojibHUKA U 0OBbsSCHEHHE
WX B3aMMOCBSI3U

OcHoBHBIE [TpriMeHeHVe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKJECTB /Il BbIUMC/IEHUS
TPUrOHOMEeTPUUYeCKHe | 3HaUeHU TPUrOHOMEeTPUUeCKUX (PYHKLIMM 110 OJHOU U3 HUX
TOX/ecTBa
ITpeobpa3oBanus V3yueHre OCHOBHBIX (OPMYy/J TPUTOHOMETPUM: (HOPMYJIbl CJIOXKEHMUS,
NMpoCTeNIuX yZIBOeHUsl, TMpeobpa3oBaHUss CYMMbI TPUTOHOMETPUYECKUX (YHKLUI B
TPUTOHOMETPHUYEeCKHX | IPOU3Be/leHre U MPOU3Be/leHUs] B CyMMYy U IIpUMeHeHHe TPU BbIYMCIeHUH
BbIPa)KeHUH 3HayeHUs] TPUTOHOMETPUUECKOT0 BbIpaXKEHUS U YTIPOILIeHHS ero.
OsHakoMm/ieHWe CO CBOMCTBaMM CUMMeTPUM TOUeK Ha eJWHUYHOU
OKDPY>KHOCTH U NIPUMEHeHHe KX /1Sl BbIBOJA OpMYJI IpHBeJeHUsI
IIpocrenmmue Pemmienne mno ¢opMysaM ¥ TPUTOHOMETPUUECKOMY KpPYTy IPOCTEMIINX
TPUTOHOMeTPHYeCKHe | TPUTOHOMEeTPUUeCKUX YPaBHeHUH.
yPaBHeHHUA U [lpumeHeHre OOIMX METO/OB peIIeHWs YypaBHeHWI (TIpUBe/ieHWe K
HepaBeHCTBa JIMHEeHHOMY, KBaZIpaTHOMY, MeTOJ, pa3/0oKeHUsl Ha MHOXXWTe/Id, 3aMeHbl
TepeMeHHOM) NIPH pellleHNH TPUTOHOMEeTPUUYeCKHUX YpaBHEHUM.
YMeHve oTMeuaTb Ha Kpyre pellleHWsl MPOCTeMIIUX TPUrOHOMeTPUYEeCKUX
HEepaBeHCTB
ApKcHHYC, OsHakoMm/IeHHe C TIOHSITHEM 00paTHBIX TPUTOHOMETPUUeCKUX (YHKIMH.
apPKKOCHHYC, W3yuenue orpefieleHM apKCHHyCa, AapKKOCHHYC4, AapKTaHIeHC 4YHCIIa,

dPKTAHI'€HC Yudjid

dbopmynvpoBaHrue UX, U300pakeHWe Ha eAUHUYHOM  OKPY)KHOCTH,
TIPMMEHEeHHe TIPU pellieHWH YPaBHEeHUN

®YHKIIN, UX CBOMCTBA Y1 TPAOUKU

DyHKIUH.
ITonsarue o
HeIpepLIBHOCTH

pyHkmu

O3HakoM/IeHUe C TIOHSITHEM TlepeMeHHOM, pUMepaMiy 3aBUCUMOCTeN MeXKIy
repeMeHHbIMH.

O3HakoM/IieHUe C TIOHATHeM rpaduka, ornpeziesieHre TIPUHAJIeKHOCTH TOUKH
rpaduky QyHkuuu. OrpesenieHre Mo GopmyJie TIPOCTeiilieli 3aBUCUMOCTH,
BUja ee rpaduKka. BeipaxeHue mo c¢dopMysie OJHOUW TiepeMeHHOUW udepe3
Jipyrue.

OsHakomsieHHe ¢ onpeZiesieHreM (YHKLIWMH, GOpPMY/IMpOBaHKe ero.
HaxoskzeHre o6s1acTv ompeiesieHrsi M 00/1acTy 3HaUeHUH QyHKIUH

CBolicTBa QyHKIUH.
I'paduueckas
HHTeprnpeTanus.

O3Hakom/ieHWe C pruMepaMy (DYHKLIMOHATbHBIX 3aBUCMMOCTEN B peaslbHbIX
ripoLieccax U3 CMeXXHbIX JUCLUIUIVH.
O3HakoMJ/IeHWe C Jl0Ka3aTe/IbHbIMUA PacCYXAEHUsIMA HEeKOTOPbIX CBOWMCTB




IIpumeps! JMVHEeHHONW W  KBaJpaTWYHOM (YyHKLMM, TIpOBeZleHHe HCC/ielOBaHUS
(yHKIHOHATBHBIX MUHEeMHOM, KyCOUHO-TMHEMHOH, JpOOHO-JIMHEHHOW U KBa/IpaTUUHOM
3aBHCHMOCTell B byHKIMH, MocTpoeHue ux rpadukoB. [locTpoeHue U uTeHUe
peanbHbIX rpadukoB pyHkimi. VMccnemoBanve (PyHKIUM.
npoieccax u CoctaBneHve BUZI0B (YHKLMM IO [aHHOMY YC/IOBUIO, pellleHHe 3ajau Ha
SIBJICHUSIX 5KCTPEMYM.
BeinosiHeHue ripeobpa3oBaHuii rpadvka hyHKIMH
Ooparsbie pyHknuu | V3yueHue moHsaTHsi oOpaTtHOM (DyHKIMU, OompefiesieHWe BUJA U TIOCTPOeHHe
rpaduka oOpaTHOM GYHKIMM, HaxoXAeHHe ee 007acTH ompezeneHUs |
obnactu 3HaueHuid. IIpuMeHeHHe CBOWCTB (YHKIMM TIPH HCC/IeJOBAaHUU
ypaBHeHHUH U pellieHUU 3a/lay Ha SKCTPEMYM.
O3HaKOMJIeHHe C TIOHATHEM CJIOKHOW (DYHKIUU
CremneHHbIe, BbruriciieHre 3HaueHW QYHKIIMM 110 3HAUeHHIO0 apryMeHTa.
NnoKa3sare/jbHble, OrnpefiesieHre TI0O/IOKEHHsI TOUKM Ha rpaduke Mo ee KOOpAWHATaM U
morapu¢mMuyeckue U | HA000POT.
TPUroHOMeTpUYecKHe | Vcrionb3oBaHWe CBOMCTB (PYHKI[UMH [/ CpaBHEHUsI 3HAaueHUW CTereHeW U
(yHKIMH. norapugmoB.
O6paTHbIe [TocTpoeHnue rpauKOB CTeNeHHbIX U JorapuhMUUecKuX (PyHKITHA.
TPUroHOMeTpUUYecKue | PellleHue roKa3aTenbHbIX U JI0rapudMUUecKuX ypaBHEHUM U HepaBeHCTB 110
pyHkMu W3BECTHBIM a/IFOPUTMaM.
O3HakoM/IeHWe C TIOHSITUEM HeNpepbIBHOM TMepruoAuYecKor (QYHKIUHU,
(hopMynMpoBaHKe CBOMCTB CUHYCa U KOCHHYCA, TOCTPOEeHKE X IPa(UKOB.
O3HakOMJIeHWe C TIOHSATHEM TapMOHUYECKUX KO/ie0aHUH W TIpUMepaMu
rapMOHUYECKUX KoyiebaHWM [jisi OMMCaHUs TIPOL[eCCOB B (U3MKe U APYTUX
obmacTsax 3HaHUS.
O3HakOM/IeHWe C TIOHSITHeM pa3pbIBHOW TepUOANUeCcKOr  (PYHKIUH,
¢opmMynMpoBaHre CBONCTB TaHreHCAa W KOTaHTeHCa, IOCTPOeHHe UX
rpaduKoB.
[MpumeHeHve  cBOWCTB  GYHKIMM  Jjid  CpaBHeHUs  3HAueHUU
TPUTOHOMETPUUECKHX byHKLMM, pellieHust TPUTOHOMETPHUUYECKUX
yPaBHEHHUH.
[Toctpoenre rpadmKOB O0OOpaTHBIX TPUTOHOMETPUUYECKUX (YHKIMNA U
oripejiesieHue 110 rpadvkaM ux CBOUCTB.
BeirosiHeHe ripeobpa3oBaHusi rpavkoB
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
ITocnepoBarensHOCTH | O3HAKOMJIEHHE C TIOHSITHEM YKC/IOBOW TOC/Ie[0BaTe/IbHOCTH, Criocobamu ee

3a/jaHusl, BBIYMC/IEHUSIMU €€ UJIeHOB.
OsHakoMJ/IeHHe C TTOHATHEM Mpejierna Moc/aej0BaTe/IbHOCTH.

O3HakoM/IeHHe C BBIYMC/IEHHEM CyMMbl OECKOHEYHOrO UKMCIOBOTO psija Ha
TprMepe BBIUKMC/IEHUs] CyMMbl OeCKOHeuHO yObIBaroilell reomMeTpuyeckou
IIPOrpeccuul.

Pemienye 3a71au Ha puMeHeHre (OpPMYJIbl CyMMbI OeCKOHEUHO yObIBaroreit
reoMeTpUUYeCKOM NPOrpeccuu

ITpousBojHas u ee
NpUMeHeHHue

O3HakoMJ/IeHHe C IOHATHEM MPOU3BOJHOM.
W3yuyenve u (opmynupoBaHMe ee MeXaHWYeCKOro U TeOMeTpHUYecKOro
CMbIC/Ia, W3yYyeHue alropuTMa BbIYMC/IEHHsl TPOW3BOAHOM Ha IpuUMepe

BBIUMC/IEHUS] MTHOBEHHOM CKOPOCTM U YIJIOBOro  Ko3(duieHTa
KacaTeJIbHOM.

CocTapyieHre ypaBHEHUS KacaTe/IbHOM B 00I1IeM BU/IE.

YcBoenwe mpaBwi  AuddepeHIMpPOBaHUS,  TaOMWI[I  MPOWU3BOAHBIX

3/7ieMeHTapHbIX (QYHKLWN, NpUuMeHeHUe it AuddepeHIMpoBaHUs (DYHKLIUM,
COCTaBJIeHUs] YpaBHEHUSsI KacaTe/TbHOM.
W3yyeHre TeopeM O CBA3M CBOWCTB
(hopMyMpOBKa UX.

[TpoBeseHe C MOMOILIBIO TIPOM3BO/IHON MCCIel0BaHUsS (PYHKIMH, 3aJJaHHOM
dhopmyioii.

GyHKUMM ¥ TIPOU3BOJHOM,




YcraHoB/IeHHe CBSI3W CBOWCTB (DYHKLIMM U TTPOM3BO/IHOM IO MX rpadukam.
ITprMeHeHVe IPOU3BOAHOM /1S pellieHNs 3a/,a4 Ha Haxox/eHue
HanOOJIbIIIero, HAMMEHbBILET0 3HaUeHHsI M Ha HaXOKJeHHe SKCTpeMyMa

IlepBooOpa3Han
U UHTerpaJ

O3HakoMJ/IeHHe C TIOHSITHeM MHTerpasia v repBoo0Opa3Hoil.

V3yueHure TpaBW/Ia BBIYMC/IEHUs] MepBooOpa3Hol U Teopembl HbloTOHa—
JleribHMIIA.

PernreHue 3alau Ha CBSI3b 11€pPBOOOpPA3HOM U ee TIPOU3BOJHOM, BBIUKC/IEHHE
TepBo00Opa3HoO /1/is1 JAHHOM (QYHKIIMHN.

PerieHuie 3ajjau Ha MpYMeHeHWe WHTeTpasa [jisi BbIYUCAeHUsS (PU3nuecKux
BeJIMYWH U TUIOIIa/leit

YPABHEHUA 1 HEPABEHCTBA

YpaBHenusi u
CHCTeMbI

ypaBHeHHUi
HepaBeHncTtBa u
CUCTeMbl HepaBeHCTB
C IByMsl
nepeMeHHbIMH

OsHakoM/IeHWe C TIPOCTEHIIMMHU CBeIeHUsIMU O KOpHSX anrebpanuecKux
ypaBHeHHUH, IOHATUSMU UCC/Ie[JOBaHUsI YPaBHEHUM 1 CUCTeM YPaBHEHUM.
V3yueHre TeOpuH pABHOCWIBHOCTH YPaBHEHWM U ee TPUMEeHeHUs.
[ToBTOpPeHWe 3amMCU pellleHus CTaHJAPTHBIX ypaBHeHUM, TPUEMOB
nipeobpa3oBaHus YpaBHEHUH [I7Isl CBeZIeHHUs K CTaHAAPTHOMY ypaBHEHHIO.
PerleHrie  paljMoHanbHBIX,  UPPALIMOHA/IbHBIX,  TIOKa3aTelbHbIX U
TPUTOHOMETPUYECKUX YPAaBHEHUM U CUCTEM.

Vcrnosib30BaHre CBOWCTB M TPaUKOB (DYHKIMM AJisl pellieHus] YpaBHEeHU.
[ToBTOpEHME OCHOBHBIX TIPUEMOB PEILIeHHS CHCTEM.

PerleHre ypaBHEHHWM C TMpHUMeHEHMeM BCeX TIpUeMOB (pa3/io’KeHUs Ha
MHOJKUTE/H, BBeJIeHUsI HOBBIX HEM3BECTHBIX, MOACTAaHOBKU, TpapruecKoro
MeTOoZa).

PerieHre cucTeM ypaBHeHHUH C PUMeHEHWEM Pa3/IMUHbIX CIIOCOOO0B.
O3HakoM/neHWe C OOIIMMH  BOMPOCAMU  pellleHUs HEepPaBeHCTB U
WCII0/Ib30BaHKe CBOMCTB U rpadyKoB (PyHKLIMI TIPU pellleHuH HepaBeHCTB.
PeltieHrie HepaBeHCTB M CHCTEM HEPABEHCTB C TPUMEHEHHEeM pa3/TUUHbIX
Croco6oB.

[TpyMeHeHre MaTeMaTHUYeCKUX METOJIOB [l pellleHus] CojeprKaTe/bHbIX
3aZlau U3 pa3/IMYHbIX 00JsiacTeld HAayKW W TIPAaKTUKW. VIHTepripeTHpOBaHMe
pe3y/IbTaTOB C yUeTOM peasibHbIX OrPaHUUeHUI

3JIEMEHTBI KOMBEMHATOPUKU, TEOPUY BEPOSATHOCTEM Y1 CTATUCTUKH

OcHoBHBIE TIOHATHUA
KOMOMHATOPUKH

W3yueHue TmipaBWIa KOMOWHAaTODUKWM U TIPUMEHEHWe T[pU pelleHun
KOMOMHATOPHBIX 3a/jau.

PemieHne KOMOWHATODHBIX 3aZlau MeTOJOM Tiepebopa W TI0 TIpPaBUIY
YMHOKeHHSI.

O3HakoM/IeHWe C  TIOHATUSIMM ~ KOMOWHATODWMKH:  pa3MelleHHUsIMH,
COYeTaHUSIMH, TIepeCTaHOBKaMHU 1 (hOPMYy/IaMH [jisl X BBIUMC/IEHHSI.
OObsicHeHMe U TIpUMeHeHHe (OpPMY/ [/ BBIUMC/IEHUS pa3MelleHWH,
MepecTaHOBOK M COUeTAHUM MPY PellleHnH 3a/1ad.

OsHakomsieHue ¢ 6buHOMOM HbroTOHa U TpeyrosbHUKOM [lackais.

PemieHre TIpaKTUYeCKWX 3a7@au C HCIIO/b30BaHUEM TIOHATHIA W TIPaBUII
KOMOWHATOPUKH

JJIeMeHTbI TeOpuH

W3yueHne  K/acCMUeCKOrO  OTpefieJieHHdss ~ BEepPOSITHOCTH,  CBOMCTB

BepOSITHOCTeH BEPOSITHOCTH, TeOPEMBI O CyMMe BepOSITHOCTEN.

PaccmoTpenne nprMepoB BBIUMC/IEHHs] BepOSTHOCTed. PellleHwe 3ajad Ha

BBIUMC/IEHHE BePOSITHOCTeN COObITHI
IIpeacraBienue Os3Hakom/ieHMe € IIpefiCTaBJieHMeM  YMUIOBBIX  JIaHHBIX U UX
AAQHHBIX XapaKTepUCTUKaMHU.
(Tab/MLpI, PelieHre MpakTUUeCKUX 3a/la4 Ha 00pabOTKY UMC/IOBBIX /JaHHBIX,
AUarpamMmel, BBIUHC/IEHUe UX XapaKTepUCTHK
rpadukun)

I'EOMETPUA

IIpsimble u DopMy/MpOBKa U IIpUBeJleHHe [J0Ka3aTe/bCTB IIPU3HAKOB B3aUMHOI'O
IVIOCKOCTH pacrioyiokeHuss MpsSMBbIX U IUIOCKOCTel. PacriosHaBaHue Ha uepTexax U

B IPOCTPAHCTBe

MOJe/IdX PpAd3/IMYHBIX C/Iy4dde€B B3dMMHOI'O PpACIIONIOXKEHHA TIpAMBIX W




TIJIOCKOCTeH, apryMeHTUPOBaHUe CBOUX CYXKJIeHUM.

dopMmyMpoBaHue OIpejiefieHnid, MPHU3HAaKOB M CBOWCTB MapasviefbHbIX U
TNepreHVKYJIAPHBIX TVIOCKOCTeN, BYTPAaHHbIX U JIMHEWHBIX YTJIOB.
BbInosiHeHWe MOCTPOeHUsI YT/I0B MeXXAY NPSIMbIMH, NIPSIMOM M TJIOCKOCTBIO,
MeXX/1y TUIOCKOCTSIMHU I10 ONMCAHUI0 M pacro3HaBaHUe UX Ha MOZeJIsiX.
[TpriMeHeHVe TPU3HAKOB U CBOMCTB PaCMOIOXKEHUs TIPSIMbIX U TJIOCKOCTeN
TIpU pellleHny 3a/au.

W300pakeHre Ha pUCYHKaXx M  KOHCTPYMpOBaHMe Ha  MOZessiX
MeprHeHVKY/IpOB U HAK/IOHHBIX K IUIOCKOCTH, NPSAMBIX, Iapasule/bHbIX
TJIOCKOCTeH, YIJIOB MeXJy TpsIMOM U TUIOCKOCThIO U 0OOCHOBaHMe
MTOCTPOEHUSI.

Pemmenvie 3aZiau Ha BbIUMC/IEHHWE TeOMeTpUYeCKUX BenruuH. OnucbiBaHUe
pacCTOsIHUSL OT TOYKU [I0 TUIOCKOCTH, OT NPSMOM [0 IUIOCKOCTH, MEXIY
TIJIOCKOCTSIMH, MeXxay CKpelL1BaroLLIMUCS TIPSIMBIMH, MeXay
MIPOM3BOJILHBIMU (PUT'ypamMH B IIPOCTPAHCTBE.

@dopMyMpoBaHMEe U [JOKa3blBaHWE OCHOBHBIX TEOPEM O PaCCTOSTHUSIX
(TeopeM Cy11leCTBOBaHMs, CBOWCTBA).

M300pakeHre Ha yepTe)kax U MOJeNSX PacCTOsiHUSI U 000CHOBaHWE CBOMX
cyxzaenud. Oripefie/ieHMe W BbIUMC/IEHME pacCTOSTHUM B MPOCTPAHCTBE.
[TprimeHeHye ¢hopMyJ ¥ TeOpPEM IJIAHUMETPUHU [1/Is1 pellieHNs 3a/au.
O3HakOM/IeHWe C TIOHATHEM [apajl/Ie/IbHOTO TPOEKTUPOBAaHUSI MU €ro
cBoiictBaMu. DopMynMpoBaHWe TeOpeMbl O T[IOLWAJAW OPTOrOHAIBHOU
TIPOEKLIMA MHOTOYT'OJIbHUKA.

[TpruMeHeHre Teopyu /17151 000CHOBaHUS MIOCTPOEHUM U BIUMC/IEHUH.
AprymeHTHpOBaHHe CBOMX CY)XJEHHWM O B3aUMHOM pPacIlO0KeHUH
MIPOCTPAHCTBEHHBIX (QUTYD

MHororpaHHuKHu

OnucaHue W XapakTepUCTHKa pa3/MUyHbIX BHU/JOB MHOTIOIPaHHUKOB,
repeunc/ieHre UX 371IeMEHTOB U CBOWCTB.

N300pakeHre  MHOTOTPDAHHWUKOB ¥ BBITIOJIHEHWE  TIOCTPOEHHWsS  Ha
1300pa’keHUsIX ¥ MO/Ie/IsIX MHOTOT DPaHHHKOB.

BblunciieHWe JIMHEMHBIX 3/1EMEHTOB M YIVIOB B TPOCTPAaHCTBEHHBIX
KOH(Urypaiusix, apryMeHTUpOBaHHe CBOUX CYKJeHUH.

XapakTepucTHKa M HW300pa’keHWe CeueHWsl, pa3BepTKHM MHOTOTPaHHHKOB,
BbIUMC/IEHUe TIJIOIa/iel TOBepXHOCTEeM.

[TocTpoeHue poCTeNIIUX ceueHHid Kyba, pu3Mbl, TMpaMubl. [IpumeHeHne
(hakTOB U CBeIeHUM U3 TI/ITaHUMEeTPUM.

OsHakoM/ieHWe C BUJAMU CHUMMETPHUI B IMPOCTpPaHCTBe, (HhOpMY/IMpOBaHHE
orpezieJieHUI U CBOWCTB. XapaKTepuCTHMKa CUMMETPHU Tesl BpalleHus U
MHOT'OI'PaHHUKOB.

[TpriMeHeHVe CBOMCTB CHMMETPUU TIPU pellleHnH 3aad.

WUcrionb30BaHWe  MpUOOpPeTEHHBIX  3HAHWM Ui UCCAeJOBaHUA U
MO/IeTMPOBaHMs HEC/IOXKHBIX 3a/au.

N300pa>keHre OCHOBHBIX MHOTOTDAaHHUKOB U BBITIOJHEHHE PHCYHKOB TIO
YCJIOBUSIM 3a/iau

Te/1a ¥ IOBEPXHOCTH
BpallieHus

O3HakoM/ieHWe C BUZAMM Tejl BpallleHus, (QOpPMY/JIUpOBaHUE UX
orpe/ie/leHUI U CBOMCTB.

®opMyMpoBaHre TeopeM O CeueHWH Illapa IJIOCKOCTBI0 U TIJIOCKOCTH,
KacaTe/IbHOH K cepe.

XapakTepucTHKa ¥ 300pa’keHue TeJl BPall|eHUs, UX Pa3BepTKH, CEUeHUsI.
PemieHuie 3a7jau Ha MOCTPOEHUE CeUeHHWH, BbIYMC/IEHUE [JIUH, PaCCTOSTHUM,
yrioB, tuiomjazeit. [IpoBefeHue JoKasaTelbHBIX PacCyXKJeHWW TpU
pellieHny 3a/au.

[TpyMeHeHre CBOMCTB CUMMETPUHM TPH pellleHUU 3a/lay Ha Tejla BpalljeHuUs,
KOMOMHALIUIO TeJl.

M300pakeHre OCHOBHBIX KPYTJIbIX Te/T U BBITIOJHEHWE PUCYHKA TI0 YCJIOBUIO
3ajauv




N3mepenus B
reoMeTpuH

O3HakoM/IeHHe C TIOHATHSIMHM IUIOM[aZiM M 00beMa, aKCHOMaMH M
CBOMCTBaMH.

PerieHue 3alau Ha BbIYKC/IEHUe TUIOIIA el TIJIOCKUX (QUTYp C TIpUMeHeHreM
COOTBETCTBYIOIIHX GopMYJT U (PAKTOB U3 IJIAHUMETPHH.

V3yueHre TeopeM O BBIUMC/IEHUM OOBEMOB MPOCTPAHCTBEHHBIX —TeJl,
pellieHue 3aZiau Ha MpUMeHeHHe (GopMYJT BBIUHC/IeHHsT 00 eMOB.

N3yuenve ¢opmysn A7 BbIUMCAEHUS — TUIOa/ied  TIOBEPXHOCTel
MHOTOTPAaHHUKOB U TeJT BpaIlleHuUsl.

O3HakoM/IeHe C MeTO/IOM BbIUMC/IeHUS TI/IOIIA i TIOBEPXHOCTU Cephl.
Peiienne 3a/1au Ha BBIUKCJ/IEHHE TioIaei TTOBEPXHOCTH
TPOCTPAHCTBEHHBIX TeJT

Koopaunartbl u
BEKTOPBbI

OsHakoM/ieHWe C TIOHATHEM BeKTopa. V3yueHue [eKapTOBOW CHCTeMbI
KOOp/JMHAT B MPOCTPAHCTBe, MOCTPOeHHe T0 3a/JaHHbIM KOOP/AWHATaM TOUeK
Y TUTIOCKOCTel, HaX0KieHHe KOOPAWHAT TOUeK.

HaxoxeHre ypaBHEHUU OKDPY>KHOCTH, cdepbl, TJIOCKOCTU. BbruncieHue
PacCTOSIHUM MeXy TOUKaMH.

M3yyeHre CBOWMCTB BEKTOPHBIX BeJIMUMH, TIPAaBUI Pa3/i0’KeHHsI BEKTOPOB B
TPeXMepHOM TIPOCTPAHCTBe, TMpaBW/I HaxOXAeHWs KOOpAWHAT BeKTopa B
MPOCTPAHCTBE, TIPaBUJI AeUCTBUM C BeKTOPaMH, 3aZlaHHBIMU KOOPAUHATaMHU.
[TprMeHeHre TeOpWU MPH pellleH|H 3ajau Ha JIeHCTBUS C BeKTOPaMHU.
M3yyeHre CKalsIpHOTO TIPOW3Be/leHHsI BEKTOPOB, BEKTOPHOTO ypaBHEHHs
MpsiMOM U TUIOCKOCTH. [IpriMeHeHWe TeopUM TIpM peleHWH 3a/ad Ha
JIeHiCTBUSI C BeKTOPAMU, KOOPJUHATHBIA MeTO[], TIPUMeHeHre BeKTOPOB [I/ist
BBIUMCJIEHUS BeJIMUMH YTJIOB U PACCTOSTHUM.

OsHakoM/ieHHe C Jl0Ka3aTeJbCTBaMM TeOpeM CTepeoMeTpUM O B3aWMHOM
PAaCII0/I0}KeHUHU TIPSMBIX U TJIOCKOCTEH C WCTI0Ib30BaHHEM BEKTOPOB

1.4. PekomMeHiyeMoe KO/IMYeCTBO YaCOB Ha 0CBOEHHE MPOrpaMMbI JUCHUTLIMHBI:
MaKCUMaJIbHOHM yueOHOM Harpy3kKu obOyuaroijerocs - 368 uacoB, B TOM UHCIIe:
00si3aTesIbHOM ayIMTOPHOW yueOHOM Harpy3ku obyuatorerocs - 354 yaca;
CaMOCTOSITe/TbHOM paboThl 00yyaroIerocs - 6 4acos.




2. CTPYKTYPA Y1 COJAEP)KAHUE YYEBHOM JUCIUILIMHBI

2.1. O6beM yueOHOM AMCLMIIIHHBI M BUABI YUeOHO# padoThI

Buj; yue0HOI padoThI

O6vem uacos

MakcumasibHasi yueOHasi Harpy3kKa (Bcero) 368
O0s3aTesibHasi ayAMTOPHasi yueOHas Harpy3ka (Bcero) 354
B TOM UHCJIE:

MPAaKTUYECKUE 3aHSITHUS 182

KOHTPOJIbHbIE paboThl

KOHCYJ/IbTalluu 60
CamocrosiTesibHasi pabora obyuaromerocs (Bcero) 6

B TOM 4UMCJIe:

Htorosasn dTTeCTdliud B (])opme JK3dMeHd




2.2 TeMaTHUYeCKHH IUIaH U cojiep)KaHue yuedHou aucummmabl «MATEMATHUKA»

HaumeHoBaHue Copep:xaHue yueOHOro MaTepuasa, IpaKTHYecKne paboTbl, caMocToATe/IbHasA padoTa O0bem yacoB YpoBennb
pa3fiesioB M TeM o0yuarommxcs O0CBOEHUS
1 2 3 4
BBepenne 4
Beepenue Cojep)xaHue yue0HOro MaTepuasia 1
1 | MaremaTuka B HayKe, B TeXHHKe, UH()OPMALIMOHHBIX TeXHOJIOTUSIX U MPAKTUUeCKOU 1
JesiteibHOCTH. Lleny v 3ajaun M3yuyeHUst MaTeMaTUKHU B cpeJjHeM NpodecCuoHaTbHOM
00pa3oBaHMH.
IlpakTHyecKue 3aHATHSA 2
1 | PerieHne anrebpanueckux 3afiau.
BxogHasi KOHTPoO/IbHAA padoTa 1
CamocTosiTe/ibHasA padoTa odyuaromuxcs: PeiieHre anrebpanyeckyx 3azau. -
Pazpen 1. 20
Pa3ButHe noHaTua o
qucsie
Tema 1.1. CopepxaHue yueOHOro MaTepuasia 5
PasButye roHsATHA O 1 | Lesble u paLyoHanbHble yncia. [loHdaTre yrcioBoro MHoOXKecTBa. MHOXecCTBa 1
yucre HaTypaJbHbIX, Lie/bIX, PallMOHa/IbHBIX urcen. ApudmMeTrnyeckre oriepaliui HaJ, UACIaMU.
OCHOBHBIE CBOMCTBA oneparuii. PairoHanbHast po6b. OOBIKHOBEHHAS! JPO0b.
2 | JencrBuTenbHble uncia. [ToaTHe cucTeMsl eMCTBUTENBbHBIX Ykce/l. beckoHeuHble 1
repyo/iuuecKue 1 Herepruouueckue 1pobu. [ToHsTHe UppalMoHanbHOTo uncia. Moayib
YyuC/Ia U ero CBOMCTBA.
3 | [IpubnuxkeHHble BbiuncieHus. [TorpertHoCcT! pUOJIMKeHHBIX 3HaueHUH urcen. [ToHsATHe 1
BepHOU U 3Havalrel mu¢psl yncsa. [ToHsTre abCOMFOTHON ¥ OTHOCUTE/TBHOM
norpeltHocTU. OKpyT/ieHWe U MOTPeLIHOCTb OKPYIJ/ieHHsl. [1orpelliHoCTH BEIUUCIEHUM.
4 | KommnekcHble uncia. [IoHsITHE MHOXKeCTBa KOMITJIEKCHBIX uricesn. Anrebpandeckasi popma 1
KOMIIJIEKCHBIX yHcesl. ['eoMeTpruuecKkass HHTepIipeTalusi KOMIVIEKCHBIX YHCeJI.
ITpakTHueckue 3aHATHA 8

2 | BeinonHeHue apu@mMeTHUYeCKUX AeMCTBUIN HaZl UMC/IaMHU.

3 | CpaBHeHMe UMCJIOBBIX BbIp&KEHUM.

4 | HaxoxgeHre IpUOJIMKeHHBIX 3HAUEHWI BeJTMUMH MOTPEIITHOCTEN BIUNC/IEHHUMA
(abCoJTIOTHOM ¥ OTHOCUTE/ILHOM).

5 | BreinosiHeHMe felCTBUM HaJl KOMIJIEKCHBIMU UKC/IaMU.




6 | Peruenne npukIafHbIX 3azau

KonTposibHasi padora Nel mo Teme: «Pa3BuUTHE MOHATHS 0 YHCJIE» 1
CamocTrosiTe/bHasA padoTa 00yuaromuxcs: 1
[ToaroToBUTH COOOIIEHHE Ha TeMY: «IIpHUO/IMKeHHBIE BBIYMC/IEHUS B TIPO(GEeCCHU»
KoHcynbTanumn 5
Pazpen 2. 32
Kophu, crenenu,
siorapu¢mbl
Tema 2.1 KopHy, CopepkaHue yueOHOro Marepuasia 10
CTeIleHH, JIOrapu(MeI 1 | Kopnu HatypanbHOM cTernieHU U3 urcia. [ToHaTHe apudmeTrueckoro KOpHsl N-HOM CTeleHwu.
V3BneyeHne KOpHs n-oii cTerneny. CBoiicTBa apudmeTrueckoro kKopHs. [Ipeobpa3zoBanue
VppaLMOHA/IbHBIX BbIpaXKEHUH.
2 | CremneHu C paljuOHa/IbLHBIMU TTOKa3aTe/ssMU. Bo3BesieHre uuciia B CTeleHb C
palMoHaNbHbIM MoKa3aTesieM. CBOMCTBA CTeleHel C palMoHaIbHbIM [T0Ka3aTesieM.
ITpeobpa3oBaHue CTeMeHHBIX BHIPAKEHHUH C PALIMOHA/IBHBIM T10Ka3aTesieM
3 | Crenenu c JeiiCTBUTeIbHBIMU MTOKa3aTensiMU. Bo3BeieHre ync/ia B CTeleHb €
VppaLMOHa/IbHBIM IT0Ka3aTeseM. CBOMCTBA CTelleHel C eMCTBUTe/IbHBbIM IT0Ka3aTesieM.
[Tpeobpa3oBaHue CTeNeHHbIX BhIPDAYKEHUHN C 1eHCTBUTEIbHBIM TT0Ka3aTeeM.
4 | Jlorapudmel 1 ux cBoiicTBa. [Tonsarue noraprdma. OcHOBHOe jiorapupmMuuecKoe
ToxxJecTBo. CBolicTBa siorapudmoB. Ilepexos oT oraprdma 1o 0JHOMY OCHOBAHUIO K
norapudmy 1o JpyromMy ocHoBaHUIO. JlecsiTuuHbIi orapudm yncna. Yucso e.
HaTypasbHbiii jorapudm urcia. [Tpeobpa3oBaHue orapuhMHUUecKUX BEIPDAYKEHHH.
IIpakTHYecKHe 3aHATHA 16

BbluricsieHre ¥ cpaBHeHUe KOPHeid. BbiosiHeHre pacueToB C pafiiKalaMHu.

PellleHre MppallMOHAIbHBIX YPaBHEHUH.

[(oR BN

Haxo>k/ieHre 3HaueHUs CTeTIeHU C paljioOHa/IbHBIM U C JIeHCTBUTETHHBIM TT0Ka3aTeIeM.
CpaBHeHUe cTeTieHel.

10 | ITpeobpa3oBaHue BbIpa)KEHUH, CO/IEPKAIIUX CTETIEHH.

11 | PerieHue moka3aTe/ibHbIX YPaBHEHHUH.

12 | HaxosxaeHre 3HaueHUs jioraprdma Io rnpor3BoJIbHOMY OCHOBaHUI0. [lepexo/; OT OZHOTO
OCHOBAHWUA K JPYLOMY.

13 | BeuncsieHre ¥ cpaBHeHUe JIOTapu(MOB.

14 | JlorapudmupoBaHue U MOTeHLIMPOBAHKE BbIPayKeHU.

15 | Pemienue sorapudmMuueckiux ypaBHeHHUH.

16 | PellleHVe NPUK/IA[HBIX 3a/1a4.




KonTposnbHas pabora Ne2 no teme: «KopHH, cTeneHu, 1orapuMbi»

CamocrosTenbHasi padora odyuaromuxcs: [ToaroToBUTh coobIeHus Ha TeMy: «HuCIo ex,
«HarypanbHble U [IeCITUUHbBIE JIOTapU(MBbI»

KoHcynbTanumn

Pa3pgen 3.
IIpsiMble ¥ MJIOCKOCTH
B [IPOCTPAaHCTBE

35

Tema 3.1.
AKCUOMBI
CTepeoMeTpUumn

Copep)xaHHe yue0HOro MaTepuasa

1 | AKCHOMBI CTepeOMeTpUHY 1 NIPOCTeUILIVe C/1efCTBUS U3 HUX. [ToHATHe cTepeomeTpu.
ITnockocTe. AKcHoOMBI cTepeoMeTpud. CylljeCTBOBaHUe IJIOCKOCTH, IPOXO/ALLeN uepes
JIAaHHYIO MPSIMYIO M JaHHYIO TOUKY, ITlepeceyeHue MpsIMOU IJIOCKOCTBIO, CyL|eCTBOBaHNe
MJIOCKOCTH, MPOXOJSLIEN uepe3 TpY TOUKH.

IIpakTHYecKue 3aHATHSA:

17 | PerieHue 3da/1a4 C MCII0/Ib30BdHHEM dKCHMOM CTEDEOMETPHH.

18 | Pemenue 3ajjay Ha MpYMeHeHUe CJIe[ICTBUM M3 aKCUOM CTepeOMeTPUM

KoHTponbHast paboTa

Tema 3.2.
ITapannensHOCTb
NIPSIMBIX Y TJIOCKOCTeN

Copep)xaHHe yue0HOro MaTepHuasa

1 | ITapannensHOCTb ABYX NPSIMBIX B IpOoCcTpaHCTBe. [lapasienbHble MpsiMble B IPOCTPaHCTBe.
[Tpu3HaK napasnienbHOCTU NPSMBbIX.

2 | IlonsiTHe napaniesIbHOCTU MPSIMOU U MJIOCKOCTH. [Ipu3HaK napasiesbHOCTU NPSIMOU U
TIJIOCKOCTH.

3 | IlonsThe napasienbHOCTH TI0CKOCTel. [Ipr3HaK napanielbHOCTU  TJIOCKOCTEM.
Cy11iecTBOBaHMe MJIOCKOCTH, Tlapasuie/lbHOW JaHHOM TI0CKOCTU. CBOMCTBA MapasuiebHbIX
TJIOCKOCTEM.

IIpakTHUecKue 3aHATHSL:

19 | Pewenue 3asau Ha napasuie/ibHOCTb NPSIMBbIX B TIPOCTPAHCTBE

20 | PerieHue 3ajjau Ha MapasuielbHOCTh MIPSIMOM U MJIOCKOCTH B TIPOCTPaHCTBe

21 | PemieHue 3a/1au Ha TIapa/uIeIbHOCTh MJIOCKOCTeH B MPOCTPAHCTBE

KourtposbHas padora Ne3 no Teme: «Ilapa/ijie/ibHOCTb NPAMBIX M IJIOCKOCTEH»

Tema 3.3.
IlepnieHAUKY/IAPHOCTD
NPSIMBIX U TVIOCKOCTeHN

CopepxaHue yueOHOro Marepuasia

1 | IloHsiTMe MeprieHAUKY/SIPHOCTU TPSIMBIX B MPOCTPAHCTBE.

2 | IloHsATHe neprieHANKY/ISPHOCTH MPSIMOM M MJI0CKOCTH. [Ipr3HaK neprieHANKY/ISpHOCTH
NpsIMOM M TI0CKOCTH. CBOMCTBA MePIeH/IUKYJ/ISIPHBIX MPSIMOM U TJIOCKOCTH.

3 | B3auMHoOe pacrio/ioxkeHue MpsMbIX B IpocTpaHcTBe. CKpelyBarolecs U repecekaroruecs
TpsiMble. YTOJ1 MeKJy MPSIMBIMU.




[TeprieHuKy/IsIp M HaK/IOHHAas. PaccTosiHue OT TOUKM /10 I0CKOCTU. [ToHATHSA
neprieH/IMKy/isipa, HaK/IOHHOM U MPOeKL[MU HaK/IOHHOW. Teopema o Tpex nepreHJuKy/isipax.
CBoricTBa NeprieHUKY/ISIpOB Y HAKJIOHHBIX.

5 | Yron Mexay npsiMoM U IJIOCKOCThIO. [loHATHe yriia Mexxy NpsiMOM M TVIOCKOCTBIO, yTjia
MeXX/ly HaKJIOHHOM U TIJIOCKOCTBIO.

6 | [loHsATHe yr/a MeXAy MepeceKarwlMMUCs TIOCKOCTIMU. [IByrpaHHbIe YIJIbL.

7 | IlepnieHAMKYISIPHOCTH M/I0CKOCTel. IIpr3HaK neprieHAUKYJ/ISIPHOCTH yiockocTeld. CBoMCTBa
TepreH/IUKY/ISIPHBIX TIJIOCKOCTe.

8 | CuMMeTpusi OTHOCHUTENBHO TOUKA. CUMMEeTPUSI OTHOCHUTENBbHO TI0CKOCTU. [ToHsITHE

Trapasiie/TlbHOro TIPOeKTUpoBaHusi. CBOMCTBA Mapasiie/lbHOTO IPOEKTUPOBAHUS.
V300pakeHre (pUryp Ha MIOCKOCTH.

IIpakTHYecKue 3aHATHS: 6
22 | PeieHue 3a71a4 Ha B3aMMHO€ Pacro/ioyKeHHe MPsIMbIX U TIJIOCKOCTeH B TPOCTPAHCTBE.
23 | PeluieHue 3a/1au Ha HaxOKJeHUe ABYTPAaHHBIX YIJIOB
24 | PellieHure 3a/1au Ha HaXOK/JeHUeE YIJI0B U PaCCTOSIHUW B MPOCTPAHCTBE
KonTtposbHas padora Ned no Teme: «IleprieHJUKY/JIAPHOCTH NMPAMBIX H IUIOCKOCTEH» 1
CamocrosTebHasA padoTa 00y4yarmmxcs -
[ToaroToBUTH COOOILIEHHE C UCITO/Ib30BaHUeM VIHTepHeT-peCcypcoB Ha TeMy: «IlapasnienbHoe
IIPOEKTHUPOBAHUE»
KoHcynbTanumn 5
Pa3pen 4. 21
Komo0uHaTopuka
Tema 4.1. Cojep>xaHue y4e0HOro MaTepuasia 6
OJIeMeHTBI 1 | Hayka kombuHaTopyKa. 3ajauu KomOuHaTopuku. [ToHsTre coegunenvst. [loasTre
KOMOWHATOPUKU MHOXXECTBA M Ollepalyy HajJi HUMHU.
2 | TlepecranoBku. Couetanusi. Pasmeljenus. [Tonsarue gakropuana uncia. Ero cBoiictsa.
Pasmellienus, nepectaHOBKY, coueTaHus. PopmMyJia yuc/ia rnepectaHoBok. Popmyiia uucia
repecTaHOBOK C MMoBTOpeHusAMU. DopmMyna [/ HaxoXKJeHNs YyMcia COueTaHuu U
pa3MeltieHuid. @OpMYJIbl [ HAXOXKAEeHUsl UMC/la COueTaHUM U pa3MellleHnH C
TIOBTOPEHUSIMU.
3 | bunom HetotoHa. CBolicTBa OMHOMUHAIBHBIX KO3 duimenToB. TpeyrompHUK ITackarns.
Haxosx[ieHve uncsia pas3/ivyHblX BapUaHTOB.
IIpakTHYecKue 3aHATHSA: 8

25

ITpaBuria KOMOWHATOPHKH.

26

PerieHre KOMOMHATOPHBIX 3ajau. Pa3melrieHus, cCOueTaHUs ¥ TIePeCTAaHOBKH.




27

bunom HberoToHa U Tpeyro/ibHUK [lackais.

28 | PerieHve npuk/agHbIX 3a/ja4u
KonTtposibHas padora Ne5 no Teme: «J/1eMeHThI KOMOMHATOPHKH» 1
CamocrosTenbHasA paboTa 00y4yarOmuxcs: 1
[ToaroToBUTH COOOILEHHE C UCII0/Ib30BaHUeM VIHTepHeT-peCcypcoB Ha TeMy: «VICTOpUST pa3BUTHSI
KOMOMHATOPUKI»
KoHcynbTanumn 5
Pa3pgen 5 22
Koopaunarsl u
BEKTOPbI
Tema 5.1. CopepkaHue yueOHOro MaTepuasia 7
KoopauHatel u 1 | Bekrop B npoctpanctBe. KoopauHatel BeKTopa. [ivHa Bektopa. KossvHeapHbie v
BEKTOPHI B KOMII/IaHapHble BEKTOPbI. [IeMCTBUSI HaJj BEKTOPAaMU M UX CBOKCTBA.
MPOCTPaHCTBE 2 | KomnianapHele BekTopa. [IpaBuio napaniesnenuneza. Pa3noykeHre BeKTOpa o TPEM
HEKOMIL/IaHAPHBIM BEKTOpaM.
3 | IIpsamoyronbHas (mekapToBa) cicTeMa KOOpAWHAT B TpocTpaHcTBe. Ocu KOOpuHAT, Hauano
KOOD/MHAT, KOOP/IMHATHBIE TUVIOCKOCTH. V300pakeHure ToUuek B MpocTpaHCTBe. [ToHsATHE OpT-
BekTOpa. Pa3nokeHue BeKTOpa 0 OpTam.
4 | IlpocTeiiiue 3afaur B KoopguHaTax. @opMysia pacCTOSIHUAS MKy [JBYMsI TOUKAMU.
dopMysia HaxXOKeHUs] KOOPAMHAT CepeiIMHbI OTpe3Ka.
5 | YpaBHeHus cdepbl, IVIOCKOCTH, NIPSIMOKM B IPOCTPaHCTBE B KOOPAMHATHOU (hopMe.
6 | Yron mexny Bekropamu. CkassspHOe Npov3Be/ieHue BeKTOPOB. BerunciieHue yriia Mexzay
BeKTOopaMu. ®opMyJibl HAXOXKEeHUS CKaJIIPHOr0 mpou3Besenusi. [IprimeHeHrie BeKTOPOB U
KOOD/IMHAT IPY PelleHUH TeEXHUYEeCKHX 3a/iay.
7 | BolunciieHue yrioB Mexxy NpsAMbIMU U TJIOCKOCTAMU. [TOHATHE HanpaB/ISroLero BeKTopa.
DopmyJibl HAXOXKAEHUS YITIOB MeKAY NPSIMBIMHU U IVIOCKOCTSIMH.
8 | OcHoBHbIe BU/IBI ABVKEHUS B IIPOCTPAHCTBe: LieHTpajibHasi CUMMEeTPHsl, 0CceBasi CAMMETPUs,
3epKa/nbHasi CUMMeTpHs], NapaJljlesIbHbIN [IepeHoC
IIpakTHYecKue 3aHATHS: 8
29 | BeinonHeHuWe ornepalyii HaJ BEKTOPaMH.
30 | PemreHve NpoCTeMIINX 3a7ja4 B KOOPAMHATAX
31 | CocraBjieHHe ypaBHeHUH cephl, MJIOCKOCTU U NPSIMOW MPOCTPAHCTBe.
32 | BelunciieHve yIyioB MeXXAy NPSIMbIMU U IVIOCKOCTSIMU
KonTtposibHas padora Ne 6 mo Teme: «KoopAMHATHI 1 BEKTOPBI B IPOCTPAHCTBE» 1




CamocrosTesibHasi pabora o0yuarmmxcs: 1
[ToaroToBuTH Npe3eHTaluio Ha TeMy: «CUMMeTpHsI B IPOCTPAHCTBE»
KoHcynbTanumn 5
Pa3gen 6. 47
Tpuronomerpus
Tema 6.1. CopepkaHue yueOHOro MaTepuasia 16
OcHOBBI 1 | PapuanHasi Mepa yria. BpaiijatensHoe fBrkeHUs. [IoHsITHe paJjuaHHOMN MephI yIja.
TPUTOHOMETPUU [Tepexop 13 rpaZlyCHOU Mephl yrja B pafuaHHyto. EnvHrYHas OKpy>KHOCTb. [10BOpOT TOUKU
e/IMHUYHOM OKPY>KHOCTH BOKPYT Hauasa KoopauHaT. COOTBeTCTBYE /1eliCTBUTEIbHOTO
YMC/a M TOYKU eIMHUYHOM OKPY>KHOCTH.
2 | [lonaTue cuHyca, KOCHHYCa, TaHT'eHCa U KOTaHI'eHca POU3BO/IbHOTIO yria. Vx rpaduryeckoe
n300paxeHre Ha eZIMHUYHOMN OKPY>KHOCTH. 3HaKM CHHYCa, KOCUHYCA U TaHr'eHCa.
Omnpegenenue 3HaueHUU CHHYCa, KOCMHYCA, TAHTeHCA ¥ KOTaHIeHCa pa3/IM4YHbIX YI/I0B
3 | OCHOBHBIE TPUTOHOMETPHUUYECKUE TOXKEeCTBa U C/Ie/ICTBUS U3 HUX. 3aBUCUMOCTb MEXAY
CHMHYCOM U KOCHHYCOM OZIHOTO U TOTO Xe yTjia. 3aBUCUMOCTb MeXX/ly TAHI€HCOM U KOTaH-
reHcoM yruia. ToxziecTBa, CBsi3bIBaOLMe TAHMeHC U KOCUHYC YIJIa, CHHYC UM KOTaHTeHC yIvia.
4 | @opmyiibl ipuBefeHusa. CUHYC, KOCUHYC M TaHTeHC YIJIOB a U -a. BelpakeHue cuHyca U
KOCHHYCa IIPOX3BOJIbHOIO YIJIa Yepe3 CUHYC ¥ KOCUHYC OCTPOro yria. @opMyiibl
TIpUBe/ieHus [/l CUHYCa, KOCUHYCa, TAaHI'eHCa U KOTaHreHca.
5 | ®opmyssl cnoxxenus. @opMyJibl CyMMbI U Pa3HOCTH YIVIOB /1 CUHYCa, KOCUHYCa U
TaHreHCa.
6 | PopMysibl IBOMHOIO U TTOJIOBUHHOTO yr/ia. @opMysibl CUHYCa, KOCHHYCA, TaHTeHca
JIBOMHOTO Y TI0JIOBUHHOI'O yTJia.
7 | CymMa, pasHOCTb U NPOU3Be/IeH’e CUHYCOB, KOCUHYCOB. @OpPMYJIbl CyMMBI U PA3HOCTH
CHHYCOB, CYMMBI M Pa3HOCTH KOCHHYCOB. [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPHUUECKHIX
(GyHKIMI B IpOU3BeJieHNUe U MPOM3Be/IeHNs] B CyMMY.
8 | BrlpakeHue cMHyCa U KOCUHYCA yepe3 TaHI'eHC [10JIOBUHHOTO yrja. @opmyJibl BbIpayKeHust
CMHYCa ¥ KOCHHYCA Yyepe3 TaHreHC NOJI0OBUHHOIO yIvIa
9 | Ilpocrelilme TpUroHOMeTpUUecKe ypaBHeHus. [IpocTeiiiivie TpPUroHOMeTpUYecKre
HepaBeHCTBa. OOpaTHbIe TPUTOHOMeTpUYecKre (PYHKIMN: apKCUHYC, aPKKOCHHYC,
apKTaHI'eHC.
IIpakTHYecKue 3aHATHS: 24

33

PangvannHasi mepa yria

34

HaXO)KAEHI/Ie CHHYCd, KOCMHYCd, TdHI'€HCd M KOTAHI'€HCA YyT'Jld

35 | ITpeoOpa3oBaHye BLIPAKEHHUH ITPU MOMOII OCHOBHBIX TPUTOHOMETPHUUECKUX TOXK/ECTB.




36 | Ilpeobpa3zoBaHre TPUTOHOMETPHUYECKUX BbIpa)KeHHUM MPU TTIOMOLIM (OpMYJI IpUBe/IeHusI
37 | Tlpeobpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH TP MTOMOLIH (OPMYJT TBOMHOTO U
T10JIOBUHHOT'O apryMeHTa.
38 | Ilpeobpa3oBaHre CyMM 1 pa3HOCTEH TPUTOHOMETPUUECKUX BhIDAYKEHHH B MPOW3BEIEHHE
39 | IIpeobpa3zoBaHue MPOU3BEIeHHI TPUTOHOMETPUUECKUX BhIPAKEHUH B CYMMBbI
40 | IIpeobpa3oBaHKe TPUTOHOMETPUUECKUX BhIpDa)KEHUI uepe3 BbIpakeHHe CUHyCa U KOCUHYCa
yepe3 TaHreHC MOJIOBUHHOTO YIJIa.
41 | Tlpeobpa3oBaHre pa3/TMUHBIX TPUTOHOMETPUYECKUX BHIPKEHUH.
42 | TIpocTeiiiie TPUrOHOMETPUYECKHe YPaBHEHUST
43 | IlpocTelilie TPUrOHOMETPUYECKHE HEPAaBEHCTBA
44 | PeleHuve NpYK/IaJHbIX 3a/a4
KonTtposbHas padora Ne7 o Teme: «OCHOBBI TPUTOHOMETPHH» 1
CamocrosTeibHasA paboTa 00yJarOmMxcs: 1
[ToATOTOBUTHL KOHCIIEKT M0 TeMe: « TpUroHomMeTpusi B mpodeccum».
KoncyasTanuu 5
Pazpgen 7. 37
DyHKIMH, UX
CBOMCTBA M rpauKn
Tema 7.1. Cojep>xaHue y4eOHOro MaTepuasia 6
®ynkumy, ux ceorctea | 1 | [NoHsiTve pyHKIOMU. APryMeHT U 3aBUCHMasi riepeMeHHasi. YacTHoe 3HaueHUe QyHKIWH.
Y rpaduku OO61acTh orpesie/ieHUs] U MHOXKeCTBO 3HaueHUH GyHKIUH. TabmuHbIi, TpadhUuecKuil 1
aHAJIMTHUEeCKHUH CriocoObl 3aaHusi PyHKLIWH.
2 | CpoiictBa yHKLMU. [IOHATHE MOHOTOHHOCTH, YeTHOCTH, HEUETHOCTH, OTPAHUUEHHOCTH,
MepUOANYHOCTH QyHKIMH. [IpoMe)XyTKH Bo3pacTaHus U yObIBaHMSsI, HauboJblliee U
HauMeHblllee 3HaUeHusi, TOUKM SKcTpeMyMma. ['pacdrueckasi uHTepripeTalysi CBONCTB
GbyHKIUH.
3 | TIpeobpa3oBanus rpadukoB ¢yHKIMA. [ToHSATHe MapasieNbHOrOo TepeHoca rpaduka
¢byskuyu. TlapannenbHbli epeHoC B0k 0cu abcuycc v opauHar. ['paduueckas
vHTeprpeTauys. [ToHsiTe ciMMeTpun rpadukoB QyHKLIMHA. CUMMeTPUsi OTHOCHUTETBHO
oCell KOOpAMHAT U CUMMETPHSI OTHOCUTE/IHO Havyasla KOOpAUHAT, CUMMETPUS
OTHOCUTeJIbHO MpsiMoi y=x. PacTsbkeHue U cxaTue rpadykoB QPyHKLMN BOJIb BCel 0CH
KoopAuHaT. ['paduueckasi UHTepIipeTaLysl.
4 | lonsTre obpaTHOM GyHKIMKM. Ob6nacTb orpeeseHys U 06/1acTb 3HaUeHUH 0OpaTHON
¢byskuuu. I'pacdvik obpaTtHoM QyHKIMH.
IIpakTHYecKue 3aHATHSA: 8




45 | Yrenue rpaduka QyHKLUU

46 | UccnenoBanue GyHKIUU U TTOCTpoeHHe Tpadvka (PyHKIKU
47 | Ilpeobpa3zoBanue rpadvka GyHKIAN

48 | Tloctpoenue rpadrika 06paTHOM QYHKLIMH

49 | BeinosiHeHHe apubMeTHYeCKUX Oomnepalivi Hajl (PyHKIUSIMU

KoHTtpoJsibHast paboTta 0
CamocrosTenbHasA padora odyuarmuxcs: [1oAroToBUTL CO0OIIeHNE C WCTI0/Ib30BaHHEM -
VHTepHeT-pecypcoB Ha TeMy: «IIpakTHueckoe ipuMeHeHHe hYHKIHI».
Tema 7.2. Cojiep>kaHue y4e0HOro MaTepuasia 6
CrereHHble, 1 | TloHsATHe cTeneHHOW (PYHKLIMMU C LieJIbIM M paliiOHaIbHBIM Moka3artesieM. CBolCTBa
ToKa3aTesbHble, CTerneHHOM (PYHKIMY € LiefIbIM M0Ka3aTesieM U ee rpaduk.
norapumMuueckue u 2 | Ormpepenenue rnokasarenbHOW (QyHKLMHY, CBOWCTBA MOKa3aTe/bHOU PYHKLMU, TpaduK
TPUTOHOMETpUUEeCKre T1oKa3aTebHOM (PYHKLMH, TOCTPOeHHe rpaduKa rmokasaresibHOW QyHKIUH
yHKIN 3 | Onpenenenuve norapudMuueckon QPyHKLIMH, CBOMCTBA jorapudmMuueckon QpyHKLIWH,
rpacduk siorapudmudeckoit hyHKI[MH, TOCTpOeHUe rpaduka jorapudmudeckoi GyHKIMU
4 | TlonsiTvie TpUrOHOMETPUYECKUX PyHKIMI. O0/1acTb OMpeie/IeH|s] 1 MHOYKECTBO 3HAUeHUM
TPUTOHOMETPUUECKUX (PYHKIMA. YeTHOCTh, HEUeTHOCTD, TIEPUOANUHOCTD
TPUTOHOMETPHUYeCKUX (yHKLMH. O61acTh onpesiesieHUst U MHOXKeCTBO 3HaUeHUH (DyHKLUH
y = sin x; y = cosX. HeTHOCTb, HEUETHOCTb, TIEPUOAUYHOCTb (DYHKIMHN Y = Sin X; y = COSX.
[TpomMe)XKyTKU BO3paCTaHUsl U YObIBaHMUS.
5 | CgoiictBa u rpadvku PyHKIMN y = tgx ' y = ctgx. O6macTb onpe/iesieHUsi U MHOKECTBO
3HaueHUM (QyHKUUN y = tgXx Uy = ctgX. YeTHOCTb, HEUETHOCTb, IEPUOJUUHOCTb PYHKLIUN y
= tgx M y = ctgX. [IpoMe)KyTKH BO3pacTaHusi U YObIBaHUSI.
6 | [IpeoOpa3oBaHue TpPaMIKOB TPUTOHOMETPUUECKUX QYHKIMH. ["apMoHUUecKre KoebaHusl.
I'padmik rapmMmoHHMYeckoro Kosiebanusi. Pa3nuuHelie ipeobpa3oBaHusi rpaUkoB
TPUTOHOMETPUUECKUX (DYHKIIMI.
IIpakTHYecKue 3aHATHS: 10
50 | TTocTpoeHue rpaMKOB U MCCIeJOBaHUe CTereHHOU (DYHKIINK
51 | ITocTpoeHure rpaUKOB 1 MUCCIeloBaHUe MTOKa3aTeTbHOW (QYHKIUN
52 | ITocTpoeHue rpaMKOB ¥ MUCCIel0BaHUe JIorapudMUUeckor (GyHKIUN
53 | MccnemoBaHre TPUrOHOMETPUYECKHX (DYHKITMM U TTOCTPOeHHe TpadhrKoB
54 | Tloka3arenbHble, JorapuMrUUecKrie, TPUTOHOMeTPUUeCKHe YPDaBHEHHS U HePaBEHCTBaA.
KonTposibHasi pabora Ne8 no Teme: « PyHKIMH, X CBOMCTBA U rpapukmn» 1
CamocrosTesibHasi paboTa 00yJarmmxcs: 1

[ToAroToBUTH AOK/A[ C UCTO/b30BaHUeM VHTepHeT-pecypcoB Ha TeMy «lIprumeHeHue




M0Ka3aTeJbHOM U JIorapuMUuecKor GyHKIMU B )KU3HU».

KoncyabTauuu 5
Pa3zpen 8. 37
MHoOrorpaHHUKHY 1
KpYyIJible Tejia
Tema 8.1. CopepkaHue yueOHOro MaTepuasia 4
MHororpaHHuKu 1 | Pébpa, BepiLIMHBI, TPaHU U [UaroHaM MHOTOTPaHHUKA. [TOHATHe pa3BepTKH MHOTO-
rpaHHUKa. MHororpaHHsble yriibl. [ToHSITHe BBIMTYK/IOrO MHOTOTPaHHHMKA.
2 | Ilapannenenumes u ero ceorcTBa. Buzbl napanenenureos. [IpaMoyronbHbiv
napasienenunes. Viamepenus napasiesienuresia. InaroHanbHele ceuenusi. Kyo0.
3 | I[loHsaTue npusMbl. OCHOBHBIE IIOHATHA U oripefiesieHys. [IpsMas 1 HaK/IOHHas Mpy3Ma.
BricoTta npusmel. [1paBuibHbIe pu3Mel. [ToHSTHE IPaBU/IbHOM O-YTObHOM NPU3MBI.
4 | TlonsTtue nmupamMuzbl. OCHOBHBIE TIOHATHS U onpefiesieHUsi. Buzibl nupamMuz,.
5 | TloHsATHe U CBOMCTBA NMpaBWIbHLIX MUpaMu/l. [ToHsiTHe anodemsbl. TeTpasp.
6 | [ToHsiTHe U cBOMCTBA yceueHHOW nMUpaMu/ibl. [IoHATHE U CBOWCTBA MPaBU/IbHOW yCeUeHHOU
NMpaMU/bl.
7 | Bujpl ¥ IOCTpOeHME CeueHni MHOTOrpaHHUKOB. CeueHust Ky0a, IPU3MbI, TMPAMU/IBL.
8 | Ilonatue cumMmeTtpuu. lieHTpasbHas, oceBass CUMMETPUs], CAMMETPUst OTHOCUTE/ILHO
1710CKOCTH. LlenTp cummerpun. Ock cumMmetpuu. Ilnockocts cuvmerpun. CUMMeTpusi B
MHororpaHHrkax. CuMMeTpuu B Ky0Oe, B rapasuiesieniure/ie, B Ipu3Me U MUpaMU/e.
[TpaBu/IbHBIE BBIMTYK/IbIe MHOTOTPAHHUKH (TeTpas/p, Ky0O, OKTa3/p, JoJeKasap U UKOCasp)
Teopema Junepa.
IIpakTHYecKHe 3aHATHA: 10
55 | PelueHue TpeyroibHUKOB
56 | Bblurc/ieHre OCHOBHBIX 3/IEMEHTOB TIPHU3M
57 | Bblunc/ieHre OCHOBHBIX 3JIEMEeHTOB Tapa’silesienure/joB.
58 | BbluKc/ieHre OCHOBHBIX 3/IEMEHTOB MTUPaMU/I.
59 | ITocTpoeHye ceueHH MHOTOTDAaHHUKOB
KoHTposbHast paboTa 0
CamocrosTeibHasi pabora o0yJarmmxcs: 1
[ToaroToBUTH COOOIIIEHHE C UCTIOMb30BaHeM VIHTepHeT-pecypcoB Ha TeMbl: «[IpaBuibHBIE
MHOTOTPaHHUKW». BBITIOTHUTE UHVBUYaIbHBIA WU FPYITIIOBOM MIPOEKT C UCIIOIb30BaHUEM
VHTepHeT-pecypcoB Ha TeMbl: «/I3roToB/eHHe MoZiesiel reoMeTpuYeCcKux Tem», «/3rotosnenue
MaKeTOB (PUTyp».
Tema 8.2. Cojiep>kaHue yue0HOro MmaTepuasia 2




Tesa BpaiteHus

[ToHsiTHe Tesa ¥ OBepxXHOCTH BpalleHus1. [TonsTre yunuHapa. OCHOBHBIE TTOHATUS U
onpegeneHus. Ocesble ceyeHUs LuInHApa. LleHTp cummerpun LuauHapa. KacatenbHas
IUIOCKOCTh LIWIMHApPA. PasBepTka nuiMHpa.

[TonaTtue KoHyca. OCHOBHBIe TIOHATHA U orpefesieHUs. OceBble ceueHUs1 KOHYyCa.
[Tnockoctu cummeTpun KoHyca. KacartesibHast I/IOCKOCTb KOHYca. Pa3BepTka KOHYyca.
YceueHHbIN KOHYC.

[Tonsitue mapa. OcHoBHbIe orpefeneHus. [ToHsTre cdepsl. [ToHsITHE 111apOBOT0O CeTMeHTa.
B3auMHoOe pacrio/ioykeHue 1apa 4 rjiockocTu. CeueHue 11apa IJI0OCKOCTbIO. JlnuamerpanbHas
n10cKocTb. CeueHre cepbl MI0CKOCThIO. bosbliiasi oKpy>KHOCTh. KacaTesibHasi TJI0CKOCTb
11apa v ee cBorcTBa. [loHsATHe KacaTe/lbHOU MPSIMOU K 1Iapy U ee CBOMCTBA. BrincanHas u
onucaHHasi cephbl.

HpaKTI/I‘—IECKI/Ie 3dHATHUA:

60 | Belurc/ieHre OCHOBHBIX 3/IEMEHTOB LIWJIMH/IPA.
61 | Belurc/ieHre OCHOBHBIX 3/IEMEHTOB KOHYCa U YCeUeHHOr0 KOHyca.
62 | Bplurc/ieHre OCHOBHBIX 3JIEMEHTOB Il1apa.

KoHTtposbHasi paboTa

CamocrosTenbHasA paboTa 00yJarmuxcs:
BBbINOHUTE [JOK/a Ha TeMy: «Tesa BpallleHusl B )KM3HU U IPOGeCCH»

Tema 8.3.
Nsmepenus B
reoMeTpuu

Copep)xaHHe yueQHOro MaTepHuasa

1

[MoHsiTHE pa3BepPTKU U TIOIIA M IOBEPXHOCTH MHOTOTpaHHUKa. [1otau 60KoBol 1
TIOJTHOM TIOBEPXHOCTH Ky0a, mapaJsuiesiernriesia, Mpyu3Mel. [1ommazbs 60KOBOH 1 MOTHOMH
TOBEPXHOCTH TTPABU/IbHBIX TIPU3M.

O6bém reomMeTprdeckoro tesia. AKCHOMBI 06beMa. [ToHsATHe 06beMa U ero CBOMCTBa.
Equnuip! n3mepenusi oobema. @opmysibl 00beMOB Ky0a 1 MPsIMOYT OJIbHOTO
napasuiesienunesia. Popmyrna fi7isi BBIUKCIeHHsI 00beMa IpPU3MBbl.

dopMmyJIbI [/ BEIUKC/IEHHS TI/I0IIa i O0KOBOU 1 TIOJTHOM MTOBEPXHOCTHU I[WIMH/IPA.
dopmyiia 17151 BBIYKUCIeHUs1 00beMa [UIHH/PA.

@dopMybl [T BBIYUCIEHHS TUIOL[a[i OOKOBOM U TIOJTHOUM TIOBEPXHOCTH MHMPaMH/B,
MpaBWIbHOM NUpaMU/bl, yCeUYeHHON NMUpaMu/ibl, KOHyCa, yCceuyeHHOro KoHyca. ®opmya
[U1s1 BBIYMC/IeHHs 00beMa MUpaMU/ibl, PABUIBHONM NTMPAMUAbI, YCeUeHHOM MUpaMU/pl,
KOHY(Ca, yCeueHHOr0 KOHYCa.

5

DopMyJIbl J/Is BHIYMCIeHUs] 00beMa I1apa 1 TIoIIaau cdhephbl.

6

OTHoOIIeHUs TJIONIA/ el MOBePXHOCTel U 00beMOB 10/J00HBIX Tell.

HpaKTI/I‘—IECKI/Ie 3dHATHUA:

63 | Bbruncsienre miomazeid 1 00bEMOB MHOTOTPaHHHUKOB.




64 | BeiuucsieHue riomiazeid 1 06bEMOB Tes BpalljeHMsl.
65 | BeruucsieHve miomiazel 1 00beMOB C/IOXKHBIX TeJl.
KouTtposibHas padora Ne 9 mo Teme: « MHOrOrpaHHMKH M KPYIJIble Tela» 1
KoHcynbTanuu 5
Pa3pen 9. 32
Hauyana
MaTeMaTH4eCcKOoro
aHau3a
Tema 9.1. CopepkaHue yueOHOro Marepuasia 4
[Tocnenosa- 1 | INoHsiTHe YKMCI0BOI MOC/IeloBaTeTbHOCTU. CriocoObI 3a/jaHUSI Y CBOMCTBA UMCJ/IOBBIX
TeTbHOCTH. NOC/Ie/0BaTe/IbHOCTEN.
HeripepbiBHOCTD 2 | BeckoHeuHo yObIBarolljasi reoMeTprUYecKast porpeccusi. 'eomMeTpruyeckast porpeccusl.
GyHKIMN CyMMa TepBbIX N UleHOB TeoMeTpruecKoi nporpeccu. [loHsTre 6eCKOHEUHO yObIBaroLei
reomMeTpuueckoi rporpeccur. @opmysia cymmbl OeCKOHeUHO yObIBatoIIieil reoMeTpuueckKoi
TIPOrPeCCHUU.
IIpakTHYecKue 3aHATHS: 6
66 | BeluncieHre CyMMBI ITePBbIX N 4IEHOB reOMeTPpUYeCKOr IIPOrpecCuH.
67 | BelurciieHre npepena rocjie/loBaTe/IbHOCTH
68 | BeiuriciieHre cyMMbl OeCKOHEUHO YObIBarOILel reOMeTpHUUeCKOW TIPOrPeCcCHH.
KoHTposbHast paboTa 0
Tema 9.2. CojepxaHue yueOHOro MaTepHuasia 8
IIpousBogHas 1 | IloHsiTHe npupallieHUs apryMmeHTa U nipypaiienus GyHKUMU. [TIoHsTHe CKOPOCTH U3MeHeHUst
byHKUIMY U eé dyHkumu. [ToHATHe MPOU3BOAHON (QYHKI[MU. AJITOPUTM OIlpeiesieHUs IPOX3BOAHOM
TIpUMEHEeHHUe. ¢ysKumy. CBsi3b IPOU3BOIHOM (DYHKLIMM C HEMIPEPbIBHOCTEIO.
2 | Ilpou3sBojHasi CyMMbI, pa3HOCTH, MPOW3Be/leHus], yaCTHOTo GyHKLMA. [TIpon3BoaHas
(GyHKIUM, YMHOXXEHHOM Ha TIOCTOSTHHBINA MHOKUTeIb. @OPMYJIbl BIYUCIEHUS TIPOU3BOIHOM
CTeTeHHOM, MoKa3aTeTbHOM, JIorapu(MuUeckou, TPUTOHOMeTPHUUEeCKUX (YHKIIUM.
3 | ®opmyna BblUKC/IeHUs POM3BOAHOM CI0XKHOM QYHKIMH.
4 | YpaBHeHUe KacaTenbHOM K rpaduky QyHKIUH.
5 | [Ipu3Haku Bo3pactaHusi U yobiBaHUs QyHKIMHU. [JocTaTOuHOe yCI0BHe BO3PAaCTaHUs U

yObIBaHMSsT PyHKIMY Ha UHTepBase. [IpomMe)XyTKi MOHOTOHHOCTH (yHKUMH. [ToHSTHE TOUeK
sKcTpemyMa (yHKLMU. HeobxoMoe yCioBre CyI1[eCTBOBaHUS SKCTPeMyMa B TOUKe
(Teopema ®Pepma). CtaljoHapHble U KpUTHUECKUe TOUKU (QyHKIMU. JlocTaTOUHble YCI0BUS
CYLL[eCTBOBAHUS SKCTpeMyMa (PyHKLIMH.

TINonsiTvie HanbOJIBILIETO ¥ HAUMEHBILET0 3HaUeHHst (QYHKILIMHU Ha OTpe3Ke. AJITOpPUTM




HaX0>X1eHHWs HauOOJIBIIIEr0 ¥ HAUMEHBIIIero 3HaUeHUs q)YHKL[I/II/I Ha OTpe3Ke.

6 | IIlpousBozHas B pu3smKe U TexHUKe. MTHOBeHHOe yCKOpeHHe TOUKH B IaHHbIM MOMEHT
BpEMEHH.

IIpakTHUueckHe 3aHATHSA: 8
69 | BeluncieHre NTPOU3BOAHBIX OCHOBHBIX 3/IeMEHTAapHBIX (DYHKIUi
70 | CocraBsieHle ypaBHeHU KacaTeabHOMU K rpauky GyHKLUHU
71 | TlpuMeHeHWe MPOU3BOAHOM UCC/IeOBAHHUIO 1 TIOCTPOEHHIO rpadKoB (PYHKIIUH.
72 | PelleHre NpUK/IaJHbIX 3a/a4y
KonTposibHasi padora Ne 10 mo Teme: «IIpou3BogHasi U eé mpuMeHeHHe» 1
CamocTrosiTe/bHasA padoTa 00yuaromuxcs: -
[ToaroToBUTH COOOIIIEHHE C UCTIOMb30BaHWeM VIHTepHeT-pecypcoB Ha TeMy: «IIprMeHeHue
TIPOU3BOHON B >KU3HU».
KoHcynbTanmuu 5
Pa3zpen 10. 22
HNuTterpan u ero
NpUMeHeHue
Tema 10.1. Copep)kaHue yueOHOro MaTepuasia 6
WHurerpan u ero 1 | ousiTre mepBoo6pa3sHoii. OCHOBHOE CBOMCTBO TiepBo0Opa3Hoi. Tpy mpaBusia HaXOXKAE€HHS
NIpYMeHeHHe 1epBo00Opa3Hoii.
2 | Onpepnenennbiii uaTerpan. ®opmyna HetotoHa-JleliOHMIa. 3azaun, TPUBO/SIIE K
TIOHSITUIO OTpe/ie/IeHHOro uHTerpana. KpuosmHeiiHasa Tpanenys. [1iomiaabp KpuBou-
HelHOU Tpanenyy. IToHaTre uHTerpasbHOU cyMMel. [IoHATHe 1 BbIUKCIeHNe
orpe/ie/IeHHOr0 UHTerpasa.
3 | Crioco6bl BEIYMCIEHUS TUIOLIA el TUIOCKUX (GUTYP C TIOMOIIbI0 UHTerpasioB. dusnueckoe
TIPUJIO’KEeHUE OTpe/le/IeHHOT0 MHTerpana. BeluvcieHue rmyTH, IPOKEHHOT0 TOUKOM.
BhruricsieHre paboThI.
IIpakTHYecKue 3aHATHS: 10
73 | BoluncieHre nepBoobpa3HbiX OCHOBHBIX 37IeMeHTapHbIX (PYHKLMIMA
74 | BerunciieHust onpefenéHHOro nHTerpasa
75 | 'eoMeTpuueckue NpUI0KeHUs Orpeie/IEHHOr0 UHTerpasa
76 | PelleHre NpUK/IagHbIX 3a/a4y
KouTtposibHas padora Ne 11 o Teme «VIHTerpas ¥ ero NnpuMeHeHHe» 1
KoHcynbTanuu 5
Pazpgen 11. 22

JJIeMEeHTBI TeOpHH




BepPOATHOCTEN U

MaTeMaTHYeCKoi
CTAaTUCTHKH
Tema 11.1 Cojiep>kaHue yue0HOro MaTepuasia 4
OneMeHThI TEOPUH 1 | CnyuaiiHele coObiTHS. BeposiTHOCTh coObITHSA. [TOHATHSA COOBITHSA, C/TyUalfHOTO COOBITHS,
BEpPOSITHOCTEN JTOCTOBEPHOTO Y HEBO3MOYKHOT'O COOBbITHSI. HecoBMeCTHbIe U TIPOTHUBOIIO/IOXKHBIE COOBITHSI.
Kraccrueckoe onpefiesieHye BEpOSITHOCTH.
2 | TeopeMbl C/I0)KeHUsI BEPOSITHOCTEH HECOBMECTHBIX M COBMECTHBIX COObITHI. Teopembl
YMHO>KeHUsI BePOSITHOCTeH He3aBUCHMBIX U 3aBUCHUMBIX COOBITHH.
3 | duckpeTHasi cyuyaliHasi BeJIMUMHA, 3aKOH ee pacripefiesieHust. UMc/ioBble XapaKTepUCTUKU
JIMCKPeTHOM C/TyualiHOM BesTMurHbL. [ToHSITHE 0 3aKOHe OOJIBIINX YHCes.
ITpakTHUecKye 3aHATHSA: 4
77 | BblunciieHre BepOSATHOCTEM.
78 | PemeHve NpuKIafHbIX 3a/a4.
KoHTposbHast paboTa 0
CamocrosTesibHasi paboTa 00yJarmmxcs: -
[ToaroTOBUTE COOOIIIEHHE C UCTTO/Ib30BaHUeM VIHTepHeT-pecypcoB Ha TeMy: «Teopust
BEPOSITHOCTU B JKWM3HU U MPOdeccumn».
Tema 11.2. Copep>kaHue yueOHOro MaTepuasaa 4
O/eMeHThI 1 | TlpeacTaBieHue JaHHBIX B BUie TpadUKOB, Ararpamm, Tabsmi. [ToHsTHe BLIOOPKHY,
MaTemMaTUueCcKOun BapUaHThI, YaCTOThl U OTHOCUTEJILHOM YaCTOThI. OMIMpUYecKasi QyHKLUs pacrpeeneHus!.
CTaTUCTUKU [TpencraBneHye AaHHBIX B BUJe rpadyKOB, quarpaMm, Tabsuil. [1oUrod u ructorpamma
4yacToT.
2 | Bribopounble psifibl pacripeenerus. UncnoBsle xapakTepucTik. CpeHee
apumeTHUeCcKoe 3HaueHHe TIpHM3HaKa BbIOOPOUHOM COBOKYITHOCTH, BIOOPOUHAst
JIACTIepCHsi, CPe/IHee KBaJpaTUUeCKoe OTK/IOHEHUe, MOJia.
IIpakTHYecKue 3aHATHSA: 4
79 | PellleHre TIpMK/Ia/IHBIX 3a/lau MaTeMaTUUeCKOW CTaTUCTUKU.
KonTtposbHas padora Nel2 o TeMe «3J/IeMeHThI TeOPHU BEPOATHOCTEH M MaTeMaTHUYeCKOH 1
CTaTUCTUKU»
KoHcynbTaiuu 5
Pazpgen 12. 29
YpaBHenus u
HepaBeHCTBaA
Tema 12.1. CopepkaHue yueOHOro MaTepuasia 9




YpaBHeHus U 1 | PaBHOCWIBHOCTH ypaBHeHUM. OOIIMie MeTObI pellieHust ypaBHeHHM. CTIocoObI perieHus
HepaBeHCTBa CUCTeMBI ZIBYX YPaBHEHHH C IByMsI HEU3BECTHBIMU: CITIOCO0 TO/[CTAHOBKH, aireOpanueckoro
cnoxkeHusi, rpadrueckrid. [ToHsITME OHOPO/IHOM CUCTEMbI 1 HECOBMECTHOM CHUCTEMBI [IBYX
JIMHEeWHbIX YPaBHEHUH C IByMsl TIepeMeHHbIMHU
2 | Metopp! peliieHusi HepaBeHCTB. V300paskeHre Ha KOOPIMHATHOW TVIOCKOCTA MHOXKeCTBa
pellleHd HePaBeHCTB C [IBYMsl IePeMEHHBIMU U UX CHUCTEM.
3 | PaiuoHasibHBIe ypaBHEHUs U HepaBeHCTBa. O6/1acTh ompefiesieHrs1 ypaBHEHU U HEPABEHCTB.
MeTo/ibl pellieHus1 paljuOHa/IbHBIX YPaBHEeHU (pa3/io’KeHre Ha MHOXKUTE/U, BBeJieHHe
HOBBIX HEM3BECTHbIX, MO/CTAHOBKA, IpaMyeCcKuii MeTo/l), HEPaBeHCTB U UX CHUCTEM.
4 | IlpumeHeHHe MaTeMaTUYECKHUX METO/IOB [i/Isl pellieHusl COZiepKaTeTbHbIX 3a/au.
IIpakTHYecKue 3aHATHSA: 14
80 | KopHu ypaBHeHui. PaBHOCH/IbHOCTE ypaBHeHUH. [Tpeobpa3oBaHue ypaBHEHHM.
81 | OcHOBHBbIe NIpHEMBI pellleHNs] YPaBHEHUN.
82 | PelieHue cucteM ypaBHeHU.
83 | OCHOBHBbIE TIpUEeMbI pelLleHrs HePAaBEeHCTB
84 | Vicrionb3oBaHWe CBOWCTB 1 rpauKOB (DYHKIMM /1Jis1 pellleHUs] YypaBHEHU Y HepaBeHCTB.
85 | PellieHne 3a/1au C IpakKTUYECKUM COZIEP)KaHUEM
KouTtposbHas padora Nel3 o TeMe «YpaBHeHHs H HEPABEeHCTBa» 1
Koxcysbranuu 5)
HToroBas arrectanus B (hpopMe IK3aMeHa 8
Bcero: 368

* JI71st XapaKTePUCTUKHU YPOBHS 0CBOEHUsl y1uebHO20 Mamepuand UCTob3yrTCs CieAytole 0003HaueHNS:

1- o3HaKOMUTE/bHBIN (Y3HaBaHUE PaHee W3yUeHHBIX 00BeKTOB, CBOWCTB);

2- penpo/IyKTUBHBIN (BBITIO/IHEHNE AesTeTbHOCTH 110 00pa3ily, MHCTPYKLIUK WU TIOZ, PYKOBO/ICTBOM);

3- MPOAYKTHBHBIN (TUIaHUPOBaHKUE W CaMOCTOSITE/IbHOE BBITIOTHEHUE /1esITe/TbHOCTH, pellieHre po0IeMHbIX 3a/1a4).




3. YCJIOBUSA PEAJIM3ALIANA ITPOI'PAMMBI JUCIIUTL/IMHBI
3.1. Tpe6oBaHNsA K MUHMMA/IbHOMY MaTepHa/IbHO-TEXHHYECKOMY 00ecreuyeHHI0
Peasnu3aijusi mporpaMmbl AUCLUIUTMHBI TpeOyeT Hanmnuus yueOHOro KabruHeTa MaTeMaTUKH.

O6opyoBaHe yueOHOro KabuHeTa:

- 1I0Ca/I0OUHbIe MeCTa 10 KOTMYEeCTBY 00yUaroInuxcs;

- pabouee MeCTO Mpero/jaBaTeJis;

- KOMITIEKT yueOHO-Har/IsI[HBIX TT0COOMH, M/1aKaTOB 110 MaTeMAaTHKe;
- 00BEMHBIE MOJIE/T TEOMETPHUUECKUX TeJT;

- KOMIT/IEKT UePTEXHBIX UHCTPYMEHTOB;

TexHUYecKre cpefcTBa O0yUeHMUSI:
- [IK ¢ iM11eH3M0HHBIM TIPOTrPaMMHBIM 00ecrieyeHremM
- unrepakTuBHas focka SMART Board

3.2. UndopmanmonHoe obecieueHue 00yueHust
IlepeueHb peKOMeHAyeMbIX YueOHbIX W3/jaHul, VIHTepHeT-pecypcoB, [OMOTHUTEIbHOU
JIMTepaTrypbl
OcHOBHBIE HCTOUHUKHU:
1. baimmakoB M.. Maremarturka, M., Akagemus, 2019 r.
2. bammmakoB M.M. Marematrka. CO0pHUK 3a/iau mpoduabHON HaripaB/ieHHOCTU. M., Akajemus,
2019 .
Jlono/THuTe/IbHbIe UCTOYHHUKU:
1. IIunora JI.A., Illunos A.E. MaTtemaruka. M., UH®PA-M, 2020 r.
2. Amumoga II1.A., Kansiruna FO.M. u ap. MaremaTHka. Asire6pa v Hauajla aHa/iu3a, reoMeTpust. Asrebpa u
Hauasjia MateMaTruyeckoro aHanmsa. 10-11 kn. M., [Ipocseryenue, 2017 r.
NHuTepHeT-pecypcol:
1. www. fcior. edu. ru (MHbopMaliOHHbIe, TPEHUPOBOYHbIE U KOHTPOJIbHbIE MaTepHaIbl).
2. www. school-collection. edu. ru (Eaunas kKomiekiyu y¢$poBbIX 00pa30BaTe/bHBIX PECYPCOB).



4. KOHTPOJIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHVS JUCIHAITVIMHBI

KoHTpo/1b U oOIleHKa pe3y/bTaTOB OCBOEHHUs AUCLMIUIMHBI OCYIIeCTB/ISIETCS TperojaBaTesemM B
Tporiecce MpOBeZieHus TPAKTUUECKUX 3aHSITHM, CAaMOCTOSTEIbHBIX U KOHTPOJIBHBIX paboT, MMChMEeHHOU
9K3aMeHal[MOHHOW paboThl, a TaKXe BBITIOJIHEHUS OOYUarOIMMHUCS WHAWBUAYATbHBIX 3a/laHUM,
TIPOEKTOB, UCCJIe/JOBAHHUH.

Pe3ynbTaThl 00yueHus

®OopMbI ¥ METO/IbI KOHTPOJISI U OL|EHKH
pe3yJIbTaTOB 00yUYeHus

JINUHOCTHBIE pe3y/1bTaThl:

dbopMHupoBaHMe TIpeACTaB/ieHW 00 OCHOBHBIX 3JTarax
WCTOPUM U O HanboJiee BAXKHBIX COBPEMEHHBIX TEHZEHLUSIX
Pa3BUTUS MaTeMaTUUeCKOH HayKu, O TpodeCcCHOHATbHOU
JeITeIbHOCTUA YUEHBIX-MaTeMaTUKOB;

Cr1I0COOHOCTh K 3CTeTUYECKOMY BOCTIPUSITUIO
MaTeMaTH4eCKHX 00BEeKTOB, 3aziay, pelLleHnH,
paccy>kzieHul;

dopmrpoBaHre TOTpeOHOCTH B caMopeanu3alyu B
TBOPYECKOU JlesiITe/IbHOCTH, BbIpaKaroLasaCs B

KPEeaTMBHOCTH MBbIIUIEHHs], WHUIMAaTHUBe, HAXOUHUBOCTH,
AaKTUBHOCTH TIPU PellieHnH MaTeMaTHUeCKUX 3a/iau;
MoTpeOHOCTh B caM00Opa30BaHUM, TOTOBHOCTh TTPUHUMATh
CaMOCTOSITE/TbHBIE PEIIeHus.

IIpepmeTHbIe pe3y/IbTaThl:

oObsicCHEHMe WJed W MeToZla MaTeMaTUKH  Kak
YHUBEpPCAZbHOTO SI3bIKA HayKl U TEXHUKH, Cpe/CTBa
MO/IeTUPOBAHUsSl  sIBJIEHWN U TIPOLIeCCOB; TIpUBeJeHUe
COOTBETCTBYIOLLIMX [IPUMEPOB;

ofucaHve Kpyra MaTeMaTUUeCKWX 3ajiay, [Jisl pelleHus
KOTODBIX TPeOyeTCsi BBIXO/] B MHOYKECTBO AeHCTBUTETbHBIX
yucel U BBeJeHME  HOBBIX TMOHSTUM  (CTeleHb,
apudMeTHUeCKUd KOpeHb, Jorapudm; CHHYC, KOCHUHYC,
TaHTeHC, KOTaHI'eHC; apKCHMHYC, apKKOCUHYC, apKTaHTeHC,
apKKOTaHI'eHC) u COOTBETCTBYHOIIUX (hyHKLM;
rpour3Be/ieHre BbIYKUCAeHUs TI0 Qopmysam, pelleHue
MPOCTeNIIMX YpaBHEHUH U HepaBeHCTB, OMKMCaHUe CBONCTB
Y TIocTpoeHre rpadMKOB COOTBETCTBYIOIIMX (DYHKILIUIA;
n3o00pakeHre U OMucaHWe OCHOBHBIX CTePeOMeTpPUUeCKUX
Tes; pellleHWe MaTeMaTHyecKuMX 3aZlau Ha HaxoKIeHUe
reoMeTpUUYeCKHX BeJIUMUYMH;

ripuBe/ieHre TIPUMepOB TPOCTPAHCTBEHHBIX u
KOJINYeCTBEHHBIX XapaKTePUCTUK peasbHbIX 00bEeKTOB, IS
OMUCAaHUS  KOTOPbIX  WCMOMB3YHOT  MaTeMaTUuecKyro
TEePMUHOJIOTHIO;

00bsICHEHHE Ha ripyuMepax HCTOpPUYeCKOn
00yC/IOBIEHHOCTH U TPAKTUUeCKOW TIO/b3bl METO/IOB
MaTeMaTUUeCKOro aHaiv3a, TeOpUM BepOSITHOCTeM U
CTaTUCTHUKY;

OMUCaHUe peasibHbIX CUTyaluii Ha $3bIKe MaTeMaTWKW,;
WCCre/JoBaHue MOCTPOEHHbIE X Mozeneu C
WCII0/Ib30BaHMEM arlriapata anreOpbl, reoMeTpud, Hauas
aHasv3a, TeOPUU BEPOSITHOCTEN U CTaTUCTUKY;

pellieHHWe TeKCTOBBIX 3a/iau, T[epPeBO/is TPeJIoKeHHUs
DYCCKOTO si3blKa Ha $3bIK MaTeMaTUUeCKHWX CHMBOJIOB,
ripe/iCTaB/ieHNe COJ/iepKalljiecsi B HUX KOJINUeCTBEHHBIX
JaHHbIX B Buze (opmys, Tabnuil, rpaduKoB, AUarpamm,
unu  obpaTHO, W3B/leKas W3 HUX HWHGOPMALUIO;
COCTaB/IeHWe  UWCJIOBBIX  BbID@KEHWM,  ypaBHEHUH,

Tekymyyu KOHTPOJIb:

CaMOCTOsITe/IbHble
BHeay/IUTOPHbIE 3a/laHusl:

NoUCcK UH(popMaLuu B VIHTepHeT,
co3jlaHve Tpe3eHTaLui, CooOIjeHus,
BBIIOJIHEHNE CaMOCTOSITe/IbHON
BHEayIUTOPHOM paboThI;

yuyactue B! Hay4yHO -
TIpaKTU4eCKOM KOH(epeHLUHY,
MaTeMaTHYeCKOu o/MMIuage,
TIpeJMeTHOU Hegiese.

BxoaHOU KOHTPOJIb:
KOHTpOJIbHast paboTa
Tekymyy KOHTPOJIb:
TIpaKTUYeCKUe 3aHSITUS;
caMmocTosiTe/TbHast paborTa.

IIpomexxyTOUYHbIN
KOHTPOJIb:
MpaKTUYeCcKue 3aHITUS;
KOHTPOJ/IbHBIE Pa0OTHI.

HTOroBbIii KOHTPOJIb:
[TncemenHas
9K3aMeHal[MOHHast paboTa.




HEPAaBEHCTB U HaXOXK/|eHWe 3HaueHHs UCKOMBIX BeJNUUH,
WCXO/Isl U3 YC/IOBUS 3a7laul;

TIpOBeJieHNe /l0Ka3aTelbHbIX PaCCY’KAeHUM TMpU pelleHuu
3ajay, OLleHUBaHUe JoruyecKom TIPaBUILHOCTU
paccyk/leHul, pacrio3HaBaHUe JIOTUUeCKH HEeKOPPEKTHBIX
paccyKJeHuM.

MeTtanpeameTHbIe pe3y/1bTaThI:

¢dopMrpoBaHre TMOHATUMHOIO arimapara MaTeMaTHMKU |
yMeHUst BU/IETh TIPU/IOKEHHUS TMOJTyYeHHBIX
MaTeMaTH4ecKuX 3HaHUW [/Ig ONMCaHWs U pelleHus
npo6sieM B APYTUX JUCLIMTUIMHAX, B OKPYJKAIOIIel >KU3HM;
¢dopmrpoBaHue VHTe//IeKTyaIbHOU KYJIbTYPBI,
BBIDOKAIOL[EMC B Pa3BUTUM  a0CTPAaKTHOTO U
KPUTMUECKOTO MBbIIIZIEHUs, B YMEeHMM Ppacrio3HaBaTh
JIOTUYECKH HEKOpPPeKTHble BBbICKa3blBaHWS, OTIMYATh
runoresy OT (akTa, TMPUMEHATb HWHAYKTHBHbIE U
JleyKTUBHbIE CTI0COOBI pacCy>K[eHHi, CIOCOOHOCTH SICHO,
TOYHO U IpPaMOTHO (OPMYJIMPOBaTh U apryMeHTHPOBAHO
y3faraTb CBOU MBICIM B YCTHOM M THCbMEHHOW peuH,
KOPPEKTHOCTH B 0011jeHnH;

¢dbopmupoBaHue MH(POPMaLIMOHHOU KY/bTYDBI,
BbIpa’Karoll[eiicsl B YMEHUH OCYIIeCTB/ISATh TOMCK, 0TOOP,
aHasus, CHCTeMaTU3aL1Io u K/1accr(UKaLo
uH(popMallMy, HCIMO0/Ib30BaTh  pas3/MyHble  WCTOYHUKHU
vH(pOpMaruu 715 perieHus yueOHbIX 1pobiem;
¢dopMrpoBaHre YMeHHs] IPUHUMATh pellleHue B YC/IOBUSIX
HEeIT0/THOM 1 M30bITOYHOM HH(pOPMAaIHY;

¢dopmrpoBaHue npe/iCTaB/eHui 0 NIpUHLIMIIAX
MaTeMaTU4ecKoro MOJIeIMPOBaHMSI U MpUOOpeTeHUH
Haua/lbHbIX HaBBIKOB MCC/Ie[J0BaTeIbCKOM [1esITe/IbHOCTH;
copMUpoBaHMe YMEeHUsI BUJeTb pa3ldyHble CTpaTeruu
pelleHust  3ajjay, IJIaHUPOBaTb U OCYLECTBIATh
JlesTe/IbHOCTb, HallpaB/IeHHYIO Ha UX pellleHue, IPOBepsiTh
U OLIeHMBaTh DPe3yJ/bTaThl [|eSITeIbHOCTH, COOTHOCS UX C
MOCTaB/IeHHBbIMU LIe/ISIMU U JIMUHBIM >KU3HEHHBIM OITBITOM,
a Takke MyO/JMYHO TpeJCTaB/sATL eé pe3ysbTaThbl, B TOM
yucae C WCIOIb30BaHUMEM CpeJCTB MH(OPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TeXHOJIOTUH.
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