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[NHOACHUTEJIbHAA 3AIINCKA

[Iporpamma oOureo6pazoBarensHoit yueOHoM aucturmuabl OVYIL.0S«MatemaTuka
NpeaHa3HayeHa Uil M3y4YeHHUs MaTeMaTUKH B MpodecCHOHAIbHBIX 00pa3oBaTEIbHBIX
opranuzauusax CIIO, peanusyomux o0pa3oBaTENbHYIO NMPOrpaMMy CpPEIHEro OOLIEro
oOpa3oBaHus B Mpeaesax OCBOEHUS OCHOBHOW mpodeccruoHanbHOM 00pa3oBaTeIbHOM
nporpammbl CI1IO (OII CIIO) Ha 6a3e ocHOBHOro 0011ero 00pa3oBaHus MpU MOATOTOBKE
KBAJIM(DUIIMPOBAHHBIX PAOOUYNX, CIYKAIUX U CHEIUAIUCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit @DI'OC cpennero oO1Iero
oOpa3oBaHus, MPEAbABISEMbIX K CTPYKTYpE, COJEpKAHUIO U pe3yjbTaTaM OCBOCHUS
yueOHon aucuurminabel OYIL.05.«MatemaTrkay, B COOTBETCTBUM ¢ PeKOMeHaAIUsIMHU 10
OpraHu3aluy TMOJIYYEHUs CpeAHero oOmero o0pa3oBaHUs B TMpeienax OCBOCHUS
oOpa3oBaTelIbHBIX NPOrpaMM CpelHero mnpodeccuoHAIbHOrO o0pa3oBaHusi Ha 0Oaze
OCHOBHOTO 00111er0 00pa30BaHus C yueToM TpeOoBaHUM (heiepaibHbIX TOCY1apCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAHJAPTOB M MOJIy4aeMoi MpodhecCuu Win CeHaTbHOCTH CPEHETO
npodeccroHaibHOro 0o6pasoBanus (MUcbMo JlemaprameHnTa rocy1apcTBEHHON MOJUTUKH
B cepe noaroroBku padounx kagapos u AI1O Munob6pnayku Poccun ot 17.03.2015 Neo
06-259).

Copnepxxanne nporpammbel OVILOS5S.«MartemaTuka» HalpaBiI€HO Ha JOCTHKEHUE
CIEIYIOIIMX LeJei:

* obecniedyeHne CHOPMUPOBAHHOCTH IPEICTABICHUA O COIMANBHBIX, KYJIbTYPHBIX U
UCTOPHUYECKUX (PaKTOpaX CTAHOBIICHUS MaTEMAaTHKH;

* obecniedeHne cOPMUPOBAHHOCTH JIOTHIECKOTO, aJITOPUTMUIECKOT'0 M MaTeMaTH4e-
CKOTO MBITIICHUS;

* obecniedyeHre CHOPMUPOBAHHOCTA YMECHHUI MPUMEHSTH ITOTYICHHBIC 3HAHUS TIPU Pe-
IICHUW PA3INIHBIX 33/1a4;

* obecrneueHrne c(POpMUPOBAHHOCTH TIPEJICTABICHUN O MaTeMaTHKE KaK 4acTH oOIe-
YeIIOBEUECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3bIKE HAYKH, TIO3BOJISIFOIIEM OIUCHIBATH
Y U3y4aTh peajbHbIC MPOIECCHI U SBICHUS.

B nmporpammy BKIIIOUEHO cojiepKaHue, HAIIpaBiICHHOE Ha (OPMUPOBAHUE Y CTYJACHTOB
KOMIIETEHIINH, HeoOXomauMbIX it KadectBeHHoro ocBoeHus OII CIIO na O0Oaze
OCHOBHOTO 001Iero o00pa3oBaHMsl C TMOJYYCHHEM CpEIHEro oOImero oOpa3oBaHUS;
MpOorpaMMbl  TTOATOTOBKH KBaJM(PUIIMPOBAHHBIX pabOUYMX, CIYKAIUX; IPOTPAMMBI
oAroToBKH crienaiuctoB cpeanero 3seHa (IITTKPC, ITTICC3).

[Tporpamma yue6HoM aucuumiuabl OVYIL.05.«Martematuka) SBISIETCS OCHOBOM st
pa3paboTku pabounMx MporpaMMm, B KOTOPBIX NpodeccHoHanmbHbIE 00pa30BaTeIIbHBIC
OpraHu3aluy, pealu3ylollue o00pa30BaTelIbHYI0 MPOrpaMMy CpPEIHEro  OOIlIero
obpazoBanus B npeaenax ocoeHuss OII CIIO na 6a3e ocHOBHOTro 001IeT0 0Opa3oBaHUs,
YTOYHSIOT COJIEp)KaHHE YYEOHOTrOo Marepuana, IOCIEI0BATeIbHOCTh €r0 HM3Yy4YCHHS,
pacripeielieHue y4eOHbIX 4acoB, TEMATUKY pedepaToB, BUAbI CAaMOCTOSITENIBHBIX paldoT,
YYUTBIBas CcHenu@uKy mporpaMm MMOJATOTOBKH  KBAIM(UIIMPOBAHHBIX pabOdYMX,



CIy)KalllUX ¥ CICHUAINCTOB CpPEAHEr0 3BEHa, OCBaMBaeMOW NPOGECCHUr WM
CHEIMaTbHOCTH.

[Tporpamma MOXKET UCIIOJIB30BAThCS JIPYTUMH npodeccuoHaTbHBIMU
00pa30BaTeIbHBIMA OPTaHU3AIMAMH, PEATUIYIOMHMMUA O0pa30BaTEIbHYIO MPOTPAMMY
cpeaHero obmiero obpazoBanus B mpeaenax ocBoenus ocHoBHOW OIl CIIO na Gaze
ocHoBHOTO 00111eT0 00pazoBanus (IIIIKPC, TITICC3).

1.IIACIIOPT PABOYEN IIPOT'PAMMbI
1.1. Obnacme  npumenenus  pabouenr  npocpammspl:  peaau3alus  OCHOBHOU
npodeccronanbHOl oOpaszoBaTenbHOM mporpamMbl CIIO Ha 6a3e OCHOBHOrO OOIIEro
o0pa3oBaHUs C OJIHOBPEMEHHBIM IMOJYUYCHHEM CpeIHEero oOIiero oOpa3oBaHUS U B
coorBercTBHH ¢ PI'OC CIIO mo mno cmemmanbHoctH 23.02.04 «Texuuueckas
AKCIUTyaTalusi TMOABEMHO-TPAHCIIOPTHBIX, JIOPOXKHBIX, CTPOUTENIBHBIX MAIIUH U
000pyAOBaHUS»

PabGouas mnporpamMmma y4eOHON AMCHMIUIMHBI «MaTeMaThKa» SBISCTCS YacThIO
IporpaMMbl MOATOTOBKU crienuanuctoB cpeaHero 3BeHa (IIIICC3) no panHOM
CIEIMANBbHOCTH W pa3paboTaHa Ha ocHoBe TpeboBanuii PI'OC cpemnero o06IIErO
o0pa3oBaHUs, TPEIBABISAEMBIX K CTPYKTYpE, COACPKAHUIO M pPe3yJbTaTaM OCBOCHHS
y4eOHOM JUCIUIUIMHBI «MareMaThka», W B COOTBETCTBHMHM C PexoMmMeHmarusaMu 1o
OpraHu3alliyd TOJYy4YeHUs cpeaHero obmero oOpa3oBaHus B TMpefesiax OCBOCHHS
o0pa3oBaTeIbHBIX MPOTpaMM CpEIHEro MpOQPECCHOHATLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHusi ¢ yueToM TpeOoBaHUM (eepanbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB U MOJYy4aeMOU MPOQPECCUU WU CIEIHMAIBHOCTH CPEIHETO
npodeccroHanbHOro 0opazoBanus (MUcbMo JlemapraMeHTa rocyJapcTBEHHOM MOJUTUKH B
cthepe nmoaroroBku padbounx kaapos u AI1O Muno6pnayku Poccuu ot 17.03.2015 Ne 06-
259).

Pa3paborana Ha OCHOBE MNPUMEPHOW NpOTrpaMMbl 00IIeO0Opa30BaTEIbHON yUeOHOU
aucIuIunHbl «MarteMaTtrka:anredpa U Hauajga MaTeMaTUYeCKOro aHaJIM3a;TeOMETPHUs» IS
npodeccuoHaabHBIX  O00pa3oBaTeNbHBIX  OpraHu3anuii  aBTopa bammvakoBa M.U.,
onoopennoit ®I'AY «OUPO» Mwunobpuayku Poccum, 2015, ¢ y4yeToM TEXHUYECKOTO
npoduiig moxyyaeMoro npoheccuoHaTFHOTO 00pa30BaHUS.

1.2 MecTo y4eOHOM NTMCUUIIMHBI B Y4eOHOM IJIaHE
VYyeOnass gucrumimHa «MartemaThka» BXOAUT B COCTaB 00IIE00pa30BaTEIBHBIX
y4eOHBIX AUCIUILUIMH, (OPMHUPYEMBIX M3 OOS3aTENBbHBIX MpeAMeTHBIX obOmacteir OPI'OC
cpeaHero oomiero oopazoBanus, s crnenuanbHoctei CIIO TexHuyeckoro npo@uis.

1.3 Pe3yJbTaThbl OCBOEHUS Y4€OHOM JUCHHUILINHBI

B pe3ynbpTare ocBOeHMS y4eOHOM AUCIUIUIMHBI 00yYarOMIUICs TOIKEH YMETh.



e BLIMONMHATL  TOXIECTBEHHBIE MPEOOpPa30BaHUSI  BBIPAXKEHUN, COAEpIKAIINX
CTEMCHHbIE, TOKa3aTeJIbHbIE, JOrapu@MUUYECKUe U  TPUTOHOMETPHUUECKHUE
BBIpaKEHUS.

o Ctpouth TpaduKM  CTENEHHOW, TMOKa3aTelbHOW, Jjorapudmuyeckod u
TPUTOHOMETPUUYECKUX (QYHKIIUH.

o PemaTte mpocrteiiliue ypaBHEHHMST U HEPABEHCTBA, COJCPXKAIIUE CTEIECHHBIE,
MOoKa3aTebHbIE, JJOrapu(pMUUIECKHUE U TPUTOHOMETPUUECKUE (DYHKITUU.

« 3o0Opaxath reomeTpuueckue GUTypbl Ha YEPTEKE M MPOU3BOAUTH MPOCTEUIINE
MOCTPOEHHUSI HA IIOCKOCTH.

e BoinmonHATh oOmnepaniu  HajJ, BEKTOpAMHU UM TOJIL30BAThCS CBOMCTBAMU ATUX
OIepaALUN.

B pesynbrare ocBoeHUs1 yueOHOU TUCIMIUIMHBI O0YYarOIIUICS TOJKEH 3HATH!

e CBOICTBA apU(METUIECKOTO KOPHSI HATypaJIbHOW CTETICHU;

e CBOICTBA CTENEHU C PALIMOHAIBLHBIM MOKA3aTEeIEM;

e CBOICTBA JIOTapu(MOB M OCHOBHOE JIOTapHU(MHUIECKOE TOXKIECTBO;

¢ OCHOBHBIE TPUTOHOMETpPUYECKHE (hOPMYIIBI;

o TAOJIUITY TPOU3BOIHBIX AJIEMEHTAPHBIX (YHKIIHI;

e AKCHOMBI CTEPECOMETPHHU, OCHOBHBIC TIOHATHUS M YMEThb NPUMEHATh HX TMPH
pelIeHnH 3a1a4

Ilenvto vzyyenus aucuuruinabl OVYIL0S5.«MaremaTtuka» sBisieTcss GopMHpOBaHUE Y
CTYJIEHTOB OOIMUX U TNpO(PecCHOHATBHBIX KOMIMETEHIMH, HEOOXOIUMBIX IS
kayectBeHHOTO ocBoeHuss OIl CIIO na 6a3e ocHOBHOro o0Imero oOpa3oBaHUs C
NoJlydeHueM  cpefaHero  oOmero  oOpa3oBaHHsS  —  MPOTpaMMbl  MOATOTOBKH
KBAJIM(DUIIMPOBAHHBIX PA00OYMX, CIYKal[UX, MPOrpaMMbl TMOJTOTOBKH CIEIUATHCTOB
cpendero 3BeHa (IIIIKPC, TIIICC3), HeoOXOAUMBIX IS  OCYIICCTBICHUS
npodeccuoHaIbHOM JeATENBbHOCTA OYAYyIIero CrenuarucTa Ha OCHOBE OBJIAJICHUS
colepkaHueM AUCHMIUIMHBL. OOmue 1enu W3y4eHUusT MaTEeMaTUKU TPaJAUIIMOHHO
peaNM3yroTCsl B YETHIPEX HANpPAaBICHHUSIX — 0OIee MpejcTaBieHne 00 HAesiX U MEeTo/1ax
MaTEMaTUKH, MUHTEIUICKTyallbHOE Pa3BUTHE, OBJIAJICHHE HEOOXOJUMBIMH KOHKPETHBIMU
3HAHUSMHU U YMEHUSIMHU, BOCIIUTATEIbHOE BO3/ICHCTBUE.

3aoauu no obecneueruio OOCMudICeHUsL Yyeau:

e ¢opMupoBaHue TPEACTaBICHUNA O COLMAIBHBIX, KYJIbTYPHBIX U HCTOPUUYECKHX
(dakTOpax CTAaHOBJICHHS] MATEMATHKU;

e pa3BUTHE JIOTUYECKOT0, AITOPUTMUYECKOTO U MATEMATHUYECKOTO MBIIIUICHUS;

® OBJIaJleHHMe MATEMAaTUYECKUMU 3HAHUSIMHU W YMEHHUSIMH, HEOOXOJUMBIMH B
MOBCE/IHEBHOM JKWU3HU, NI U3YYEHUS CMEKHBIX €CTECTBEHHOHAYUYHBIX TUCUUIUIMH Ha
0a30BOM ypOBHE U JHCIHUIUIMH TPOQPECCHOHATBLHOTO MHKIA, [JIS TOJy4YeHUs
oOpa3oBaHus B 001acTsIX, HE TPEOYIOMUX yriayOJeHHOW MaTeMaTHIECKON MOATOTOBKH U
MIPUMEHEHUS MTOJIYYEHHBIX 3HAaHUHN NPU PEIICHUH PAa3INYHbIX 33/1a4;

e BOCNUTAHME CPEJACTBAMM MATEMAaTUKH KYJIbTYpbl JIMYHOCTH, [OHUMAaHUS
3HQUMMOCTH MAaTE€MaTHKUA [JIi Hay4YHO-TEXHUYECKOro Mporpecca, OTHOILICHUS K
MaTeMaTHKe KaK K 4acTH OOIleueOBEYECKON KyIbTypbl, YHUBEPCATIbHOM SI3bIKE HAYKH,
MO3BOJISIOIIEM OMUCHIBATh U U3Y4aTh pealIbHbIE MPOLECCHI U SBJICHMUS.



Ocsoenue cooepocanus yuebHnou oucyuniunsl «Mamemamuka» o0OecTieunBaET
JTOCTHKEHUE CTYJACHTaMU CIEYIOUIUX pe3yibmamaos:.

JIUYHOCHIHbIX

JI1.chopMUpPOBAHHOCTh MPEJCTABICHUM O MaTEMaTHKE KaK YHUBEPCAIHHOM SI3bIKE

HayKH, CPEACTBE MOJCIUPOBAHUS SBJICHUNA M TMPOIECCOB, 00 HACAX U METoAaX

MaTeMaTUKH;

JI2 noHuMaHHMe 3HAYMMOCTH MaTEMATUKU [JIi HAayYHO-TEXHUYECKOIo Mporpecca,

c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OO0IIeYeIOBeUeCKOU

KyJbTypbl Ye€pe3 3HAKOMCTBO C HCTOPUEH pa3BUTUS MaTeMaTHUKH, SBOJIOIUEH

MaTeMaTHYECKUX UJICH;

JI3 pa3BuTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHMS,

AITOPUTMUYECKOMN KYJIBTYPbI, KpUTUYHOCTU MBIIJICHUSI HA YPOBHE, HEOOXOUMOM JIJISI

Oynymieit mpodeccuoHaIbHONW JEATeIbHOCTH, IJIs TMPOJOJDKeHUsT OoOpa3oBaHUS H

caMo00pa3oBaHus;

JI4 oBnajgeHue MaTeMaTUYECKUMHU 3HAHUSIMH U YMEHHUSMU, HEOOXOJMMBIMH B

MTOBCETHEBHOM JKWU3HU, JIJII OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIUH U

JTUCHUTUIAH TPO(ECCHOHATBLHOTO IIUKIIA, IS TTOJTydeHrss 00pa3oBaHus B 00JaCTAX, HE

TPeOYIOMUX YIITyOJIeHHONW MaTeMaTHIECKON MOATOTOBKHY;

JI5 TOTOBHOCTh M CITIOCOOHOCTHh K 00pa30BaHHIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA

NPOTSKEHUN BCEH JKM3HU; CO3HATEIBHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO

KaK YCJIOBHIO YCHEIIHON MPpodecCHoHaIbHON U OOIIIECTBEHHOM JIeATeTbHOCTH;

JI6 TOTOBHOCTH M CIIOCOOHOCTHh K CaMOCTOATEIbHOM, TBOPYECKON M OTBETCTBEHHOMN

NEeATEIbHOCTH;

JI7 TOTOBHOCTh K KOJUIEKTMBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHHKAMHU B

o0Opa3oBaTeIbHOM, OOIECTBEHHO IMOJIE3HOHM, Y4eOHO-UCCIeN0BaTeNbCKON, MPOEKTHON

U APYTUX BUAAX JIESITEIbHOCTH;

JI8 otHomeHue K mpodecCUOHANBHON AESITENIbHOCTH KaK BO3MOXHOCTH y4acTUS B

PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MTPOOIIEM;

MemanpeomMemHvix:

M1 ymMmeHHe caMOCTOSITEIbHO OMNPENENATh LENH JIESITENbHOCTH M COCTABISThH IJIAHBI

NEATENbHOCTU; CAMOCTOSATENIBHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH

NEATEeNbHOCTh, HWCIOJb30BaTh BCE BO3MOXHBIE PECYpChbl IS JOCTHUKEHUS

MOCTABJICHHBIX II€JIC M peaju3alid IUIAHOB JEATEIbHOCTH; BHIOMPATH YCIICITHBIC

CTpaTEeTHH B PA3JIUYHBIX CUTYaLIHSIX;

M2 ymeHue NpoayKTUBHO OOIIATHCS M B3aUMOAECHCTBOBATH B MPOLIECCE COBMECTHOM

JESTENHHOCTH, YUUTHIBATh MO3UIIUN APYTUX YYACTHUKOB JACSITEIBHOCTH, Y (HEKTUBHO

paspeiiatb KOHPIUKTHI;

M3 BrnaseHue HaBBIKAMU MTO3HABATEIILHOM, YICOHO-MCCIIEIOBATEIILCKON U TMTPOCKTHOM

JESTENHPHOCTH, HABBIKAMU pa3perieHuss NpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K

CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIICHUS MPaKTUYECKUX 3a]ay, MPUMEHEHUIO

Pa3IUYHBIX METOJIOB MO3HAHUS,

M4 TrOTOBHOCT M  CHOCOOHOCTH K  CaMOCTOSTENbHOM  HMH(OPMAIIMOHHO-

MO3HABATEIBLHOM JIESITENIbHOCTH, BKJIIOYAasi YMEHHE OPUEHTHUPOBATHCS B PA3ITUUYHBIX



HUCTOYHUKAX  HWH(OpMaIMM, KPUTUYECKH  OILIEHUBAaTh U  HHTEPIPETUPOBATH
nH(pOpMAIIHIO, TTOTYYaEMYI0 U3 PA3JIMUYHBIX UCTOYHUKOB;

M5 BnaacHHUE S3BIKOBBIMH CPEACTBAMU — YMEHHWE SICHO, JJOTUYHO W TOYHO H3JIaraTh
CBOIO TOYKY 3pEHUS, HCIIOJIb30BAaTh a/ICKBATHBIE A3bIKOBBIE CPECTBA;

M6 BnajeHve HaBBIKAMH TMO3HABATEIbHOU pedIeKCHM KaK OCO3HAHHS COBEPIIAeMbIX
JNEUCTBUU U MBICIUTEIILHBIX IIPOLECCOB, UX PE3yJbTATOB U OCHOBAHUM, T'PAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX MMO3HABATEIbHBIX 334 U CPEJCTB UX JOCTUKEHUS;

M7 ueneycTpeMI€HHOCTh B MOUCKAX W MPUHITHH PEIICHUN, COOOPa3UTEIbHOCTh U
WHTYULUS,  Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEJCTABICHUH;  CIOCOOHOCTH
BOCIIPUHUMATH KPACOTY U TAPMOHUIO MUPA;

npeomemHulx:

I11 chopmupoBaHHOCTH MPECTABICHUN 0 MaTEMaTHUKE KaK YaCcTH MUPOBOMN KYJIBTYPhI
U O MEeCTe MaTeMaTUKH B COBPEMEHHOW LMBWJIM3AIMH, O CHOCO0ax OMUCAaHUsS Ha
MAaTeMaTUYECKOM SI3bIKE SIBIICHUW PEAIbHOTO MUPAa;

I12 chopMuUpOBaHHOCTH TMPEJACTABICHUH O MaTEeMaTUYECKUX TMOHATUSIX KaK o
BAKHEHIIINX MAaTEeMaTUUYECKUX MOJENSAX, MO3BOJIAIOIIMX OMUCHIBATh U U3Y4YaTh pa3HbIE
IpOIECChl M SIBIICHUS, NMOHMMAaHUE BO3MOXHOCTH AKCHOMATUYECKOTO MOCTPOEHHUS
MaTeMaTUYECKUX TEOPHId;

I13 BnageHue MeTOJaMM JOKA3aTEIbCTB W AJITOPUTMOB pEIICHUSA, YMEHUE WX
IPUMEHATH, IPOBOJAUTH TOKA3aTEIbHBIE PACCYKICHUS B XOJ€ PEIICHUS 3a/1a4;

I14 BianeHwe  CTaHOAPTHBIMU  NpUEMAMU  PELICHHWS  pPalUMOHAIBHBIX U
UPPALMOHAIIBHBIX, MMOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUHN U
HEPABEHCTB, UX CHCTEM; MCIOJIb30BAHHE T'OTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B TOM
yycie s TOWCKa NyTH pElEHUs W WUIIOCTPAlMu pEIICHHS YpPaBHEHUN H
HEPaBEHCTB;

I15 chopMupoBaHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSAX MaTEMaTHYECKOTO
aHaJu3a U UX CBOWMCTBAX, BIaJICHUE YMEHUEM XapaKTEPU30BaATh

I16 noBeenre GyHKIMM, NCIIOJIB30BAHHUE MOJTYYCHHBIX 3HAHUM JIJIsI OTTMCAHUS U
aHaJIM3a pealibHbIX 3aBUCUMOCTEN;

I17 BnaneHre OCHOBHBIMH MOHSTUSIMU O IJIOCKUX U MIPOCTPAHCTBEHHBIX
T€OMETPUIECKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH YMEHUS
pacmo3HaBaTh Ha YEPTEkKAX, MOJIEISIX U B PEATbHOM MHUPE T€OMETPUIECKUE (DUTYPHI;
MPUMEHEHUE N3YYCHHBIX CBOMCTB T€OMETPUUECCKUX PUTYDP B POPMYII JJIsl pEIICHUS
F€OMETPUUYECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJIEP)KaHUEM;

18 chopMupOBaHHOCTH MPEICTABICHUI O TIPOIIeccaxX U SBICHUAX, HMCIOIITUX
BEPOSITHOCTHBIN XapakKTep, O CTATUCTUYCCKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHUPE, 00
OCHOBHBIX ITOHSATHUSAX 3JIEMEHTAPHON TEOPUH BEPOSTHOCTEN; YMEHUN HAXOUTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUN B MMPOCTEUIIINX MPAKTHICCKUX
CUTyalMsIX U OCHOBHBIE XapAKTEPUCTUKHU CIyYalHbIX BEJIUYNH;

I19 BiianeHre HaBBIKAMH UCITOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IpU
peLIeHUH 3a7ay.



PesynbraTtel ocBoenusi mnpeamera OVYILOS «Marematuka», OpPUEHTHPOBAHbI Ha
(hopMUpOBaHHE CIEIYIOMIIX OOIINX KOMIETCHITHIA:

OK 1. IloHumatp CynIHOCTh M COLMANBHYIO 3HAUUMOCTh CBOEH Oyayiiei npodeccun, mposBiIsTh
K HEl yCTOMYMBBIA UHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTh, HCXOIs W3 LM M CIIOCOOOB ee
JOCTHKEHUS, OTPE/IETICHHBIX PYKOBOAUTENIEM.

OK 3. AHanm3upoBarh paboUYyl0 CUTYAIHIO, OCYIIECTBIIATH TEKYIIMA W MTOTOBBIH KOHTPOJb,
OLIEHKY M KOPPEKLHUIO COOCTBEHHOM [eSTeNbHOCTH, HECTH OTBETCTBEHHOCTh 3a PE3YNbTaThl
cBoeit paboTHI.

OK 4. OcymiecTBnATh NOUCK HHPOPMALIUU, HEOOXOIUMOM /7151 BHIIOJIHEHUS PO(eCcCHOHATbHBIX
3ajau.

OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B NMPO(hecCHOHANIbHOM
NEeSITEIbHOCTH.

OK 6. Pabotars B koMaHze, 3pPeKTUBHO 00MAThCS C KOJUIETaMHU, pyKOBOACTBOM, KITHEHTAMHU.
OK 7. HcnonHsATh BOMHCKYIO OOS3aHHOCTh, B TOM YHCJE C TNPUMEHEHHEM IOJTYyYEHHBIX
npoeCCUOHATBHBIX 3HAHUH (1151 IOHOLIEH).

Pesynbrarer ocBoenus npeamera OYIL.05«Maremarrkay opueHTUPOBaHbI Ha (HOPMUPOBAHHE
CJIEIYIOIINX JIMYHOCTHBIX pe3ynbTaToB (JIP) mporpammer Boctutanus ['BIIOY «BJIATT» nis
CIEIIMAIbHOCTH:

23.02.04 «TexHuueckas dKCIUTyaTalus HOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX, JOPOKHBIX
Mali 1 000py0oBaHus ( IO OTPACIISIM)»

JP1 Oco3Hatonuii ce0s rpakJaHMHOM U 3alIUTHUKOM BEJIMKON CTPaHBI

[IposBnsrOmIMA  aKTUBHYIO TPaXAAHCKYI IIO3ULUI0, JEMOHCTPHUPYIOIIUN
[IPUBEPKCHHOCTh  IIPUHLMIIAM  YECTHOCTH, IOPSAAOYHOCTH, OTKPBITOCTH,
SKOHOMHYECKM  aKTHBHBIA M  y4YacTBYIOIIMM B  CTYJEHYECKOM H
TEPPUTOPUATIBHOM  CaMOYIIPaBIE€HHMH, B TOM  YHCI€ Ha  YCJIOBHAX
NO0OpOBOJIbYECTBA, MPOJYKTUBHO B3aUMOJCHCTBYIOIIMA W YYacTBYIOIIUN B
JeSITeIbHOCTH OOLIIECTBEHHBIX OpraHU3alui

JIP 2

Colmroaromuii HOPMBI TPABOIIOPSIAKA, CICAYIOMWNA HieaJaM TPakKIaHCKOTO
oOmecTBa, oOecrmeueHHuss OE30MACHOCTH, MpaB M CcBoOOA rpaxnaaH Poccun.
JlosuibHBIM K yCTAaHOBKAM MW TMPOSIBICHUSAM TMPEACTABUTENICH CYyOKYyJIBTYD,
OTHI/I‘-IaIOH_II/Iﬁ UX OT rpymni € ACCTPYKTHUBHBIM W JCBHAHTHBIM ITOBCACHUCM.
JleMOHCTpUpYIOIINI HENpUATHE U NPEAYNPEKIAIOUINI COLMATBLHO OIMacHOe
NOBEJICHNE OKPYKAIOIINX

JIP 3

[TposiBsomMil 1 IEMOHCTPUPYIOMUI yBaK€HUE K JIFOJSIM TPyZla, OCO3HAIOLINN
JIP 4 IIEHHOCTh COOCTBEHHOro Tpyaa. Crpemsmmiics K (HOPMUPOBAHHIO B CETEBOM
cpezie IMYHOCTHO U MPOo(heCcCHOHAIBHOI0 KOHCTPYKTUBHOTO «IIM(POBOTO ClIeAa»

JIeMOHCTpHUpYIOIIMI IIPUBEPKEHHOCTh K POJHOM KYJIbTYype, HCTOPHUYECKON
JIP 5 namsTH Ha OCHOBe J00BM K Poaumne, pogHoMy Hapoly, Majlod pPOJAMHE,
IPUHATHIO TPAJUIMOHHBIX IEHHOCTEN MHOTOHALMOHAIILHOIO Hapoaa Poccun

HpOHBJ’IHIOH_II/Iﬁ YBaAXKCHUC K JIOAAM CTapHICrO IMOKOJICHUA W T'OTOBHOCTH K

JIP 6 .
Y4aCTHIO B COLUAIIBHON MOIIEPIKKE U BOJTOHTEPCKUX JBUKCHUAX

Oco3Haronyii NpPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaKAIOIIUN
JP 7 COOCTBEHHYI0 U YYXKXYI0 YHHKAJIbHOCTh B Pa3JIMYHBIX CHUTyalusiX, BO BCEX
(dbopmax U BHIAX JESITEIbHOCTH.

[TposBIISIIOIININ U TIEMOHCTPUPYIOIINI YBAKEHUE K MPEICTABUTEISAM Pa3InUHbIX
STHOKYJIBTYPHBIX, COLMAIbHBIX, KOH(ECCHOHAJIBHBIX M  HHBIX TPYMIL
ComnpuyacTHbeli K COXPAaHEHHIO, PEYMHOXKEHUIO M TPAHCISLHMU KYJIbTYPHBIX
TpaAULMI U LICHHOCTEW MHOIOHALIMOHAJIBHOIO POCCUMCKOTO TOCYAapCTBa

JIP 8




2 COAEP)KAHUE YUEBHOM TUCHUILIMHBI «<MATEMATHKA»

BBenenue

Martematuka B HayKe, TEXHHKE, YKOHOMUKE, HHPOPMAIIHOHHBIX TEXHOJIOTHIX U MPaK-
THYECKOW neaTenbHOCTH. llenn W 3amaum W3ydeHHs MaTEeMaTHKH TPH OCBOCHUU
npodeccuit CI1O u cnenuansHocteit CIIO.

AJITEBPA
Pazeumue nousmus o uucne

lenpie wu panuoHanbHBIE uyucia. JledcTBuTenbHbie 4Yucna. [lpubaudicenmvie
gviuucnenus. Komnnexcnvle uucaa.

Kopnu, cmenenu u nocapugmoi

Kopnu n crenenn. KopHu HaTypanpHON CTENIEHU U3 YKCIIA U UX CBOMCTBA. CTENEHH C
palMOHAJIBbHBIMU MOKA3aTENsAMH, UX CBOMCTBA. CTENEHN ¢ JEHCTBUTENBHBIMU MTOKA3aTe-
asimu. Ceoticmea cmenenu ¢ 0eticmeumenbHbulM HOKA3aAmenem.

Jlorapu¢pm. Jlorapupm umcaa. OcHoBHOe JorapuMUYECKOE  TOXKIECTBO.
Jlecatuunble U HaTypanbHbIe Jorapudmel. [IpaBwmia neictBuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAaHHIO.

IIpeodpa3oBanue anredpandeckux Bbipa:keHui. [IpeoGpasoBanue panroHaIbHbIX,
UppalOHAIbHBIX CTEIIEHHBIX, I0KA3aTEIbHBIX U JJOTaPU(PMHUUECKUX BBIPAXKEHUH.

OCHOBBI TPUTTOHOMETPUN

OCHOBHBIE TTOHSITUSI
Pannannas mepa yrna. BpamarenbHoe npuxenne. CUHYC, KOCUHYC, TAHT€HC M KOTaH-
T'€HC YHCJIA.

OCHOBHBIE TPUTOHOMETPHUUECKHIE TOKICCTBA

®opmynsl npusBeaeHuss. Popmyinsl ciioxeHuss. PopMynsl yaBoeHUuss Popmyivl noJo-
BUHHO20 Y2la.

[IpeoGpazoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

[IpeoGpa3zoBanne CyMMBbl TPUTOHOMETPUYECKUX (YHKIMH B TMPOW3BEICHUE U
MPOU3BEICHUSI B CYMMY. Buwipaosicenue mpucoHomempuueckux (OyHKyuu uyepe3 maueeHc
NOJIOBUHHO20 APCyMeHma.

TpuroHomeTpuyecKkne ypaBHEHUS U HEPABEHCTBA

[IpocTeiime TpuroHoMeTpuueckue ypaBHenus. [lpocmetiwiue mpueconomempuieckue
HepagseHcmaa.
OO6paTHbIe TPUTOHOMETPUYECKHE PYHKIINHU. APKCUHYC, aDKKOCUHYC, apKTAHT'EHC.
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®VYHKINN, UX CBOMCTBA I TPA®UKU

Oyukiuu. OOnacTe ONpEAeNeHHs W MHOXKECTBO 3HA4Y€HUM; rpaduk (yHKIMH,
nocTpoeHue rpauKoB PYyHKIUMN, 3aJaHHBIX Pa3IUYHBIMU CIIOCOOAMH.

CroiicTBa ¢yHKIIIH. MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTh, OTPAHUUYEHHOCTD, TIEPHO-
AMYHOCTh. lIpoMexxyTKku Bo3pacTaHUsl HW yOBbIBaHWs, HauOOJbIIee W HAUMEHbIIEEe
3HAYeHMs, TOYKH  OJKCTpemMyma. [padumueckas  wuHTepmnpertanms.  [Ipumeps
(YHKIIMOHAIBHBIX 3aBUCUMOCTEH B pPEAbHBIX MPOIIeccax U SABICHUAX. ApuPMETHICCKIE
omeparmu  Haj QyHkuwsmu. CrnoxHas Qyskuus (kommnosunwus). [lonamue o
HenpepbviHOCMU QYHKYUL.

O6patabie ¢yHkuuu. Obaacmsv onpeodeieHus u o00JAcmMb 3HAYEeHUll 0OpamHOU
@ynxyuu. I pagux obpamuoi ynxkyuu.

CreneHHble, OKa3aTeabHbIC, JOrapupMUIECKUE U
TpuroHomeTpuyeckue Gynkiuu. OOpaTHbie
TPUTOHOMETpPUYECKHUE (PYHKIUH

Onpenenenust GyHKIMIA, UX CBOMCTBA U TpadUKH.

[IpeoGpazoBanus rpadukoB. IlapamienbHbI TEPEHOC, CUMMETPHUS OTHOCHUTEIHHO
Ooceil KOOpAWMHAT W CUMMETpUS OTHOCUTEIBHO Haudajla KOOpAMHAT, CHUMMETPUS
OTHOCHUTEJIBHO MPAMON Y = X, pacTsHKEHUE U CKATUE BJIOJIb OCEM KOOPJMHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHocnenoBaTeIbHOCTH. CniocoOb1 3a1aHUs U CBOMCTBA YHUCIIOBBIX
nocnenoBaTenbHoCTed. [lonamue o npedene nociredosamenvhocmu. CywecmeosaHnue
npedeia  MOHOMOHHOU  O2paHuueHHou  nociedosamenvHocmu.  CyMMHUpOBaHUE
nocieoBaTebHOCTEN. beckoHeuHo yObIBaroIias reoMeTpuyeckasi Mporpeccust U ee
cyMMma.

IlpousBoanasi. IlonsTne o0 TIPOW3BOJHONW (YHKIIUH, €€ TEOMETPUUCCKHUH W
dbu3udecKkuii CMBICI. YpaBHEHHE KacaTelnbHOW K rpaduky dyHkiuu. [IpomsBomHbIe
CYMMBI, Pa3HOCTH, MPOMU3BEACHUS, YacTHbIC. [[pOM3BO/IHBIE OCHOBHBIX 3JEMEHTAPHBIX
dbyakumii. [IpuMeHeHHE TPOU3BOMHONW K HWCCIIEIOBAHUIO (PYHKIHMH W IOCTPOCHUIO
rpadukoB. Ilpouszsoonsie 06pamuol GyHKYUU U KOMROUYUU PYHKYUU.

[IpuMepsl MCNONB30BAHUS NPOU3BOAHOM I HAXO0XACHUS HAWIY4YlIEro PELICHUS B
MPUKJIAIHBIX 3a/1adaxX. Bropas mpou3BoiHasl, €€ TeOMETPUIECKUN U (PU3HUECKUN CMBICI.
Haxosxnenue ckopocTu A1 mporiecca, 3aJaHHoro GopMysion u rpadukom.

IlepBooOpa3nass um wuHTerpaka. IlpumMeHeHHne oOnpeneIeHHOr0 UWHTerpaia s
HaxO0XJICHUsS IUIOIIAAU KpuBOJMHEHHON Tpaneuuu. ®Popmyna Heroorona—IleliOHuna.
[Tpumepsl mpuMeHEHUsT HHTETpajia B GU3HKE U TECOMETPHUH.

Nuterpan u mnepBooOpa3nasa. Teopema Hplotona—IJleliOuuma. IIpumenenue
WHTETpaja K BEIYUCICHUIO (PU3MYECKUX BEIMYUH U TUIONIAICH.

YPABHEHWA 1 HEPABEHCTBA

YpaBHeHus1 M CHCTeMbl YpaBHeHHHM. PanuoHanbHBIE, UpPpPALMOHAIBHBIC,
MOKA3aTeJNbHbIE U TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI.
PaBHOCHIIBHOCTH YpaBHEHH, HEPABEHCTB, CUCTEM.
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OcHOBHBIE IPUEMBI UX pELIECHU (Pa3I0KEHHE HA MHOXKUTEIHU, BBEIEHHE HOBBIX HEU3-
BECTHBIX, MTOJICTAHOBKA, rpa)UueCKUil METON).

Hepasencrsa. Panyionaiibable, UppalMOHAIbHBIE, I0KA3AaTEIbHBIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonb3oBanue CBOMCTB M IpaukoB (PyHKUMI NPH pelIeHUM YPAaBHEHHMH U
HepaBeHCTB. Meton wuHTepBasioB. M300pakeHHe Ha KOOPAMHATHOW IUIOCKOCTHU
MHOYECTBA PEIICHUI YPABHEHUN U HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonsvie 3a0auu

[IpumeneHue MaTeMaTHYECKUX METOJIOB ISl PEIICHUS COJep KaTeIbHBIX 3a/1a4 U3 pa3-
JUYHBIX 00JIaCTe HAYKU U MPAKTUKH.

WNuteprniperanus pe3yibTaTa, yUeT pealbHbIX OrpaHUYCHUH.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH
OneMeHThl KOMOUHATOPUKHU

OcHOBHBIE TOHATHS KOMOWHATOPUKHM. 3alayd Ha TMOJCYET YHCIa pa3MEIICHUH,
NEPECTaHOBOK, coueTaHuil. Pemenue 3agau Ha nepebop BapuantoB. Dopmyna 6GuHOMA
Hrrotona. CBoiicTBa OMHOMUHAIBHBIX KOd(uimenToB. Tpeyronbauk [lackans.

DIIEeMEHTBI TEOPUU BEPOSTHOCTEN

CoObITHE, BEpOSTHOCTH COOBITHS, CIIOXKCHHE U YMHOKEHUE BEPOATHOCTEH. [lonsamue o
Hezagucumocmu coovimuil. JJucCKpemuas Cay4aiunas elutund, 3aKoH ee pacnpeoeneHus.
Yucnosvie xapaxmepucmuku OUCKPeMHOU cayyaunou eeauyunvl. llowsmue o 3aKoue
bonbuux yucel.

DNEeMEHThl MaTeMaTHUECKON CTaTUCTHKHU

[IpencraBinenne naHHBIX (TaONUIIBI, AWArpaMMbl, TpadUKH), eeHepalbHas COBOKYN-
Hocmb, 8blOOpKA, cpedHee apupmemuueckoe, meouana. [lonamue o 3adauax mamema-
MU4ecKou Cmamucmuxuy.

Pewenue npaxmuyeckux 3a0au ¢ npumeneHuem 6epoImMHOCHMHBIX MeMO008.

I'EOMETPUA

Hpﬂsze U njijockocmu 6 npocmpancmee

B3anmHoe pacrnionoxkeHne IByX NpsIMBIX B MpocTpaHcTBe. [lapanimenbHOCTh NpsMOn U
mrockocTH. [lapamnenbHOoCTh MOCKOCTER. [lepnenauKyIapHOCTD NPAMON U IIOCKOCTH.
[leprieHAUKYIISIp U HaKJIOHHAsL. YTOJ MEXIAY MPSAMOUN M IUIOCKOCTHIO. J[ByrpaHHBIN yrodi.
Yron mexay miockocTsIMHU. [lepneHInKyasspHOCTh ABYX MIOCKOCTEM.

'eomeTpuueckue  npeoOpa3oBaHMsl  MPOCTPAHCTBA:  MapajuleNibHBIA  MEPEHOC,
CUMMETPHUS OTHOCUTEIBHO IIOCKOCTH.

[NapannenbHoe npoeKTUpOBaHUE. [l10Waods opmozonanvrol npoexkyuu. 3o0paxenue
MPOCTPAHCTBEHHBIX (PUTYD.

MHororpanHUKHU
Bepiunbl, pebpa, rpaHu MHOrorpaHHuka. Pazeepmxa. MHuocozpannsie yanvl. Bwiny-

Kible MHo2o2pannuku. Teopema Junepa.
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[Tpuzma. [lpsmas u naxnonnas npuzMma. [lpaBunbsHas npusma. [apamnenenunen. Ky6.

IInpamuna. IlpaBunbHas nupamuna. YcedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B mapajuiesienuneie, B npu3Me u nupamuzae. CeueHus

Ky0a, IpU3Mbl U TUPaAMUBIL.

[IpencraBienne o MpaBUIbHBIX MHOTOTPAaHHHUKAX (TeTpa’ape, Kyde, okTajape, n0je-
Ka3JIpe U UKOCadIpe).

Tena v MOBEPXHOCTHU BpaILlCHUSA

Hunuaap u konyc. YceueHHbl koHyc. OCHOBaHUE, BBICOTA, OOKOBAsi MOBEPXHOCTH, 00-
pasytoiasi, pazseptka. OceBble CeUeHUs U CeYeHHUs, TapaysienbHble ocHoBaHuIo. [llap u
cdepa, ux ceuenus. KacarenbpHas mIockocTs K cdepe.

HSMepeHI/IH B TCOMCTpUN

O6meM u ero uzmepenue. MarerpansHas ¢popmysna oobema.

®opmynel 00bema KyOa, MPSIMOYTOJBHOTO Mapajuliesienunea, MPU3MbI, ITUIMHAPA.
dopmynel 00beMa TUpaMuIibl U KoHyca. DopMyIibl IIIOMIAAN TOBEPXHOCTEN HJIMHIPA U
KoHyca. @opmysbl o0beMa Iapa u mwiomaau chepsl.

[TogoOue ten. OTHOIIEHUS TUIOMIAACH TOBEPXHOCTEH M 00BEMOB MOI0OHBIX TEJ.

KOOp)II/IHaTBI N BCKTOPHI

[IpsMoyronbHast (mexkapToBa) cHUCTEMa KOOpAMHAT B mOpocTtpaHcTBe. Dopmyna
PACCTOSIHUS MEXTY ABYMsI TOUKaMU. Y paBHEHUS CPepbl, nI0CKOCMU U NPAMOII.

Bekropsl. Moaynb Bektopa. PaBeHCTBO BEKTOpOB. CIOKEHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa MO HANpPABICHUSAM. YTOJI MEXIY IBYMS BEK-
topamu. IIpoekuusa Bexkropa Ha ock. KoopaunHatel BekTtopa. CkansipHOE MpPOU3BEIECHUE
BEKTOPOB.

Hcnonp3oBaHue KOOPAWHAT UM BEKTOPOB IMPU PEIICHHUH MAaTeMAaTHYECKUX H
NPUKJIAJHBIX 3a7a4.

BekTtopHoe ypaBHeHHME NOpPSIMOM UM IUIOCKOCTH. lcmoyib30BaHME BEKTOPOB MPHU
JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPUHU.

JIns1 BHEAyTUTOPHBIX 3aHATHI CTyAEHTaM Hapsay C PEUICHUEM 3a]ay U BBINOJHEHHUS
MPAKTUYECKUX 3aJJaHUH MOKHO TIPEIIIOKHUTH TEMBI UCCIIEI0BATENLCKUX U pedepaTHBHBIX
paboT, B KOTOPBIX BMECTO CEpUN OTICNBbHBIX MEJIKUX 3aJad W YIOPaKHEHHM
MpeAIaraloTcsl CIOKETHBIC 3aJjaHusl, TPEOYIOIKe JIUTEILHON paboThl B paMKax OJHOMN
MaTeMaTUYECKON CUTyalluu. DTH TEMBI MOTYT OBbITh KaK MHIWBUIYAIbHBIMU 33JIJaHUSMH,
TaK ¥ IPYNIOBBIMH JIJIsI COBMECTHOT'O BBITIOJTHEHUSI UCCIIEIOBAHUSL.
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3. TEMATNYECKOE INTAHUPOBAHUE
¢ yueToM npodusisa y4eOHON AUCITUTIIUHBI

TEXHUYECKUU ITPODUJIIb TPODECCUOHAJIIBHOI'O OBPA3OBAHNS

[Ipu peanuzanuu conepxanus o01e00pa3zoBaTeIbHON YUeOHON TUCIUILTUHBI

OVIL.05. «Marematuka» B mpenenax ocBoenuss OIl CIIO nHa 6a3ze OCHOBHOIO
obmiero oOpa3oBaHusi ¢ ToJiydeHHeM cpeaHero oomero ooOpaszoanusi (ITIIKPC,
[MTICC3) makcumaibHasi yueOHasi Harpy3Ka 00y4JaroIIuXcsi COCTABIISCT:

* mo cnenuanbHocTAM CIIO Texnuueckoro mnpodpunss — 234 yac. U3 Hux
aynutopHas (00si3aTelibHasi) Harpy3ka OOy4YarolIuXcCsi, BKJIIOYas MPAKTUUYECKHE
3aHATH, — 234 Yaca; BHEAyAMTOpHasi CaMOCTOsITelIbHasi paboTa cTyaeHToB — 0
YacoB.

TEMATUYECKNWU TTJTAH

[Tpoduns — TEeXHUYECKUIA.
CneunanbHocTh — 23.02.04 «TexHuueckas 3KCIUTyaTanus noJbeMHO-
TPAHCIIOPTHBIX, JOPOKHBIX, CTPOUTEIBLHBIX MAIIMH U 000PY/T0BaHUSI»

Bua yueOHo# padboThl Kosn4yecTBo yacos
Ipoduan
npogeccuoHAJIbLHOr0
o0pa3oBaHus
Texuuueckuu
AynurtopHble 3ausaTus. Coaep:kanue CrnenuajbHOCTh
o0y4eHust (0110
23.02.04
Beenenue 2
Pa3BuTHe noHsATHs 0 yKce 10
Kophu, crenenu u orapugmsl 28
[TpsiMbIe 1 TUTIOCKOCTH B IPOCTPAHCTBE 20
Kombunaropuka 12
KoopauHatsl 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPHUHU 31
OyHKIMU U TpaduKH 18
MHOrorpaHHUKHU U KPYTJIbIE TENa 26
Hauana maTemaTuyeckoro aHaamza 24
WHTerpan u ero npuMeHeHne 15
ONeMEHTBI TEOPUHU BEPOSITHOCTEH U 12
MaTeMaTH4YeCKOU CTAaTUCTUKH
YpaBHEHMsI M HEpABEHCTBA 20
JIIP 56 yacos
BueayauTopHasi camocTosiTe/ibHasi padoTa -
nuToro 234 yaca
[ToaroToBKa BBHICTYIUJICHHH 1O 33JAHHBIM TEMaM,
JOKJIaJIoB, pedepaToB, 3cce, MHANBUIYATHHOTO
MIPOEKTA C UCTIOIB30BAaHUEM HH(POPMAIIMOHHBIX
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TEXHOJIOTHM U JIp.

Ilpomescymounas ammecmayus 6 hopme
IK3AMENa
Bceero 234

4 TPUMEPHBIE TEMbI PEGEPATOB (AOKJIAOB) U UHANBUY AJIbHBIX
ITPOEKTOB

* HenpepbiBHbIE ApOOH.
* IlpuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
* IlapannenbHOe IPOEKTUPOBAHUE.
Cpennue 3Ha4eHHS M UX TPUMEHEHUE B CTATHCTHKE.
*  BexropHoe 3aaHue MPsMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
*  CrnoxeHue rapMOHUYECKUX KOJIeOaHU .
*  I'paduueckoe pernienre ypaBHEeHUI U HEPABEHCTB.
*  IlpaBunbHbIC U MONYPaBUIBLHBIE MHOTOTPAHHUKU.
*  Konwnueckue ceueHus: v ux NpuMMEHEHUE B TEXHUKE.
*  Ilonstue nuddepenmana u ero NPUIOKEHUS.
*  CxeMbl NOBTOPHBIX UCTIBITaHU bepHyru.

. Hccnenosanne ypaBHEHHH U HEPABEHCTB € [APAMETPOM.
5. XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUHEGHOU AEATEJIbHOCTHU

CTYAEHTOB

Conep:xanue XapaKkTepHuCTHKA OCHOBHBIX BUJIOB
o0yuyeHus NeATEJIbHOCTH CTYyAeHTOB (Ha yPOBHE y4eOHbIX
e CTBHIT)
Bsenenue Os3HakoMJIeHHE C POJIbI0 MATEMATHKH B HAYKe, TEXHUKE,

OKOHOMUKE, MHMPOPMAIIMOHHBIX TEXHOJIOIHUAX 1
IpPaKTUYECKOI AesaTeabHocTr. O3HaAKOMJIEHUE C IeJIIMU
¥ 3aJaYaMM U3YUYEeHUsI MAaTEMATUKU IIPH OCBOCHUI
apodeccuit CI10 u ciertmanprocteit CI10

AJITEBPA
Passurue noustus |Brimosrnenue apudmeTniyeckux JeHfCTBUHN HA YUCIAMH,
0 YucJie codyeTasi YCTHBIE W TUCbMEHHBIE TTPUEMBI.

Haxosxmenue mpuOInKeHHBIX 3HAUEHUI BeJIUINH U
TOTPEITHOCTeHN BhIYMCIeHU (a0COTI0THON 1
OTHOCHUTEJIbHOM); CpaBHEHIEe YKMCJIOBBIX BHIPAKEHUH.
Haxosxmenue ommbok B mpeodpa3oBaHUAX U
BBIUMCJIEHUAX (OTHOCHUTCS KO BCeM MYHKTAM HIPOrPaMMBI)

Kopuu, crenenu, OsHaxoMmIeHUE ¢ TOHATHEM KOPHS M-Il CTEIIeHH,
norapudmbl CBOMCTBAMM PAIHUKAJIOB U IIPABUJIAMI CPABHEHUS
KOpHEI.

DopMyIupoBaHME OIpeIeIeHN KOPHS 1 CBOMCTB
KopHei. BerunciieHre u cpaBHeHUEe KOPHEI, BHIIOJTHEeHNe
OPUKUIKN 3HaUYeHus KOpHA. [[peobpasoBaHe YMCIOBBIX
¥ OYKBEHHBIX BRIPAKEHHUH, COMEPKAIINX PASUKAJIEL.




BrimosiHeHue pacueToB 1o popMysIaM, COIEePKAIIIIM
PaIHKAaJIbI, OCYIIIECTBJIISASA HEOOX0IUMbIe TIOJCTAHOBKHU 1
npeobpasoBauus. OmpeneseHre paBHOCUIBHOCTH
BEIpAsKEHUN ¢ pagukajiamu. PerlteHre nppanuoHaJIbHBIX
YPaBHEHUM.

OsHakoMiieHue ¢ IIOHATUEM CTEIIeHU C JeHCTBUTEIbHBIM
IoKa3aTeJIeM.

Haxoxmenve sHaueHUN CTEIEHH, UCITOJIB3Y S IIPU
HE00XOIUMOCTA MHCTPYMEHTAJILHEBIE CPEeJICTBA.
3amnuceiBanre KOPHS N-# CTEIIeHU B BUJE CTEIIEHH C
TPOOHBIM ITOKa3aTesJIeM U Hao0O0pOT.

@opMmyJIMpOBaHUE CBOMCTB cTemeHel. Brruncienue
CTelleHel ¢ pallMoOHAJIbHBIM TOKa3aTeJsieM, BEIIIOJTHEHNE
OPUKUJIKN 3HAUEHU CTelleHU, CpaBHEHUe CTelleHeH.
IIpeobpas3oBaHme YHUCIOBBIX ¥ OYKBEHHBIX BHIPAKEHUH,
COJIepsKAINX CTeIIeH!, IPUMeHss cBoricTBa. Pemenue
IIOKa3aTeJbHBIX YPaBHEHUU.

Os3HakoMJIeHHE C IIPpUMEeHeHNeM KOPHEH U CTeleHel Ipu
BBIUMCJIEHUU CPETHUX, TeJIEHUU OTPEe3Ka B «30JI0TOM
ceueHum». PellteHre IpUKJIaIHBIX 324 HA CJIOKHBIE
OPOIIEHTHI

IIpeoGpasoBanue |BrimosrHeHue mpeodbpa3oBaHuil BHIpAKEHUH,
anreOpamvyecKux |IIpuMeHeHUe POpPMyJI, CBI3AHHBIX CO CBOMCTBAMU
BBIPAKEHUH crereHeii u jorapudgmos. Onpenesrernne o0aacTr
JTOITyCTUMBIX 3HAYEHUH JIOTAPUPMHUYIECKOTO BhIPAKEHUS.
Pemrenne morapudpmMudecknx ypaBHEeHMH
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE NsyueHnne pagmraHHOro MeTOIa U3MEPEHUI YIJIOB
HOHATUSA BpAIlleHNUA W UX CBSI3U C TpaaycHO Mepoii. M3o0paxkenue
YTJIOB BpAIlleHUs Ha OKPYKHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIA C €r0 PACIIOJIOKEHUEM.
Conep:xanue XapakTepuCTUKA OCHOBHBIX BU/I0B
o0yuyeHusa NeATeJILHOCTH CTYyAEeHTOB (Ha YPOBHE y4eOHbIX
e CTBUIT)
@opmyJIpoBaHUE OIIpeaesIeHUl TPUTOHOMETPUIECKUX
(byHKITHIT 1JI YIJIOB IIOBOPOTA M OCTPHIX YIJIOB
MIPSIMOYTOJIBHOTO TPEYTOJbHUKA U 00bACHEHNE UX
B3aMMOCBSI3U
OcuoBHbIE [IpuMeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB
TPUTOHOME- JIJIsT BEIYUCJICHUS 3HAYeHUH TPUTOHOMETPHYECKUX
TpUYIECKUe (pyHKITHIT TT0 OTHOM U3 HUX
TOKIECTBA
IIpeoGpasosanusa |V3ydeHne 0CHOBHBIX (DOPMYJI TPUTOHOMETPUM: (POPMYJIBI
MPOCTEHII X CJIOKEHUS, YABOEHMUS, IIPe00Pa30BAHUS CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUUECKHUX (PYHKITUI B IPOU3BEIEHIE U
4YeCKHuX IPOM3BEACHHUS B CYMMY U IIPHMMeHEeHNe TP BhEIUYNCIEHIH
BBIPAKEeHUHA 3HAYEHUS TPUTOHOMETPHUYECKOI0 BEIPAKEHUS 1 YIIPOIIEe-

HHUS ero.
OsHakoMJIeHIE CO CBOMCTBAMI CHMMETPHUH TOYEK Ha
eIMHUYIHOMN OKPY*KHOCTH M IPpUMeHeHHe UX JJII BEIBOJA
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dopmysn npuBeneHnsa

IIpocreiimue Pemenwne o hopmysiaMm 1 TPUTOHOMETPHUYECKOMY KPYTY

TPUTOHO- MPOCTENTIIUX TPUTOHOMETPUUECKUX YPABHEHUH.

MeTpPUYEeCKHe [Tpumenenue 00X METOIOB PeIeHns YPaBHeHUH

YpPaBHEHHUS U (mpuBelieHUE K JUHEHHOMY, KBaJIPaTHOMY, METOT

HepaeeHcmea Pa3JI0sKeHNSI Ha MHOYKUTEJIH, 3aMEeHbBI IIepEeMEeHHOM) Ipu
peIleHuN TPUTOHOMETPUUYECKUX YPaBHEHUN. Y MeHUe
OoTMedYaTh Ha KPyTe pelleHus IIPOCTeHIITNX
TPUTOHOMETPUIYECKUX HEPABEHCTB

Apkcunyc, OsHakoMJIeHHE C IIOHATHEM 00paTHBIX

APKKOCUHYC, TPUTOHOMETPUUECKUX (PYHKITUI.

APKTAHI€HC 9YHcCJjia

N3yuenune ompeeseHuil apKCHHyca, apKKOCUHYCA,
apKTaHTeHca 4yucya, PopMyJIMpPOBaHUE UX, U300 paskeHue
Ha eIMHUYHOU OKPYsKHOCTU, IIPUMEHeHNe IPU pellleHnn
ypaBHEeHUM

OYHKIIMHU, X CBOMCTBA U TPAOUKH

DOyHKIUH. OsHakoMJIeHHE C IIOHATHEM IIepeMeHHO’, IpuMepamMu
Ilouarue o 3aBHUCHMOCTEM MEKY IIepeMeHHBIMIU.,
HEINPepPbIBHOCTU OsumaxoMiieHue ¢ IMOHATHEM I'PadUKa, OIIpeIesIeHne
dbyHKIMI HPUHAIJIEKHOCTH TOYKH I'pa@UKy YHKITIH.
Omnpenenenne mo popMyJie IPOCTEHINEH 3aBUCUMOCTH,
BHIa ee rpacduka. BeipaseHue mo dopmysie 0IHOM
IepeMeHHOU yepe3 Jpyrue.
OsuaxomeHIe ¢ oIrpeaesieHrueM PyHKITIHI,
dopmynupoBanme ero. Haxosxmoenue odacru
ompeeeHusI U 00J1aCTH 3HAYCHUN PYHKITIHI
CsoiicTBa OsHaxomyIeHNe ¢ IpuMepaMu PYHKITMOHAIbHBIX
dpyHKIIMIH. 3aBHUCHUMOCTEH B peasIbHBIX IIPOIlecCax M3 CMEKHBIX
I'paduueckas muciiiine. O3HakoMIIeHHE ¢ JOKA3aTeJIbHBIMI
HHTepIIpeTanusd. paccysKIeHUSIMU HEeKOTOPBIX CBOMCTB JIMHEWHON U
IIpumepsl KBaIpaTUYHON PYHKIINH, ITPOBEIeHNEe UCCIeOBAHMUI
(pYHKIMOHAJIBHBIX |JIHMHEHHOM, KYyCOUHO-IMHEHHOM, IPOOHO-TUHEHHOM 1
3aBHCHMOCTEMH B KBAIPATUYHOM (PYHKIIHI, IIOCTPOECHIE X I'PapUKOB.
peaJIbHBIX ITocTpoenne u ureHne rpaduKoB PYHKITHIA.
mporieccax u NccneqoBanme QpyHKITHH.
ABJI€HUAX CocraBJiieHre BUA0B PYHKIIUH 110 JaHHOMY YCJIOBHIO,
peleHne 3a1a9 Ha 9KCTPEMYM.
Brimosiaenune npeobpasoBanmii rpadrka QyHKIIANT
OoOparHsbIe N3syuenne nonamus o6pamuoli oyHKUUL, OIIPeIeSIeHIe
dpyHKIHINI BUIA U hocmpoeHue 2pagpura o0opamHol OyHKLUL,
HaxoxcoeHue ee obnacmu onpeoesieHus u obracmu
3naueruli. [lppMeHeHMre CBOMCTB PYHKITUH IIPH
HCCJIeJOBAHUY YPABHEHUI U PeIlleHuH 3a1a9 Ha
oxcTpeMym. O3HAKOMIIEHHE C TOHATHEM CJIOMKHOM
byHKITIT
Cremnennsie, Boruncienune sHaueHn (PyHKITHUI IO 3HAYEHUIO
MOKa3aTeJIbHbIE, aprymenTa. OmpegesieHne mOI0MKeHNSI TOUKN Ha
norapudgmudeckue |rpaduire mo ee KOOPIHUHATAM U HAa000POT.
1 TPUTOHOMeE- Hcmiosrb3oBamme CBOMCTB (PYHKITHM IJIS1 CPABHEHUS
TPUYECKUe 3HAYEeHUH CTeIleHel 1 JIOrapugMoB.
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dbyHKIIH.
OoGpaTusbie
TPUTOHOMeE-
TPUYECKHe

dpyHKRIIIIN

ITocTpoenue rpauKOB CTEIIEHHBIX U JIOTAPUPMUIECKUX
byHRITHI.

Conep:ranue
o0y4JyeHus

XapaKkTepuCTHKA OCHOBHBIX BU/IOB
EeATEJIbHOCTU CTYJIEHTOB (Ha YPOBHE y4€0HBIX
IEeCTBHIT)

Pemrenme mokasaTesbHBIX U JIOTaPUPMUAUECKUAX
yPaBHEHUH 1 HePaBEHCTB 10 U3BECTHBIM aJITOPUTMAaM.
OsunakoMiieHue ¢ IIOHATHEM HeIlPepPBIBHOM
IePUOINYIECKOl PYHKITNH, QOPMYJINPOBAHKE CBOMCTB
CHHYCa W KOCHHYyCa, IIOCTPOEHEe UX IPpadpuKOB.
OsHaxkoMiieHue ¢ IIOHATHEM TapPMOHUYECKUX KOJIe0aHUHi
¥ IIpUMepaMU TapMOHUYECKUX KOJIeOAHUM JIJIsT OITUCAHUS
IIPOIIECCOB B (DU3UKE U JAPYTUX 00IACTAX SHAHUS.
Os3HakoMJIeHHE C TIOHATUEM Pa3PBIBHOM IIEPUOTUIECKOM
byHKIHN, hopMyTHPOBaHIE CBONCTB TAHTEHCA U
KOTAHTeHCa, IIOCTPOeHNEe UX IPapUKOB.

[TpumeHeHME CBOICTB PYHKITHH OJIsI CPABHEHUS
3HAYEHUM TPUTOHOMETPUYECKUX PYHKITUM, peIIeHusT
TPUTOHOMETPUYECKUX ypaBHeHuii. Ilocmpoerue
epaguros 06paAMHbIX MPULOHOMEMPUUECKUX PYHKUUL U
onpeodesierHue no epaguram ux ceoticma. Bermonnexnue
peodpa3oBaHUg IPAPUKOB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocnenoBarenbHOC
™

OsHakoMiIeHue ¢ IIOHATHEM YHCJIOBOM
II0CJIEJOBATEJILHOCTH, CIIOCO0AMH ee 3aIaHMusl,
BBIYKCJICHUAMHU ee wieHOB. O3naKoMmieHue ¢ NOHAMUeM
npedena nocnedosamenivhocmu. O3HaAKOMIIEHHUE C
BBIYKCJICHHEM CYMMBI 0€CKOHEUHOT'0 YK CJI0BOTO Psaa Ha
IpHMepe BEIUYHCIEHUS CYMMbI 0€CKOHEYHO YOBhIBAOIIEH
reoMeTPUYECKOM ITPOTPECCH.

Pemenne samad Ha npumMerenne OPMYJIbL CyMMBI
0eCKOHEYHO YOBIBAIOIIEH IreOMEeTPHUIECKOM IIPOrPEeCCHm

IIpoussoguasa u ee
IpHUMEHEeHue

OsHaxoMIeHHE C IOHATHEM IIPOM3BOIHOM.

Nsyuenne u popMyIupoBaHme ee MEXaHNIECKOro 1
reOMEeTPHUYECKOr0 CMBICJIA, U3yUYeHHe aJIFOPUTMA
BBIUMCJIEHUS IIPOM3BOJHOM HA IIPHMepPe BHIYNC/ICHUS
MT'HOBEHHOM CKOPOCTH M YTJIOBOTO K0od(pduirmmeHTa
KacaTeJIbHOM.

CocraBJiieHne ypaBHEHHS KacaTeJIbHOM B 00IIEeM BH/IE.
YcBoenue mmpaBuit gudppepeHITTPOBAHNS, TAOIHAIIBI
MIPOM3BOIHBIX dJIEMEHTAPHBIX (PYHKITHU, IPUMEHeHMe
st qudpcpepeHITMpPoBaHUA PYHKITUH, COCTABJIEHMST
ypaBHeHHs KacaTeabHOH. M3yuenne Teopem o cBsA3U
CBOMCTB (PYHKITMH ¥ HPOMU3BOLHOMN, POPMYIHUPOBKA HX.
IIpoBenenue ¢ MOMOIILIO IIPOU3BOIHOM MCCIIETOBAHMS
byHKIIMH, 3a0aHHON POPMY IO,

YcraHoBIeHNE CBSI3U CBOMCTB (DYHKIINH ¥ IIPOU3BOTHOM
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0 UX rpadUKaM.

[TpmmeHeHME TPOU3BOTHOM JIJISA PEIIeHU 3a71a4 Ha
HaXOKIeHre HauOO0JIbIIero, HAauMEeHBIIIero 3HaAYeHU U
HA HAXOKJIEHHE dKCTpeMyMa

IlepBooOpa3uas u
HHTErpaJ

OsnakoMmiieHue ¢ IIOHATAEM WHTeTrpaja u
nepBooOpas3Hoil. M3ydueHure mpaBuiia BEIYUCTIEHU
mepBooOpa3Hoit u TeopeMbl HploTrona— JleiOHuUIIA.
Pemrenne 3amad Ha cBaA3b 11epBO0OOPA3HOM U ee
IPOM3BOIHOM, BEIUHCICHE IIePBO00OPA3HOM OJIsI JAHHOMN
byHKITIHT.

Pemrenne 3amad Ha mpuMeHeHne HHTErpasa JJIst
BBIYMCJICHUSA (PU3UUECKUX BEJIMYNH U ILJIOITA el

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHusa u

OszuaxomieHue ¢ HpOCTQfIH.IPIMPI CBeACHUAMM O KOPHAX

CHCTEMBI aJIreOpanyecKux ypaBHEHUM, IIOHATUSIMU HCCJIeI0BAHMS
ypaBHEHU YPaBHEHHM U CUCTEM YPAaBHEHUIH.
Hepasencrsa u N3yuenne Teopry paBHOCUIBLHOCTH YPABHEHUN U ee
CHCTEMBI npuMeHeHnd. IloBropenne 3anucu pereHns
HEPaBEHCTB C CTAaHIAPTHLIX YPaBHEHUH, IIPHUEMOB IIPpeo0pa3oBaHUI
OBYMs YPaBHEHUH JJId CBEIeHUA K CTAHIaPTHOMY YPaBHEHHUIO.
nepeMeHHbIMU

Conep:xanue XapaKkTepHuCTHKA OCHOBHBIX BUJIOB

o0y4dyeHus NeATeJIbHOCTH CTYyAEeHTOB (Ha YyPOBHE y4eOHbIX

e CTBUIT)

Pertenne parmoHaIbHBIX, UPPAIMOHATIBHBIX,
IOKAa3aTeJIbHBIX ¥ TPUTOHOMETPUYECKUX YPaBHEHU U
CHCTEM.

Ncmonp3oBaHme CBOMCTB U IPapUKOB DYHKITHAN TJII
pertenus: ypasueHuii. IloBTopeHmre 0CHOBHBIX ITPUEMOB
perteHus cucreM. PellleHre ypaBHeHHUH ¢ IIpUMeHEHHEM
BCeX IpueMOB (pas3jIoKeHUsT Ha MHOKUTEJIH, BBeIeHUS
HOBBIX HEHM3BECTHBIX, II0JICTAHOBKHU, IPaUIECKOr0
MeTO/1a).

Perrenne cucrem ypaBHeHUi ¢ IpUMeHEHUEM
Pa3IUYHBIX cI10c000B. O3HAKOMIIEHHE C OOIITUMH
BOIIPOCAMHU PeIIeHNsI HEPaBeHCTB 1 HCII0JIb30BaAHME
CBOMCTB U I'paMKOB (PYHKIIHHI IPU PeIIeHnn
HepaBeHCTB. Perrernne HepaBeHCTB U CUCTEM HEPABEHCTB
C IIpUMEHEeHHeM Pa3JIMIHBIX CII0CO0OB.

[IpumeHeHMe MaTeMaTUYECKUX METOIOB IJIS PEIeHUs
CoZlepsKaTeIbHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIacTe HAYKK
u mpakTuku. HTeprpernpoBaHme pe3yIbTaToB C yUeTOM
peaJIbHBIX OTPaHUYEeHUN

OCHOBHbIe NOHATUA
KOMOWHaTOPUKH

N3yuenne npaBuia KOMOMHATOPUKN U IPUMEHEHNE IPHU
pelleHrn KOMOMHATOPHEIX 3a1aY.

Permrenne koMmOMHATOPHEBIX 3aa4 METOIOM IIepebopa U 110
MIPABHUJIYy YMHOMKEHHUS.

OsHaxomyIeHNE ¢ HOHATUSIMN KOMOMHATOPUKH:
pasMeIleHUsIMH, COYeTAHUSIMH, IIePECTAHOBKAMU 1
dopmymamu g ux serunciaenusa. O0bsacHeHNTe 1
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OpuMeHeHUre (POPMYJI OIS BEIYNCICHUSA Pa3MeIlleHUd,
IIePeCTAHOBOK M COUYETAHHU IIPU PeIIeHnH 3aaa4.
Osaakomirenue ¢ Omaomom HrioToHA 1 TPEyTrOJIbHHUKOM
[Tackassa. Pemrenue mpakTUYeCKHUX 3a1aY C
HCIT0JIb30BAHNEM HMOHATHHI M IPaBUJI KOMOMHATOPUKHI

AAeMEeHTbI TEOpPUH
BEPOATHOCTEN

N3yueHme KiraccuiecKoro orpeaeIeHus BEPOSITHOCTH,
CBOMCTB BEPOATHOCTHU, TEOPEMEI O CyMMe BepOATHOCTEN.
PaccmoTrpenue mpruMepoB BEIYUCTIEHUST BEPOATHOCTEH.
Pemenwne 3agay Ha BEIYMCIIEHNE BEPOSITHOCTEM COOBITHIA

I'EOMETPUSA

IIpsimble ¥ MIIOCKOCTH
B IIPOCTPAHCTBE

dopMyaMpoBKa U IPUBEACHUE JJOKA3aTENbCTB IPU3HAKOB
B3aMMHOI0 PACMOJIOXKEHUS MPSAMBIX U TUIOCKOCTEH.
PacnioznaBaHue Ha yepTekax U MOJAETSAX Pa3IMUHBIX CIIy4aeB
B3aMMHOI'0 PACMOJIOKEHUS MPSAMBIX U TUIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXJIeHHU. DopMyIupoBaHue
oTpeJieNIeHuH, MPU3HAKOB U CBOWMCTB MapauiebHbIX U
MEePIEeHIUKYIISIPHBIX MIOCKOCTEH, IBYrPAHHBIX U JTMHEWHBIX
YTJIOB.

BrinonHenue nocTpoeHus yriioB Mexa1y MpsIMbIMH, IPSIMOM 1
IJI0CKOCTBIO, MEX/TY MJIOCKOCTAMU IO ONIMCAHUIO U
pacro3HaBaHUe X Ha MOJEIISX.

[IpuMeHeHne NpU3HAKOB U CBOMCTB PACTIOJIOKEHUS MPSIMBIX U
IUTOCKOCTEN MIPH PEIICHUH 3a4ad4.

N300paxkenne Ha pUCYHKaX U KOHCTPYUPOBAHUE Ha MOJEIISAX
MEPIEHIUKYISIPOB M HAKIIOHHBIX K IUIOCKOCTH, MPSIMBIX,
MapajyIeIbHbBIX TUIOCKOCTEN, YTIIOB MEXKIY MPSAMOM 1
IJIOCKOCTBIO ¥ 00OCHOBAaHKE TIOCTPOEHUSI.

Pewrenue 3aga4 Ha BEIYMCIIEHHE T€OMETPUUECKUX BEJINYMH.
OrnurceiBaHKME PACCTOSTHUS OT TOYKHU JI0 IJIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXK]Y INIOCKOCTSAMM, MEXKY CKPEINBAOLIIUMUCS
OPSIMBIMHU, MEK]Ty TPOU3BOJIBHBIMU (DUTYPAMHU B IPOCTPAHCTBE.

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH
CTYIeHTOB (HA YPOBHeE Y4eOHbIX JIelCTBHI)

DopMyIMpOBaHUE U T0KA3bIBAHWE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpeM CYIIECTBOBAHUS, CBOIICTBA).
N3o00paxkenue Ha yepTexax U MOJEINAX PACCTOSHUSA U
000CHOBaHME CBOMX CyxAeHUN. OnpeeneHrne U BEIYUCICHNE
pacctosinuii B mpocTpancTse. [Ilpumenenue popmyn u Teopem
TUTAHUMETPHH [Tl pEIIeHUs 3a/1a4.

O3HakoOMJIEHHE C IOHATHEM MAPAJUIEIBHOTO POEKTUPOBAHUS U
ero cBoiictBamu. Qopmyrupogarue meopemsi 0 NIOWaou
OPMO2OHANILHOU NPOEKYULU MHO20Y20NbHUKA.

[TpumeHeHue Teopuu 111 000CHOBAHUS OCTPOCHUN U
BBIYHCIICHUI. APTyMEHTUPOBAHUE CBOUX CYKIEHHUI O B3aUMHOM
pAcI0JIOKEHUH TPOCTPAHCTBEHHBIX (pUryp

MHoOrorpaHHuKH

Onucanue u XapaKTCpUCTUKA pa3JIMIHBIX BUAOB
MHOTOI'PpaHHUKOB, ICPCUUCIICHUEC UX 3JICMCHTOB 1 CBOMCTB.
I/I306pa)KeHI/Ie MHOT'OT'PpaHHUKOB U BBITIOJIHCHUC ITOCTPOCHUSA Ha
I/I306pa)I(eHI/I$IX U MOJCIAX MHOTOTPaHHHUKOB.

Brlunciaenne TUHEHHBIX 2JIEMEHTOB U YI'JIOB B
MIPOCTPAaHCTBCHHLIX KOH(I)I/IpraI_II/I}IX, APTYMCHTHUPOBAHHUEC CBOUX
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CYXJCHUN. XapaKTepUCTUKA U N300pakKeHUE CEUECHNUS,
paseepmku MHO202PaAHHUKOG, BBIYMCICHUE IIJI0IANEH
IIOBEPXHOCTEH.

[TocTpoenue nmpocrelmmx ceueHui Kyoa, Npu3Mbl, MUPaAMUIbL.
[Tpumenenne (HakToB U CBEACHUH U3 TUIAHUMETPHH.
O3HakoMJIEHHE C BUJJaMU CUMMETPUIl B IPOCTPAHCTBE,
(dhopMyIpoBaHHUE ONPEICIICHUI U CBOMCTB. XapaKTePUCTHKA
CUMMETPUH TEJ BPALLEHHUS] © MHOTOTPDaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHUHM NIPU PEILICHHUHM 3a/1a4.
Hcnonp3oBanne MpruOOPETESHHBIX 3HAHUN ISl HCCIEIOBAHUS U
MOJEJIMPOBAHNUS HECTIOKHBIX 3aa4.

N300pakeHne 0CHOBHBIX MHOTOI'PAHHUKOB U BBITIOJIHEHHE
PUCYHKOB I10 YCIOBHSM 3a7a4

Tesa u moBepxHOCTH
BpallleHHsA

O3HakoMJIeHHE ¢ BUJIaMU TeJl BpalleHus, JopMyIHpOBaHUE UX
ONPENEIICHUN U CBOMCTB.

DopMyIHpOBaHUE TEOPEM O CEUEHUU I11apa MIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuka u u300pakeHHe TeJ BpalleHUs, UX Pa3BEPTKH,
CEUEHUS.

Pemenue 3a1ay Ha MOCTPOEHNE CEYCHUI, BBIUUCIICHUE JUIHUH,
paccTosiHUM, YrioB, mmonaaei. [Iposenenne noka3zarenbHbIX
PacCyXJIEHUI MPH PEIICHUH 3a7a4.

[IpuMeHeHne CBOMCTB CUMMETPHH NMPY PEIICHNH 3a/1a4 Ha Tena
BpallleHHs], KOMOWHAIIUIO TeJl.

N3006pakxeHne OCHOBHBIX KPYIJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA
10 YCJIOBHIO 3a/1a4

HN3mepenus B
reoMeTpuu

O3HaKOMIICHHE C TIOHATHSIMH TUIOMIAANA U 00beMa, aKCHOMaMU |
CBOWCTBAMHM.

Pemenne 3a1a4 Ha BEIYMCIICHHUE TUIOMIAIEH TIIIOCKUX (PUTYD €
IPUMEHEHHEM COOTBETCTBYIOMIMX (POPMYII U (HaKTOB U3
iaHuMeTpun. V3ydeHne TeopeM o BEIYMCIICHUH 00BEMOB
IPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 HA TIPUMECHEHHE
dhopmyn BerarciieHust 00bemMoB. M3yuenue Gpopmyir st
BBIYMCIICHUS IJIOMIAJICH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEI
BpAIICHHSL.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHUS TUIOIIAIU IOBEPXHOCTH
cdepsl. Penienue 3a1a4 Ha BRIYHUCIICHUE TUIONIAJICH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPbI

O3HaKoOMJICHHE C IOHITHEM BCKTOpaA. I/I3yquI/Ie ,Z[eKapTOBOﬁ
CUCTCMbI KOOPAHWHAT B ITPOCTPAHCTBEC, ITIOCTPOCHUC 110 3a/laHHBIM
KOOpAuHaTaM TOUYCK U HﬂOCKOCTCﬁ, HaXO0XIACHUEC KOOPpANHAT
TOYCK.

Coaepixkanue 00yueHust

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIHHOCTH CTY/ICHTOB (Ha
ypOBHE y4eOHBIX ACHCTBUIA)

HaxosxneHue ypaBHEHUH OKPYKHOCTH, CEpBI, MIIOCKOCTH.
Brruncnenue paccTosiHUNA MeX1y TOUKaMHU.

N3ydeHne cBONCTB BEKTOPHBIX BEJIWYNH, IIPABUJ Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOKACHUS
KOOpJMHAT BEKTOPA B POCTPAHCTBE, PaBUII IEHCTBUI €
BEKTOPaMH, 33 JaHHBIMU KOOPAMHATAMH.

[IpumeHenne Teopuu Npyu peLICHUH 3a/1a4 Ha JEHCTBUS C

BCKTOpaMMU. I/I3yquI/Ie CKaJIIPHOTO ITPOU3BCACHU BEKTOPOB,
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BEKTOPHOI'O YpPaBHEHUs NPSIMOM U IUIOCKOCTU. [Ipumenenue
TEOPHH IPH PELICHUM 3a7a4 HA IEHCTBUS C BEKTOPAMH,
KOOPAMHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB [UIsl BBIYMCIICHUS
BEJIMYMH YIJIOB U paccTOssHUI. O3HAKOMJIEHUE C
JOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPUU O B3aUMHOM
PACIIOJIOKEHUH IIPSIMBIX U IJIOCKOCTEN C HCIIOIb30BAHUEM
BEKTOPOB

6.YqEBHO-METOI[I/I‘—IECKVOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE PABOYEU ITPOI'PAMMBI YUEBHOU JUCLHUIIJIMHBI OY [1.04.
«MATEMATUKA)»

B TI'BIIOY «BeTnyXCKHU JIECOAarpOTEXHUUYECKHUH TEXHUKYM»
peanusyromeM  oOpa3oBaTelIbHYIO IIPpOrpaMMy  CpPEJIHEro  OOILIeTro
oOpaszoBaHuss B mnpenaenax ocsoeHus OIl CIIO nHa 06a3e OCHOBHOIO
oluiero oOpazoBaHus, UMeeTCd y4ueOHbIi KaOMHET, B KOTOPOM HMEETCS
BO3MOKHOCTh OOecredyuTh CBOOOAHBIN gocTynl B HMHTepHEeT BO Bpems
Yy4€OHOTO 3aHSITHUS U MEePUOJ] BHEYUEOHON JIESITEIbHOCTH OOYYarOIIMXCS.

I[Tomemienue kabuHeTa yaoBJIeTBOpsieT TpedoBaHusMm CaHUTapHO-
ANUAEMUOJIOTHYSCKUX TipaBuia U HOopMaTuBOB (CanlluH 2.4.2 Ne 178-02)
u OCHAIIICHO THUIIOBBIM o0opyZioBaHueE, B TOM qucie
CIIEIIUAJIM3UPOBAHHON yueOHON MeOelblo U CpeJICTBAaMU OOyUYEeHHUs,

JIOCTATOYHBIMHM [JIs1 BBIMIOJIHEHUs] TPEOOBAaHUM K YPOBHIO ITOJATOTOBKU
oOy4Jaroruxcs.

B xaOunere nMmeeTcst BO3MOKHOCTh 00€CTIEUUTh CBOOOHBIN JOCTYI K 3JEKTPOHHBIM
y4eOHBIM MaTepuajaM M0 MaTeMaTHKe, UMEIOIIUecs B CBOOOJHOM JIOCTYIIE B CHCTEME
NHuTepHeT (371€KTPOHHBIE KHUTH, TPAKTUKYMBI, TECThI, MaTepuaiibl EI'D u 1p.) Bo Bpems
y4eOHOTr0 3aHATHS U B IIEPUOJ BHEAYTUTOPHOMN JACATEIBHOCTH 00YUAIOIINXCS .

CoctaB  yyebHO-MemoOuueckoeo W MamepuaibHo-mexHuieckoeo o0ecTeueHus
pOrpaMmbl y4eOHON AUCIUIUIUHBI «MaTteMaTuKa BXOIT:

e MHOrOQyHKIIMOHAIBHBIA  KOMIUIEKC  MpemnojaaBaTens  (MyJIbTUMEIUWHOE
o0opyaoBaHUE, TOCPECTBOM KOTOPOTO YYACTHUKU 00Pa30BaTEIHLHOTO MPOIECcCa MOTYT
MPOCMATPUBATh BU3YaJIbHYI0 MH(MOPMAIMIO M0 MaTeMaTHKE, CO3/1aBaTh MPE3CHTAIIHH,
BHJIEOMATEPUAIIbI, UHBIE TOKYMEHTHI);

® HaNIIAHBIC TIOCOOMS (KOMIUIEKTHI y4eOHBIX TaOJIHWII, IJIaKaTOB; MUIAKTHYCCKUM
MaTepuai; MOJIeJId MHOTOTPAHHUKOB U TEJI BpaIllCHUS U Ap.);

¢ uH()OPMANMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;
® DKpPAHHO-3BYKOBBIE ITOCOOWS;

® KOMIUIGKT TEXHMYECKOM AJOKYMCHTAllMM, B TOM 4YHCJIC IIaCIIOpTa Ha CpCACTBaA
O6y‘-IeHI/IH, HHCTPYKIHH I10 UX MCITIOJIb30BAHHNIO U TCXHHUKC 6630HaCHOCTI/I;

e OuOnuoreunbii Qonxa (ydyeOHHKH, ydyeOHO-meTonuueckue KoMIUeKThl (YMK),
CIIPaBOYHUKH, HAYYHO-TIOMYJISIpHAS JIMTEpaTypa, KOTOpble OOECHEYMBAIOT OCBOCHUE
y4eOHOM JucuMIUIUHBl «MaTeMarnka», pEeKOMEHJOBAaHHbIE WM JIOMYIICHHBIE JIJIs
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UCIIOJIB30BaHUSI B MPO(EeCCHOHATBHBIX  00pa30BaTENbHBIX  OPTaHU3AIUSX,
peanu3yromux o0pa3oBaTebHYI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHUsS B
npeaenax ocsoenust OI1 CI1IO Ha 6a3e 0CHOBHOTO 00111€eT0 00pa30oBaHus).

[IEPEYEHb PEKOMEH/IYEMbBIX YUEBHbBIX M3JJAHUI, THTEPHET-
PECYPCOB

Jisa cmyoenmoe:

OcHOBHBbIE HCTOYHUKH:

1. bammakoB M.M. Marematuka. YueOnuk aiasg HITIO u CIIO. I'PU® OUPO — M.:
2020

2. bammakos M.U. MaTtemartuka. 3agadnuk: yue6. mocodue. — M.: 2020

3. Artanacsu JI.C., byry3os B.®., Kagomues C.b. u ap. ['eomerpus

(6azoBbiit ypoBenb). 10-11. — M.: 2014

JlomoTHUTEIbHbI€ HCTOYHUKH

1. Amumos IIILA. u ap. Anrebpa u Havana anaimza. 10 (11) k1. — M.: 2014

2. bammako M.I. Matemartuka. COOpHUK 3a7a4 PO HIHLHON HATIPaBIECHHOCTH
yue0. mocooue. — M.: 2014

3. baimmako M.W. CoopHuk 3a1a4: yue6. mocobue (0a30BbIi ypoBeHb). 11 KiI. —

M.: 2014

4 boromonoB  H.B. Maremaruka: y4e6. gma  ccyzoB /H.B.Boromonos,
I1.1.Camoiinenko.-5-¢ u3f., crepeotu. - M.: [Ipoda, 2014-395, [5] c.: un.

5. Anre6pa m Havama aHaimuza. 10-11 xim.: B nByx wactax. Y. 1: VYuel.mis
obmeo6pazoBar. yupexaeauii / Mopakosud A.I'. — 5-e u3a. — M.: Maemo3uHna, 2014. —
375 c.: un.

7/.Anrebpa m Hauvanma a”aimsa. 10-11 xn.: B aByx wactax. Y. 2: 3amauynuk nis
obmeobpa3zoBar. yupexaenuit / A. I'. Mopakosuy, JI. O. [lennmena, T. A. Kopemikoga,
T. H. Mumyctuna, E. E. Tynsuunckas; [lox pea. A. I'. Mopakosuda. — 5-€¢ uza. — M.:
Muemo3suna, 2014, — 315 c.: un.

CnpaBounasn:

1. Kpamop B.C. IToBTOpsieM u cucTeMaTU3HPyeM IIKOJIBHBIN Kypc anreOphl U

Hauvasa ananu3a. [Ipocsemenne, 2014r.
2. pmkun A.I'. CnpaBounuk mo matematuke. «Hayka»; Mocksa — 2015r.

na npenodasameeii

1. O6 ob6pazosanuu B Poccuiickoit ®enepannu. denepanbHbliii 3akoH Poccuiickoit
®epnepanuu ot 29 aexadps 2012 r. Ne 273-D3

2. denepanbHBI TOCYNAPCTBEHHBI  O0Opa30BaTEIbHBIA  CTAHAAPT CPEITHETO
(monmuoro) obuiero obOpaszoBanusi. YTB. Ilpukazom MunoOpuayku Poccum ot 17 mas
2012 1. No 413
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3. IIpukaz Munobpuayku Poccuu ot 29 nexabps 2014 r. Ne 1645 «O BHeceHuu
M3MEHEHUH B npuka3 MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eaepanuu ot
17 mas 2012 1. No 413 «O6 yrBepxkiaeHun ¢enepaabHOrO TOCYJapCTBEHHOTO
00pa3oBaTeILHOTO CTaHapTa CpeAHEro (MOJIHOT0) 00IIero 00pa3oBaHUs».

4. PexoMeHIalMM 1O OpPraHW3allUd TOJYYEHHUs CPEJAHEro oO0Iero o0pa3oBaHHs B
npefenax OCBOCHHUS 00pa3oBaTeNbHBIX MPOTpaMM CpPEIHETO Tpo¢eCCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIo oOIIero oOpa3oBaHUs C Y4YeTOM TpeOOBaHMIMA
(denepanbHBIX TOCYJApCTBEHHBIX 00pa3oBaTeNbHBIX CTAHAAPTOB H  IOJy4aeMOM
npodeccuy Win CIEeUaIbHOCTH CPEIHET0 MpodeCcCUOHaIBLHOTO 00pa3oBaHus (TMChMO

JlemapTaMeHTa TOCYIApPCTBCHHOW TMOJIUTHKH B Cepe MOArOTOBKH PabOYHMX KaJpOB U
JITTIO Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

HNHTEepHET-pECcYPChI:

http://fcior.edu.ru - uHbOpPMalMOHHBIC, TPEHUPOBOYHBIE ©  KOHTPOJBHBIC
MaTepHalIbl.
www.school-collection.edu.ru — eaunas kosutekiust [{udpoBbix 00pazoBaTEILHBIX

pecypcoB

DeodepanibHble 00pa308aneibHble NOPMATLbL:

1. www.fipi.ru
2. www.ege.edu.ru

Memoouueckue pazpadomxu:

. www.math.ru
. http://www.math_on_line.com

1
2
3. http://www.mathtest.ru
4. www.etudes.ru
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