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1. HIOACHHUTEJIBHAA 3AIIMCKA

OobmeoOpa3oBaTenbHas ydeOHas JUCHMIUIMHA «MaTemaTtuka»  M3ydaeTcss B
OI'BIIOY «BTXT KoctpoMmckoil obnacTu» (fanee TEXHHKYM), pealii3yrolieM
o0Opa3oBaTeNbHyI0 MPOTpaMMy CpelHero obmiero oOpa3oBaHHS B Ipeneax
OCBOCHHMSI OCHOBHOW NpodeccroHanbHOil 00pa3zoBarenbHOM nporpammel CIIO
(OIIOIT CIIO) nHa ©6a3e OCHOBHOro oOIIero oOpa3oBaHMs MPU MOATOTOBKE
CTICIIMAIMCTOB CPEIHErO 3BCHA.

ConeprxkaHue IpOrpaMMbl y4eOHOW TUCITUTUIHMHBI «MaTteMaTrnkay HaIlpaBiIeHO Ha
JOCTHKEHUE CIICTIYIOIIUX LeJIei:

s00ccIIeYeCHHE C(i)OpMI/IpOBaHHOCTI/I HpC,ZICTaBJ'IeHI/Iﬁ 0 COIOHAJIbHBIX,
KYJIBTYPHBIX U UCTOPHUCCKHUX (baKTOan CTaHOBJICHHS MAaTCMATHUKH,

so0ecrieueHre C(HOPMUPOBAHHOCTU JIOTMUECKOTO, aJITOPUTMHUECKOTO U
MaTeMaTH4eCKOTO MBITIUICHHUS,

s00ccIIeYCHHE C(bOpMHpOBaHHOCTH YMGHI/Iﬁ IIPUMCHATL IIOJYYCHHBIC
3HaHUA IIPpU pCHICHUHN PA3JIMYHBIX 3a/1a4,

so0OecrieueHre CHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHKE Kak
4acTH  OOIICYENIOBEYECKON  KYJIbTYphbl, YHHBEPCAIbHOM  SI3BIKE  HAYKH,
MO3BOJISIOIIEM OMTUCHIBATh M U3y4aTh PeabHbIC MPOIIECCHI U SBJICHUS.

B nporpamMmy BKJIIOYEHO COJIEp:KaHKUE, HAMpaBlIEHHOE HA (opMupoBaHUe
y CTYJCHTOB KOMIIETCHITUI, HEOOXOIMMBIX JIJIsi KauecTBeHHOTO ocBoeHUs OITOIT
CIIO na 6a3e OCHOBHOrO OOIIEro 0Opa3oBaHHS — MPOrPAMMBI MOATOTOBKU
cnenuaiiucToB cpeaHero 3seHa (IITICC3).

1.1 OBIIASA XAPAKTEPUCTUKA YYEBHOU JUCHUITJIMHBI
«MATEMATHUKA»

MareMatuka sBisieTcsl PyHIaMEHTAIbHON 00111e00pa30BaTEIbHOM JUCITUTUTHHON
CO CIIOKUBIIUMCSI YCTOWYHMBBIM COJCpXKAaHUEM U OOIIMMH TpeOOBaHHUSIMH K
MOJIFOTOBKE oOOydarommxcsi. B TexHukyme, peanusyromeM o00pa3oBaTeiIbHYIO
nmporpaMmy cpeaHero oomiero odpazoanus B npeaenax ocsoenus OIIOIT CITO
Ha 0a3ze OCHOBHOro o01iero oOpa3oBaHMs, U3YyYEHHUE MAaTEMaTHKH UMEET CBOU
OCOOCHHOCTH B 3aBHUCHUMOCTH OT Hpo¢uisi NpodecCHOHANIbHOTO O0pa30BaHMUIL.

IIpu  ocBoeHHUM cnenuaneHocteit  CIIO  TexHMYEeCcKoro npodus
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npo¢ecCuoHaIbHOr0 00pa3oBaHUsl MaTeMaTUKa H3ydaercsi Oosiee yriyOJIEHHO,
Kak mnpoduiabHas ~ y4yeOHas  JAMCUMIUIMHA,  YYUTHIBAIOIIAs  CHEHUPHUKY
OCBaMBAE€MbIX CIELMAIBHOCTEH. DTO BBIPAXKAETCS B COJEP)KAHUU OOYYEHHS,
KOJIMYECTBE YACOB, BBLACIISIEMBIX Ha HM3yYEHHUE OTAEIBHBIX TEM IPOrpaMMBlI,
riyOMHE UX OCBOEHUS CTYJAEHTaMH, 00bEME U XapaKTepe MPAaKTUUECKUX 3aHATUH,
BUJaX BHEAYIUTOPHOM CaMOCTOSITENbHON paboThl cTyneHToB. OO0mme 1enu
U3Y4YCHUS MAaTEMATUKH TPAAULIMOHHO PEAIN3YIOTCS B YETHIPEX HAIIPABICHUAX:

1) obmiee mpeacTaBiIeHUE 00 HACSIX U METO/IaX MATEMATHKH,
2) UHTEJUIEKTYyaJIbHOE PA3BUTHUE;
3) oBiageHne HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSAMU U YMEHUSIMU;

4) BocmMTaTEIIbHOE BO3/ICHCTBHE.

[Tpodunuzanus 1enel MareMaTH4eCcKOro oOpa3oBaHUsl OTpa)kaeTcs Ha BBIOOpE
MPUOPUTETOB B OpraHU3aluyd y4eOHOH JeATeNbHOCTH oOydarommxcsa. s
TEXHUYECKOTo  Mpoduis mnpodeccHoHaNbHOIO 0Opa3oBaHMUsI BBIOOP LEei
CMENIAeTCsl B MParMaTuuyeCKOM HalpaBJICHUH, IPEyCMaTPUBAIOLLEM YCUJIEHUE U
pacuIMpeHue IIPUKJIATHOTO Xapakrepa U3Y4YCHUS MaTE€MaTHKH,
IIPEUMYLIECTBEHHOM OpPUEHTAIlMM Ha AaNTOPUTMHUYECKUN CTHJIb MMO3HABATEIbHOU
NEeSATENBHOCTH.

N3yuenne wmartemMaTMku Kak MpoduiIbHOM 0011e00pa3oBaTebHON  yueOHOM
TUCITUIUIMHBI,  YYUTHIBAIOMICH  crenu(@HuKy  OCBAaMBaGMBIX  CTYyJICHTaMHU
cnenuanpHocTu CII1O, obecrieunBaeTcs:

'BBI60pOM PAa3JINYHBIX ITOAXO0A0B K BBEACHHWIO OCHOBHBIX HOHHTHﬁ;

*¢hopMHUpOBaHUEM CHCTEMbI YU€OHBIX 3a7aHuil, oOecreunBaomux 3¢ PpexTuBHOE
OCYIIECTBJICHUE BHIOPAHHBIX 11€TIEBBIX YCTAaHOBOK;

*00OTallEeHNEM CIEKTpa CTUIIEH y4eOHOM NESITeNIbHOCTH 3a CUET COIJIACOBAHMS C
BEIYIIUMHU JICSITEIHHOCTHBIMHU XapaKTEPUCTUKAMU BHIOPAHHON CIEIUAIBHOCTH.

[TpodunpHas cocTaBisAOmAas OTpaKaeTcs B TPeOOBaHHSIX K IMOATOTOBKE
0OyJaronMxcs B 4acCTH:

*o01Ieil CUCTEMBbl 3HAHUW: COJEp)KATEIbHbIE MPUMEPHl HUCIOJIb30BAHUS
MaTeMaTUYECKUX UIEH U METOJIOB B MPOPECCUOHAIBHOMN AESITENbHOCTH;

*YMEHMI: pas3iuyie B YpOBHE TPeOOBaHMI K CIOKHOCTH TNPUMEHSIEMBIX
AJTOPUTMOB;

*IIPAKTHYICCKOTO HCIIOJIB30BaHUA HpI/IO6p€TeHHLIX 3HAHMUU 141 YMGHHﬁ:
HHINBUAYAJIbHOT'O yqe6H0r0 OIlbITa B IMOCTPOCHUHU MATCMATUYCCKUX MOI[GJ'ICI\/II,
BBIIIOJIHCHHUH UCCIICAOBATCIILCKUX ITPOCKTOB.



Takum oOpazoM, peanuzaius COAEpKaHUs YU4EOHOU AUCIUIUIMHBI OPUEHTUPYET
Ha TPUOPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTEPUCTUK Y4eOHOH paboThI,
3aBUCALIMX OT Mpoduiis npodhecCuOHATBLHOrO 00pa30BaHuUs, MOJTYYEHUS! ONbITA
MCIIOJIb30BAaHUsI MATEMAaTUKU B COJIEPIKATEIBHBIX U MPO(ECCHOHATBHO 3HAYMMBIX
CUTyallUsIX TIO0 CpaBHEHUIO C (HOPMaAIbHO-YPOBHEBBIMU PE3YyJIbTaTUBHBIMU
xapaktepuctukamu odydenus. Conepkanvue yueOHOM AUCIMILTUHBI pa3paboTaHO
B COOTBETCTBHM C OCHOBHBIMH COJAEPKAaTEIbHbIMH JIMHUSMU OOy4YeHUs
MaTeMaTHUKe:

saJireOpanyeckasl JIMHUSA, BKIIOYAIOIIAsl CUCTEMATH3ALMI0 CBEJIECHUN O YHUCIAX;
U3y4YeHUE HOBBIX M 00OOIIEHHE paHee W3YUYEHHBIX omneparuii (Bo3BeleHHE B
CTETEeHb, M3BICUYCHUE KOPHS, JIOTapU(PMHUPOBAHUE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC U 0OpaTHBIE K HUM); U3yY€HHE HOBBIX BUOB YHCIOBBIX BHIPAXKEHUN U
(GhopMyIT; COBEPILIEHCTBOBAHKE MPAKTHUECKUX HABBIKOB M BBIYUCIUTEIBHON

KyJbTYpbl, PacUIMPEHHE W COBEPILICHCTBOBAHHE aJIreOpanyeckoro amnmnapara,
c(OPMUPOBAHHOTO B OCHOBHOW IIKOJIE, U €ro IPUMEHEHHE K pPELICHUIO
MaTEeMaTUYECKUX U MPUKJIAJIHbIX 33]1a4;

*TEOPETUKO-(QYHKLIMOHATIbHAS  JIMHUS, BKIIOYAIOIIAs CHCTEMATH3alUI0 U
paciiMpeHue cBeIeHUuH O (PyHKUHMAX, COBEPILIEHCTBOBAHUE IpapUUECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMU HJESIMM M METOJAAMH MAaTEMaTHYECKOrO0 aHajiu3a B
o0ObeMe, TO3BOJISIOIIEM MCCIEA0BaTh JJEMEHTapHble (QYHKIUMM U peliaTh
MPOCTENIINE TeOMETpUUECKUe, (PU3NUECKUE U IPYTHUE MPUKIIAHBIE 3a4a4H;

*JIMHUSI YPABHEHUM M HEPABEHCTB, OCHOBaHHAsl HA MOCTPOCHUU U UCCIICIOBAHUU
MaTeMaTUYECKUX MOJENel, mepeceKaromascs ¢ aareOpandeckoil U TeOpeTHKO-
(YHKIMOHATBLHOW JIMHUAMHM M BKJIIOYAIOINIAs Pa3BUTHE M COBEPIICHCTBOBAHHWE
TEXHUKU aireOpanyeckux MpeoOpa3oBaHUl  [Jii  pEelIeHUs  ypaBHEHUH,
HEPaBEHCTB M CHUCTEM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOWTH M HCCIIENOBATH
MPOCTEHNIINE MaTeMaTHYECKUEe MOJICNIM MPU PEIICHUU MPUKIAJHBIX 3a/1ad, 3a/1a4
13 CMEXHBIX U CTICIUATbHbBIX TUCIUIUINH;

*reOMETpUYECKasl JIMHUS, BKIIOYAION[As  HAlIAIHBIE NPEICTAaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax M U3y4YeHHE HUX CBOMCTB, (OpPMHUpPOBAHUE U
pa3BUTHE IPOCTPAaHCTBEHHOTO BOOOpaKEHUS, pas3BuTHE Croco0oB
F€OMETPUYECKUX HW3MEPEHUN, KOOPAMHATHOTO W BEKTOPHOTO METOAOB IS
pelIeHNs] MaTEMaTUYECKUX U MPUKIAIHBIX 3a/1a4;

*CTOXACTUYCCKasl JIMHHSI, OCHOBAaHHAs HAa Pa3BUTHH KOMOWHATOPHBIX YMEHWH,
peICTaBICHUN 0 BEPOSTHOCTHO-CTATHCTUICCKUX 3aKOHOMEPHOCTSIX
OKPY>KaIoIIero MUpa.

N3yuenne o6meoOpa3oBaTenbHOM y4eOHOW AUCIUIUTMHBI —«MareMaTukay
3aBepIIaeTCsa IMOJBEJACHWEM WTOroB B  (GopMe »JK3aMeHa B  paMKax



MPOMEKYTOUHOM aTTECTAIlMU CTYAEHTOB B mporecce ocBoeHusi ocHoBHOW OIIOIT
CIIO ¢ nonyyeHueM cpeHero oomiero oopa3oBaHuu.

1.2 MECTO YYEBHOH JUCHUIIJIVHBI B YYEFHOM IIJIAHE

VYueOHast qucuuiuinHa «MaTeMaTukay SBISCTCS yU4SOHBIM MPEIMETOM
o0s3aTeNnbHON NpeaAMeTHOM 00sacTu «MatemaTuka u uapopmatkay OI'OC
cpenHero obmiero oopazoBanus. B TexHukyme, peanusyronem
00pa3oBaTeNbHYIO MIPOrpaMMy CpeHero o0Iero 00pa3oBaHus B penenax
ocoenust OIIOIT CIIO na 6a3e 0oCHOBHOTO 0011IeT0 00pa3oBaHus, yueOHas

muciuIuinHa «MareMaTrkay U3y4aeTcsl B 001eo0pa3oBaTeIbHOM ITUKIIE



yuebHoro minana OITOIT CIIO na 6a3e ocHoBHOTO 00111er0 00pa3zoBanus. B
yueOHbIX maHax [MIICC3 mucnmminHa « MaTemMaTHKay BXOJIUT B COCTaB OOIITIX
00111600pa30BaTeIbHBIX YUCOHBIX JUCIUTIINH, POPMUPYEMBIX U3 0053aTEIHHBIX
npeaMetHbix oodnacteid ®I'OC cpennero odiiero 0opa3zoBanusl, s
cneruanbHocTh 23.02.01. «Opranusanus nepeBo3oK U yIupaBJieHHE Ha

TPaHCIIOPTEC».

1.3 PE3YJBTATHI OCBOEHUS YYEBHOMN JUCIHUIIJINHBI

OcBoeHue conepkaHusi y4yeOHOM aucUUIUIMHBI «MaTtemaTukay» oOecredynBaeT
JOCTUKEHHUE CTYJIEHTAMU CIICAYIOLUX PE3yJIbTaTOB:

¢ JMYHOCTHBIX:

— c(hOpPMHUPOBAHHOCTH MPECTABICHUN O MATEMATHKE KaK YHHBEPCATHHOM SI3bIKE
HayKH, CPEJICTBE MOJCIMPOBAHUS SIBICHHM M MPOLIECCOB, HAESIX M METOJAAX
MaTeMaTUKH;



— MOHMMAaHHUE 3HAYMMOCTH MATEMaTHKHU JJIsi HAyYHO-TEXHUYECKOIo IMporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIIEHUS K MaTeMaTHUKE KaK K 4acTH OOIIEeYeITOBEUECKON
KyJbTYpPhl Y€pe3 3HAKOMCTBO C HUCTOPHEH pa3BUTUSI MAaTEMAaTUKH, SBOJIOLUEH
MaTEMaTUYECKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKECHHSI,
AITOPUTMUYECKONW  KyJIbTyphl, ~KPUTHYHOCTH  MBIIUICHWS Ha  YPOBHE,
HeoOXoauMoM it Oyaymiedl  npodeccuoHanbHOM — NESITENbHOCTH, IS
MPOJOJIKEHUS 00pa30BaHUs U CaMOOOPA30BaAHMS;

— OBJIAJICHUE MAaTEMaTHYCCKUMHU 3HAHUSAMH W YMCHHSIMH, HEOOXOIUMBIMHU B
MOBCEHEBHON JKM3HU, JUISI OCBOCHHSI CMEXKHBIX ECTECTBEHHO - HAyYHBIX
TUCHMIUIMH ¥ JUCHUIUIMH TpOo(ecCHOHANBHOTO IMKIA, JUIS  TOJYYCHHUS
oOpa3zoBaHusi B 00JacTsAX, HE TPeOYIOUIUX YIUIYOJICHHOW MaTeMaTH4eCKOU
MOJATOTOBKU;

— FOTOBHOCTb M CHIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE caMOOOpa30BaHUIO,
Ha TPOTSHKEHUUM BCEW KU3HM, CO3HATENLHOE OTHOIICHHE K HENpPEepPhIBHOMY
00pa30BaHUI0 KaK YCIOBUIO YCIEHIHON Mpo(eCCHOHAIBHOM M OOIIECTBEHHOM
NEeSTETHHOCTH;

— I'OTOBHOCTB ¥ CIIOCOOHOCTH K CaMOCTOSITEIIEHOM TBOp‘-IGCKOﬁ 1 OTBETCTBEHHOU
ACATCIBHOCTH,

— TOTOBHOCTb K KOJJICKTUBHOHM pabOTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTeIbHOM, OOIIECTBEHHO  IIOJIE3HOM,  Y4eOHO-HCCIEI0BATEIBLCKOM,
MIPOCKTHOM M JPYTUX BHAX ACATCIBHOCTH;

— OTHOIIICHUE K MPO(PECCHOHAIBHOMN JICATEIPHOCTH KaK BO3MOXXHOCTH Y4acTHs B
pCIICHWN JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHAIBLHBIX
npo0Jem;

* MCTAIIPpCAMCTHBIX

— YMCHHC CaMOCTOATCIIbHO OIIPCACIIATh HCIN ACATCIbHOCTH U COCTABJIATE IJIaHbI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJIHUPOBATH n
KOPPCKTHPOBATE ACATCIIbHOCTD, HCIIOJIbB30BaThb BCC BO3MOXHBLIC PECYpPChbl OJIA
JOCTHIKCHHA ITIOCTABJICHHBIX ueneﬁ n plajlu3allii IUIAaHOB ACATCIIBHOCTHU,
BBI6I/IpaTb YCIICIIHBIC CTPATCTUHU B PA3JIMYHBIX CUTYAIIHAX,

— yMEHHE TIPOJYKTHBHO OOMAThCS W B3aUMOJCHCTBOBaTH B IIpoIiecce
COBMECTHOM  JIESITENIbHOCTH, YYUTHIBATh TO3WUIUUA JPYTUX  YYaCTHUKOB
nesTenbHOCTH, 3 (PEKTUBHO pa3peniaTh KOHMDIUKTHI;

— BJAJCHHUE HaBbIKAMU [I03HABATEJIBHOW, Y4EOHO-UCCIEIOBATENbCKON U
MPOEKTHOM JEesATENbHOCTH, HAaBBIKAMH pPAa3pelIeHUs] MpoOieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIICHHUs NPAaKTUYECKUX
3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B IO3HAHNUS;



— TOTOBHOCTh HM CIIOCOOHOCTH K CaMOCTOSTCIBLHOMN I/IH(i)OpMaHI/IOHHO-
MO3HABATEILHOU ACATCIIbHOCTHU, BKJ/IIO4Yasd  YMCHUC  OpPHUCHTHUPOBATLCA B
Pa3INYHbIX HNCTOYHHNKAX I/IH(i)OpMaHI/II/I, KPUTHUYCCKHU OIICHHMBATDH 141
HHTCPIIPCTHPOBATDH I/IH(bOpMaHI/IIO, IMOJIY4YaCMYIO U3 PA3JIMIHBIX UCTOYHUKOB,

— BJIAACHHUC S3BIKOBBIMU CPCACTBAMH: YMCHUC SACHO, JIOTUYHO M TOYHO H3JIaraTb
CBOIO TOYKY 3PCHUA, HCIIOJIb30BaATh AACKBATHBIC SI3bIKOBLIC CPCACTBA,

— BJIaACHHC  HaBbIKaMH MO3HABATEILHOU pe(i)J'IGKCI/II/I KaK  OCO3HaHMHA
COBCPpHIACMBIX I[GﬁCTBHﬁ N MBICIIMTCIIBHBIX IIPOHCCCOB, HMX PC3YyJbTAaTOB U
OCHOBaHHﬁ, I'paHuI] CBOCTO 3HAHWA U HC3HAHHWA, HOBBIX IIO3HABATCIILHBIX 3a/1a4 U
CPCACTB AJIA UX JOCTHUIKCHUA,

— LEJEYCTPEMIIEHHOCTh B IOMCKAX U MPHUHITUHU PELIEHUI, COOOPa3UTEIbHOCTD U
UHTYULUS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX MPEACTABIECHUHN; CIIOCOOHOCTD
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IpCAMCTHBIX:

— c(opMHpPOBAaHHOCTh NPEJCTABICHUA O MaTeMAaTUKE Kak 4YacTH MHPOBOU
KyJIbTYpbl M MECT€ MAaTE€MaTUKH B COBPEMEHHOW UIMBUIIM3ALMH, CIOCO0aX
ONMCAHUS SIBJIEHUH PEAJTbHOIO0 MUPA HA MATEMATHUYECKOM SI3BIKE;

— c(OpMHUPOBAHHOCTh NPEACTABICHUM O MAaTEeMaTHYCCKUX IIOHATHAX KakK
BOXHEUIIINX MATEMaTUYECKHUX MOJIEIISIX, MO3BOJSAIOIINX OIMUCHIBATH U M3Yy4aTh
pa3HbIE TPOLIECCHl W SIBJIICHUS; MOHUMAHUE BO3MOYKHOCTH aKCHOMAaTHYECKOTO
MOCTPOCHUSI MATEMATUYECKUX TEOPHIA;

— BJIIAACHHUC MCTOAAMH JO0Ka3aTCJIbCTB MW aAJIITOPUTMOB PCHICHHA, YMCHHC HX
IIPUMCHATD, IIPOBOJANUTE AOKA3ATCIBHBIC PACCYKACHUA B XOAC PCHICHUA 3a/1a4;

— BJAQJACHHME CTAaHJAPTHBIMU [PUEMaMHU  PEUICHUS  PAUUMOHAIBHBIX U
WppPAalMOHAIBHBIX,  ITOKA3aTEIbHBIX,  CTEHEHHBIX,  TPUTOHOMETPUUYECKUX
YPaBHEHHU M HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
[porpaMM, B TOM YHUCJIE€ JJIsl MTOMCKA IyTH PELICHUS U WUTFOCTPALMU PEIICHUS
YPaBHEHUI U HEPABEHCTB;

— ¢(OpMHUPOBAHHOCTH MIPEACTABICHUN 00 OCHOBHBIX MOHITHUSX MAaTEMAaTHYECKOTO
aHAJIN3a W MX CBOMCTBAaX, BJIAJCHUE YMEHHEM XapaKTEPU30BaTh ITOBEACHUE
(yHKIIUH, MCMOJIb30BAaHWE TIOJYYEHHBIX 3HAHWUW JJIsI OMHUCAHUS W aHaIM3a
pEaTbHBIX 3aBUCUMOCTEM;

— BIIAJICHUE OCHOBHBIMM TOHSTHUSIMH O TIUIOCKUX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Urypax, HUX OCHOBHBIX CBOHCTBax; C(HOPMUPOBAHHOCTH
YMEHHs PAclO3HaBaTh I€OMETPUYECKHE (PUTypbl Ha YepTekax, MOJEIAX U B
pealbHOM MHpE; NPUMEHEHHE HM3YyYEHHBIX CBOMCTB I'€OMETPUYECKUX (GUTYD U
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(I)OpMy.TI A1 pCIICHUA TCOMETPHUYCCKHMX 3aJdad M 3aaa4 C IIPAKTHYCCKHUM
COACPIKAHNUECM,

— c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O MpoOIleccax M SBICHUSAX, HWMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAaJIbHOM MUDE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOW TEOPUU BEPOSATHOCTEH; YMEHUM HAXOIUTh U
OLICHHMBATh BEPOSITHOCTU HACTYIUIEHHMSI COOBITUM B NMPOCTEUIIMX MPAKTUYECKUX
CUTYalMsIX U OCHOBHBIC XapAKTEPUCTUKY CIIy4aHBIX BEJIUYMH;

— BJIAJICHUC HABBIKAMH HCIIOJIB30BAHUA I'OTOBBIX KOMIIBIOTCPHBIX IMPOTpaMM IIPpH
PCUICHUHN 3aaa4.

B pe3ynbrare 0cBOE€HHs y4€OHOU AUCHUIUIMHBI CTYAEHT JOJDKEH OBJIAJCTh
00IIMMH KOMIIETEHIIUSIMM, BKITFOUAIOIIUMHU B C€0sl CIIOCOOHOCTH:

OK 1. [ToHumaTh CyIIHOCTh U COIMATBHYIO 3HAUUMOCTb CBOEH OyayIiieit
npodeccuu, NposIBIIATh K HEW YCTOMYMUBBIA UHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JESTEILHOCTD, BHIOUPATh TUIIOBBIE
METO/Ibl U CIIOCOOBI BBITIOJIHEHUSI TPO(HECCHOHANTBHBIX 3a]1a4, OIIEHUBATh UX

3¢ PEKTUBHOCTH U KQa4E€CTBO.

OK 3. Ilpunumath peuieHus B CTaHJAPTHBIX U HECTAHIAPTHBIX CUTYAIMSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBsITh MOUCK U UCIIONIB30BaHKE HH(DOPMAIUU, HEOOXOTUMOM
U1t 3 (PEKTUBHOTO BBIMOJIHEHUS TPO(PECCHOHATBHBIX 3a/1aY,
MPO(ECCUOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonb3oBath HHGOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUHU B
poheCCUOHAIBHOM JIeSITEILHOCTH.

OK 6. PaboTtath B KOJJIEKTUBE U KOMaH 1€, 3P(HEKTUBHO 0OLIATHCS C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEIISAMH.

OK 7. bpath Ha ce0st OTBETCTBEHHOCTD 3a pa0OTy WICHOB KOMaH/IbI
(MOTYMHEHHBIX ), PE3YJIbTAT BHIMIOTHEHUS 33/ IaHUN.

OK 8. CaMocTOsITENNBHO OMPENEATh 33/1a4l MPOoheCCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUS, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO
MJIAHUPOBATH MOBHIIICHUE KBATU(DUKAIUY.

OK 9. OpueHTHpoBaThCS B YCIOBUAX YACTOM CMEHBI TEXHOJIOTUH B
poeCCUOHATILHOM IESITEIIbHOCTH.

2. COIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue

MateMaTtuka B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAIMOHHBIX TEXHOJOTHUAX
U TPAKTHYECKOM HeATEeNBbHOCTH. llenm u 3amauM u3ydyeHHsT MATEMaTUKU IIpU
OCBOEHUHU crnenuaibHOCTH 23.02.01. «OpraHu3anus NEPEBO30K U YIIPABICHUE Ha

TpaHCIIOPTE»

2.1 AVITEBPA
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Pa3BuTne noHaATHS 0 YHCIE

lenbie u panuoHanbHble uKciaa. JledicTButenbHbie uucaa. [IpubnauxeHHbIS
BBIUMCJIEHUS.

KommuekcHsle uncna.
Kopuu, crenenu u sorapupmsi

Kopun u crenenu. KopHu HaTypaiabHOI cTemeHM M3 4YMClia U MX CBOWCTBA.
Crenenu ¢ palluOHaJIBHBIMU TOKa3aTesisIMU, HX cBoiicTBa. CremnmeHu ¢
JNEUCTBUTENBHBIMU MOKa3aTensiMu. CBoMCTBAa CTENEHU C JACHUCTBUTEIBHBIM
MTOKAa3aTeJIEM.

Jlorapupm. Jlorapupm wumcia. OCHOBHOE JOTrapu(PMUYECKOE TOXKIECTBO.
JlecsiTuuHble U HaTypajibHble JIorapu@msl. [IpaBuna nelictBuil ¢ morapudpmamu.
ITepexo1 K HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajredpan4ecKux BbIPAKCHHUIA. [IpeoOpazoBanue
palMOHAIBHBIX,  HUPPALMOHAIBHBIX, CTENEHHBIX,  IMOKAa3aTEeIbHbIX U
Jorapu(pMUUECKUX BBIPAKECHHI.

IIpakTHYyeckue 3aHATHS

Apudmernyeckue ACHCTBUS HAJ YHUCIAMH, HaXOXJICHUE MPUOIMKEHHBIX
3HAUCHUH BEJIMYMH W  TOTPEIIHOCTeH  BbIYMCICHMA  (abCOMIOTHON U
OTHOCHUTEJBHOI), CPABHEHUE YUCIIOBBIX BBIPAYKEHHUI.

BrlunciieHne W CcpaBHEHME KOpHEW. BBINOJIHEHME pacyeToB € paavKallaMH.
Pemienne wppaunoHaNbHBIX ypaBHEHUMU. HaxoxkaeHue 3HAUYEHUN CTENEHEU C
pauMoHalbHBIMU  TIOKa3atensaMu. CpaBHeHue cTeneHed. [IpeoOpazoBanus
BBIPAXKCHUHN, COJEpKAIIUX CTENCHU. PelieHne MoKa3aTebHbIX YPaBHCHUU.
Pemienne nmnpuknaaHeix 3amad.  HaxoxzaeHue 3HaueHuit jorapudma 1o
IIPOM3BOJIBHOMY OCHOBaHHIO. [lepexox OT OZHOrO OCHOBaHUA K APYromy.
Boeruucnenue u cpaBaenue norapudmos. JlorapudpmMupoBanue U mOTCHIIMPOBAHNE
BbhIpakeHu. [IpuOnmKeHHbIe BBIYUCICHUS W PEIICHUs MNPUKIAIHBIX 3a7ad.
Peienue norapu(MuyecKkux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUUA
OcHOBHBIE MOHATHS

Pagnannas mepa yrna. BpamarensHoe nBuxenue. CMHYC, KOCUHYC, TAHTE€HC U
KOoTaHreHc uyucia. OCHOBHBIE TPUTOHOMETpUUYEcKue ToxaectBa  DopMyibl
npuBeaeHus. Popmyiibl cioxeHus. @opmyiibl yaBoeHUS POpMyJibl TOJIOBUHHOTO
yrina. [IpeoOpazoBaHusi MPOCTEUIINX  TPUTOHOMETPUUYECKHX  BBIPAKCHUH.
[IpeoOpazoBanne CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMH B TPOU3BEACHHE U
MPOU3BEACHUSI B CyMMy. BbIpakeHHe TpPUTOHOMETPUYECKUX (QYHKIMN Yepes
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TAHI€HC [IOJOBUHHOIO AapryMeHTa. TpUrOHOMETpUYECKHE YpPAaBHEHHUS W
HepaBeHCTBa lIpocreiimme TpuroHoMmerpuueckue ypasHeHus. [Ipocrenmme
TPUTOHOMETPUUECKHE HepaBeHCTBA. OOpaTHblE TPUTOHOMETPUUECKUE (DYHKIIUU.
ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC.

IIpakTH4eckue 3aHATHS

PannanHpiii MEeTON W3MEpEHHs YIIOB BPAIEHUS W CBSI3b C I'PAAYCHOUW MEPOW.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYJIbl CIOXKEHUS, YABOCHHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPHYECKMX (PYHKIMHA B MPOU3BEACHHUE,
npeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPUUECKMX (QYHKIHMA B CymMmy.
[Ipocreiilive TPUTOHOMETPUYECKUE YpaBHEHUS M HepaBeHCTBAa. OOpaTHbIE
TPUTOHOMETpHUECKHUEe (QPYHKIIUHU: apKCHUHYC, ApKKOCUHYC, apKTaHT€HC.

®YHKIUU, UX CBOUCTBA U TPA®UKU

@Oynknuu. O0nacTe omnpenereH!s U MHOXKECTBO 3HA4YeHM; rpaduk (PyHKIUH,
nocTpoeHue rpadukoB GyHKIUN, 3aIaHHBIX PA3IMYHBIMH CTIOCOOAMH.

CeoiictBa pyHKkuMU. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
MepUOIMYHOCTh. [IpoMexxkyTku Bo3pacTaHusi W yObIBaHUs, HaAWOOJbIIEE U
HAaWMCHBIIICE 3HAYEHUS, TOYKH OHKCTpeMyma. ['padudeckas WHTEpIpeTaIus.
[Tpumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEN B peajbHBIX MPOIECCaX U SIBJICHUSX.
Apubmernueckne  omeparuu  Hax  QyHknusmu.  CrnokHas  QyHKIUS
(xommo3utus). [loHsiTre 0 HEMPEPHIBHOCTH (DYHKITUU.

Oopatnble pynkmuu. OOacTh ompeAciaeHuss U 00JacTh 3HAYECHUH OOpaTHOMU
¢bynkuuu. ['padux oOpaTHOM QyHKIHY.

CrereHHble, TMOKa3aTeIbHBIC, JIOTAPU(PMUYECKUE W  TPUTOHOMETPUUCCKUC
¢bynkuun. O6patHble TpUroHoMeTpuueckue Gpynkiuu. OnpeneneHus: GyHKIINMN,
ux cBoictBa U rpaduku. IIpeodpasoBanus rpadukos. IlapannenbHblil epeHoc,
CUMMETPHSI OTHOCUTEIBHO OCEM KOOPIMHAT U CUMMETPHsI OTHOCUTEIILHO Havaa
KOOPJIMHAT, CAMMETPHSI OTHOCHUTEILHO MPSMON Y = X, pacTSHKEHUE W CKATHC
BJOJIb OCEN KOOPJIMHAT.

IIpakTuyeckune 3aHATHS

[Tpumepbl 3aBUCUMOCTENH MEXIY IEPEMEHHBIMM B pEajbHBIX MPOLECCaxX U3
cMexXHbIX quctuiuiiH. Onpenenenue Gyukiuid. [loctpoenue u ureHue rpadukoB
¢bynkumit. UccnenoBanme ¢ynknuu. CBoOWCTBa JIMHEWHOW, KBaJApPATUIHOM,
KYCOYHO-JIMHEHHOM ©  JpoOHO-MMHEWHOW  ¢yHKkumi. HemnpepbiBHBIE U
nepuonnyeckne GpyHkiuu. CBoCTBa U Tpadyiku CHHYyCa, KOCUHYCA, TAHTEHCA U
kotanrenca.  OOpatHble  ¢yHkmuu W ux  rpaduku.  OOparHbIe
TpuroHoMmerpuueckue  ¢yHkuuu. [IpeobpasoBanus rpaduka  QyHKUIUU.
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I'apmonnyeckue  konebGanus.  Ilpuxnaanele  3agaun.  [lokazarenbHble,
norapupMuyecKre, TPUrOHOMETPUUECKUE YPaBHEHUSI U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IMocaenoBare I bHOCTH. CriocoOsbl 3aJaHusA H CBOMCTBA YHCJIOBBIX

MOCJIEIOBATEIHLHOCTEH. [Tonsitue 0 npenene  IMOCieI0BaTEIbHOCTH.
CymiecTBoBaHME TIpenesia MOHOTOHHOM OrpaHMYEHHOM MOCIEI0BATENbHOCTH.
CymMupoBaHue MOCJIeI0BATEILHOCTEH. beckoneuno yObIBatOIIAs

IreoOMCTPHUUCCKAsdA IIPOrpeCcCudg U €€ CyMMa.

IIpousBoanasi. IloHatue o mNpou3BOAHON (YHKIMU, €€ TEOMETPUUYECKUU U
¢u3znueckuil cMbICI. YpaBHEHHE KacaTelbHOW K Trpapuky  (QYyHKIUH.
[Ipon3BomHBIE CYMMBI, Pa3HOCTH, IPOW3BEIACHUsA, 4YacTHbe. [Ipom3BonHbIE
OCHOBHBIX  3JeMEHTapHbIX  (QyHKuud. IlpuMmeHeHune  mpou3BOJHOM K
UCCIEeIOBaHUI0 (PYHKIMU W mocTpoeHuto rpadukoB. [IponsBogHbie oOpaTHOU
GyHKIMHA 1 KOMIO3ULIMHU (yHKIMH. [Tpumepsl HCOIB30BaHMS TPOU3BOAHOM ISt
HaxXOXXJIEHUS HAWwIydlllero pelmeHus B NPHUKIAJHBIX 3ajadax. Bropas
MIPOU3BO/IHAS, €€ T€OMETPUUECKUI U (pu3nuecKkuil cmbici. Haxoxkaenue ckopoctu
JUTsL TIpoliecca, 3aJJaHHOro (opMyJioi u rpauKoM.

IlepBooOpa3nass m uHTerpan. IIpumMeHEeHHE ONPENEICHHOrO0 HHTErpaja Jyis
HAXOXJCHUS IUIOIIAJN KpUBOJIWMHEWHON Tpaneuun. Popmyna HeroToHa—
Jleitonuia. [Ipumepsl mpuMeHeHHsI UHTErpaia B PU3KUKE U T€OMETPHH.

IIpakTHUYecKkue 3aHATHS

YucnoBas mOC/IENOBATEIBLHOCTh, CIHOCOOBI €€ 3aJaHusi, BBIYUCICHHUS YJICHOB
nocieaoBaTeabHOCTU. [Ipeaen mocnenoBaTenbHOCTH. beckoHeuHO yObIBaromas
reoMmeTpuueckas rnporpeccud. [I[pou3BogHas: MEXaHUYECKU U T€OMETPUYECCKUI
CMBICJ TIPOM3BOJHON. YpaBHEHHE KacaTeldbHOM B o0meM Buzae. IIpaBuia u
dbopmynbl  auddepeHIMpoBaHns, TaOJIWIlAa POM3BOJIHBIX  AJIEMEHTAPHBIX
¢bynkumii. MccnenoBanne (yHKIMM C MOMONIBIO MHpou3BoaHOM. Haxoxnenue
HanOOJIBIIIEro, HAMMEHBINIETO 3HAYCHUS U DKCTPEMAJbHBIX 3HAUYCHUN (DYHKIIHH.
WNurterpan u mepBooOpazHasi. Teopema Heriorona—IJleiiOnuna. Ilpumenenue
WHTErpajia K BBIYUCICHUIO (PM3UUYECKUX BEIMYUH U TUIOIIAICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsT M CHCTeMbl YpaBHeHHMH. PanvoHanbHble, WPPALHUOHAIBHBIE,
MOKa3aTeIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUSA U CUCTEMBI. PABHOCUMIILHOCTD
ypaBHEHUH, HEPABEHCTB, cUcTeM. OCHOBHbBIEC MTPUEMBI UX PEIICHUS (Pa3I0KEHUE
Ha MHOXXHTEIM, BBEICHHE HOBBIX HEW3BECTHBIX, MOJCTAHOBKA, rpaduyecKuid
METOI).
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HepaBeHCTBa. PaHI/IOHaJIBHLIe, HppalrOHAJIbHBIC, IIOKAa3aTCJIbHBIC u
TPUT'OHOMCTPUYICCKHUE HEPABCHCTBA. OCHOBHBIE IMPHUEMbI UX PCUICHM.

Hcnonb3oBanue cBOMCTB M rpapuKoB GyHKIMH PU PEelICHUH YPABHEHUN H
HepaBeHCTB. MeTosl uHTepBaioB. M300pakeHne Ha KOOPAUHATHOM IUIOCKOCTH
MHOKECTBA PELICHUN YpPABHEHHW W HEPABEHCTB C JABYMS NEPEMEHHBIMH M HX
CUCTEM.

Ipuxknagubie 3aga4u. [IpruMeHeHne MaTEMAaTHUYECKUX METOJIOB JUISl PELICHUS
collepKaTeNIbHBIX ~ 3aJlad W3 Pa3JIMYHbIX OO0JacTell HayKd U MPAKTHKU.
WNurtepnperanus pe3yabTaTa, y4eT pealibHbIX OTpaHUYEHUH.

IIpakTHYyeckue 3aHATHS
Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHUi. [Ipeobpa3oBanue ypaBHEHUN.
OcHOBHBIE NIPUEMBI PEUICHUS YPaBHEHUH. PellieHne cucTeM ypaBHEHUM.

Hcnonbs3oBaHne CBOMCTB M TIpa@UKOB (PYHKUMN JJI1 PEIICHUS YpPaBHEHUH U
HEPABEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

DjieMeHTbl KOMOMHATOPUKU. OCHOBHBIC MOHATHSI KOMOMHATOPUKH. 3a7ayll Ha
MOJICYET YHMCJIAa PA3MEIICHUN, MEPECTAaHOBOK, coueTaHWM. PemeHuwe 3agay Ha
nepebop BapuantoB. ®opmyna 6uHoma HeroTona. CBolicTBa OMHOMHHAIBHBIX
kodddurmento. Tpeyrompauk [lackams. DneMeHTb TEOPUU BEPOSTHOCTEH.
CoObITHE, BEPOSITHOCTh COOBITHS, CJIOKEHHME U YMHOXKEHHUE BEpPOSTHOCTEH.
[TonsiTe 0 HE3aBUCUMOCTH COOBITHH. JIUCKpeTHast ciydaiiHas BeJIWYMHA, 3aKOH
ee pacnpeneieHuss. UYMCIOBbIE XAPAKTEPUCTUKU JITHCKPETHOM CIIy4alHOU
BeJUUUHBL. [loHATHE O 3aKOHE OOJIBIINX YUCET.

DJieMeHThI MaTeMaTH4YecKOl cTaTUCTUKU. [IpencTaBieHre naHHBIX (TaOJIUIIBI,
auarpaMmbl, Tpaduku), TeHepajdbHas COBOKYIHOCTb, BBIOOpKa, CpelHee
apudmernueckoe, Mmeauana. [loHsTHEe 0 3aadyax MaTeMaTUYECKOW CTATHUCTHUKH.
Pelenue mpakTUYecKux 3aja4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHYyeckue 3aHATHS

HcTopust pa3BuTHs KOMOWHATOPUKU, TEOPUU BEPOSITHOCTEN M CTAaTUCTUKU U MX
pOJib B pa3NMYHBIX Cdepax dYeIoBEYeCKOW >ku3HenesTenbHocTH. [IpaBuia
KOMOMHaTOpuKkH. PemeHne koMOMHATOpPHBIX 3ajad. PasmelieHus, coueTaHus u
nepectaHoBku. buaoMm Herotona m tpeyronsuuk Ilackans. [Ipuknanasie 3agaun.
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Kiaccnueckoe onpeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMaA O
CymMM€ BeposiTHOCTeW. Bpruncimenne BeposAtHocre. [Ipuknanneie 3amauw.
IIpencrasienne uncinoBsIxX AaHHbIX. [Ipuknanaelie 3aqaum.

24T'EOMETPUA
IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE.

B3anmHOe pacnonokeHue IBYyX MNpPsSMBIX B InpoctpaHcTBe. [lapammensHOCTH
npsamMon u 1Iockoctu. [lapamienbHOCTh THIOCKOCTEU. lleprneHauKyIsspHOCTh
OpsIMOM M TUIOCKOCTH. [leprieHIUKyIJsp M HAKJIOHHAs. YTOJI MEXAY MNPSIMOMl U
TTIOCKOCTBIO. JByrpaHHbiit YTOJL Yron MEXTY TTOCKOCTSIMM.
[lepneHaAMKYISIPHOCTh JABYX IUIOCKOCTeW. ['eoMerpuueckue mpeoOpa3zoBaHus
IIPOCTPAHCTBA: MAPAJIIENBHBIN NEPEHOC, CUMMETPHSI OTHOCHUTEIBHO IUIOCKOCTH.
ITapannensHoe  npoektupoBaHue. [limomans  OpPTOrOHaABHOM — IIPOEKLIUM.
N300pakeHre MpoCTpaHCTBEHHBIX (Guryp. MHororpannuku Bepumubl, pedpa,
rpaHd  MHOrorpaHHuka. Paseeprka. MHororpanuele yribl.  Beimykisie
MHororpanHuku. Teopema Oiinepa. [lpusma. [lpsamass u HakIOHHass mTpuU3Ma.
[TpaBunbHas npusma. [lapamnenenunes. Kyo.

Ilupamupma. IlpaBunpHas nupamMuza. YCeueHHas IMpamMuga. Terpalsap.
CummeTpuu B KyOe, B mapajuiesienuiee, B mpu3Me u nupamuje. Ceuenus Kyoa,
npu3Mbl W nupamuisl. [IpeacraBieHne O MPaBWIBHBIX MHOTOTPaHHHKAX
(Tetpasape, KyOe, OKTadipe, NOACKAdAPE U UKOCAPE).

Tesa u MOBEPXHOCTH BPAlllEHUSA

Hunuuaap u  KoHyc. YcedeHHbId KoHyc. OcHOBaHuEe, BBICOTAa, OOKOBas
MOBEPXHOCTh, OOpasyromas, pa3BepTka. OceBble CEYEHHs U  CEUYCHMUS,
napasuiesibHbie ocHoBaHuto. [llap u cdepa, ux ceuenus. KacarenbHas miocKocTh

K cdepe.
HN3mepenusi B reomeTrpuu

O6bem u ero m3mepenue. MuaterpanpHas dopmyrna odbema. Dopmynbl oObema
Ky0a, TpSMOYTOJBHOTO TMapajuiejienumneaa, MNPU3Mbl, MHIHHApPA. DopMyIsl
oO0beMa mupamuabsl U KoHyca. Dopmysbl IOMaAU MOBEPXHOCTEN IMUIMHApPA U
KoHyca. @opmysiel o0beMa mapa u mwiomaau cepsl. [logodue ten. OTHOMIEHUS
TJIOMIAJIEH TTOBEPXHOCTEW 1 00BEMOB MOJOOHBIX TETI.

KoopauHarsl 1 BeKTOPHI

[IpssMoyroisibHast (IeKapTOBa) CHCTEMAa KOOpPAMHAT B MpocTpaHcTBe. Dopmyiia
pPacCTOSHUS MEXITY IByMSI TOUKaMu. Y paBHEHUs cepbl, INTOCKOCTH U MPSIMOH.

Bekrtopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CII0)K€HME BEKTOPOB.
YMHOXEHNE
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BEKTOpa Ha 4ucio. PaznokeHue BEKTOpa MO0 HAIPABJICHUSAM. YTOJ MEXAY IBYMs
BekTopamu. IIpoekuus Bekropa Ha ocb. KoopaunHatel Bekropa. CkansipHOe
IPOU3BEJICHUE BEKTOPOB. Vcroap30BaHNE KOOPIAMHAT U BEKTOPOB NPU PELICHUU
MaTeMaTUYECKUX U MPUKIAIHBIX 3a/ady.

IIpakTH4eckue 3aHATHS

[Ipr3Haku B3aMMHOTO PpACHOJIOKEHUs TMPAMBIX. YTOJI MEXAY MPSIMBIMH.
B3anMHOe pacnosioKeHUe MPpsAMBIX U INTOCKOCTEN. [lepnenauKyIsip 1 HaKJIOHHAs
K IUIOCKOCTH. YTOJ MEXAy NpsIMOM M IUIOCKOCTBIO. Teopembl O B3aMMHOM
pPacIOJIOKEHUM MPSAMOM M IUIOCKOCTH. Teopema O Tpex NEpHEHAUKYJIIpax.
IIpr3Haku W CBOMCTBA MAPAUIEIABHBIX W MEPIEHAUKYISAPHBIX ILIOCKOCTEH.
PaccrosiHEEe OT TOYKM 10 IUIOCKOCTH, OT INPSIMOM 10 IUIOCKOCTH, PacCTOSHUE
MEXIYy IUIOCKOCTSAMH, MEXKIY CKpPCLIMBAIOIIMMUCA  OPSAMBIMH,  MEXKIY
MIPOU3BOJIbHBIMH (pUTYypaMu B mpocTpaHcTBe. [lapamiensHoe NpoeKTHpoBaHue U
ero cporcrBa. Teopema O IUIOMAAU OPTOTOHAIBHON MPOEKIMHA MHOTOYIOJIbHUKA.
B3auMHoOe pacnonoxeHue MNpOCTPAHCTBEHHBIX ¢uryp. PaznuuHble BUIbI
MHOrorpaHHukoB. Mx wuzoOpaxenus. CeuyeHus, pa3BEPTKH MHOTOIPaHHHUKOB.
[Inmomane nmoBepxHOCTH. Buapl cuMmerpuil B IpocTpaHcTBe. CUMMETpHUS Tell
BpallleHUss U MHOTOTPaHHUKOB. Brruucnenue riomaneid u o0beMoB. BekTopsl.
HeuictBuss ¢ BekTopamu. JlekaproBa cucTéemMa KOOpPAMHAT B IIPOCTPAHCTBE.
YpaBHeHUE OKPY>KHOCTH, C(hEpbl, IIOCKOCTH. PaccTosiHue MexAay TOUYKaAMH.
JIeficTBUS C BEKTOpaMH, 3aJaHHBIMU KoopauHaTtamH. CKaJsIpHOE MPOU3BEIICHUE
BEKTOPOB. BeKTOpHOe ypaBHEHHE MpPAMOW M ILIOCKOCTH. Mcmonp3oBaHue
BEKTOPOB IPH JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

JIns BHEayIMTOPHBIX 3aHATHM CTyJEHTaM HapsAdy C pPEIIEHHEM 3a1ad WU
BBIMIOJIHEHUA  TPAKTUYECKUX  3aJaHUd  MOXHO  MNPEIJIOKUTH  TEMBI
UCCJIEIOBATENbCKUX W peepaTuBHBIX pPabOT, B KOTOPBIX BMECTO Cepuid
OTACIBHBIX MEJKHX 3a7a4 U YIPAXKHEHUW TPEIJIararoTCs CIOKETHBIC 3aJaHuf,
TpeOyromue JIUTETbHON padoThl B paMKaxX OJHOM MaTeMaTHYECKOW CHUTYyalluu.
OTU TeMbl MOTYT OBITh KaK WHIAMBUIYAJIbHBIMU 33IaHUSIMU, TaK U TPYMIIOBBIMU
JUI1 COBMECTHOT'O BBINIOJIHEHUS UCCIEAOBAHUSI.

3. TEMbI PE®EPATOB (A1OKJAJOB), UCCJIEJOBATEJIBCKHUX
NPOEKTOB

1. HenpepsiBHBIE 1pOOH.

17



. [lapaienpHOE MPOEKTUPOBAHUE.

. Cpennue 3HaueHus U UX IPUMEHEHHE B CTaTUCTHUKE.

. BexTopHO€ 3a/1aHne NPSMBIX U INIOCKOCTENW B IPOCTPAHCTBE.
. Cro>keHre rapMOHHYECKUX KOJIeOaHUH.

. 'padmueckoe penieHue ypaBHEHUI 1 HEPABEHCTB.

. HpaBI/IHBHBIC H IOJYIIPaBUJIbHBIC MHOTOI'PAaHHUKH.

O© o0 3 O »n B~ W

. Konnueckue ceueHust u ux IpUMEHEHHUE B TEXHUKE.
10. IMoustue nuddepenimana u ero NPUIOKEHUSI.
11. Cxembl NOBTOPHBIX UCTIbITaHUN bepHyIm.

12. UccnenoBanne ypaBHEHNN U HEPABEHCTB C MapaMETPOM.

. HpI/IMeHeHl/Ie CJIOXXHBIX IIPOLCHTOB B DKOHOMHWYCCKHUX pacyCTax.

4. CTPYKTYPA U COJAEP)KAHUE YUYEFHOM JUCIHUIIJIAHBI

«MATEMATHUKA»

4.1. O0bem yueOHOV JUCHUILIMHBI U BHAbI y4e0HOI padoThl (04HOE

OT/1eJIeHHE)

Bua yueOHoii padoThI

O01LeM yacoB
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MakcumanbHasi yueOHasi HArpy3ka (Bcero) 357
O6s13aTe/IbHAsI ayINTOPHAsl yueOHasi HAarpy3Kka (Bcero) 238
B TOM YHCIIC:

MpaKTUIECKHe paboThI 110

KOHTPOJIbHBIE Pa0OTHI 16

KypcoBasi padoTa (IIpoeKT) (He MpeayCMOTPEHO)

CamocrosiTesibHas padoTa CcTyAeHTa (BCero) 119
B TOM YHCIIE:

CamocTosiTenbHas paboTa HajJl KypcoBOil paboTol (IIPOEKTOM)
HccnenoBarenbckas paboTa 3
Pa6ota ¢ unopmManmoOHHBIMH UCTOYHUKAMU 31
PedeparuBnas pabota 7
PacueTHo-rpadguueckas padora 15
TBopueckue 3a7aHus 22
[ToaroroBka nmpe3eHTalMOHHBIX MaTEPUAIOB 28
Cocrasienue Ta0IuI] 8
Coznanue Mojeneil IpoCTpaHCTBEHHBIX QUTYP 5
ATTecTanus 1Mo JUCIHIUINHE IK3aMeH
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5. TEMATUYECKHUM IIJIAH YUYEBHON JUCHUILIMHBI <MATEMATHUKA» IIO CHIEIIUAJIBHOCTH: 23.02.01.

«Opraﬂmamm MEPEBO30K U YIIPABJICHUE HA TPAHCIIOPTE»

Ounoe OTACICHUC

Kosn4ecTBO ayTHTOPHBIX YaCOB
Makc. yue0.
CaMOCTOﬁﬂTe‘H IIpakTH4eckue
HanMeHoBaHMe pa3ie/ioB U TeM Harpysxa bHai pabora Teoperny | (cemunapckue) | Kypcooe
CTynentTa CT{HeH)Ta Bceero ecKoe U MPOEKTHPO
qac
(aac) odyueHnue | J1abopaTopHbIe BaHHe
3aHSATHS
Tema 1. Benenue 3 1 2 2
Tema 2. PazButue noHATHS O YUCIIE 15 5 10 4 6
Tema 3. KopHu, crenenu u 1orapupmsl 42 14 28 13 15
Tema 4. [IpsiMble ¥ MIIIOCKOCTH B IPOCTPAHCTBE 30 10 20 12 8
Tema 5. Kombunaropuka 18 6 12 8 4
Tema 6. KoopauHathl ¥ BEKTOPHI 24 8 16 10 6
Tema 7. OCHOBBI TPUTOHOMETPHH 46,5 15,5 31 15 16
Tema 8. @yakunn u rpapuku 27 9 18 10 8
Tema 9. MHOrOTrpaHHUKH U KPYTJIbIE TENA 39 13 26 14 12
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[TponomxkeHne TabIUIIbI

KoauuecTtBo AyJUTOPHLIX YaCoB

Makc. yue0.
CaMOCTOﬁﬂTeH IIpakTH4eckue
HaunMeHoBaHMe pa3ie/ioB H TeM Harpysxa bHai pabora Teoperny | (cemunapckue) | Kypcooe
cTyacnTa CT{HeH)Ta Bceero ecKoe U MPOEKTHPO
yac
(1ac) o0ydeHue | jadopaTopHbIie BaHHe
3aHATHSA

Tema 10. Hauana maremMaTuyeckoro aHammsa 39 13 26 16 10
Tema 11. MHTErpai u €ro npuMeHeHue 22,5 7,5 15 8 7
Tema 12. QHCMG\I’-ITLI TEOPUH BEPOATHOCTEU U 18 6 12 8 4
MaTeMaTHYECKOW CTATUCTHKHU
Tema 13. YpaBHeHUsI 1 HEPABEHCTBA 33 11 22 8 14
Bcero mo pucuuniaune 357 119 238 128 110
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJBHOCTU CTYJAEHTOB

Conep:xanue o0yueHust XapakTepucTHKA OCHOBHBIX BH10B
NeSITeJIbHOCTU CTYAE€HTOB
(Ha ypoBHe y4eOHBIX JeiiCTBUIl

BBenenne O3HakoOMJICHHE C POJIbI0O MAaTEMATUKU B
HayKe, TEXHUKE, DKOHOMUKE,
WHQOPMAITMOHHBIX ~ TEXHOJIOTHSAX U
MIPaAKTUYECKOMN JeATEeTbHOCTH.
O3HakoMJICHHE C MEISIMH M 3aJadaMH
M3y4YEeHUS MaTeMaTUKU TIPU

ocBoeHnu crnenuanbHocTer CIIO

AJI'EBPA

Brinmonnenue apu(METHIECKUX
JICUCTBUM HaJ YMCJIaMU, coueTas
YCTHBI€ U TUCbMEHHBIC IPUEMBI.
Haxoxaenue mpuOInKeHHBIX 3HAUCHUN
BEJIMYMUH Y MOTPEITHOCTEN BBIYMCICHUN
(a0bcomOoTHOM W OTHOCHUTEJIBHOW);
CpaBHEHHE YHCJIOBBIX BBIPAKEHUH.
Haxoxnenue oIInOoK B
npeoOpa3oBaHUSIX W BBIYUCIICHUSAX
(oTHOCHTCS KO  BCEM  IIyHKTam
IPOrpamMMBbl)

Pa3Butne noHsaTus
0 Iucjie

O3HakOMJIEHHE C TIOHSATUEM KOpHS N-i
CTEMIEHH, CBOWCTBAMHM pAJIUKAJIOB U
MpaBUJIAMH CPABHEHUS KOPHEU.
@opMyIUpPOBAHUE OMNPEIECICHUS KOPHS
M CBOMCTB KOpHEW. Beluuciienune wu
CpaBHEHHE KOpHEH, BBITIOJTHEHUE
KopHu, crenenu, sorapugmbi MPUKUIKU 3HAYCHUS KOPHS.
[IpeobpazoBanue YHUCJIOBBIX u
OYKBEHHBIX BBIPKCHHM, COJEpIKAILINX
panukanel. BpIMosHEHHWE pacyeToB MO
dbopmysiaMm, colepKalluM — pauKaibl,

OCYIIECTBIISIS HEO0OXOIMMBbIC
MOJICTAHOBKH M MPe0Opa3oBaHusl.
Onpenenexue PaBHOCUJIBHOCTHU

BBIDQXKEHUNW C pagukaiamu. Pemenwne
VpPpaLMOHAIBHBIX YPAaBHEHUM.
O3HAaKOMJIEHHE C TOHSTHEM CTENEHHU C
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JICUCTBUTEIBHBIM ITOKA3aTeJIEM.
Haxoxnenue 3HA4YCHUM CTCIICHU,
HCIIOJIB3YS MPU HEOOXOAMMOCTH
WHCTPYMEHTAJIbHBIE CpeacTBa.
3anuchiBaHUE KOpPHS N-Ml CTENEHU B
BHJIC CTEIIEHU C JPOOHBIM IOKa3aTeaeM
1 HA000poT. POpMYITMPOBAHHUE CBONCTB
cTerneHel. BrelumcieHue crTeneHed c
palOHAILHBIM IIOKa3aTelieM,
BBIIIOJTHEHWE  MPUKUJKU  3HAYCHUS
CTEIIEHU, CPABHEHHE CTEIICHEH.
[IpeobpazoBanue YUCIIOBBIX u
OYKBEHHBIX BBIPOKCHHM, COJEpIKAIINX
CTETICHHU, MPUMEHSISI CBOMCTBA. PelieHue
MOKa3aTeIbHBIX ypaBHEHUM.
O3HaKOMJICHHE C MPUMEHEHUEM KOpHEH
Y CTENECHEH MpPH BBIYMCIICHUM CPEIHUX,
JICIICHUU OTpe3Ka B «30JI0TOM
ceueHUmn». PerneHne NpukaagHbIx 3a1a4
Ha CJI0XKHBIC MPOLICHTHI

IIpeoOpa3zoBanue ajnredpanyecKux
BbIpasKeHU I

Brinonnenue npeoOpa3zoBaHui
BBIpQXEHUM, TpUMEHEHue Gopmyi,
CBSI3aHHBIX CO CBOMCTBAMM CTEIICHEW U
norapudmoB. Ompenenenre obacTu

JIOTTYCTUMBIX 3HAYEHUN
JorapupMUIECKOro BBIPKCHHUS.
Pewenue JorapupMHUIECKUX
YpPaBHEHUM

OCHOBbBI TPUTTOHOMETPUH

OCHOBHBIC MOHATHUSA

N3yuenne paiuaHHOTO MeToaa
M3MEPEHUS YIJIOB BPALLICHUS U UX CBA3U
C TrpaaycHou Mepoi. WM3obpakeHue
VIJIOB  BpalleHUs HAa OKPYKHOCTH,
COOTHECEHUE BEJIMYMHBI yIria C €ro
PaCIIOIO0KEHUEM. PopmynMpoOBaHUE
ONPEIEIICHUN TPUTOHOMETPUYECKUX
byHKIMI 18 YIVIOB  TOBOpPOTa U
OCTPBIX YIJIOB IPSAMOYTOJIBHOTO
TPEYrojbHHUKa U  OOBACHEHHE  UX
B3aMMOCBSI3H.
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OcHoBHBIE TPUTOHOMETPHYECCKHUE
TOXKIACCTBA

[Ipumenenue OCHOBHBIX
TPUTOHOMETPUYECKUX TOXAECTB IS
BBIUHCJICHHSA 3HAYCHUH
TPUTOHOMETPUYECKUX  (PYHKIIMA 1O
OJTHOM U3 HUX.

IIpeoOpa3oBaHus npocTelmmx
TPUTOHOMETPUYECKHUX BhIPAKEHUH

N3yuenue OCHOBHBIX dbopmymn
Tpuronomerpuun: (GopMyIIbI CIOKEHUS,
YABOCHHS, TPEeOoOpa3oBaHUSI  CyMMBI
TPUTOHOMETPUYECKMX  (PYHKIUH B
MpOU3BEICHUE W TPOW3BEICHUA B
CyMMY W TIPUMEHEHHUE MPU BBIUYNCIICHUN
3HAYCHUS TPUTOHOMETPUUYECKOTO
BBIPKEHUS U YIIPOIIEHUS €TO.
O3HakoMIIeHHE co CBOMCTBaMuU
CUMMETPHUU TOUYEK HA STUHUIHOM
OKPYXXHOCTH W TPUMEHEHHE HUX IS
BbIBOJIA ()OPMYJT IPUBEJICHUS

IIpocreiiline TpUroHOMETPUYECKHE
YPaBHEHMS U HEPABEHCTBA

Pemenune o dbopmynam 151
TPUTOHOMETPHUUECKOMY Kpyry
MIPOCTENIINX TPUTOHOMETPUYECKUX
YPaBHEHHUI. [Tpumenenue o01mux
METOJIOB peleHus YpaBHEHHM
(npuBenexHue K JMHEUHOMY,
KBaJpaTHOMY, METOJ pAa3JI0KECHUS Ha
MHOJKUTENH, 3aMEHbI NIEPEMEHHON) TpU

pelLIeHun TPUTOHOMETPUUECKHUX
YpPaBHEHHU. Y MEHME OTMEYATh Ha KPyTre
pelieHus IIPOCTEUIIINX

TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aPKKOCHHYC, APKTAHI€HC
quciaa

O3HakOMIIEHHE C TOHSTUEM OOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIUH.
WN3ydyeHne omnpenesieHud apKCUHYCA,
apKKOCHMHYyCa, apKTaHIreHca  4YHCIa,
dbopmMyIUpoBaHUE UX, U300pAKEHUE Ha
€AMHUYHOM OKpPYXHOCTH, NMPUMEHEHUE
IIPY PEIICHUY YPaBHEHU

®YHKIUU, UX CBOMCTBA U TPA®UKHU

®yukuuu. [lonsaTue o
HeNpepbIBHOCTH (PyHKIMHU

O3HakoMIICHHE c MIOHSITUEM
IIEPEMEHHOM, [IpUMEpPaMHU
3aBUCUMOCTENl MEXIY TEPEMEHHBIMU.
O3HakoOMJIGHHE C TOHSATHEM Trpaduka,
ONpEAECICHUE MNPUHAIICKHOCTH TOYKHU
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rpaduky ¢yakuun. OnpeaencHue o
dbopmysie TpocTeHIel 3aBUCUMOCTH,
Bujna ee rpaduka. Breipaxkenue 1m0
dbopmysie OIHOM TepeMEHHON uepe3
JpyTHE. O3zHakomiieHHe C
ornpeaeIeHueEM byHKUINH,
dbopmynupoBanre ero. Haxoxxnenue
oOnmacTu  ompeaelNieHuss u  00JacTu
3HAYECHUN (PYHKIMH

CroiicTBa QyHKIUM.
I'padpuyeckast vHTEpIIpETALIUA.
IIpumepbi
(pyHKIMOHAJBHBIX 32aBUCHUMOCTE B
peajibHBbIX Mpoueccax u ABJICHUSIX

O3HakoMIIeHHE C IpUMEPAMHU
(GYHKIIMOHATBHBIX ~ 3aBUCUMOCTEH B
pEabHBIX MpOLIECCaX M3 CMEKHBIX
JACLIUILINH. O3HakoMIIeHHE C
JI0Ka3aTEeIIbHBIMU pacCcy ICHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW U
KBaJpaTUYHON (YHKIMMI, TpOBelCHUE
WCCIIEIOBAHUS  JIMHEMHOW, KYCOYHO-
JIMHENHOMH, JTpOOHO-TUHEHHON u
KBaJpaTUYHON (PYHKIMH, MOCTPOEHHUE
ux rpadukos. [locTtpoeHue u uTeHue
rpagukoB  yHkumii. VccnenoBanue
byHKIUN. CocraBneHue BHJIOB
GyHKUMIA 1O JaHHOMY  YCJOBHIO,
pEIICHUE 3a7a4 Ha SKCTPEMYM.
Brinonnenue npeobpazoBanuii rpaduka
hyHKIUN

OoparHbie pyHKUIMHU

N3yuenue nmoHsTUss 00paTHON HYyHKIINH,
onpejesieHue BUAa M IOCTPOEHUE
rpaduka oOpaTHoOM byHKINH,
HaxXOXJE€HUE €€ 00JacTH OmpeneseHus
u obnactu 3HaueHud. [Ipumenenue
CBOMCTB (PYyHKIMH MpH HCCIICIOBAHUHU
YpaBHEHUMI W PELICHUM 3aJa4 Ha
sKcTpemMyM. O3HaKOMIICHUE C TTIOHSITHEM
CJIOXHOM (PYHKIIUU

CreneHHble, moKa3aTeJbHbIE,
JorapupmuyecKue u

Boruncnenne 3HaueHuil (QyHKUMN 1O
3Ha4YeHUI0 apryMenra. OrnpeneneHue
MOJIOKEHUSI TOYKM Ha Tpaduke mo ee
KOOpAWHATaAM 51 Hao0OOpPOT.
Hcnonp3oBanne CBOWCTB (PyHKITUHN aJis
CPaBHEHHsSI 3HAYCHHM CTENEHEW U
norapudmoB. Iloctpoenne rpadukos
CTEIEHHBIX 17} JorapupMUYECKUX
byukiui. PemeHue mnokaszaTelbHBIX U
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TPUTOHOMeTpU4YecKue QyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHE

Gynxkumn

JorapupMUYECKuX ypaBHEHUM u

HEPaBEHCTB 1o U3BECTHBIM
IrOpPUTMAaM. O3HakomIIeHHE C
MOHSITUEM HENpepbIBHON
NEePUOINYECKON byHKUIMH,

dbopMyIMpoBaHHE CBOWCTB CHHYyCa U
KOCHHYCa, TOCTPOEHUE UX TpaUKOB.
O3HakoMJIeHHE Cc MOHSATUEM
rapMOHUYECKHUX KoJieOaHUi u
MpUMepaMH TapMOHUYECKHUX KOJeOaHu
JUISL ONUCAHUS TIPOIECCOB B (PU3MKE U
JIPYTUX 00JIACTSIX 3HAHUSI.
O3HaKOMJICHHE C MIOHSATUEM Pa3pbIBHOU
MEPUOANYECKON byHKIUH,
dbopMyIMpOBaHHE CBOWCTB TAaHIE€HCA U
KOTaHT'€HCa, MIOCTPOCHHE UX TPa(UKOB.
[IpumeHeHne CBOMCTB GYHKIUN s

CpPaBHEHHUS 3HAYECHUU
TPUTOHOMETPUYECKUX (GyHKIMH,
peneHns TPUTOHOMETPUYECKHAX
ypaBHeHu#. IlocTpoenue rpadukos
oOpaTHBIX TPUTOHOMETPUYECKUX
GbyHKUMIA U onpeneneHue no rpadukam
ux CBONCTB. Brinonxenue

npeoOpa3zoBaHus rpaQuKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocaenoBaTeILHOCTH

O3HakOMJIEHHE C TMOHATHEM YHUCIOBOMN
MOCJIEI0BATEIBHOCTH, CHoco0aMu  ee
3a/1aHus1, BBIYUCIICHUSIMU €€ YJICHOB.

O3HakomIIeHHE C TIOHATHEM TIpenena
nocyienoBaTeabHOCTH. O3HAKOMIIEHHE C
BBIYUCJIEHUEM CYMMBI OECKOHEYHOIO
YHICJIOBOTO psana  Ha npumepe
BBIYUCIICHUSI ~ CYMMbl  OECKOHEYHO

IIpou3BoaHasA M ee IPUMEHEHUE

yObIBaroniei reOMETPUYECKOU
nporpeccun.  Pemenwe  3amad Ha
IIPUMEHEHHUE bopMyIbI CYMMBI
OECKOHEYHO yObIBaro1eit
Ir€OMETPUYECKON ITPOTPECCUH

O3HakoMmIIeHHE C MOHSTUEM
MIPOU3BOJHOM. N3yuenue 151

bopMyIMpOBaHHE €€ MEXaHUYECKOTro U
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r€OMETPUYECKOIO CMbICTIA, H3yYEHUE
QIrOpUTMa BBIYMCICHUS TPOU3BOIHOMN
Ha TPUMEpPE BBIYUCICHUS MIHOBEHHOMU
CKOPOCTH M YTJIOBOrO Ko3(duiimeHrta
kacarenbHOM. CocTaBjieHHE ypaBHEHUS
KacaTelbHOM B 00IIeM BHJie. Y CBOCHHUE
npaBui nudepeHIpOBaHUs, TaOTUIIbI
MIPOU3BOIHBIX AIIEMEHTAPHBIX (YHKIIAH,
npuUMeHeHue s audQepeHupoBanus
GyHKIUI, COCTaBIIEHUSI  ypaBHEHUS
KacaTenpHOM. M3yueHnne TeopeM o CBA3M
CBOMCTB (PYHKIIMM W TPOU3BOAHOM,
¢dopmynupoBka wux. IIpoBenenue ¢
MOMOUIbIO MPOU3BOAHON HCCIEAOBAHUS
GbyHKIUH, 3aJJaHHOU hopMyJIOH.
VYcraHoBieHUE CBSI3U CBOMCTB (YyHKIIUU
Y TIPOM3BOIHOM MO UX Tpadukam.
[Ipumenenue MIPOU3BOJHOM s
pemieHuss  3a7a4y  Ha ~ HaxXOXKJICHHE
HauOOIBIIIET0, HAUMEHBIIIETO 3HAYCHUS
¥ Ha HaXOXKICHHUE IKCTpeMyMa

IlepBooOpa3nas
U MHTErpaJj

O3HaKOMIIEHHE C TIOHSTHEM HWHTErpaia
u nepBooOpazHoi. M3yuenue mnpaBuia

BBIYMCIICHUS epBOOOPA3HOIMA u
TEOPEMBI Herorona—Jleitoaumna.
Pemenue 3ajad Ha CBSI3b

MepBOOOpa3HON M €€ IPOM3BOJIHOM,
BBIYHCJICHHUE IepBOOOpa3HOI JUISE
naHHou ¢yHkiuu. Pemenue 3amau Ha
MIPUMEHECHHUE HWHTETpaia JUTST
BBIYUCIICHUS (UBUYECKUX BEIMYMH U
IJIoIIa e

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U CUCTEMbl YPABHEHUI

O3HakoMJIeHHE c MPOCTEHIITUMU
CBEJACHUSMH O KOPHSX alreOpanvecKux
YPaBHEHUH, MOHATUSAMU HCCIIEIOBAHUSA
YPaBHEHMM M CHUCTEM ypPaBHEHHU.
WN3ydyenne TeopuM PaBHOCUIIBHOCTHU
YpaBHEHUH U €€  INPUMCHEHMS.
IToBTOpEHNME 3alKCcH peuIeHus
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HepaBeHncTBa u cucTeMbl HEPABEHCTB
¢ IBYMS NlepeMeHHbIMU

CTaHAAPTHBIX  YpaBHEHUW, MPUEMOB
npeoOpa3oBaHus  YpaBHEHHM 1A
CBEJICHUSI K CTaHJApPTHOMY YpaBHEHHUIO.
Pemenue palMOHAIIbHBIX,
UppALMOHATIBHBIX, T[OKAa3aTeIbHBIX U
TPUTOHOMETPUUECKUX  ypaBHEHUH U
CUCTEM.

Hcnonb3oBaHne CBOMCTB M TpaduUKOB
GyHKIUI I pelieHus ypaBHEHUU.
[loBTOpeHHE  OCHOBHBIX  INPUEMOB
pemieHns cucrem. Pemenue ypaBHeHHM
C TNPUMEHEHHEM  BCE€X  IPUEMOB
(pa3no)xeHus: Ha MHOYKUTEINN, BBEJICHUS

HOBBIX HEHU3BECTHBIX, IIOJICTAHOBKHU,
rpaduuecKkoro MeToja).
Pemienne  cucreM  ypaBHEHHM €

MIPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.
O3HakoOMJICHHE C OOIIMMU BOIPOCAMHU
peleHrss HEPaBEHCTB U HCIIOJb30BaHUE
CBOMCTB W TpadukoB (GYyHKUHA MpU
pelIeHUH HEPABEHCTB.

Pemienne  HEpaBEHCTB W CHUCTEM
HEPABEHCTB C MPUMEHEHUEM Pa3TUYHBIX
CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYEeCKUX METOJI0B
JUISL PEIICHUST COACP)KATENBHBIX 3a/J1ad
W3 pa3IMYHbIX o0OJlacTel Hayku U

MPAKTUKHU. HNuTepnpernpoBanue
pe3yJIbTaTOB C  Y4YE€TOM  peallbHBIX
OTpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U
CTATUCTUKH

OcHOBHbIC OHATHA KOMOMHATOPUKH

N3ydenune mnpaBwiia KOMOUHATOPUKH U

MPUMEHECHUE npu pelIeHuu
KOMOMHATOPHBIX 3aad4. Pemenne
KOMOMHATOPHBIX 3aau METOI0OM
nepedopa ¥ 1Mo mpaBuITy YMHOKEHUS.

O3HakoMIICHHE c MMOHATUIMH
KOMOWHATOPUKH: pa3MElIECHUSIMH,
COYETAHUSIMH,  NEPECTAaHOBKAMU U

dbopMynaMu AJi UX BHIYUCICHUSI.
OObsicHeHHE U TpPUMEHEHHE Q(OopMyI
IS BBIYMCIICHUS pa3MelleHui,

28




MIEPECTAHOBOK W COYETAaHUN  IIpHU
peuieHun  3agad. (O3HAKOMIIEHHE C
ouHomMoM HpIOTOHA M TPEyTrOJLHUKOM
[Tackamga.  PemieHue  mpakTUUECKUX
3aJad C MCIOJIB30BAaHHMEM MOHSATHU H
MpaBUJI KOMOMHATOPUKHU

DJIeMeHThI TEOPHH BePOSITHOCTE

N3yyeHune KI1accuyecKkoro OonpeneseHus
BEPOSITHOCTH, CBOWMCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpenne npuMepoB BBIYHCICHUS
BepossTHOCTEW. Pemenue 3amad  Ha
BBIUHCJICHHE BEPOSITHOCTEN COOBITUI

IIpencraBienne JaHHBIX (TA0JUIBI,
AHArpaMMBbl, rpauKu)

O3HakoMJICHHE C MNpcaACTaBJICHUCM

YHCIIOBBIX JTaHHBIX u ux
XapaKTCPUCTHKAMHU.

Pemienne nmpakTHYecKMX 3aJad  Ha
00paboTKy YHUCJIOBBIX JIAHHBIX,

BBIYHCJICHHUC UX XAPAKTCPHUCTHK

I'EOMETPUA

IIpsimble ¥ IVIOCKOCTH B
NPOCTPAHCTBE

PopMyIupOBKa 151 IIPUBEICHUE
JIOKA3aTeJIbCTB MPU3HAKOB B3aUMHOIO
PACIIOJIOKEHUS TPSIMBIX U TUIOCKOCTEH.
Pacrnio3zHaBanue Ha yepTexax U MOJEIISIX
Pa3IMYHBIX CIIy4acs B3aMMHOI0
PACIOJIOKEHUS MPSIMBIX U IUIOCKOCTEM,
apryMEHTHUPOBAHUE CBOUX CYXKICHHM.

dopMyIUpOBaHUE OIPEAEIICHN,
MPU3HAKOB U CBOMCTB MapajlICNIbHBIX U
MEPIICHIUKYJISIPHBIX IIJIOCKOCTEH,

JIBYTPAHHBIX U JIMHEWHBIX

yIJIOB. BhINONIHEHWE TOCTPOEHUS YTII0OB
MEXITY PSIMBIMH, PAMOi "
IJIOCKOCTBIO, MEXIY IJIOCKOCTSIMU I10
OMMCAHUIO U pPAaClO3HABAaHWE UX Ha
MOJIEIIAX.

IIpumeHeHne TPU3HAKOB U  CBOWCTB
PAaCIOJIOKEHUSI MPSIMBIX U IUIOCKOCTEU
npu pemieHun 3anad. M3o0paxkenue Ha
PUCYHKax M KOHCTPYHPOBAaHUE Ha
MOJIEIISAX MEPIIEHAUKYIISIPOB u
HaKJIOHHBIX K IUIOCKOCTH, TPSAMBIX,
MapajulesibHbIX  IUIOCKOCTEH,  YIJIOB
MEXKJy TNpsSAMOA M IUIOCKOCTBIO U
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00OCHOBaHME MOCTpOeHHUs. PemieHue
3aJ]a4 Ha BBIUYMCJIEHHE N€OMETPUUYECKHUX
BeaM4rH. ONHCHIBAHUE PACCTOSHUS OT
TOYKH JI0 IUIOCKOCTH, OT MpPSIMOW [0
IUIOCKOCTH,  MEXAYy  IUIOCKOCTSMH,
MEX/1y CKPEIIMBAIOIIMMUCS TPSIMbBIMH,
MEXIy NPOU3BOJBHBIMU (UTYpaMH B
npoctpancTe. DopmynMpoBaHuE U
JTOKa3bIBaHHE OCHOBHBIX TEOPEM O
paccTosiHUsAX (T€opeM CYIIECTBOBaHMUS,
cBoiicTBa). M300pakeHne Ha yepTe)ax
¥ MOJIEJISIX PACCTOSIHHSI 1 000CHOBAaHHE
cBoMX cyxaeHuil. OmnpeneneHue u
BBIUHCIICHUE paccTosiHui B
npoctpanctse. [Ipumenenue Gopmyn u
TEOpEM IUIAHUMETPUU ISl pelICHUs
3agady. (O3HaKOMJIEHHE C MOHITHEM
NapajuIeIbHOTO MPOEKTUPOBAHUS U €0

CBOVCTBAMU. dopMyIUpOBaHUE
TEOPEMBI O IUIOIIAJAX OPTOTOHAJIBHOU
MPOEKIUH MHOTOYTOJIbHUKA.

[Ipumenenue teopuu Ayt 000OCHOBAHUS
MOCTPOEHHM U BBIYHCIICHUM.
ApryMEHTHPOBAHHUE CBOUX CYKIECHUH O

MHororpaHHuKH

B3aMMHOM PaCIOJIOKEHUHN
MIPOCTPAHCTBEHHBIX PUTYD
Onucanue 51 XapaKTEepUCTUKA

Pa3IMYHbIX BUJIOB MHOI'OIPaHHUKOB,
[IEPEYUCIICHNE  HMX  DJIEMEHTOB U
CBOMCTB. N3o6paxenue
MHOTOTPaHHHUKOB u BBITOJIHEHUE
MOCTPOEHUsT Ha  H300pakKeHUsIX U
MOJENAX MHOT'OTPaHHHUKOB.
BeruuciieHne JIMHEMHBIX JJIEMEHTOB U
YTJIOB B IPOCTPAHCTBEHHBIX

KOHpUTYypalusax, apryMeHTUPOBAHUE
CBOUX CYXJIECHUU. XapaKTepUCTHUKA U
U300paKEHHE  CEUCHUS,  Pa3BEPTKU
MHOTOTPaHHUKOB, BBIUHCIICHUE
TUIOIIAIEH MTOBEPXHOCTEM.

[Toctpoenne mpocTeMmmx  CEUYCHUU
KyOa, IIPU3MBI, MAPAMU/IBI.
[Ipumenenue QakToB U CBEACHHUI U3
TJJAHUMETPHH. O3HakOMJICHHE c

30




BU/IaMH CHUMMETPUIl B TPOCTPAHCTBE,
dopMynupoBaHHUE  ONpENCNiCHHH |
CBOMCTB. XapaKTEepUCTHKA CHMMETPHUH
TENl BpalIeHWss W MHOTOTPaHHHKOB.
[IpuMeHeHe CBOWCTB CHMMETPUH TIPH
pemeHnu  3amad.  Vcmonb3oBaHHe
pUOOPETEHHBIX 3HAHU VIS
UCCIIC/IOBAHUSI W MOJCITHPOBAHUS
HECIIOXKHBIX  3amad.  M3o0paxenue
OCHOBHBIX MHOTOTPaHHHKOB u
BBIIIOJIHEHUE PHCYHKOB IO YCJIOBHSM
3ama4

Tenau IMOBEPXHOCTHU BPAlllICHUSA

O3HakoMJIeCHME C  BUJAMH  Tel
BpallLlCHHUS, dbopMynrpoBaHue 150.4
OIPEICIICHUMN 151 CBOMCTB.
@opMyIUpPOBAaHUE TEOPEM O CEUYCHUU
mapa IUIOCKOCTBIO UM IJIOCKOCTH,
KacatelbHON K cepe. XapakTepucTHKa
U U300pak€HUE TeJl BpalleHus, HX
pa3BepTKH, ceueHus. Pemienue 3aga4 Ha
MIOCTPOCHUE  CEUYECHUW, BBIYUCICHUE
JUIMH, PACCTOSIHUM, YTJIOB, IUIOLIAJICH.
IIpoBeneHue JTOKa3aTeNbHBIX
paccyXAeHUN TIPU PEIICHUU 3a/1au.
IIpumeHeHne CBOWCTB CUMMETPUHU IIPU
pelIeHnd 3aJa4 Ha Tela BpallCHUs,
KOMOWHAIIMIO  TeJl. N3o00paxenue
OCHOBHBIX KPYTJIBIX T€J U BBIIOJIHEHUE
pPUCYHKA MO YCIOBUIO 3aa41

HN3Mmepenust B reoMeTpuu

O3HAaKOMJICHHE C TIOHSATHUSMHU TLIOMIATH
1 00beMa, aKCHOMaMU U CBOMCTBAMHU.

Pemenne 3amay Ha  BBIYHCIICHHC
101 Ie M TJIOCKHX ¢buryp c
MIPUMEHEHUEM COOTBETCTBYIOIIHUX
dbopmyn u (HaKTOB W3 TUIAHUMETPHHU.
N3yyenne TeoOpeM O  BBIYHMCIICHUU
00BEMOB  TMPOCTPAHCTBEHHBIX  TEJI,
pemieHre  3a7a4 = Ha  MPUMEHEHHUE

bopmyn BBIUHCIICHUSA 00BEMOB.
N3yuenune dopmyn uisi BBIYHUCICHUS
TTIOIIAJIEH IMOBEPXHOCTEN

MHOTOTPAHHHUKOB U TEJ BPAIICHUS.
O3HaKOMIIEHHE C METOJIOM BBIYMCIICHUS
TJIOIIAM MOBEPXHOCTHU cepnl.
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Pemienue 3amauy  Ha  BBIYKCIICHHE
I IEN S MTOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

KOOleI/IHaTbI H BEKTOPbI

O3HakOMJICHHE C TOHSITHEM BCKTOpA.

N3yuenue JIEKAPTOBOU CHUCTEMBI
KOOpAUHAT B IIPOCTPAHCTBE,
ITIOCTPOCHUE 1o 3aJaHHBIM
KOOpJIMHAaTaM TOYE€K U IUIOCKOCTEN,
HAaxO0XKJICHUE KOOpAUHAT TOYEK
Haxoxnenue ypaBHEHUM OKDPYKHOCTH,
cheprl,  TUIOCKOCTH.  Bwrumcnenue
PACCTOSIHUI MEXAY TOUYKAMMU.

N3yuyenue CBOMCTB BEKTOPHBIX
BEJINYNH, MIpaBUII Pa3I0KEHUS

BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBuUI HAXOXKJICHUS KOOpAUHAT
BEKTOpa B  IIPOCTPAHCTBE, IIPaBUII
JICUCTBUM C BEKTOpPaMH, 3aJaHHBIMU
KoopauHatamu. [IpumeneHne Tteopun
IIPU PEIICHUM 3a1a4 Ha JEUCTBUA C
BEKTOpamu. M3yueHne  CKaIsApHOTO
IIPOU3BEACHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHHUs] TPSMOM M  TIJIOCKOCTH.
IIpumeHeHne TeopuM TPU  PELIEHUU
3aa4  Ha JEUCTBUS C BEKTOpPaMH,
KOOPAMHATHBIN METOJ, IPUMEHEHNE
BEKTOPOB JUISl BBIYMCIIEHUS] BEIUYUH
YIJ0B U paccTossHUiA. O3HaKOMIIEHHE C
JI0Ka3aTeIbCTBaMU TeOpeEM
CTEPEOMETPUHN 0 B3aHMHOM
PACIIOJI0KEHUH IPSAMBIX U IIJIOCKOCTEN €
MCIIOJIb30BaHUEM BEKTOPOB
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7. YHEBHO-METO/UYECKOE U MATEPHAJIbBHO-TEXHUYECKOE
OBECIHEYEHUE PABOYEM ITPOT'PAMMBI YUEBHOM
JANCHUITIIMHBI <MATEMATHUKA»

OcBoenue paboueit nporpaMMmbl  y4eOHOW AUCHUIUIMHBL «MaTtemaTuka
IpeanosjaraeT Hajludyhe B TEXHUKyME, peau3yIoleM 00pa3oBaTeNbHYIO
mporpamMmy cpeaHero oomero oopazoanus B npeaenax ocsoerus OITOIT CIIO na
0a3e OCHOBHOTO 001Iero 00pa3oBaHMs, yUeOHOTO KaOMHETa, B KOTOPOM HMEETCS
BO3MOXXHOCTh 00€CneunTh O00y4arouumcs cBOOOAHBIN nocTyn B MHTepHET BO
BpeMsi y4eOHOTO 3aHSTHS M Iepuoj BHeyueOHoU nesrenbHOCcTH. [lomereHue
KaOuHeTa yaoBIeTBOpsieT TpeboBanusiM CaHUTaAPHO-IMUIEMHUOIOTHUECKUX
npaBusl 1 HopMmaTuBoB (CanlluH 2.4.2 No 178-02) u  oCHaIIeHO THUIIOBBIM
o0OpyZ0OBaHUEM, YKa3aHHBIM B HACTOSAIIUX TPEOOBAHUAX, B TOM YHCIE
CHEUaIN3UpPOBaHHOM  y4yeOHOW  MeOenpl0 M cpeAcTBaMu  OOydeHWUS,
JIOCTATOYHBIMH  JJI1  BBIMOJHEHUSI TpPeOOBaHUN K  YPOBHIO  MOJATOTOBKH
oOyuaronuxcs. B kaOuHere wumeeTcss MyJnbTUMEAMITHOE 000pYyIOBaHUE,
IOCPEACTBOM  KOTOPOTO  YYacCTHMKM OOpa30BaTEIbHOrO Ipolecca MOTYT
IPOCMATPUBATh  BH3yaJIbHYl0O HH(OpMalMIO MO MaTeMaTHKe, CO34aBaTh
IpEe3eHTalll, BHUAEOMATepUaibl, WHbBIE JOKYMEHTH. B coctaB yuyeOHO-
METOJMYECKOTO ¥ MaTepUaIbHO-TEXHUYECKOT0 00ECIIEYeHHS IPOrpaMMbl YIEeOHOM
JTUCIUTUIMHBL «MaTemMaTuka» BXOJISAT:

*MHOTO(YHKITMOHATBHBIM KOMILIEKC MPernoaBaTes;

*HATJISIAHBIE TMOCOOUsT (KOMIUIEKTHI Y4EOHBIX TaOJull, IJIaKaTOB, MOPTPETOB
BBIJIAIOIINXCS YUEHBIX-MAaTEMAaTHKOB U JIp.);

*H(OPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEACTBA;
*3KpPaHHO-3BYKOBBIE TTOCOOHS;

*KOMIUIEKT TE€XHUYECKOW JOKYMEHTAllMM, B TOM YHCJIE IMAacropTa Ha CpEICTBa
o0y4eHUsI, THCTPYKIIUHU IO UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

*OUOIMOTEUHBIN (OH]I.
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8. OcHOBHBIC HCTOYHUKH M JIUTEpPaTypa
Pexomenayemas jiureparypa
s cmyoenmos
bammakoB M.M. MaremaTtuka: y4eOHUK ISl CTYI. YUYpexIeHUU cped. mnpod.
oOpazoBanus. — M., 2014.

bammvakos M.M. Maremaruka. COopHUK 3a7a4 NMpodUILHOM HANpPaBIEHHOCTH:
y4e0. mocodue sl CTy/I. yUpexkaeHui cpe. mpod. odpazoanus. — M., 2014.

bammvakoB M.M. MaremaTtuka. 3agauHuk: y4e0. mocodue ais CTyZ. YUpexJaeHUn
cpen. mpod. odbpazoBanus. — M., 2014.

['puropee C.I'., UBonruna C.B. Maremaruka : y4eOHHMK Ui CTyJ. oOpa3oBar.
yupexaeHuil cpefl. npod. oopazoBanus. — M., 2014.

boromonos H.B., Camoitnenko II.M. Maremaruka: yueonuk ans CI1O —M. :
N3parensctBO Opaiit, 2018

bawmakos M. . MaremaTuka. IJ1EKTPOHHBIN yue0.-METO/I. KOMILUIEKC JJIsI CTY/I.
yupexaeHuil cpell. npod. oOpazosanus. — M., 2015.

Aranacsin JI.C., ByryzoB B.®., Kagomiie C.b. u np. Maremartuka: airedpa u
Hayajia MaTeMaTH4YeCKOro aHanmu3a. [eomerpus. [‘eomerpusi (06a30BbIii U
yriyosneHHst ypoBan). 10—11 kmaccel. — M., 2014,

Kommoropos A.H., A6pamoB A.M., Jdyauuuesin FO.I1. u gp. AnreOpa u Haudana
aHann3a: Yueb. mg 10-11 k. - M., 2014.

s npenooasamerneii

bammvakos M.U. MaremaTtuka: y4yeOHUK I CTyHd. YUYPEXKICHUM cpen. mpod.
obpazoBanus. — M., 2014.

bammako M.U. Martemartuka: KH. Ji1 TpenojaBaTess: MeToa. mocodue. — M.,
2014

[Tpuka3z MunucrepctBa obOpazoBanus u Hayku PD ot 17.05.2012 No 413 «O6
YTBEPXKACHUHA (PEeIePATBbHOTO TOCYAapCTBEHHOTO 0O0pa30BaTeIbHOrO CTaHIapTa
cpenHero (moigHOTO) oOIIero odpa3oBaHus» (3apeructpupoBaH B Muniocte PO
07.06.2012 Ne 24480).

[Tpuka3z Munobpuayku Poccun ot 29.12.2014 No 1645 «O BHECEeHHH U3MEHEHUM B
[Ipukaz MuHnucrepctBa oOpa3zoBaHus U Hayku Poccuiickoii ®enepauuu OT
17.05.2012 Ne 413 «O06 yrBepxkJaeHUH (eaepatbHOTO TOCYJIapCTBEHHOTO
00pa3oBaTEILHOIO CTaHAapTa CpeaHero (MOJHOI0) 00IIero 00pa3oBaHUS.
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[lucemo JlemaprameHTa TroOCyJapCTBEHHON TMOJUTHKKA B c(epe MNOArOTOBKH
pabounx kaapoB u IO MunucrepctBa oOpazoBanus u Hayka P® ot 17.03.2015
No 06-259 «PexoMeHmanyu 10 OpraHu3alluyd TMOJYYeHHUS CPEIHEro OOIIero
oOpa3oBaHHs B TIpeAeiiax OCBOCHHS OOpPa30BATEIBHBIX MPOTPAMM CPEIHETO
npodeccHOHAIBHOTO 00Opa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro OOpa30BaHHS C
ydgeToM TpeOoBaHul  (eaepallbHBIX  TOCYJAapPCTBEHHBIX  00Opa30BaTEIbHBIX
CTaHJApTOB M MoJdydyaeModM mpodeccur UMM  CHEHUATBHOCTA  CPEIHETrO
npodeccuoHanbHOrO 00pa3oBaHUs

NHTEPHET-PECYPCBI

www.fcior.edu.ru  (MapopManmoHHBIE, TPEHUPOBOYHBIE W  KOHTPOJIBHBIC
MaTepHabl).

www.school-collection.edu.ru (Exunast kosuiekiuu nupoBbIX 00pa30BaTEeIbHBIX

PECYPCOB).
http://www.math.ru Matepuaisl o MaTematuke B EQuHONM KOUTEKINU TUGPOBBIX
00pa30BaTEIIbHBIX PECYPCOB

http://www.bymath.net I"azeta «MatemaTrka» M3narensckoro qoma «IlepBoe
CEHTSOPS»

http://eqworld.ipmnet.ru HayuHo-nionynsipHbIi pU3MKO-MaTeMaTHUECKUHN JKypHAIT
«KBaHT»

http://wwwkvant.info http://kvant.mccme.ru O6pa3oBatenbHbI MaTEMaTHUCCKHUM
caiit Exponenta.ru

http://www.olimpiada.ru MaremaTiueckue OJIMMITHAIBI U OJTMMITHAIHBIC 3a1a9K
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