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1. MOACHUTEJIbHASA 3AIINCKA

[Iporpamma o61mieoOpa3oBaTeIbHON YyuyeOHON MMCIUIUIMHBI «MaremaTukay
npeaHa3HavYeHa Uil U3y4eHUs] MAaTEeMaTHKU B MTPOQPECCHOHAIBHBIX 00pa30BaTEIbHbIX
opranuzanusx CIIO, peanuzyronmx o0pa3oBaTeIbHYIO MPOTPaMMy CPEIHEro 00IIe-
ro o0pa3oBaHus B IpeJiesiax OCBOCHUSI OCHOBHOM MPO(eCCHOHAIIBHON 00pa3oBaTeb-
Hoit mporpammel CIIO (OITOIT CITO) Ha 6a3e 0CHOBHOTO OOIIero 00pa3oBaHus Npu
MOJITOTOBKE CIEIUATNCTOB CPEIHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero oOriero
oOpa3oBaHUsI, IPEABIBISIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHUS
y4ueOHOM AucHuUILIMHbl «MaremaTuka», B coOoTBeTcTBUU ¢ KoHuenmuei npenogaBa-
HUSl 00111€00pa30BaTENbHBIX AUCHUIUIMH C YYETOM MPO(ECCHOHANIBHON HaIpaBicH-
HOCTHU MPOTPaMM CpeIHEro mpodecCHoHaIbHOTO0 00pa3oBaHus, peaqu3yeMbIx Ha Oa-
3¢ OCHOBHOTO o00mero oOpa3oBanus, (pacmnopspkenue Munnpocsemenus P® ot
30.04.2021 Ne P-98, ¢ yuetom TpeGoBaHuil (penepaibHbIX rOCYJapCTBEHHBIX 00pa3o-
BaTEJbHBIX CTAaHAAPTOB MO MOJIy4aeMOW MPo(eccuu WU CHEeHAIbHOCTU CPETHErO
npodeccuonansHoro odpazoBanus 38.02.01 DxoHOMHMKA M OyXraiaTepcKuil yder,
IPUMEPHON MporpaMmMbl 00I1Ie00pa30BaTeIbHON yUeOHON MUCHUILTUHBI «MaTemaTu-
ka» (hawmakoe M.H.) nyist mpodeccuoHanbHBIX 00pa30BaTEIbHBIX OpraHu3aluil (pe-
koMeHA0BaHO PI'AY «DUPO», npotokon Ne 3 ot 21 urona 2015 r., peructpanuoH-
HBIM HOMep peneH3un — 377 ot 23 utons 2015 1.) ¢ ydyeToM npuMepHOl OCHOBHOM
o0pa3zoBaTeILHON MpOrpaMMbl CpEeIHETo O0IIero oopa3zoBaHus, 0J0OPEHHON pellie-
HUEM (enepaibHOro y4yeOHO-METOIUYECKOTO OO0BEIMHEHUs MO 00IIeMy 00pa3oBa-
HUtO (mpoTtokou ot 28 utoHs 2016 r. Ne 2/16-3) u yrouHeHul, 0J0OpEHHBIX HAYYHO-
METOAMYECKIM coBeToM LleHTpa mpodeccnoHalibHOr0 00pa30BaHUsl U CUCTEM KBa-
mupukamiit ®I'AY «OUPO», npotokon Ne3 ot 25 mas 2017 r.

Conepxxanue nporpamMmbl «MartemaThKa» HalpaBlI€HO Ha JIOCTHUKEHHUE Clie-
NYIOLIUX Yeneu:

- obecrieueHre cHOPMUPOBAHHOCTH TPEJICTABICHUN O COIUAIBHBIX, KYJIb-
TYPHBIX U UCTOPUYECKUX (PAKTOpax CTAHOBJICHHUSI MATEMATUKH;

- obecrnieueHre CPOPMUPOBAHHOCTH JIOTUUECKOTO, aJITOPUTMUIECKOTO U Ma-
TEMATUYECKOTO MBIIIJICHNUS;

- obecnieueHre CHOPMHUPOBAHHOCTH YMEHUN MPUMEHATH MOJyYEHHbIE 3Ha-
HUS TIPU PEIICHUH PA3INYHbIX 3a/1a4;

- oOecnieueHre chOPMUPOBAHHOCTU MPEACTABICHUNA O MaTEMaTUKE KaK 4a-
CTU OOIIEUYETIOBEYECKOW KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE€ HAyKH, MO3BOJISIOIIUM
OMUCHIBATh U U3y4aTh PEAIbHBIC MPOIECCHI U SBJICHMUS.

B nporpammy BKIIOUEHO CO/IepKaHUE, HAllpaBJIeHHOE Ha (hOPMUPOBAHUE Y
CTYJICHTOB KOMIETEHIIUM, HEOOXOAUMBIX JJis1 KauecTBeHHOTo ocBoeHust OIIOIT CITO
Ha 0a3e OCHOBHOTO OOIIEro 00pa30BaHMs C MOJYYEHHEM CpeaHEro olIiero oopaso-
BaHUSI U OCBOEHUS MPOTrPaMMbl MOJATOTOBKM CIEHHAINCTOB CPEIHEr0 3BEHA

(IIIICC3).

1.1. O0mas xapakTepucTHKA y4eOHO! AUCHUILIUHBI «MaTeMaTHKa»
Marematunka SBJISETCS byHIaMeHTaIbHON o011e00pa3oBaTeNbHOM
JUCHUIUIMHOM €O  CJIOKMBIIMMCS YCTOWYUBBIM  COJAEpP)KAaHMEM U OOIIUMHU



TpeOOBAaHUSIMU K TOJTOTOBKE 00YUYaIOIIUXCS.

B npodeccuonanbHbIx 00pa3oBaTENbHBIX OpPraHU3alUsIX, PEaTU3YIOIIUX
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeIHEro O0IIero 00pa3oBaHus B MPEEIax OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOro 00IIero 0oOpa3oBaHMs, M3YYEHUE MaTeMaTHKU
UMEET CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpouias MpoPecCHOHAIBHOTO
oOpa3oBaHus.

IIpu ocBoenun mnpodeccuit CIIO u cnenumansHocteit CIIO ecrecTBEeHHO-
HayyHOro mnpoduis npodeccuoHambHOro obpaszoBanus, crneuuaibHocTedt CIIO
TYMaHUTapHOTO Npoduiia MpodhecCHOHATBHOTO 00pa30BaHUs MaTeMaTHKa N3y4aeTcs
Ha Oazoom ypoHe @DPI'OC COO; mnpu ocBoernn tmpodeccuit CIIO wm
cnenuanbHocTed CIIO TEXHHMYECKOTO M COIMATbHO-3KOHOMHYECKOTO Mpoduiei
npodeccuoHanbHOr0 00pa3oBaHUsl MaTeMaTHKa H3ydaeTcsi Oosiee yriayOJIeHHO, Kak
npoduiabHas ydeOHas AMCUUIUIMHA, YYUTHIBAIOIIAs CHEIU(PUKY OCBAaWBaEMBIX
npodeccuil uim crenuaaTbHOCTEH.

DTO BbIpa)kaeTcsl B COAEpXKaHUM OOyYEHHs, KOJMUYECTBE YacCOB, BbIACISAEMBIX
Ha M3y4Yy€HUE OTAENIbHBIX TEM MpOrpamMMmbl, IITyOMHE HMX OCBOEHHUS CTYJCHTAMH,
o0beME U  XapakTepe TMpaKTUYECKUX  3aHATHHM, BUAAX  BHeEAyJUTOPHOM
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OOmiue 1enyu U3ydeHus MaTeMaTHKU TPAAULMOHHO PEaIn3yIOTCA B YEThIPEX
HaIpPaBJICHUSX:

1) obmiee npeacTaBiaeHre 00 UACSIX U METOIaX MATEMATUKH;

2) UHTEJUIEKTyaJIbHOE PAa3BUTHUE;

3) oBnazeHre HEOOXOUMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;

4) BocniUTaTEIbHOE BO3/ICICTBHUE.

[Ipopunuzanuss nenell MaTreMaTUYecKOro oO0pa3oBaHUs OTpakaeTcsd Ha
BBIOOpE MPHUOPUTETOB B OpraHU3alMM YYeOHOU JesTeabHOCTH oOywaromuxcs. Jlis
TEXHUYECKOTO,  COLMAJIbHO-3KOHOMHUYECKOTO  mpoduiel  mpodeccuoHaIbHOro
oOpa3oBaHMsl BBIOOp 1ieJiell CMelaeTcss B MpParMaTUyeckoM HaIlpaBJICHUH,
IpeyCMaTPUBAIOLIEM YCUJICHUE U PACIIUPEHUE MPUKIAJHOTO XapaKTepa U3ydyeHus
MaTeMaTHK{, NPEUMYIIECTBEHHON OpUEHTAllMM Ha aJIrOPUTMUYECKUIl CTHIIb
NO3HABATEJIbHON JAedaTenbHOCTU. [IJIsi TyMaHMTapHOTO M €CTECTBEHHOHAYYHOTO
npoduneii npodecCHOHAIBHOTO 00pa3oBaHUs 0oJiee XapaKTePHBIM  SBJISCTCS
yCUJICHHE OOIIEKYJIbTYPHON COCTABJISAIONICH y4eOHOW MUCHMIUIMHBI C OpHUEHTAIUEH
Ha BU3YaJbHO-OOpa3HBIA MW JIOTUYECKHH CTWUIM Yy4eOHOU pabotel. W3yueHue
MaTeMaTUKU Kak npoduibHOM o001eo0pa3oBaTeabHO y4eOHOM JIHUCLMIUIMHBI,
yuuThIBaloOIew cnenupuky ocBauBaeMbix cTylneHTamMmu mnpodeccuit CIIO wnwm
cnenuainpHocTu CI1O, obecrieunBaeTcs:

* BBIOOPOM PA3MYHBIX MOAXOA0B K BBEICHUIO OCHOBHBIX MOHATHUA;

* opMupoBaHMEM  CHCTEMBI  y4eOHBIX  3aJaHUM,  O0OECIEeUHBAIOIINX
3¢ (EeKTUBHOE OCYILIECTBICHIE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

* o0oramieHHeM CHEeKTpa CTWiIed y4dyeOHOW JeATEeIbHOCTH 32  CUeT
COIJIACOBAaHUSl C BEAYUIUMH JEATEIbHOCTHBIMU XapaKTEPUCTUKAMU BbIOpaHHOMN
npodeccur / CIeUuaIbHOCTH.

[TpodunbHas cocraBisiomas oTpaxkaercs B TpeOOBaHMSIX K MOJATOTOBKE
OOy4JaroIIMXcs B YaCTH:



* O0mICH cHUCTEMBbI 3HAHWW: COJEPIKATEIbHBIC TPUMEPHl HCIOIL30BAHUS
MaTeMaTHYECKUX HJIeH U METOAO0B B MPO(EeCCHOHATLHOU IS TEIbHOCTH,

* YMEHHI: pa3Iuiyhe B ypPOBHE TPEOOBAHWH K CIOKHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

* IPAKTHUYECKOTO WCIIOJIb30BaHUSA TMPUOOPETCHHBIX 3HAHWMM © YMEHUH:
WHINBUIYAIBHOTO Y4YeOHOrO ONbITa B TOCTPOCHUM MAaTEMaTHYECKHX MOJIEIICH,
BBITIOJTHCHUH UCCIICIOBATEIBCKIX TTPOSKTOB.

Takum  o0OpazoM, peanu3anus COJACPKAHUS  YIeOHOW  JIMCIUTIIMHBI
OPUCHTHPYET Ha MPHOPHUTETHYIO POJIb MPOIECCYATbHBIX XapaKTCPUCTUK yUeOHOM
paboThI, 3aBUCAIIMX OT TpodmiIst MPoPecCHOHATEHOTO O00pa30BaHUs, TOJYyYCHHS
OIbITA WCIIOJIb30BAaHMSI MAaTEMAaTHKH B COJIEPXKATEIBHBIX H MPOPECCHOHATBHO
3HAYUMBIX CHUTYAIHIX [0 CPAaBHEHUIO ¢ ()OPMaIbHO-YPOBHEBBIMH PE3yJIbTaTUBHBIMH
XapaKTePUCTHKAMHU O0yUYCHUSI.

Copepxanre y4eOHOW JUCHMIUIMHBI pa3pabOTaHO B  COOTBETCTBUU C
OCHOBHBIMH COJICP)KAaTEIHHBIMU JIMHUSMHA 00YICHUS MaTeMaTHKE:

* anreOpandecKas JIMHUSA, BKIIIOYAIONIAas CUCTEMAaTHU3aIUI0 CBEICHUH O YUCIIax;
W3yYCHHE HOBBIX U 0000IIeHNE paHee U3YICHHBIX omepalnii (BO3BECHHUE B CTEIICHD,
U3BJICUCHUE KOPHS, JIOTapu(MUPOBaHUE, CHUHYC, KOCHHYC, TAHTCHC, KOTaHTEHC W
oOpaTHbIE K HHM); W3yYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIpOKEHUU Hu (hopmy,
COBEPIIICHCTBOBAHNUE TMPAKTUYCCKUX HABBIKOB UM  BBIYHCIUTEIBHON KYJIBTYPHI,
paciMpeHne U COBEPIICHCTBOBAHHUE alreOpanyeckoro ammapara, chopMUPOBAHHOTO
B OCHOBHOM IIIKOJIC, ¥ €r0 MPUMEHEHHE K PEIICHUIO0 MaTEMAaTHICCKUX U MPUKJIaTHBIX
3a7ad;

* TCOPETUKO-(PYHKIIMOHAJIbHAS JIMHHS, BKIIOYAIONIas CHCTEMAaTH3aIllui0 |
pacIiipeHre CBEICHUN O (YHKIMSAX, COBEPIICHCTBOBAHHE TpadUUCCKUX YMCHHIA;
3HaKOMCTBO C OCHOBHBIMHM HJCSIMH W METOJaMH MAaTEeMaTHYEeCKOro aHalu3a B
o0beMe, TIO3BOJISIONIEM HUCCIICOBaTh JJIEMEHTapHbIC (QYHKIIUMM W  peIaTh
MIPOCTEHINNE TeOMETPUICCKUE, PU3NICCKUE U JPYTHE TTPUKIIAIHBIC 3a/1a4H;

* IMHHUS YypaBHEHWH W HEPABCHCTB, OCHOBaHHAas Ha TIIOCTPOCHUH U
UCCJICIOBAaHHH MAaTEMaTHYECKHX MOJIENICH, TepeceKaomascs ¢ anreOpandeckoil u
TEOPETUKO-PYHKIIMOHAIBHONH  JIMHUSAMH W BKJIIOYAIOINAs  Pa3BUTHE W
COBEPIIICHCTBOBAaHNWE TEXHUKU alreOpandeckux MpeoOpa3oBaHU IS PEIICHUS
ypaBHCHU, HEPABEHCTB M CHCTEM; (opMHpOBaHHWE CIOCOOHOCTH CTPOUTh U
UCCIIeIOBaTh IMPOCTEHIIMEG MaTeMAaTHYECKUE MOJCIH TPH PEHICHUH IMPHUKIaJIHBIX
3aJ1a4, 33J1a4 U3 CMEYKHBIX M CIICIUATbHBIX JTUCIUILINH;

* TEOMETPHUYCCKas JIMHHS, BKIIIOYAIONIAs HAIJSIIHBIC MPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (PUTYpaxX M HM3YUYCHHE WX CBOMCTB, (JOPMHUPOBAHUE M PaA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKCHHs,  Pa3BUTHE  CIOCOOOB  IeOMETPHUYECCKHUX
U3MEPCHHH, KOOPIUHATHOTO U BEKTOPHOTO METOJOB JIJIsl PEIICHUS MaTeMaTHYECKUX
Y TIPUKJIQHBIX 33134,

* CTOXACTHYECKas JIMHUS, OCHOBaHHAs HA Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
MPEJICTABICHUA O BEPOSTHOCTHO-CTATUCTHYCCKHX 3aKOHOMEPHOCTSX OKPY)KAFOIIETo
MUpa.

Pasnmensl (TeMbl), BKJIIOYCHHBIE B COJIEpKaHUE YYCOHOW IWCIMILTHHBI,
SBJITFOTCSL OOIMUMH JiJisi BceX mpoduieil mpodeccnoHaasHOro 00pa3oBaHus U TPH



BCex oOBeMax y4eOHOTrO BPEMEHH HE3aBHUCHMO OT TOTO, SBIIACTCS JIM ydeOHas
nucuuiuinHa «MareMmatrkay 0a30BOM WM MPOGUITBLHOM.

B nmpuMmepHBIX TemMaTHYEeCKUX IIJJaHAX MporpaMMbl Y4eOHBIM MaTepuan
MPE/ICTaBIICH B (pOpMeE YepeayIolerocsi pa3BepThIBaHUS OCHOBHBIX COJIEPKATEIbHBIX
auHuM (anredpandeckoil, TeOpeTUKO-(QyHKIIMOHAIBHOM, YPAaBHEHUM W HEPABEHCTB,
Ir€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TO3BOJIIET THUOKO UCIOJIb30BaTh UX
pacroyioKEHUE U B3aUMOCBS3b, COCTABIATH pa0OUMil KaJeHAAPHBIM IUIaH, IO-
pa3HOMYy uepeAys y4eOHple TeMbl (TJIaBhl ydeOHWKA), YUYUTHIBAS MPOQPUIH
npodeccruonansHoT0 00pazoBanmsl, cienudpuky ocBanBaemoi mpodeccun CIIO mmm
cnetnansHoctd  CIIO, rnyOMHY wu3ydYeHHs Marepuana, ypOBEHb MOJATOTOBKHU
CTYJICHTOB 110 MPEJIMETY.

[Ipennaraemple B MOpPUMEPHBIX TEMATUYECKUX TIUIAHAX pPa3HbIE OO0BEMBI
y4eOHOr0 BpPEMEHM Ha HW3YyYCHHE OJIHOM U TOW K€ TEeMbl PEKOMEHAYETCS
WCIIOJIB30BaTh JUIsl BBINIOJIHEHUS Ppa3IMYHBIX Y4YeOHbIX 3amaHuil. Tem cambiM
pasnuuus B TpeOOBaHUSAX K pe3yJbTaTaM 00yUYEHUs MPOSBATCS B YPOBHE HABBIKOB 10
PEIIEHUIO 3a/1a4 U OIBITE CAaMOCTOSATEILHON padOTHI.

N3yuenne obmeoOpazoBaTenbHOM yueOHOM nucuumumabl «OY J1.03 MaTtema-
THKa» 3aBEpIIACTCS MOABEACHUEM UTOTOB B (popMe MUCHMEHHOTO K3aMeHa B MpO-
necce ocBoenus OIIOIT CIIO ¢ momyueHueM cpeHero ooiero oOpa3oBaHUs 1O
IporpaMmMe MOJArOTOBKH cHeIuanucToB cpeanero 3seHa (IITICC3).

B paznene mporpammel «CopepxaHue y4eOHOW AMCHMIUIMHBD) KypPCHUBOM
BBIJICJICH MaTepuall, KOTOPHIM NpU H3YYEHUM MaTEMaTHKHW Kak 0a30BOM, Tak u
npoQHIbHON y4eOHOM NUCIUIUIMHBI, KOHTPOJIIO HE MOJJICKHT.

1.2. MecTo y4eOHOM IMCUUIIIMHBI B Y4eOHOM IJIaHe

Yyebnas mucnumuinHa «MaTeMaTukay —SBISETCS y4eOHBIM —TPEIMETOM
o0s3aTeNbHOM TIpeAMeTHOM obnactu «Matematuka u uadopmatukay GI'OC COO.

VYuebnas aucnumuinHa «MaremaTukay Hu3ydaeTcs B 001eo0pa3oBaTeIbHOM
ke yueonoro miana IIICC3 CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHHS C
MOJIYYCHUEM CPEIHEro 00IIero oopa3oBaHusi, BXOAUT B COCTaB 00MIKUX 00111€00pa3o-
BaTEIbHBIX YUYCOHBIX JUCIUIUINH, GOPMUPYEMBIX U3 00s3aTEIBHBIX MPEIMETHBIX 00-
nacteit ®I'OC cpennero obmiero obpazoBanus, mis npodeccuit CIIO unm cneru-
anpHOCTeN CIIO cooTBercTBYtOMIEro Mpoduis mpodheccuoHaaIbHOTO 00pa30BaHMUS.

1.3. Pe3yabTaThl 0CBOCHUS Y4eOHON AUCUHMILIUHBI
OcBoenue coaeprkaHusi yueOHOW AucHUILIMHBI «MaTtemaTtuka» obecrieunBaet
JOCTUKEHHUE CTYIEHTAaMU CICAYIOLUX Pe3yibmamos:
o JAUYHOCHIHBIX:

OVIL.03 | Maremarnxa P 1-12, JIP 14, JIP 15,

JIP-COII-3
JIMYHOCTHBIE Pe3yJibTAThI Koa imyHoCTHBIX
peau3aluy NporpaMMbl BOCIIHTAHHUS pe3yJbTaToB pea-
(Oeckpunmoput) JIM3a1MH NPOrpam-
MBI BOCIIUTaHUS




OcozHaronuii ceds rpaxJaHMHOM U 3allIUTHUKOM BEJIHMKON CTpa-
HBI.

JP1

IIposiBisromni aKTUBHYIO TPAXAAHCKYIO ITO3ULIHIO, TEMOHCTPUPYIOLIUN
IIPUBEPKEHHOCTh ITPUHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKH AKTUBHBIA U YYaCTBYIOIIMHM B CTYJAEHYECKOM U TEPPUTO-
pHAIBLHOM CaMOYIPAaBICHUH, B TOM YHWCIIE HA YCIOBHUSX TOOPOBOJIBYE-
CTBA, IPOAYKTUBHO B3aUMOJCUCTBYIOIIMI U y4aCTBYIOIIMMI B IEATEIBHO-
CTH OOIIECTBEHHBIX OpraHU3aIUi.

JIP 2

Cobumroaroluii HOpMbI IPABOIOPAJIKA, CIEIYIOIIMNA HUeaiaM Ipax/iaH-
cKoro oobmecTBa, obecrieueHrss OE30IaCHOCTH, MpaB M CBOOO TpakaaH
Poccuu. JlosnbpHBIM K yCTAaHOBKAM | MIPOSIBJICHUSM MpECTaBUTENIEH CyO-
KYJIbTYp, OTJIMYAIOUIMNA UX OT TPYII C AECTPYKTUBHBIM U JI€BUAHTHBIM
MoBe/IeHuEeM. J[eMOHCTPUPYIOIINI HENMPUATHE U MPEAYyIPeKIaoNIHi co-
[[UAIBHO OIMAaCHOE MMOBEACHUE OKPYKAIOIIHX.

JIP 3

[IposiBRSArOMNI ¥ AEMOHCTPUPYIOMINN YBa)KCHHE K JIIOJSM TpyJa, 0CO-
3HAIOIINHA EHHOCTh COOCTBEHHOTO Tpyaa. CTpemsmuiics Kk popMupoBa-
HUIO B CETEBOM Cpelie JIMYHOCTHO M MPO(ECCHOHATBHOTO KOHCTPYKTHB-
HOTO «IM(POBOTO CIEAN.

JIP 4

JleMOHCTpUpYIOIMI NPUBEPKEHHOCTh K POJHOM KYJIbType, MCTOpUYE-
CKOH mamsITH Ha OCHOBE JIt0OBH K PomuHe, pogHOMY HApOIy, Majou po-
JUHE, NPUHATHUIO TPAJULMOHHBIX LIEHHOCTEM  MHOIOHALMOHAJIBLHOTO
Hapona Poccun.

JIP 5

HpOHBJ'IHIOH_II/Iﬁ YBAXKCHHUC K JIIOASAM CTApLICTO IMOKOJICHUSA U T'OTOBHOCTDb
K Yy4aCTHUIO B COHH&J’ILHOﬁ NOAACPIKKE U BOJIOHTCPCKUX IBUKCHUAX.

JIP 6

OCO3H8.I-OH_II/II71 MNPUOPUTCTHYO HNCHHOCTHL JIMYHOCTU UYCIIOBCKA; YyBaXKalko-
107051 CO6CTB€HHYIO " 9YKYI0 YHUKAJIBHOCTH B PA3JIMYHBIX CUTYyallUAX, BO
BCEX (I)OpMaX 1 BUAax JCATCIIbHOCTH.

JP 7

IIposBisromuid ¥ JEMOHCTPUPYIOLIUN YBaXKCHUE K IPEACTaBUTEIAM
Pa3INYHBIX 3THOKYJIBTYPHBIX, COUAIBHBIX, KOH()ECCHOHAIBHBIX U UHBIX
rpynn. Conpu4acTHBIM K COXpaHEHUIO, MPEYMHOKEHUIO U TPAHCISALUU
KYJIbTYPHBIX TPAIULIMI U EHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHUCKOTO
roCcynapcTBa.

JIP 8

Colmroaromuii 1 MponaraHJIupyroIIi mpaBuia 310poBOro u Oe3omac-
HOro oOpa3a JKM3HH, CIIOpTa; MPEeRyNpeKIAoIni 00 MPeoaoIeBaro-
IAM 3aBHCUMOCTH OT aJIkOroJis, Tabaka, ICHXOAaKTHBHBIX BEIIECTB,
a3apTHBIX Urp u T.4. COXpaHSIOMUNA TICUXOJOTUYECKYI0 YCTOMYUBOCTH B
CUTYAaTUBHO CJIOKHBIX UJIM CTPEMHUTCIBHO MCHAIOIUXCA CUTyalluAX.

JIP9

3aboTsammiics 0 3aluTe OKPYXKAIOLIEH cpenbl, COOCTBEHHON H
qy)k0il 0€301MacHOCTH, B TOM YHCie HU(POBOA.

JIP 10

[TposiBisiomuii yBakeHHE K 3CTETHUECKUM ILIEHHOCTSM, o0iasna-
IOLUI OCHOBaMH 3CTETUUECKOMN KYJIBTYPHI.

JIP 11

[IpuHMMaronMil ceMelHble [IEHHOCTH, TOTOBBIM K CO3/IaHUIO Ce-
MbU U BOCIIMTAHMIO JIETEH; NEMOHCTPUPYIOIIUMN HENPUATHE HACUIIUS B
CEMbE, yX0Jla OT POJIUTEIILCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUI
CO CBOWIMH JIETHhMH M X (DMHAHCOBOTO COJICPIKAHMSI.

JIP 12

JIN4YHOCTHBIE Pe3yJIbTAThI
peaju3anuu NporpaMMsbl BOCIIMTAHUS,

onpeacjicHHbIC OTPAC/JI€EBbIMHU TpCﬁOBaHI/IﬂMH K 1¢JIOBBIM Ka4YeCTBaM JIMYHOCTH




['OTOBBII COOTBETCTBOBATH OXHJAHHUAM paboTomaTeNneil: MPOEKTHO-
MBICIIALINH, YQPEKTUBHO B3aMMOACHCTBYIOUINH C WiIEHAMH KOMAaHIbl U
COTPYAHUYAIOIIUMI C IPYTUMU JIFOJbMHU, OCO3HAHHO BBIIOJIHAIOLIUM IIPO-
¢deccuonanbHble TpeOOBaHMSA, OTBETCTBEHHBIN, IMYHKTYAJIbHBIH, JAUCIHU- JIP 14
TUTMHUPOBAHHBIH, TPYIOJIIOOUBBINA, KPUTUUECKHU MBICIISIINHN, HAallCIIEHHBIN
Ha JIOCTHKCHHE MOCTABJICHHBIX IIEJICH; IEMOHCTPUPYIOIIUK Mpodeccuo-
HaJIbHYIO0 )KU3HECTOMKOCTh

OTKpLITBIfI K TCKYIIUM U HNCPCICKTHUBHBIM U3MCHCHUAM B MUPC Tpylda U

npodeccuit AP 13
JInyHOCTHBIE Pe3yJIbTAThI
peau3alniu NporpaMmMbl BOCHUTAHMS,
omnpeeieHHbIe Cy0ObeKTaMHu 00pa30BaTeJILHOIO Mpoiecca
AJIEKBaTHO OLICHUBAIOIIMNA CBOM CIHOCOOHOCTH U BO3MOXKHOCTH, OTBET- JIP-COIL-3
CTBEHHO OTHOCSIMICS K Ipolieccy 00y4eHHsI U ero pe3yabTaTam ) )

MemanpeomMemHuuix:

1) yMeHHe caMOCTOSITENIbHO ONpPENEsATh LEAN JEATENbHOCTH U COCTABIATH
IUIaHBI JIESTEIIBHOCTH; CAMOCTOSATEIBHO OCYLIECTBIATh, KOHTPOJIUPOBATh U KOPPEK-
TUPOBATh JIEATEIBHOCTh; MCIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI ISl TOCTHKECHHUS
MOCTABJICHHBIX LEJIEH U pealn3aluu IJAHOB JESATEIbHOCTH; BbIOMpATh YCHEUIHbIE
CTPATETUH B Pa3IUYHbIX CUTYaLHSIX;

2) yMeHHE TPOAYKTUBHO OOIIAThCS M B3aUMOJIEUCTBOBATH B IPOIECCE COB-
MECTHOM JESTENbHOCTH, YYUTHIBATh MO3WLUU JIPYTUX YYaCTHUKOB JEATEIbHOCTH,
¢ PexTUBHO pazpeniaTh KOHPIUKTHI;

3) BIageHue HAaBBIKAMM MO3HABATEIbHOM, Y4eOHO-UCCAEA0BATENLCKOW U MPO-
eKTHOM JIeATEIbHOCTH, HABBIKAMU pa3pellieHus: MpoosieM; ClioCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

4) TOTOBHOCTH U CIIOCOOHOCTh K CaMOCTOSITEIbHOM WH(GOPMAIIMOHHO-
NO3HABATEJIbHOM JIeATENbHOCTH, BJIaJICHUE HABBIKAMU MOJyYEHUsI HEOOXOAUMOMN MH-
¢dopManuu U3 ciaoBapel pa3HbIX THUIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX HC-
TOYHUKAX MH(POpMALUU, KPUTUYECKU OLIEHWBATh W HUHTEPIPETHPOBaTh HH(OpMa-
LU0, MOJIy4aeMYI0 U3 Pa3IuYHbIX UICTOYHUKOB;

5) yMeHue UCIOoIb30BaTh CPEACTBA UH(OPMAIIMOHHBIX U KOMMYHUKAI[MOHHBIX
texHoJsioruii (nanee - UKT) B pelieHnr KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHu-
3alIMOHHBIX 3a/1ad C COOJII0ICHHEM TPeOOBaHUI 3PrOHOMHUKH, TEXHUKHA Oe30macHo-
CTH, TUTUEHBI, pecypcocOepexeHus, MPABOBBIX U ATUUECKUX HOPM, HOPM HHpOpMa-
LIMOHHO 0€30I1aCHOCTH,

6) yMEeHHE ONpeleNsITh Ha3HAUCHUE U (PYHKUMU Pa3IMYHBbIX COLMABHBIX MH-
CTUTYTOB;

7) YMEHHE CaMOCTOSTENIbHO OLEHUBATh W NMPUHUMATh PEUICHUS, ONpPENeIso-
M€ CTPATErHIO MOBEACHUS, C YYETOM IPaKTaHCKUX U HPABCTBEHHBIX LICHHOCTEW;

8) BiIaJieHNE SA3BIKOBBIMH CPEICTBAMH - YMEHHE SICHO, JIOTUMHO M TOYHO M3Ja-
raTh CBOIO TOUKY 3PEHUs, UCIIOJIB30BATh aJI€KBATHBIE S3bIKOBBIE CPE/ICTBA;



9) BnazeHre HaBBIKAMH TO3HABATENILHOM pediiekcun Kak OCO3HAHMS COBEpIIIa-
€MbIX JEUCTBUN U MBICIUTENBHBIX MIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUH,
IpaHuUl] CBOETO 3HAHUS U HE3HAHMsI, HOBBIX I0O3HABATEIbHBIX 33/1a4 U CPENICTB
UX JOCTUKEHHUSL.

npeomemHubIx:

1) chOpMUPOBAHHOCTh TMPEACTaBICHUN O MaTeMaTUKE KaK 4YacTh MHUPOBOM
KyJbTYPBl U O MECTE€ MATEMATHKU B COBPEMEHHOW LUBUJIM3ALIMH, O CIIOCO0AaX OIMHU-
CaHVs HA MaTEMaTUYECKOM SI3bIKE SIBJICHUM PEAJIBHOTO MUPA;

2) c(OpMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKHX TOHATHUAX Kak O
BAKHEMIIIMX MAaTEMATUYECKUX MOJEIISAX, MO3BOJSAIOMIMX ONMUCHIBATh U U3y4aTh pas3-
HBIE IPOLIECCHI U SBJICHUS; TOHUMAHUE BO3MOKXHOCTH aKCMOMATUYECKOTO MOCTPO-
€HUsI MATEMAaTUYECKUX TEOPHM;

3) BIaicHUE METOJaMM JO0KAa3aTeJIbCTB M aTOPUTMOB PELICHUS; YMEHUE HX
IIPUMEHSATH, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKIACHHUS B XOJI€ PELICHUS 3a/1a4;

4) BJIaJICHUE CTAHIAPTHBIMHU IMPUEMaMH PELICHUS PallMOHAJIBHBIX U UPpaALUO-
HaJIbHBIX, [IOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU U HEpa-
BEHCTB, UX CHUCTEM; HMCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTrPaMM, B TOM
YyCIle UL TIOUCKA IyTH PELIEHUs] U WIUTIOCTPALUM PELICHUS YPaBHEHUM U Hepa-
BEHCTB;

5) c(hOpMUPOBAHHOCTh MPEACTABICHU 00 OCHOBHBIX IMOHATHUSX, UJEAX U METO-

JaX MATEMATUYECKOr0 aHAJIN3A;

6) BIAJEHUE OCHOBHBIMU ITOHATHSIMHU O IUIOCKMX M HPOCTPAHCTBEHHBIX TI€O-
METpUYECKUX (Urypax, HUX OCHOBHBIX CBOMCTBaxX; C(POPMUPOBAHHOCTb YMEHHS
pacno3HaBaTh Ha YepTeKaxX, MOJECISAX U B pEalbHOM MHUpE reoMeTpuyeckue (u-
I'ypbl; TPUMEHEHUE U3YYEHHBIX CBOMCTB reoMerpuueckux ¢uryp u popmyn ais
pELICHUsI TEOMETPUYECKUX 33/1a4 U 33]1a4 C IPAKTUYECKUM COJICPKAHUEM,;

7) chOpMHUPOBAHHOCTH TMPEACTABICHUN O MpOIecCax U SIBICHUSX, UMEIOIINUX
BEPOSITHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHU-
pe, 00 OCHOBHBIX MOHSTHUSAX AIEMEHTAPHON TEOPUU BEPOSTHOCTEH; yMEHUIN Haxo-
JIUTh ¥ OIEHUBATh BEPOSTHOCTH HACTYIUICHUSI COOBITHI B MPOCTEUIINX MPaKTHYE-
CKMX CUTyalHSX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIUYNH;

8) BJ1aJilcHNE HAaBBIKAMH HUCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTrPaMM IPHU

pELIECHNHN 3a/1a4;

B pe3ynbrare n3ydeHus yuyeOHOTo npeaMmera «MareMaTrkay Ha YPOBHE Cpeli-
Hero o0I1ero oopa3oBaHus:
BrImmyckHHUK Ha 0a30BOM YPOBHE HAYIHTCS:

— BBITIOJTHATE apu(PMETHUEeCKUEe IEHCTBHS, COUYeTas YCTHBIE M ITHCHMCHHBIC
MPUEMBbI, TIPUMEHEHUE BBIYMCIHUTEIBHBIX YCTPOWCTB, HAXOIUTh 3HAUYEHWE KOPHS
HATypaJbHON CTETNEeHH, CTETICHH C PAIlMOHAIBHBIM TOKaszaTeyeM, jorapudma, uc-
MOJIB3YsI TIPH HEOOXOIMMOCTH BBIYHCIIUTEIBHBIC YCTPOMCTBA; MOJIH30BATHCS OIEHKON
1 TIPUKHUIKON IIPH IPAKTHUUECKUX pacueTax;

— MMPUMEHSTH TIOHSTHS, CBA3aHHBIC C ICTUMOCTBIO IIEJIBIX YHCE, TIPU PEIICHUN
MaTeMaTUYECKUX 3a7a4;



— HaxXOAUTh KOPHH MHOTOYJIEHOB C OJTHOM MEPEMEHHOM, PACKIabIBATh MHOTO-
YJIEHbl HA MHOYKHUTEIIH;

— BBINIOJIHATh JIEUCTBUSL C KOMIUIEKCHBIMU YHCJIAMH, TIOJIb30BATHCS TEOMETPHU-
YECKOM MHTEPIIPETAMEN KOMIUICKCHBIX YHCEJ, B MPOCTEUIINX CIIy4asX HaXOIUTh
KOMITJIEKCHBIC KOPHHU YPaBHEHUM ¢ JCHCTBUTEIBLHBIMU KOADOUIIMEHTAMH;

— IPOBOJIUTH MPe0OpPa30BaHUs YUCIOBBIX U OYKBEHHBIX BbIpa)KE€HUM, BKIIOUYA-
IOIUX CTENEeHH, PaAUKabl, JorapudMbl 1 TPUTOHOMETpUYECKUE (QYHKIINH;

— WCTOJB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUECKOU JIEATEIb-
HOCTH Y B MOBCEIHEBHOMW >KU3HU JJIsI PAKTUYECKUX PAcUYeTOB MO (popmyiaM, BKIIIO-
yasi (opMyJibl, COJlepKalllie CTENEHU, PaJIuKallbl, JIOTapu(dMbl U TPUTOHOMETpUYE-
ckue (YHKIMH, UCTOJB3YysS MPU HEOOXOJUMOCTH CIPABOYHBIC MAaTEPHAIBI U TIPO-
CTEUIIINE BBIYUCIIUTENBHBIE YCTPONCTBA;

— ONPENENATh 3HaUYCHUE (PYHKIIMHU MO 3HAUYCHUIO apryMEHTa IMPHU Pa3IMYHbBIX
crioco0ax 3aaHus QyHKIUU;

— CTpOUTh TpadUKU M3YYCHHBIX (YHKIMN, BBIIOJIHATH MPEeoOpa3oBaHUs Tpa-
(bUKOB;

— OIKCHIBATH 10 rpaduKy U o GopMyJie MOBEICHNE U CBOMCTBA (DYHKIINH;

— pemaTh YpaBHEHHS, CHCTEMBI YPAaBHEHWI, HEPABEHCTBA, UCIIOJIb3Ysl CBOMCTBA
GyHKUMNA 1 uX rpaduyecKue MpeACcTaBICHMS;

— UCIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS U YMEHUSI B MPAKTUUECKOUN JesTeb-
HOCTH Y B TIOBCEIHEBHOMW KU3HU JJI OMHCAHUS U UCCIENOBAHUS C TIOMOIIBI0 (DYHK-
[IUN peasbHBIX 3aBUCUMOCTEH, MPE/ICTaBICHUs UX Tpadruecku; UHTepIIpeTalus rpa-
(UKOB peasbHBIX IPOIIECCOB;

— pemaTh palMoHaNbHBIC, MOKa3aTeIbHbIE U JIOTapU(PMUYECKUE YpaBHEHUS U
HEPABEHCTBA, UPPALIMOHATIBHBIC U TPUTOHOMETPUUYECKUE YPABHEHUSI, UX CUCTEMBI;

— JI0Ka3aTh HECIIOKHBIC HEPABEHCTBA,

— pemaTh TECTOBBIE 33aJa4d C NOMOUIBIO COCTABJICHUS YPAaBHEHHU U Hepa-
BEHCTB, UHTEPIIPETUPYS PE3YIbTAT C YUETOM OTPAHUYEHUN YCIOBUS 3a/1a4H;

— n300paxaTh Ha KOOPAMHATHON MJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUN
Y HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CUCTEM,;

— HaXOJIUTh MPUOTUKEHHBIC PEIICHUS YPABHEHUM M HMX CHUCTEM, HCHOJIb3Ys
rpaduuecKkuit METoI;

— peuiaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C MMPUMEHEHHEM TpaduuecKux
MIPEICTAaBIICHU, CBONCTB (DYHKIIHI, MPOU3BOIHOM;

— WCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUYCCKOU JIEATEIb-
HOCTH U B MOBCEIHEBHOMW XKWU3HU JJIs1 TOCTPOEHUS U CIIEIOBAHUS MPOCTEHIIINX MaTe-
MaTUYECKUX MOJICIICH;

BrimmyckHHK Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUHUTHCS:

— pemaTh MpocTeie KOMOMHATOPHBIC 3a1a41 METOJIOM Tiepedopa, a TakKe ¢
WCITOJIb30BAaHUEM U3BECTHBIX (popMyI, TpeyroidbHuka [lackans; Beraucisate kodhdu-
1ueHTsl OnHoma HeioToHa mo dopmysie u ¢ ucmoiab30BaHueM TpeyroibHuka [lacka-
TS,



— BBIYHCIISATh BEPOSATHOCTH COOBITMI HA OCHOBE IMOJCYETa YHUCIA HCXOOB
(mpocreiiime cirydan);

— UCTOJB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUECKOU JIEATEIb-
HOCTH W B IIOBCEJHEBHOM KM3HM ISl AHAIM3a PEAJbHBIX YHCJIOBBIX JAHHBIX, MPE-
CTaBJICHHBIX B BHUJC AUarpamMm, rpadukoB; s aHanm3a WHPOPMAIMKM CTaTHCTHYE-
CKOI'0 XapakTepa,

— HaxOJUTh CYMMY OE€CKOHEYHO YOBIBAIOIIECH T€OMETPUUECKOM MPOTrPECCHH;

— BBIYUCIISITH MTPOU3BOIHBIE U TIEPBOOOPA3HbIE DJIEMEHTAPHBIX (DYHKIMH, MpH-
MEHSS MPaBUJIa BEIYUCIICHUS MMPOU3BOIHBIX U MEPBOOOPA3HBIX, UCIIOIB3Ys CIIPaBOY-
HbIE MaTEpHUaJbl;

— HCCIIeIOBATh (DYHKIIMHA U CTPOUTH UX TPa(HUKH C TTOMOIILIO TPON3BOTHOM;

— pemaTh 3a/a4u ¢ MPUMEHEHUEM YpaBHEHUS KacaTeIbHOW K Tpaduky (QpyHK-
LMY

— pemaTh 3a7a4d Ha HAXOXJICHHE HAWOOJBIIEr0 W HAMMEHBIIETO 3HAYCHUS
GyHKIUU Ha OTPE3KE;

— BBIYUCJISITH TJIOMIA/Ib KPUBOJIMHEWHON TpaIelny;

— UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUECKOUN JesTeIb-
HOCTH M B TIOBCEJIHEBHOM >KU3HU JJIsi PEIICHUS] T€OMETPUUECKUX, (PU3NUECKUX, IKO-
HOMHUYECKUX U JPYruX MPUKIAAHBIX 3a7a4, B TOM YHUCJE 3a7a4 HAa HauOOJbIINE U
HaVMEHBIINE 3HAUCHUS C TPUMEHEHUEM alllapara MaTeEMaTUYE€CKOTO aHaln3a;

— COOTHOCUTD TNIOCKHE TeOMETpUUECKUe (GUTYpPHI U TPEXMEPHBbIE OOBEKTHI C UX
ONMHCAHUIMU, YEPTEKaAMHU, U300pAKEHUSAMU; pa3inyaTh U AHAJIM3UPOBATH B3aUMHOE
pacrosoxenue Guryp;

— n300paxaTh reoMeTprudeckue GUrypsl U Tejaa, BHINOIHATh YEPTEXK MO yCIIO-
BHIO 33/1a4H;

— peuaTb reOMETPUYECKHUE 3a]1a4M, ONHUPAsICh HA N3YYEHHBIE CBOMCTBA IIJIAaHU-
METPUYECKUX U CTEPEOMETPUUYECKUX (UTYpP W OTHOIICHUM MEXIY HUMH, IPUMEHSA
anredpanyecKrii 1 TPUTOHOMETPUYECKUH ammapar;

— IPOBOAUTH JOKA3aTEIIbHBIE PACCYKJICHUS IIPU PELICHUU 3a/a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIYUCIISITh JJUHEHWHBIC JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(PUTYpa-
USX, 00BEMBI U IUIONIAIA TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U MX MPOCTEUIITUX
KOMOMHAIINI;

— IPUMEHATh KOOPJMHATHO-BEKTOPHBIN METOM [JIsl BBIYMCIIEHUS OTHOIICHUH,
PACCTOSIHUM U YIJIOB;

— CTPOUTH CEUYEHHSI MHOTOTPAHHUKOB U M300paXkaTh CEUEHUS TEJ BPAILICHUS;

— UCIOJI30BaTh MPUOOPETEHHBIC 3HAHUSA M YMEHUS B MPAKTUYECKOUN IESATEb-
HOCTU U B MOBCEJHEBHOW >KU3HM JJIsI UCCIEN0BaHUS (MOAECIUPOBAHUS) HECIOKHBIX
MPAKTUYECKUX CUTYaIlMii HA OCHOBE M3y4YEHHBIX (POPMYJI U CBOWUCTB (PUTYD; BBHIUUC-
JICHUS JUTMH, TUTONIA/ e U 00bEMOB MPU PEIICHUH MPAKTUYCCKUX 3a7ad, UCTIOIb3Ys
Py HEOOXOJIUMOCTH CIIPABOYHHMKHU W BBIYUCIIUTEIIbHBIE YCTPONCTBA; MPUOOPETEHUS
IPAKTHUYECKOTO OTbITa JEATEIbHOCTH, MPEAIIECTBYIOMEN MTpodhecCHOHaIbHON, B OC-
HOBE KOTOPOH JISKUT JaHHBINA YI€OHBIN MPEIMET;



1.4. Conepxanue y4eOHOH IUCIUTIIIMHBI
(*3BE310YKOM BBIICISAIOTCS TEMbI 3aHATHI, TPOBOJUMBIX B (pOpME MPAKTUUECKON MTOATOTOBKH )

BBEJIEHUME
MaremaTnKa B HayKe, TEXHHKe, JKOHOMHKe, HHPOPMAUMOHHBIX TEXHOJIO-
TUAX M NPAKTUYECKOM AeATeJIbHOCTH.
Llenu u 3a7aun U3y4EHUsI MATEMAaTHKU IpU ocBoeHnu crienuansHocteit CIIO.

PA3EJI 1. AJITEBPA
TEMA 1.1. PASBBUTHUE ITIOHATHUSA O YUCJIE*
1.1.1 llenble U pauMoHaJbLHbIE Ynca. JleicTBUTEILHbIE YHCJIA.

IIpakTuyeckoe 3ansitue Ne 1. Apubmernyeckue NeHCTBUS HAJl YUCITAMH.

1.1.2. Ilpubnuosicennvle vtuucieHus.

IIpakTuyeckoe 3ansitue Ne 2. HaxoxaeHue nmpuOJIMKEeHHBIX 3HAYEeHUH BeJIU-

YHMH U MOTPElIHOCTeil BLIYMCJIEHUI, CDABHEHNUE YHCIIOBBIX BBIPAXKECHUM.

1.1.3. Komnnekcuole uucna. /leiicmeus HA0 KOMNIEKCHbIMU YUCIAMU 8 aleeOpau-
yeckou @opme. [ eomempuueckas unmepnpemayus KOMHIEKCHO20 YUCIA.
Tpueonomempuueckas u nokazamenvHas popma KomniekcHoz2o uucaa. /let-
CMBUsL HAO KOMNJIEKCHbIMU YUCTAMU 8 MPULOHOMEMPUYECKOU U NOKA3AMelb-
HOU hopmax.

TEMA 1.2. KOPHH, CTEIIEHU N JIOTAPU®MbI

1.2.1 Kopun u creneHu. KopHu HaTypallbHOM CTENEHU U3 YUCJA U UX CBOM-
CTBA.

IpakTnueckoe 3anaTue Ne 3. Beruncienue u cpaBHeHUE KOpHEW. BoinoaHe-
HUE€ PACUYETOB C PaJUKaIaMH.

1.2.2. Ctenenu ¢ paMOHAJLHBIMHU NOKA3aTeJsIMU, UX cBolicTBa. CTeneHu
C JEUCTBUTEIILHBIMU MMOKA3aTENAMU, UX CBOMCTBA.

1.2.3. Ceoiicmea cmenenu c oeiicmeumenbHvim noxkazamenem. IIpeodpaszo-
BaHUE PAIIMOHATBHBIX, UPPAIIMOHATILHBIX CTENIEHHBIX BBIPAKCHUH.

IIpakTnueckoe 3ansitue Ne 4. HaxoxxIeHHe 3Ha4EHUN CTENEHEW C PalHO-
HaJbHBIMH MTOKA3aTESIMU.

IIpakTnyeckoe 3ansaTue Ne 5. Pemenue nuppaimoHanbHbIX ypaBHEHU.

IpakTnueckoe 3ansiTue Ne 6. CpaBHeHue creneHeid. IIpeodpa3oBanus BeIpa-
YKEHUH, COAECPKAILINUX CTETICHH.

1.2.4. TlpeoOpa3oBaHue mnoOKa3aTeJbHbIX BbIpa:keHmii. [IpeoOpazoBanue
ajredOpanyecKMX BbIpaKeHU M.

IpakTuueckoe 3ausaTue Ne 7. PenieHue nokasareapbHbIX YPaBHEHUN.

1.2.5 Jlorapudm. Jlorapudm urcia. OCHOBHOE JIOTapU(PMUIECKOE TOKIACCTBO.
JlecsaTnunbie U HaTypanbHbIe Jorapudmel. [IpaBuna nerictBuii ¢ sorapudmamu. Ile-
pexoj1 K HOBOMY OoCcHOBaHUI0. [IpeoOpazoBanue gorapumMudecKkux BoIpaKCHUH.

IIpakTtnueckne 3ansaTuss Ne 8. Haxo:knenme 3HadeHuidd Jorapudpma mno
NMPOU3BOJILHOMY OCHOBaHHUIO. [lepexon OT 0JHOr0 OCHOBAHUS K IPYroOMYy.

IpakTnueckue 3ansaTus Ne 9, BeiunciieHre v cpaBHEHUE JTOTapUPMOB.



IIpakTnueckoe 3ansaTue Ne 10. IlpuGnuxkeHHBbIE BBIUYKCICHHUS U PEIICHUS
MPUKIIAAHBIX 33]1a4.
IIpakTuyeckoe 3ansitue Ne 11. Pemenrie norapuMuueckux ypaBHEHUH.

TEMA 1.3. OCHOBbI TPUTOHOMETPUU*

1.3.1 Paagnannas mepa yria. BpamarensHoe nBuskenue. CHHYC, KOCHHYC,
TaHI€HC U KOTAHT'€HC YHCIIA.

IIpakTuueckoe 3ansiTue Ne 12, PajgranHblli METOI U3MEPEHUS YTJIOB Bpalle-
HUS U CBSI3b C TPAJTYCHOU MEPOM.

1.3.2. OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIAECTBA.

IpakTnyeckoe 3ausaTue Ne 13. dopmyna npuseneHuss. OCHOBHBIE TPUTOHO-
MCTPHUYCCKHC TOXKIACCTBA

IpakTnueckoe 3ansaTue Ne 14. @opmyIibl CIOKEHHUS.

IIpakTuyeckoe 3ansitue Ne 15. @opmMynbl JBOMHOTO aprymeHTa, (OPMYIIbl
YABOECHUS.

1.3.3 @opmynwt nonosunno2o yana.

1.3.4 IIpeoOpa3oBaHue CyMMblI TPUTOHOMETPHYECKUX (PYHKIUI B MPOM3-
BeJeHHe U 00paTHO.

IpakTnueckoe 3ansatue Ne 16. I[IpeoOpazoBaHre CyMMbl TPUTOHOMETpPUYE-
CKMX (DYHKIIUI B IPOU3BENICHUE, U OOPaTHO.

1.3.5. Buvipasicenue mpuzonomempuueckux ()yHKuuili uepe3 maHzeHc nojo-
6UHHO20 apzZymMeHma.

1.3.6 IIpocTeiinine TPUrOHOMETPUYECKHE YPABHEHUSI.

1.3.7 Ilpocmeiiniue mpuzonomempuueckue HepageHcmaad.

IIpakTnueckoe 3ansatue Ne 17. ITpocrelilne TpPUroHOMETPUYECKUE YpaBHE-
HUS 1 HEPABEHCTBA.

1.3.8 O6paTHble TpUroHOMeTpUYecKHe (PYHKIUMM: aPKCUHYC, apKKOCHUHYC,
apKTAHI€HC YHKCIIa.

IIpakTuyeckoe 3ansitue Ne 18. O6paTHbie TPUTOHOMETPUYECKUE HYHKIUH

1.4. ®YHKIIUU, UX CBOMCTBA U T'PA®UKHN*

1.4.1 ®ynkumu. O6macTb ompeneseHUuss U MHOXKECTBO 3HAUYECHHM; rpaduk
GyHKUMH, TOCTpOeHHE TIpa@uKOB (YHKUUN, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMH.
CaoiicTBa (GyHKIIMU: MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD, MEPU-
OIUYHOCTh. [TpomexyTku Bo3pacTaHusi U yObIBaHUsS, HAUOOJIbIlIEE M HAMMEHBIIIEE
3HA4YCHUS, TOUKM OKCTpemyma. ['paduueckas uHTeprperanus. Apudmerudeckue
onepanuu Haj GyHKIMAMA. CiioxHas GyHKIHAS (KOMITO3HIIHS).

IIpakTuueckoe 3ansitue Ne 19. [loctpoenne u uteHue rpadukoB GyHKITUH.

1.4.2 TIpumepbl GyHKIHOHAIBbHBIX 3aBHCUMOCTEI B peajbHBIX Mpoleccax
U SIBJICHUSIX.

IpakTnueckoe 3ansitue Ne 20. IIpumepsl 3aBUCUMOCTEN MEXAY MEPEMEH-
HBIMH B PEAJTbHBIX MPOIIECCaX U3 CMEKHBIX TUCIIUILIVH.

1.4.3 Ilonamue o nenpepvienocmu ynkuyuu. Oopamuvie pynxyuu. Obracmo
onpeoenenusi u obaacms 3HaveHuti oopamuou Gpynxyuu. I'paguxk oopammuoit ghynk-
uuu.



1.4.4 Crenennsble, noKa3aTe/jbHble, JOrapupmMuyeckue ¥ TPUTOHOMETPH-
yeckue pynkuuu. O06parHble TpUroHoMerpuueckue QpyHkuu. Onpenenenust QyHk-
Ui, uX cBorcTBa U rpaduku. [IpeoOpazoBanus rpadukos. [lapamienpHbI epeHoc,
CUMMETpPHUsI OTHOCUTEIBHO OCEH KOOPAUHAT U CUMMETPHUSI OTHOCUTEIBHO Hayaja Ko-
OpAMHAT, CHMMETPUS OTHOCUTEIBHO MPSIMON Y=X, PAaCTSKEHUE U CKATUE BIOJIb OCEU
KOOpJMHAT.

IIpakTnueckoe 3ansaTue Ne 21. HenpepbiBHbIe M nepuogndeckue (PpyHk-
muu. Onpenenenue pyukuuit. Mccnegoanue ¢pynkiuu. CBolcTBa TMHEWHON, KBaapa-
TUYHOM, KyCOUYHO-JIMHEWHOHN U IPOOHO- TMHENHOU PyHKIHI

IIpakTuyeckoe 3ansaTue Ne 22. QOOpaTHble TPUrOHOMeTpHYeCKHe (PYHK-
uuu. CpoiicTBa W Tpaduky CHHyca, KOCHHYyCa, TaHTeHCa M KoTaHreHca. OOpaTHbIe
GbyHKIIUHM U UX TpadUKH

IIpakTnueckoe 3ansitue Ne 23. Ilpuxkiaagnbie 3agaun. [Ipeobpa3oBanus rpa-
dbuka pynkumu. [[apmMoHnYecKre KojieOaHusl.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA*

1.5.1 YpaBHenus u cucreMbl ypaBHeHMH. PanimonanpHbIe, MppallMOHAIBHBIE,
MOKa3aTelbHbIC, TPUTOHOMETPUUYECKUE YPAaBHEHHUSI M CHUCTEMbl ypaBHEHUH. PaBHO-
CUJIBHOCTh YPAaBHEHHI, HEPABEHCTB, CUCTEM. OCHOBHBIE MPUEMBI PELICHUS PALNO-
HaJIbHBIX, HUPPalMOHAIbHBIX, MOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUH
(pa3noxkeHue Ha MHOKUTEIH, BBEJICHHE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, Tpadu-
YECKHUI METON).

1.5.2 HepaBenctBa. Hcnosib3oBanne CBOMCTB M rpa¢ukoB PpyHKIuU npu
pelllcHUM YpPaBHEHUII M HepaBeHCTB. PanmoHanbHbIE, HppalMOHAIbHBIE, MTOKAa3a-
TeJIbHbIE HepaBeHCTBAa. OCHOBHBIE MPUEMBI UX pelieHus. Meron untepBanoB. M300-
pa)k€HUE HAa KOOPJAMHATHOW IUIOCKOCTM MHOKE€CTBA PEUICHHWN YpaBHEHHM M HEpa-
BEHCTB C JIBYMS IEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuconomempuueckue nepasencmea. Ocnoenvle npuemsl UX peuieHusl.

IIpakTuueckoe 3ansitue Ne 24. IIpeoOpazoBanue ypaBHeHnuii. [lokazarenn-
HbIE, JIorapuPpMUUYECKUE, TPUTOHOMETPUUECKUE YPABHEHUS.

IpakTuyeckoe 3ansitue Ne 25. Vcnonbs3oBanue CBOWCTB U rpadMKoB (yHK-
UM TSI pEIIEHUs] YPAaBHEHUN U HEPABEHCTB.

1.5.4 IlpuMeHeHHMe MaTeMaTHYEeCKHMX MeETOJ0B /ISl PellleHHUsl Coaep:Ka-
TeJbHBIX 32/1a4 M3 Pa3jIMYHbIX 00JacTeil HAYKH W nmpakTuku. MHTEpnperanus
pe3yabpTara, y4eT pealibHbIX OTPaHUYCHHUIA.

IIpakTuueckoe 3ansatue Ne 26. Pemienue comep:karebHbIX 3a/a4 U3 pas-

JIMYHBIX 00J1acTeld HAYKU M NMPAKTUKU. KopHu ypaBHeHUI. PaBHOCHIBHOCTh ypaB-
HeHuil. OCHOBHBIE IPUEMBI PEIICHUS YpaBHEHHUH. Penlienne cuctemM ypaBHEHUN.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEM
1.6.1 OcHOBHBIE MOHATHS KOMOMHATOPUKHU. 337]a9M HA TIOJICUET YMCIIA pa3-
MEIEHUH, IEPEeCTaHOBOK, coueTanuil. Pemenne 3aay Ha mepeGop BapuaHTOB.

IpakTnueckoe 3ansaTue Ne 27. PemieHne KOMOMHATOPHBIX 3a1a4. VcTopus
pa3BUTHUSI KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTUKU U UX POJb B pa3iny-



HBIX cepax deroBeuecKol xu3HeaesTenbHocTh. [IpaBuna komOunaropuku. Pazmenie-
HUSI, COYCTAHHS U IEPECTAHOBKH.

1.6.2 ®opmyna 6unoma Hurorona. CpoiicTBa OMHOMUHATBHBIX KO3 dUIIM-
eHTOB. TpeyronsHuk Ilackans.

IIpakTuyeckoe 3ansitue Ne 28. @opmyna 6uHom HproroHa. TpeyrosbHHK
[Tackans.

IIpakTnyeckoe 3ansaTue Ne 29. Pemienne npukinagspIx 3a1a4.

1.6.3 CoObITHE, BEPOSITHOCTH COOBITHS, CJIOKEHHE H YMHOKE€HHE BepPOosiT-
HOCTei.

IIpakTnueckoe 3ansiTue Ne 30. Kitaccuueckoe onpeaesieHue BEPOSITHOCTH,
CBOMCTBA BEPOSATHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEM.

IIpakTnueckoe 3anaTue Ne 31. Briuncnenune BeposiTHocTell. IIpukinagHbie
3a/1a4H.

1.6.4 IlonsiTue 0 He3aBUCUMOCTH cOOBLITHI. /IMcKkpeTHas cayyaiinas Besu-
YHMHAa, 3AK0H ee pacnpenejeHus. YncioBble XapaKTEepUCTUKU JUCKPETHOM Cllydan-
HOU BenuuuHbl. [ToHsATHE 0 3aKOHE OOJIBIIUX YUCE.

1.6.5 IlpeacraBjienue JaHHBIX (TaONHIBI, TUarpamMMBbl, Tpadukn). I eHeparb-
Hasi COBOKYITHOCTb, BbIOOpKa, cpenHee apudmerndeckoe, meauana. Ilonsitue o 3a-
Aa4YaX MATEMAaTHYECKON CTATUCTHKH.

1.6.6 Pemienne nmpakTu4ecKHX 3a4a4 ¢ NPpUMeHEHHEM BEePOATHOCTHBIX Me-
TOAO0B.

IpakTnueckoe 3anaTue Ne 32. [IpencraBineHue 4YWCIOBBIX JaHHBIX. [Ipu-
KJIaJIHbIC 3a/1a4H.

PA3JAEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIU3A
TEMA 2.1. MOCJIEJOBATEJIBHOCTH

2.1.1 Cnoco0bl 3aJaHHA M CBONCTBA YHMCJIOBBLIX IOC/JIEI0BATEJILHOCTEH.
CymMupoBaHue nociefoBaTellbHOCTEH. beckoHeuHo yObIBarolias reoMeTpudeckas
MIPOTPECCHS U €€ CyMMa.

IIpakTnuyeckoe 3ansaTue Ne 33. YncioBas nocienoBaTenbHOCTh

IpakTnueckoe 3ansaTue Ne 34. beckoHeuHO yObIBaroiias reoMerpuyeckas
porpeccus.

2.1.2 Ilonamue o npeodene nocnedosamenvrocmu. Cywecmsosarue npeoeid
MOHOMOHHOU 02PAHUYEHHOU NOCIe008aAMENbHOCTIU.

IIpakTnueckoe 3ansaTue Ne 35. [Ipenen nociie10BaTeIbHOCTH.

TEMA 2.2. TIPON3BOJHASA U EE IPUMEHEHUE*

2.2.1 Tlonsitue 0 MPoU3BOAHON (YHKUMU, ee TeoMeTpUYecKuii U puzuye-
CKMil CMBICJI. YpaBHEHHE KacaTtelbHOH K Tpaduky dhyHkiuu. [Ipon3BoHbIE CYyMMBI,
pa3HOCTH, MPOU3BEICHUS, YacTHbIC. [[pOM3BOAHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHK-
LU H.

IIpakTnueckoe 3ansitue Ne 36. [Ipon3BoiHAs: MEXAaHUYECKUN U T€OMETpUYE-
CKUI CMBICII IPOU3BOIHOM.

IIpakTuyeckoe 3ansitue Ne 37. YpaBHeHHe KacaTelbHOU B 00IIEM BHUJE.

IpakTnueckoe 3ansitue Ne 38. [IpaBwia u popmynsl guddepeHImpoBanus.



2.2.2 TlpumeHeHMe MPOU3BOIHON K HCCIeN0BAHNI0 QYHKIMIA U MOCTpoe-
HUIO TPa(PUKOB.

IpakTnueckoe 3ansatue Ne 39 VccinenoBanue QyHKIIUN ¢ TOMOIIBIO TIPOU3-
BOJHOM.

2.2.3 IlpousBoaHbie 00paTHON PYHKIUM U KOMIO3UINH (DYHKIIHU.

2.2.4 TlpuMepbl MCNOJIb30BAHUS NPOU3BOJIHOM ISl HAXOKIEHUS HAWIYY-
1Iero peleHus B MPUKJIAHbIX 3a1a4aX.

IIpakTuyeckoe 3ansaTue Ne 40. HaxoxneHne HanOONbIIEro, HAMMEHBLIETO
3HAYEHUS ¥ SKCTPEMAIIbHBIX 3HAYCHUHN (PYHKIINU.

2.2.5 Bropasi npou3BoiHas, ee reoMeTpUYeCKUil U (U3HYECKUIl CMBICII.
HaxoxneHne ckopocTH JIsl mporiecca, 3aJaHHOro (JOpMYIIOi U rpa@uKoMm.

TEMA 2.3. IEPBOOBPA3HAS U HHTEI'PAJI

2.3.1 IlepBooOpa3nas u uHTerpaj. [Ipumenenve onpeneaeHHOro UHTErpaia
JUIl  HAXOXKJIECHUS IUIOIIAAM KpUBOJMHEWHOW Ttpaneunu. Popmyna Hprorona-
Jleitonuna. [IpumMepsl mpuMeHeHHsI UHTETpaia B PU3KUKE U T€OMETPHH.

IpakTnueckoe 3ansitue Ne 41. HenmocpeacrBeHHOe MHTerpupoBanme. MH-
Terpaj u nepBooopasHas

IpakTnuyeckoe 3ansitue Ne 42. IlaTerpupoBanue METOIOM 3aMEHBI IEPEMEH-
HOM.

IIpakTuyeckoe 3ansitue Ne 43. IHTerpupOBaHKE 11O YaCTIM.

IIpakTuueckoe 3anaTue Ne 44. BoluucieHue onpeaeJeHHbIX HHTEIPAJIOB.
Teopema HproTona—Jleiibnuia

IIpakTuuyeckoe 3ansitue Ne 45. [I[puMeHeHne UHTErpajia K BHIYUCICHUIO G-
3UYECKUX BEJIMYMH U IJIOIIAJEH.

PA3JIEJI 3. TEOMETPUA
TEMA 3.1. IPAMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE*

3.1.1 B3zaumHoe pacmoJio:keHHe JABYX NPSIMbIX B mpocTpaHcTBe. [lapai-
JENBHOCTh MPSIMOM M IIOoCKOoCcTU. [lapammensHOocTh mmockocrei. llepnenaukymsp-
HOCTb IIPSAMOM M TUIOCKOCTH. llepnenaukynsap u HakJIOHHAsA. YTOJ MEXIy NPAMOU U
IJIOCKOCTBIO. J[ByrpaHHBIN yroj. YTOJ MEXAYy IUIOCKOCTAMU. [leprneHInKyIsipHOCTb
JBYX TUIOCKOCTEHN.

IIpakTuueckoe 3ansaTue Ne 46. BzanmHoe pacnoJio:xkeHue NPSIMbIX U IUI0C-
KocTell. [[pu3Haku B3aMMHOTO PACIIOJIOKEHUS NPSIMBIX. YTOJI MEXKIY NPAMBIMU.
[lepnenaukynsip ¥ HAKJIOHHASA K IUIOCKOCTHU. YTOJI MEXAY MPSIMOU Y MIIOCKOCTBIO

IpakTnueckoe 3ansaTue Ne 47. TeopemMbl 0 B3aUMHOM PacCHOJI0KEHUH
NPSAMOM U IJIOCKOCTH. Teopema 0 Tpex MEPIEHIUKYIIsSIpax

3.1.2 T'eomeTpuueckue MpeodpPa3oBaHNs MPOCTPAHCTBA: MAPAJUIICIbHBIN Te-
PEHOC, CHMMETPHSI OTHOCUTENIBHO IIOCKOCTH.

IIpakTnueckoe 3anaTue Ne 48. [Ipu3Haku U CBOMCTBA NMapajuIEIbHbBIX U IEp-
MEHIUKYJIAPHBIX TUIOCKOCTEMN.

IIpakTnueckoe 3ansatue Ne 49. PaccrossHue OT TOYKH 0 IUIOCKOCTH, OT
NPAMO# 10 IUIOCKOCTH. PaccTosiHME MEXAYy IJIIOCKOCTAMM, MEXKAY CKPELIMBAIO-
LIIAMUCS MIPSIMBIMH, MEXAY TPOU3BOJIbHBIMU (PUTYpaMHU B MIPOCTPAHCTBE



3.1.3 IlapausiesibHOE POEKTHPOBAaHMeE U €r0 CBoOMcTBa. B3anMHoe pacmosno-
xeHue. M300paxkeHne mpocTpaHCTBEHHBIX QUTyYp.

IIpakTnueckoe 3ansaTue Ne 50. [TapamienbHoe TPOESKTUPOBAHUE U €O CBOM-
CTBa.

3.1.4 ITnowaos opmozonanvHoil npoeKyuuU.

Ilpakmuueckoe 3anamue Ne 51. Teopema o nrowaou opmo2oHaIbHOU NPOEK-
YUY MHO20Y20NbHUKA.

TEMA 3.2. MHOT'OI'PAHHUKHU

3.2.1 Bpinykjble MHOTOTpaHHUKH. Bepmnsl, peOpa, TpaHd MHOTOTpaHHU-
ka. PazBepTka. MHororpanssie yrisl Teopema Jiisiepa.

3.2.2 llpusma. [Ipsimasi u HakJIoHHAsA npu3Ma. [IpaBuibHasi npu3ma.

3.2.3 Mapaanenenunen. Kyo. lupamuaa. [Ipasunbnas nupamuaa. YcedeH-
Has nupamuja. Terpasgp. Cummerpun B KyOe, B napajulesienunesie, B Ipu3Me U Mu-
pamuze. Ceuenus KyOa, Ipu3Mbl U MUPAMUJIbI.

3.2.4 TlpeacraBjieHue 0 MPABWJILHBIX MHOTOIPAaHHMKAX (TeTpaj’Jpe, Kyoe,
OKTa3pe, J0JEKa’Ape U UKOCASPE).

IIpakTnueckoe 3ansitue Ne 52. Pa3znuuHble BUAbI MHOTOTPaHHUKOB. X
U300paKEeHHUS.

IpakTnueckoe 3ansarue Ne 53. CeueHusi, pa3BepTKH MHOTOTPAHHHUKOB.

TEMA 3.3. TEJIA 1 TIOBEPXHOCTH BPAILIEHUSA
3.3.1 Huaunap u konyc. YceueHHbIH KOHyc. OCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, 00Opa3zyromias, pa3BepTka. OceBble CEUEHUSI U CEUCHHUs, NapalieIbHbIC
OCHOBAHMIO.
3.3.2 lllap u cdepa, nx ceuenne. KacareabHasi IJI0cKOCTh K cepe.
IIpakTuueckoe 3ansitue Ne 54, Ilnomaas noBepxHocTu. CummeTpusi Teja
BpallleHUs] 1 MHOTOTPAHHUKOB. BUbI CUMMETPUN B ITIPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUU*

3.4.1 Oobem u ero usmepenue. MurerpanpHas popmyna oobema. Dopmyibl
o0BpeMa Ky0a, MPSIMOYTOJIBHOTO TapaliyIeNIeTUIIe 1a, TPU3MBI, [IMJIUHIPA.

3.4.2 ®opmyJibl 00beMa MUPAMHABI U KOHYCA.

3.4.3 @opmyJibl IIOUIAAU MOBEPXHOCTEH WIMH/APA U KOHYCA.

3.4.4 ®opmyJibl 00beMa HIAPA U IUIOIIATU cephl.

IpakTnueckoe 3ansaTue Ne 55. Brruncnenue mionaaeit 1 00beMoB.

3.4.5 Tlogo6ue Tej1. OTHOMIEHNE MJIOIIAAEH MOBEPXHOCTEN U 00bEMOB 1O~
JTOOHBIX TeJI.

TEMA 3.5. KOOPJAUHATHBI U BEKTOPbBI*

3.5.1 [IpsimoyroJsibHasA (IeKapTOBA) CHCTEMA KOOPIAMHAT B MPOCTPAHCTBE.
dopMynia paccCTOSIHUS MEXKAY ABYMsS TOYKaMH. YpaBHEHHs Cepbhl, MIOCKOCTH U
MPSIMOM.

3.5.2 BekTopbl. Moayis BekTopa. PaBeHcTBO BekTOpoB. ClioKeHHE BEKTOPOB.
YMHOXKEHHE BEKTOpPA HA YKCIIO. Pa3nokeHne BEKTOpa Mo HapaBICHUAM. YTOJI MEX-
JIy IByMSI BEKTOPaMHU.



3.5.3 Ilpoexknus BexkTopa Ha och. Koopaunatel Bektopa. CkajsipHoe mpo-
U3Be/IeHHe BEKTOPOB.

I13 Ne 56. BekTopsl.

I13 Ne 57 YpaBHeHue OKpyKHOCTH, cpepsbl, TIIOCKOCTH. PaccTosiHre Mex Iy
TOYKaMH.

JleiCTBMS ¢ BEKTOPaMHM, 3aJaHHBIMHM KOOpAMHATaMH. CKaIsIpHOE NPOU3-
BEJICHUE BEKTOPOB.

BexkTopHOe ypaBHeHHMe NPSAMOi U IJIOCKOCTH. Vcnionb30BaHre BEKTOPOB
IIPU J10Ka3aTENbCTBE TEOPEM CTEPEOMETPHUH.

3.5.6 Ucnonib30BaHHe KOOPAMHAT M BEKTOPOB NPH pellieHUU MaTeMaTH4e-
CKHMX M NPUKJIAAHBIX 32/1a4.

JIns BHEAYIUTOPHBIX 3aHATHM CTyJEHTaM Hapsly C PEILICHUEM 3a7a4 U BbI-
IIOJIHEHUEM IPAKTUYECKUX 3aJaHUN MOYKHO IPEMJIOKUTH TEMBI UCCIEN0BATEIBCKUX
u pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEpU OTAENBbHBIX MEJIKUX 3a1ad U
yIpaXXHEHUH MpeaiaratoTcsl CIOKETHBIE 3aJJaHus, TPeOYIOIue JJIUTENbHON padoThl B
paMKax OJIHOM MaTeMaTHYeCKON CUTyaluu. DTU TEMbl MOTYT ObITh KaK MHIAUBUIY-
QJIbHBIMU 3aJaHUAMM, TaK U IPYNIIOBBIMU JUJII COBMECTHOI'O BBIIIOJHEHHUS HCCIIENO-
BaHMUS.

HPUMEPHBIE TEMbI PE®EPATOB (1OKJIA1OB),
NHIANBUAYAJIBHBIX ITPOEKTOB

HenpepbiBHBIE ApOOH.

[IpumeHeHne CIOKHBIX MPOLIEHTOB B dKOHOMUYECKUX PacyeTax.
[TapaiiennbHOE TPOEKTUPOBAHHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATHUCTHUKE.
BekTopHoe 3a1aHue NpsAMbIX U IIIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHre rapMOHMYECKHUX KOJICOAHMIA.

['paduueckoe penienne ypaBHEHUH U HEPABEHCTB.
[IpaBuiIbHBIE U MOJYIPABUIbHBIE MHOTOTPAHHUKHU.
Konunueckue ceueHuss 1 UX IPUMEHEHNUE B TEXHUKE.

0. TIlonstue nuddepennmana u ero MPUIOKEHUS.

1. CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyIuu.

2. HccnemoBaHue ypaBHEHUH M HEPABEHCTB C MTAPaMETPOM.

MR BOO~NOOA~WNE



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0bem y4yeOHOM QTMCHMILIMHBI M BHABI Y4e0OHOH padoThI
B Tabmuie ykazan o0bEM BpeMEHHM, 3aITAHUPOBAHHBIA HAa PEATM3AITUI0 BCEX
BHUJIOB Y4eOHOM pabOTHI:

Bup yueOHoii paboTbl Oobvem uacos

MakcumanbHas yyeOHass Harpy3ka (Bcero) 270
B TOM YHCJI€ B )OpME MPAKTUICCKON MTOATOTOBKH 140
O0s3aTe/IbHASI AyIMTOPHASI yueOHAasi HArpy3Ka (Bcero) 234
B TOM YHUCIJIE:

JIEKIINHU 120

MIPAKTUYECKUE 3aHATHS 114
KoncyabTanuu 30
IIpomedsicymounaa ammecmayus 6 popme  IK3aMeHa 6

2.2. TemaTu4ecKuil Ii1aH 001eo0pa3oBaTe/IbHOM Y4eOHOH TUCHMIIUHbBI

OV . 03. MaTemMaTuka
Makec. KosinuecTBO ay1IUTOPHBIX YaCcOB
y'leﬁ. BT.94. B
Ne HaumenoBanue dopme IIpakTny. (ce-
HArpyskKa Teopernu.
TeMbI pa3/iesioB U TeM Bcero npaKkTH- MHHApPCKHE)
CTyJeHTa . o0yueHue
qecKoit 3aHATHSA
(1ac) NOATOTOBKH
Beenenue 2 2 2 -
Pasznen 1. Anrebopa 124 124 72 60 64
11 PazButne moHsATHS O 10 10 10 5 4
YHUCIIe
12 Kopuu, crenenn wu 8 o8 10 18
J0orapumbl
13 OCHOBBI  TPUTOHO- 30 30 30 16 14
METPUH
14 DyHKIMHA, UX CBOM- 18 18 18 8 10
CTBa U TrpaQuKu
15 VYpaBHEHHsT M Hepa- 14 14 14 8 6
BEHCTBA
KomOunaropuka,
1.6 CTaTHCTHUKA U TEOPHS 24 24 12 12
BEPOSTHOCTEM
Paznen 2. Hauana
MaTeMAaTH4YeCKOro 42 42 20 16 26
aHaJu3a
2.1 ITocnenoBaTenbHOCTH 10 10 4 6
29 IIpon3BogHass u ee 20 20 20 10 10
MPUMEHEHUE




23 [TepBooOpa3zHas u 12 12 9 10
UHTErpa
ll:;jf‘e‘“ 3. Teomer- | 44 66 48 40 26
31 [Ipsambie W TIOCKO- 20 20 20 8 12
CTH B IPOCTPAHCTBE
3.2 MHOTOrpaHHUKH 12 12 8 4
33 Tena u noBepxHOCTH 6 6 4 2
BpalCHUS
34 |Vbvepemmi B reo-| 4, 12 12 10 2
METPUHU
35 KoopauHaTtel u Bek- 16 16 16 12 4
TOPBI
KoncyabTanumn 30
JK3aMeH 6
Hroro 270 234 140 120 114
Koncyabranuu
1o yyeonoi aucuumianne OY /.03 MaremaTuka, 30 yacon
Ne Ne Hegern HanMeHoBaHHe TeMbI Ko.1-
KOHC- | 10 no BO
oMU | wiany | gaxkry 4acoB
1. 8 WNupuBuayanbHblid npoekT. [loaroToBuTenbHbIN ATam: ONpee- 2
JICHUE PYKOBOJUTEINICH MPOEKTOB; IMOMCK MPOOIEMHOTO TI0-
75,
2. 9 WNuauBuayanbHelii poekT. [10ArOTOBHTENBHBINA 3Tar: BHIOOP 2
TeMbl M €€ KOHKpeTH3auus;, (OpMHUPOBAHHE MPOEKTHON
TPy
3. 10 WNuauBuayanbHblii mpoekT. [ToMCKOBBINA JTar: YTOYHCHHE Te- 2
MaTHYECKOTO MOJISI U TEMBI ITPOEKTA, €€ KOHKPETU3ALIUS
4. 11 WNuauBuayanbHblil POeKT. [TOMCKOBBIN ATar: OMpeeieHUue 1 2
aHaJu3 MpoOJIeMbl; MOCTAHOBKA IIEJIM MPOEKTa
5. 12 WNHauBHAyalbHBIH  TPOEKT. AHAIWTHYECKMH dTal: aHalln3 2
uMmeroleics nadopmanuu; coop 1 u3yueHue nHdopmanmu;
MOUCK ONTUMAJIIBLHOTO CIOCO0a TOCTUKEHUS 1IEJIU MPOEKTa
(aHanu3 albTEpHATUBHBIX PEIICHUI), MOCTPOEHUE AaJIro-
pUTMa JEATENBHOCTHA COCTABIICHUE IUIAHA PEAIU3aLMH MIPO-
€KTa: MOIIAaroBoe MIAHUPOBAHKUE PadOT; aHAIN3 PECYPCOB
6. 13 Anrebpa 2
7. 14 Pemenwue 3aay mo anredpe 2
8. 15 Hauana maremaTnueckoro anaiamnsa 2
9. 16 Perrenue 3a1a4 mo HavajgaM MaTeMaTHYECKOTO aHAIH3a 2
10. 30 WuauBuayanbHbiid mpoekT. [IpakTudeckuit stam: BBITIOJHEHUE 2
3aIJIJAaHUPOBAHHBIX TEXHOJIOTUYECKUX OMEpaluil; TEKYIIHUM
KOHTPOJIb KaY€CTBA;
11. 31 WHauBuya bHbIA  TIPOeKT. IIpakTHuecKuil oTam: BHECCHHE | 2
(npu HEOOXOAMMOCTH) U3MEHEHUI B KOHCTPYKIMIO U TEX-
HOJIOTHIO




12. 32 WNuguBuayanbubiii mpoekrt. Ipesenranmonnsii sram: Iloaro- 2
TOBKa MPE3CHTAIMOHHBIX MaTepuanos; IIpe3eHTarus mpo-
CKTa,

13. 33 WuauBuayanbHbii npoekt. [Ipesenrannonnslii otam: M3yuenue 2
BO3MOYKHOCTEH HCIOJIb30BAHMS PE3yJbTaTOB MPOEKTa (BbI-
CTaBKa, MpoJaxa, BKIOUYEHUE B OaHK MPOEKTOB, MyOIHKa-
TIHST)

14. 34 WHauBuayatbHbIH 1poekT. KOHTpoabHBIi dTam: aHallu3 pe- 2
3yJIbTATOB BBITIOJTHCHHSI TPOCKTA; OIIEHKA Ka4eCTBA BBITIOJI-
HEHUS MPOCKTA

15. 42 I'eomerpus Pemenue 3agad mo reomMmeTpun 2

Hroro | 30




2.2. XapaKkTepucTUKA OCHOBHBIX BUI0B Y4eOHOI1 1eSITeJIbHOCTH CTY/IEeHTOB

Ne
n/n

Conep:xanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BUJ0B Y4eOHOM JeSITeJIbHOCTH
CTYAEHTOB (HA YPOBHeE Y4eOHBIX JIeliCTBHIl)

1.

Beenenue

O3HaKOMJIEHHE C POJIbI0 MAaTEMAaTUKU B HAayKe, TEXHUKE, IKOHO-
MHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSX W MPAKTUYECKOH nes-
TeNbHOCTH. O3HAKOMJICHHE C LENISIMH | 3a/1a4aMH U3Y4EHHs Ma-
TEMaTUKU IpU 0CBOeHMHU cnenuanbHocteit CI110

AJITEBPA

Pa3Burtue
YHUCIIe

IIOHATHUA (¢

Beinonnenune apudmernueckux ASHCTBUH HaJ 4YuCiIaMH, coye-
Tasl yCTHbIE U TUCbMEHHBIE IPUEMBI.

Haxoxxnenue npuOInKeHHbIX 3HAY€HUH BEJTMYMH M MOTPEIIHO-
CTel BbIYUCIICHUH (aOCOMIOTHONW M OTHOCUTENHHON); CpaBHEHUE
YHCIIOBBIX BBIPAKEHUI.

Haxoxxnenne ommOOK B MpeoOpa3oBaHUAX U BBIYHCICHUAX (OT-
HOCHUTCSI KO BCEM ITYHKTaM IPOrpaMMBbl).

KopHnu,
pudmbI

CTENCHH, JIOTa-

O3HaKOMJICHHE C TIOHATUEM KOpHS N-i CTENEHH, CBOWCTBAMHU
pasvKaJIoB U PaBUJIaMH CPaBHEHUS KOPHEH.

@opMyJIMPOBAHUE ONPEACIICHUS KOPHS U CBOMCTB KOpHEH. BbI-
YHCJIEHUE U CPAaBHEHUE KOPHEH, BBIIIOJIHEHNE NIPUKUIKHU 3HaYe-
HUs KopHs. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIpaKe-
HUH, coAepkKalluX paauKalbl.

Beimonnenune pacueToB mo GopMmyiaM, colepKalluM paJnuKaibl,
OCYILECTBIISAs1 HEOOXOIMMBbIE MTOACTAaHOBKH U IIPeoOpa3oBaHusl.
Omnpenenenre paBHOCUJIBHOCTU BBIPaKEHUM ¢ pagukainamu. Pe-
LICHUE UPPALMOHAIBHBIX YPABHEHUIA.

O3HaKOMJICHHE C TIOHATHEM CTENEHU C JCHCTBUTEIbHBIM IOKa-
3aTeleM.

HaxoxneHue 3HaueHUM CTENEHU, UCTIONb3Yys NMPU HEOOXOIUMO-
CTH MHCTPYMEHTAJIBHBIE CPECTBA.

3anucbIBaHUE KOPHS N-M CTENEHW B BUJAE CTENEHU C JPOOHBIM
MoKazareneM U Hao0opoT.

@opMyJIMpOBaHNE CBOWCTB CTENEHEH. BbIuncienue creneHei ¢
palMOHaIbHBIM [10KA3aTEJIEM, BBIIIOJHEHUE IPUKUIKA 3HAYECHHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue YMCIOBBIX M OYKBEHHBIX BBIpAQXKEHUH, coOJllep-
JKalUuX CTEIEHHU, IPUMEHSS CBOWCTBA. Penienne nokasarebHbIX
YpaBHEHUM.

O3HakoMJIeHHE C NMPUMEHEHHEM KOpHEH U cTeneHedl mpu BbI-
YUCJIICHUM CPEJHUX, NEICHUU OTPE3Ka B «30J0TOM CEYECHUN.
Pemenre nmpukiiagHeIX 3a/1a4 Ha CIIOXKHBIE POLEHTHI.
Beinonnenue npeodpa3zoBaHuil BBIpaXEHHH, MpUMeHeHHe (op-
MyJ, CBSI3aHHBIX CO CBOMCTBAaMHM CTENEHEH M Jorapudgmos.
Omnpenenenne 00JaCTH JOMYCTUMBIX 3HAYEHUW Jorapudmude-
CKOT0 BbIpakeHus. Pemenne norapumMuyeckux ypaBHeHUH

OCHOBbBI TPUTTOHOMETPUH

OCHOBHBIE TOHATUSA

W3ydeHue painaHHOTO METO/AA W3MEpPEHHUsS YIJIOB BpallleHUs U
UX CBSI3U C rpagycHoi mepoil. M3o0paskeHue yTriioB BpalieHHUs
Ha OKPY>XHOCTH, COOTHECEHUE BEIMUYUHBI YIJa C €ro pacroio-
xenueM. opMmynupoBaHue ONpeEAEICHUI TPUTOHOMETPUIECKUX
GyHKIUI UIs1 YTII0B MOBOPOTA U OCTPHIX YIJIOB MPSIMOYTOJIBHO-
r'0 TPEYroJbHHUKA U 00BSICHEHUE UX B3aUMOCBSI3U

OCHOBHbIE TPUTOHOMET-

HpI/IMeHeHI/Ie OCHOBHBIX TPHUIOHOMETPHUYCCKUX TOXKIACCTB I




PUYCCKHUE TOXKICCTBA

BBIYHCIICHHS] 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIIUH 1O OI-
HOU U3 HUX

[IpeobpazoBanust  mpo-
CTEHIINX TPUTOHOMETPH-
YECKUX BBIPAKECHUN

N3ydyeHne ocHOBHBIX (OpMYIN TPUTOHOMETpUU: (HOPMYIIBI CIO-
KEHHS, YIBOEHHS, MPeoOpa3oBaHUs CYMMBbI TPUTOHOMETpUYE-
CKUX (PYHKUMH B NPOU3BEACHHE U IMPOU3BEACHUS B CYMMY U
IIPUMEHEHHUE NIPU BBIUMCIIEHUH 3HAUYE€HUSI TPUTOHOMETPUUECKOTO
BBIPAKEHMS U YIIPOLLEHHUS €TO0.

O3HaKOMJIEHHE CO CBOMCTBAMHM CHUMMETPUM TOYEK Ha €IUHUY-
HOM OKPY)KHOCTH M MpPUMEHEHUE UX JAJs BbIBojAa (popmyn mpu-
BEJICHUS

[Ipocreiie  TPUTOHO-
METPUYECKUE YpaBHEHUS
1 HEpaBEHCTBA

Pemennie nmo ¢opmynaMm U TPUTOHOMETPHUUECKOMY KpPYTY MpO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHUI.

[IpumeneHue oOLIMX METOJIOB pELICHHS ypaBHEHUU (TpuBese-
HUE K JIMHEHHOMY, KBaJpPaTHOMY, METOJ Pa3JIOKEHUs HAa MHO-
JKUTEJIM, 3aMEHbI TIEPEMEHHON) MPU pelIeHUH TPUTOHOMETpUYe-
CKMX YpPaBHCHMH. YMEHHE OTMEUYaThb HAa KPYre pELICHUs Ipo-
CTEHIINX TPUTOHOMETPUUYECKHUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTAaHI€HC Yucia

O3HakoMJICHHE C TIOHSATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
GbyHKIHIA.

N3ydenue onpenesnieHUi apKCUHYCa, apKKOCUHYCA, apKTaHT€HCa
yrcna, (HOpMyIHpOBaHHE UX, H300paKeHHWE Ha EIUHUYHON
OKPY>KHOCTH, IPUMEHEHHUE TIPU PEIICHUN YPAaBHEHUI

®YHKIUU, UX CBOMCTBA U TPA®UKH

Ilouatue o
hyHxk-

QyHKIUN.
HEIPEPBIBHOCTU
17071

O3HaKOMJICHHE C MOHSITUEM NEPEMEHHOH, MpUMepaMu 3aBUCH-
MOCTEH MEXY IEPEMEHHBIMHU.

O3HakoMJIEHHE C TMOHATUEM Trpaduka, ONpe]esIeHue NpUHal-
JIeKHOCTH TOUKH rpaduky ¢pyHkuuu. OnpeneneHue 1no Gopmyie
IpocTeiiiel 3aBUCMMOCTH, BUJa ee rpaduka. BeipaxeHue 1o
bopmyIe o1HON NEpEeMEHHOM uepe3 JpyTrue.

O3HakoMJIeHHE C olpeaeraeHueM (QYHKIUH, (OpMYIUpOBaHKE
ero. Haxoxxaenue obnacTu onpejeneHus U 00JacTu 3HauYEHUH

byHKIUHA

10.

CaoiicTBa byHKIUH.
I'padnueckas uHTEpIIpE-
taius. [Ipumeps! ¢GyHK-
[IUOHAIBHBIX 3aBHCHUMO-
CTeil B peaJbHBIX MpO-
[[eCCax M SBJICHUAX

O3HakoMJIeHHE C NMpuMepamMH (YHKLIHMOHAJIBHBIX 3aBUCHMOCTEH
B PEAIBbHBIX IIPOLIECCAX U3 CMEKHBIX TUCIHILINH.
O3HaKOMJIEHHE C J10Ka3aTEIbHBIMU PACCYKICHUSIMH HEKOTOPBIX
CBOICTB JTMHEIHOW M KBaJpaTUYHON (YHKIIUI, IPOBEIECHUE HC-
CJIEZIOBAaHUS JTMHEWHOW, KyCOUYHO-JIMHEHHOH, qpoOHO-TMHEHHON
U KBaJgpaTuyHOW (QyHKIUH, mocTpoeHue ux rpagukos. Ilocrpo-
eHMe U uyTeHue rpadukoB pyHkumid. MccnenoBanue GyHKIMH.
CocraBnenue BUJOB QYyHKIUI MO JaHHOMY YCJIOBHIO, pEIIEHHE
3a/1a4 Ha SKCTPEMYM.

Brimonnenune npeoOpa3oBanuii rpaduka GyHKIMH

11.

OO6patHble QyHKIIUU

W3ydyenue moHsATHS OOpaTHON (YHKIMH, ONpEeTeHHEe BUIA U
MOoCTpoeHUEe rpaduka oOpaTtHO (yHKIMHU, HaXOXKAEHHUE ee 00-
JIacTH OIpeJiesieHus M 00sacTu 3HaYeHui. [IpumeHenne cBocTB
GyHKIUI MIPU MCCIIEOBAaHUM YPAaBHEHUN M PELICHUH 33734 Ha
sKcTpeMyM. O3HaKOMJIEHHE C MTOHITHEM CI0KHON (PYHKIIUU

12.

Crenennele, MoKa3a-
TeNbHBIE, JIoTapudmude-
CKHE€ M TPUTOHOMETpHYE-
ckue ¢ynkuuu. OOpart-
Hble  TPUTOHOMETpHYE-
ckue QyHKIUU

Bbruucnenne 3HaueHuil (YHKIMHA 1O 3HAYEHHUIO apryMEHTa.
Omnpenenenue MoOJI0XKEHUSI TOUYKU HA rpapuke Mo ee KoopAuHa-
TaMm ¥ Ha00OPOT.

Hcnonp3oBaHne CBOMCTB (YHKUIUN JUIsi CpaBHEHHUs 3HAuY€HUMN
CTerneHel u jorapu@mos.

[Toctpoenue rpauKoB CTENEHHBIX U JIOTapU(PMUUYECKUX (PYHK-
1uil. Pemenne nmokasarebHbIX U JOrapu(MUUYECKUX YpaBHEHUH




Y HEPABEHCTB 110 U3BECTHBIM aJITOPUTMaM.

O3HakOMJIEHME C TIOHATHEM HEIPEPHIBHOW IEPUOINYECKON
byHkuMH, GopMyIUpoOBaHWE CBOWCTB CHMHYCAa W KOCHHYCA, TO-
CTPOCHHUE UX TPa(HKOB.

O3HakoMJIEHHE C MOHATHEM FapMOHMUYECKUX KOJeOaHUH U IpHu-
MepaMH TapPMOHHUYECKUX KOJIeOaHM U1l ONMMCAHUS IPOIIECCOB B
¢du3uke u Apyrux odnactax 3HaHusA. O3HAKOMIICHHUE C ITOHATUEM
pa3pbIBHOM  mepuoauueckoi  (GyHKIHH, (HOPMYIHPOBAHUE
CBOMWCTB TaHI'€HCA M KOTAaHI€HCAa, IIOCTPOCHUE UX IPa(UKOB.
[TpumeHenne cBOWCTB (GYHKUMN AJISi CpaBHEHHS 3HAYCHHUNA TPH-
TOHOMETPUYECKUX (DYHKLUH, pelleHus TPUTOHOMETPUUYECKUX
YPaBHEHUM.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHK-
U1 U oTpeiesieHue 1o rpadukaM UX CBOKCTB.

Beinosnsenue npeobpa3zoBaHus rpaguKoB

YPABHEHUA U HEPABEHCTBA

13.

YpaBHEHUST U CHUCTEMBI
YpaBHEHUU
HepaBeHnctBa u cucremsl
HEpPABEHCTB C JIByMS IIe-
PEMEHHBIMU

O3HakoMJIEHHE C MPOCTEHIIMMU CBEIEHUSMH O KOPHAX anred-
panyuecKux YpaBHEHUM, MOHATUSMU UCCIIEIOBAHUS YPAaBHEHUN U
CUCTEM YPABHEHMH.

N3ydenune teopur paBHOCWIBHOCTH YPAaBHEHUN U €€ MpPHUMEHE-
Hus. [loBTOpeHue 3amucu pemeHus CTaHAAPTHBIX YPaBHEHMI,
IIPUEMOB IPeoOpa30BaHMsI YpaBHEHMM Il CBEAECHUS K CTaH-
JTApTHOMY YpPaBHEHHUIO.

Pemenue panuoHanbHbIX, UPPALIMOHATIBHBIX, [TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKHUX YPABHEHUM U CUCTEM.

Hcnonp30Banue CBOWCTB M TpadUKOB (YHKIMN Ui PEIICHHS
ypaBHeHUH. II0BTOpEHNE OCHOBHBIX MPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHeHUH ¢ IPUMEHEHUEM BCEX IPUEMOB (pasiioxke-
HUS Ha MHOXXUTENW, BBEICHHUS HOBBIX HEU3BECTHBIX, MOACTa-
HOBKH, TpauuecKoro MeTo1a).

Pemenne cucreM ypaBHEHUH ¢ NPUMEHEHMEM Pa3JIMYHBIX CIIO-
co0O0B.

O3HakoMJIeHHE C OOLIMMM BONPOCAMH PELICHHs] HEPABEHCTB U
UCIOJIb30BaHUE CBOMCTB U TpapuKoOB (PYHKIMH HpU pelieHuH
HEPABEHCTB.

Pemennie HepaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
pa3INYHBIX CLIOCOOOB.

[IpuMeHeHre MaTeMaTHUYEeCKUX METOJIOB JJIsl PEILIEHUs Co/lepKa-
TEJIbHBIX 337124 U3 Pa3IMYHbIX 00JacTell HayKu U MpakTuku. Mu-
TEpPIPETUPOBAHUE PE3YJITATOB C yYETOM DPEAJbHBIX OrpaHuye-
HUM

KOMBUHATOPHUKA, CTATUCTUKA U TEOPHUSI BEPOITHOCTEHN

14.

OCHOBHEIE HOHATUA
KOMOMHAaTOPUKHU

W3ydeHue npaBuia KOMOWHATOPUKHA U MPUMEHEHHE TPU pellie-
HUU KOMOWHATOPHBIX 3aJ1a4.

Permenre KOMOMHATOPHBIX 33/1a4 METOAOM Tiepedopa U mo mpa-
BIJTY YMHOXECHHUSI.

O3HakOMJICHHE C MOHATHSIMH KOMOWHATOPUKHU: Pa3MEIICHUSIMH,
COYETaHUSIMH, TIEPECTAaHOBKaMU U (hOpMyJIaMu JIJIsl UX BBIYUCIIE-
Hus. OObscCHEHUE W TpPUMEHEHHe (OPMYN JUIsl BBIYHCICHUS
pa3MeIeHN, TIEPECTAHOBOK U COUYECTAaHUM MPHU PEIICHUH 3a/1a4.
Oznakomienue ¢ 6maomom HerotoHa u TpeyronpHukoM [lacka-
ns1. Pemenne mpakTUUecKuX 3a7ad C WCIOJIb30BAHUEM TIOHITHI
Y TIPaBHJI KOMOMHATOPUKH

15.

DNeMEeHThl TEOpUU BEPO-

M3ydyeHne KIacCHMYecKOro OIpeieseHUs] BEPOSITHOCTH, CBOMCTB




SITHOCTEH

BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMmoTpeHune npuMepoB BBIUMCIICHUs BEpOSATHOCTEN. Pemienue
3a/1ay Ha BBIYHUCIICHUE BEPOSITHOCTEH COOBITHIA

16.

[IpencraBnenue TaHHBIX
(Tabnuupl, AWArpaMMBI,

rpaduKn)

O3HaKOMJIEHHE C MPEACTABICHUEM UMCIIOBBIX JAHHBIX M MX Xa-
pPaKTEpUCTUKAMU.

Pemenne mpakTudeckux 3agad Ha OOpabOTKY YMCIIOBBIX JaH-
HBIX, BBIYMCIICHUE UX XapaKTEPUCTUK

HAYAJA MATEMATHYECKOI'O AHAJIM3A

17.

HOCJ’IGI[OB&TGJ'IBHOCTI/I

O3HaKOMJICHHE C TIOHATHUEM YMCIOBOW IIOCIIENOBATEIbHOCTH,
crocobaMu ee 3a7jaHusl, BBIYMCIECHUSIMU €€ YWICHOB.
O3HaKOMJICHHE C IOHATHEM IIPEJENa MTOCIEN0BATEIbHOCTH.
O3HAaKOMJIEHHE C BBIYMCIIEHUEM CYMMbl OECKOHEYHOI'O YHCIO-
BOI'O PsiJia HAa NPUMEPE BBIYUCIEHHUS CYyMMbl OECKOHEUHO YOBbI-
BAIOIIEY N€OMETPUYECKON IPOTPECCUMN.

Pemenue 3a1ay Ha npuMeHeHHe QOPMYJIbI CyMMBbl OE€CKOHEYHO
yOBIBaIOLIE T€OMETPUUECKON IPOrPECCUU

18.

[IpousBonHas u ee mpu-
MEHEHHE

O3HaKOMJICHHE C TOHATHEM IIPOU3BOIHOMN.

N3zyuenne u popMynupoBaHue €€ MEXaHUIECKOTO M T€OMETpPH-
YECKOr0 CMBICIIA, U3YYEHHUE aITOPUTMa BBIYUCICHUS MPOU3BOJI-
HOHM HA IIPUMEPE BBIYKMCIICHHUS] MTHOBEHHON CKOPOCTH M yIJIOBO-
ro ko3 duimenTa KacaTeabHOM.

CocraBiieHHe ypaBHEHUS KacaTeIbHON B 0OIIIEM BHIC.
YcBoenune mnpaBui aupdepeHIupoBaHns, TaOIULbl MTPOU3BOJ-
HBIX DJIEMEHTAPHBIX (YHKIWH, npuMeHeHue Uit auddepennn-
poBaHUs PYHKIUI, COCTABIEHUS YPABHEHUS KacaTelbHOM.
H3yueHne TeopeM O CBSI3U CBOMCTB ()YHKUIMH U TPOM3BOIHOM,
(bopMynHUpOBKa UX.

[IpoBeneHue ¢ MOMOIIBIO TMPOU3BOJHON HCCIENOBaHUS (PYHK-
1IUH, 331aHHOI (POPMYIIOM.

VYcraHoBiIeHHE CBSA3M CBOMCTB (DYHKIIMM M MPOU3BOJHON MO UX
rpadukam.

IIpuMeHeHne NPOU3BOIHOM JUIs PELICHUS 33/1a4 HAa HAXO0XKJICHHUE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUEHHUsI U Ha HaXOXKJEHUE JKC-
TpemMyMa

19.

IlepBooOpaszHass U MHTe-
rpain

O3HakoMJIEHHE C TIOHATHEM MHTErpajia i nepBooOpa3Ho.
W3ydyeHne mnpaBuiia BBIYUCIEHUS NEPBOOOpPA3HOM U TeOpeMbl
Herotona— JleiiOHuna.

Pemenne 3agau Ha CBSI3b MEpBOOOpa3HOW M €€ MPOU3BOJHOM,
BBIYHMCIIEHHE NIEPBOOOPA3HOI I JaHHOM (QyHKIMH.

Pemenne 3amay Ha NpPUMEHEHHME WHTErpana JUuisl BBIYUCIECHUS
(bU3MYEeCKUX BEJTUYMH M IUIOIaAeH

I'EOMETPUA

20.

[IpsiMblE M TIIIOCKOCTH B
MIPOCTPAHCTBE

@opMyIMpOBKa U NPUBEJACHUE JOKA3aTeNIbCTB IPU3HAKOB B3a-
MMHOI'O PacHoJIOKEHUS MPSAMBIX U IIIOCKOCTeN. Pacno3HaBaHue
Ha 4epTEKaX U MOJEIAX Pa3IMYHBIX CIIy4aeB B3aUMHOIO pacIio-
JOKEHHSI TPSAMBIX M IUIOCKOCTEW, apryMEHTUPOBAHHE CBOUX
CYKJICHUM.

@opMyIMpOBAaHHE ONPEIEICHUM, PU3HAKOB U CBOWCTB Iapaj-
JIENbHBIX U MEPIICHIUKYIISPHBIX IUNIOCKOCTEN, IBYTPAHHBIX U JIU-
HEWHBIX YIJIOB.

BeIlTONIHEHUE TTOCTPOEHUS YIVIOB MEXKAY IPSMBIMHU, NPSIMOU U
IUIOCKOCTBIO, MEXKIY IJIOCKOCTSMHU IO ONMMCAHMIO M PACIIO3Ha-
BAHME UX HA MOJEIIAX.

IIpuMeHeHre NPU3HAKOB M CBOMCTB PACHOJIOKEHUS MPSMBIX H




MJIOCKOCTEW MPH PEIICHUH 3a]1a4.

N300pakeHre Ha PHCYHKaxX M KOHCTPYHUPOBaHHME Ha MOJEISX
MEPIEHANKYIISIPOB U HAKIIOHHBIX K INIOCKOCTH, MPSMBIX, Mapaj-
JIETIbHBIX TIJIOCKOCTEH, YIJIOB MEXIAY NPSIMOM M INIOCKOCTBIO U
000CHOBaHHE MTOCTPOCHUS.

Pemenne 3amau Ha BBIYUCIEHHE T€OMETPUYECKUX BEIUYMH.
OnuceiBaHUE PACCTOSHUS OT TOYKHM JI0 IUIOCKOCTH, OT IPSMOM
JI0 TUIOCKOCTH, MEX]Y IUIOCKOCTSIMHU, MEXY CKPELMBAIOIIUMU-
Csl IPAMBIMH, MEXAY MPOU3BOJIBHBIMU (UTYpaMH B MPOCTPAH-
CTBE.

@opMyIMpPOBAHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PacCTO-
SAHUAX (TEOpEM CYLLECTBOBaHMsI, CBOMCTBA).

N300paxeHne Ha yepTexax MU MOJEISIX PACCTOSHHUS U 0OOCHO-
BaHUE CBOUX CYXJeHul. OnpezeneHue U BbIYUCIEHUE PacCTOs-
Hull B mpoctpanctBe. [IpuMmenenue Ghopmyn U TeopeM IUIaHU-
METPUH U1 PELICHUs 3a1au.

O3HakoOMJIEHUE C MOHATHEM NapAJJIEIbHOTO IPOESKTUPOBAHUS U
ero cpoiicteamMu. @OpMyJIMPOBAHUE TEOPEMBI O IUIOLIAAU OPTO-
TOHAJIbHOM NIPOEKIIMU MHOTOYTOJIbHUKA.

[Tpumenenue Teopuu Juisi 00OOCHOBAHUS NOCTPOCHUN U BBIYMC-
JICHUH.

ApPryMEHTUpOBAaHUE CBOMX CYXKICHHI O B3aMMHOM pacIojoxe-
HUU NPOCTPAHCTBEHHBIX PUTYp

21.

MHororpanHuku

Onucanue ¥ XapakTEepUCTUKA Pa3IUYHbIX BHJIOB MHOTOTpaHHU-
KOB, IIEPEUNCIICHUE UX YIEMEHTOB U CBOMCTB.

N300paxeHre MHOIOIPAaHHUKOB U BBIIIOJIHEHUE IIOCTPOEHHUS Ha
M300pakeHUSIX U MOJIEISIX MHOTOI'PaHHUKOB.

Bbruncnenue JIMHEHHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEH-
HBIX KOH(UTypalusax, apryMeHTUPOBAHHE CBOUX CYXKICHUM.
XapakTepucTuka U HU300paK€HUE CEYEHHUs, Pa3BEPTKH MHOTO-
I'PaHHUKOB, BBIUMCIICHHE TUIOMIAIEN TIOBEPXHOCTEN.

[TocTpoenue mpocTelmux cedyeHuil Kyda, MpU3MBbl, TUPAMUIIBI.
[TpumeHeHue GakToB U CBEICHUM U3 IUIAHUMETPHUH.
O3HakoMJIEHHE C BUJIaMU CUMMETPUI B MPOCTPAHCTBE, POpMy-
JMPOBAHUE OINPEAEICHUN U CBOMCTB. XapaKTEpUCTHUKA CUMMET-
pHUH TEJ BpaILlEHUs] 1 MHOTOI'PaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH NIPU PELICHUH 3a/1a4.
Hcnonp3oBaHrne MpHOOPETEHHBIX 3HAHUM JJIs MCCIEIOBaHMS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxkeHre OCHOBHBIX MHOTOIPaHHUKOB U BBINOJIHEHUE PU-
CYHKOB I10 YCJIOBHSIM 3a/1a4

22.

Temra w noOBEpXHOCTH
BpalllCHUS

O3HakoMJIEHHE C BUJAMU TeJl BpalleHHs, (OpMyJIHpOBaHUE HX
OIIPEIETICHUN U CBOMCTB.

®opMynupoBaHHE TEOPEM O CEYEHUHU IIapa IUIOCKOCTBIO H
IUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuka U U300pakeHUe TeJ BpallleHUs, UX Pa3BEPTKH,
CCUCHHMS.

Pemenne 3ama4 Ha NMOCTPOCHHME CEUYEHUU, BBIYMCICHHE JUIMH,
paccTosiHuM, yrioB, miomaneil. IIpoBeneHne noka3aTeNbHbBIX
paccyXJIeHUI pH peIIeHnH 3a/ay.

IIpuMeHeHnEe CBOMCTB CUMMETPHUM IIPU PELICHUH 3a]1a4 Ha Tella
BpallleH!s1, KOMOMHALINIO Tel.

N300pa’keHre OCHOBHBIX KPYIJIBIX TEJI U BBINOJHEHHE PUCYHKA
110 YCJIOBHUIO 33Jjauu




23.

N3Mepenus B reomeTpuu

O3HaKOMJICHHE C TOHATUAMU IUIOMIAad U 00beMa, aKCUOMaMHU 1
CBOMCTBaMH.

Pemenve 3ama4 Ha BBIYMCIICHHE TUIOMIANEH TIOCKUX (UTYp C
MPUMEHEHUEM COOTBETCTBYIOIIUX (opMyn U (aKTOB U3 TUIAHH-
MeTpuu. M3ydeHne TeopemM O BBIYHCICHHH 00BEMOB MPOCTPaH-
CTBEHHBIX TEJ, PEUICHHE 3a]a4 Ha TIpUMeHeHne GOopMysT BBIYHC-
neHus o0beMoB. Mzydenue Gopmyst 1 BBIYUCICHHS TIOMAACH
MOBEPXHOCTEW MHOTOIPAHHUKOB U TEJ BPAILLECHHUS.
O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHS TUIOLIAIA TOBEPXHOCTH
cdepsl. Pemenue 3amay Ha BBIYHCICHUE IIIOMAACH MOBEPXHO-
CTU NMPOCTPAHCTBEHHBIX TEJ

24.

Koopaunars! 1 BEKTOpBI

O3HakoMJIEeHHE C NOHATHEM BeKTOopa. M3yueHue nexkaproBoii
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE 10 33JaHHBIM
KOOPJHMHATAM TOYEK U IIJIOCKOCTEM, HAXOKAEHUE KOOPAUHAT TO-
YeK.

Haxoxnenue ypaBHEHUI OKPYKHOCTH, c(pepsl, MIIOCKOCTH. BbI-
YHCJIEHUE PACCTOSHUN MEXy TOUKaMHU.

N3yuyeHnue CBOMCTB BEKTOPHBIX BEJIMYMH, IPABWI Pa3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NPAaBWJI HAXOXKACHHUS
KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, MTPABUII ACHCTBUI C BEKTO-
pami, 3alaHHBIMA KOOpJMHATaMH.

IIpuMeHeHne Teopuu IpU PEIICHUH 3a1a4 Ha JEHCTBHS C BEKTO-
pamu. M3yueHue CKalsIpHOTO IPOU3BENEHUS BEKTOPOB, BEKTOP-
HOT'O YpaBHEHHUs NpPsIMOM U IUIOCKOCTU. [IpumeHeHue teopun
IIPY PEILIECHUU 3a7a4 Ha JIEHCTBUSA C BEKTOpaMH, KOOPIUHATHBIN
METO/, IPUMEHEHNE BEKTOPOB ISl BBIYHUCIICHUS BEJIMYUH YIJIOB
u paccrosiHui. O3HaKOMJIEHHE € OKa3aTelbCTBAMU TEOPEM CTE-
PEOMETPHUH O B3aUMHOM DPACIOJIOKEHUH NPSIMBIX U IIIOCKOCTEU
C MCIOJIb30BaHUEM BEKTOPOB




3. YHEBHO-METOJUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OFECHIEYEHUE ITPOI'PAMMBI YYEEHOM
JAUCHUIIJIINHBI

OcBoeHue IPOTPaMMBI yaeOHOU JTUCTIATUTAHBI «MaTtemaTHhKa
peIycMaTpUBAET HAIMYKE y4eOHOTo KaOMHETa, B KOTOPOM MMEETCS BO3MOXKHOCTD
IPOBOANUTDH yUeOHBIC 3aHATHUS.

OGopynoBanne KaOHMHeTa MATeMATHKH, MATEeMATHYECKUX JTHCHHUILIUH,
CTATUCTUKHU U METOAUKU MATEMATHYECKOT0 Pa3BUTHS:

- pabodee MeCTo MpernoJaBaTes;

- pabouune mecTa 00y4JaroIMuXCs;

- yueOHO-MeToInYecKast INTepaTypa;

- yueOHbIe TUTaKaThl IO pa3zesiaM MaTeMaTHUKH;

- MOPTPEThl MaTeMaTUKOB (18 mmiIT.);

- JEMOHCTPALlMOHHBIA HAOOP r€OMETPUUECKHX TEIT;

- KOMILJIEKT YEPTEKHBIX UHCTPYMEHTOB;

- KOMIIBIOTEP C MYJIbTUMENA IPOCKTOPOM.

4. PEKOMEHAYEMAS JIMTEPATYPA
Ilepeyenb pekoMeHAyeMbIX y4eOHbIX M3AaHuH, HTepHeT-pecypcoB, 10-
MOJIHMTEJIbHOM JIMTepPaTypbl

s cmyoenmos
1. Marematuka: anreOpa U Hauajga MaTeMaTUYECKOro aHaJIN3a, FTEOMETPUS.

Anrebpa u Hauana mareMatuueckoro ananuza. 10-11 kmaccer: yueOHuK amst o011eo0-
pa3oBaTeNbHBIX OpraHu3aluii: 6a3oBbIi W yriayoneHHbii ypoBHu / I1IILA. Anumos,
FO.M. Konsirun, M.B. TkaueB u ap. - 3-e uzn. - M.: IlpocBemenue, 2019. - 463 c.:
WL

2. Marematuka: anreOpa U Hadajga MaTeMaTUYECKOro aHAIN3a, TEOMETPHS.
I'eomerpusi. 10-11 knaccel: yueOHUK 7151 00111€00pa30BaTENbHBIX OpraHu3aluii: Oa-
30BbIM U yriyonenHsiid ypoBHu / JI.C. Atanacsu, B.®. byry3os, C.b. Kagomies u
ap. — 3-e uzn. - M.: [Ipocsemienue, 2019. — 255 c.: wi. - MI'Y-mkoue.

3. boromosio, H.B. I[IpakTtnueckue 3ansaTus no marematuke. B 2 4. Yacth
1 : yae6. mocobue mnsa CIIO / H.B. boromomnog. - 11-e u3a., nepepad. u gomn. — M. :
FOpaiit, 2020. - 285 c. - Cepus : [Ipod. oOpazoBanme.

4, boromonos, H.B. Ilpaktuueckue 3anatus no Mmarematuke. B 2 4. Hactpb
2 : yue6. mocobue mnsa CIIO / H.B. boromonos. — 11-e uzn., nepepad. u gom. — M. :
FOpaiit, 2020. - 217 c. - Cepus : IIpod. o6pazoBanue.

na npenooasameneii

S. bammakos, M.W. Matematuka : yueoHuk / bammakos M.1. — Mocksa
. KuoPyc, 2020. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (mata obOpamenus: 09.12.2020). — TekcT : 3AEKTPOH-

HBIN.



6. bammakos, M.U. Marematuka. [IpakTUKyM : yd4eOHO-TTPAKTUUECKOE I10-
cobue / bammakoB M.U., Outuna C.b. — Mocksa : KaoPyc, 2021. — 294 c¢. —
ISBN 978-5-406-05758-2. — URL: https://book.ru/book/939104 (nara oOpareHus:
09.12.2020). — TeKcCT : 2ACKTPOHHBIH.

7. [umaueB, B. C. Maremaruka : y4eOHUK M TPAKTHUKYM JJIsi CPEIHErO
po(ecCuOHANLHOTO oOpazoBanus / B. C. lllunayes ; noj penaxkuuen
A. H. TuxonoBa. — 8-¢ m31., mepepad. u gon. — Mocksa : M3marenscTBo FOpaiit,
2020. — 447 ¢. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-13405-6.

— Tekct : AICKTPOHHBIN /l OBC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/459024 (nata oopamenus: 09.12.2020).
8. boromonos, H. B. Maremartuka. 3ajauu ¢ pelieHUsIMHU B 2 4. : ydeOHOe

nocobwue s cpeaHero npodeccronanbHoro odpazopanus / H. B. boromoioB. — 2-¢
u3., uctp. u gom. — Mocksa : U3narensctBo FOpaiit, 2020. — 439 c. — (IIpodec-
cuoHaibHOEe 00pa3oBanue). — ISBN 978-5-534-09108-3. — TekcT : aneKkTpoHHBIHN //
OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/449007 (nata oOpamicHHUS:
09.12.2020).

9.  Jlamuarep, B. A. Maremaruka: morapuMudecKkue ypaBHCHUS U Hepa-
BCHCTBA : y4eOHOE IMMOCOOMEe I CpeaHero MNpodecCHOHATBLHOr0 00pa3oBaHus /
B. A. lanunrep. — 2-e¢ uza., ucnp. u jpon. — MockBa : WznarensctBo FOpaiit,
2020. — 176 c¢. — (ITlpodeccuonansroe oopazoanue). — ISBN 978-5-534-05316-6.
— Tekct : 3JIEKTPOHHBIN /l OBbC Opaiit [caifT]. —
URL.: https://urait.ru/bcode/449055 (nata oopamenus: 09.12.2020).
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— Mockpa : KuoPyc, 2021. — 422 c¢. — ISBN 978-5-406-07995-9. — URL.:
https://book.ru/book/938862 (nmarta oOpammenus: 09.12.2020). — TeKCT : JIEKTPOH-
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	Практическое занятие № 22. Обратные тригонометрические функции. Свойства и графики синуса, косинуса, тангенса и котангенса. Обратные функции и их графики
	Практическое занятие № 23. Прикладные задачи. Преобразования графика функции. Гармонические колебания.
	ТЕМА 1.5 УРАВНЕНИЯ И НЕРАВЕНСТВА*
	1.5.1 Уравнения и системы уравнений. Рациональные, иррациональные, показательные, тригонометрические уравнения и системы уравнений. Равносильность уравнений, неравенств, систем. Основные приемы решения рациональных, иррациональных, показательных и три...
	1.5.2 Неравенства. Использование свойств и графиков функций при решении уравнений и неравенств.  Рациональные, иррациональные, показательные неравенства. Основные приемы их решения. Метод интервалов. Изображение на координатной плоскости множества реш...
	1.5.3 Тригонометрические неравенства. Основные приемы их решения.
	Практическое занятие № 24. Преобразование уравнений. Показательные, логарифмические, тригонометрические уравнения.
	Практическое занятие № 25. Использование свойств и графиков функций для решения уравнений и неравенств.
	1.5.4 Применение математических методов для решения содержательных задач из различных областей науки и практики. Интерпретация результата, учет реальных ограничений.
	Практическое занятие № 26. Решение содержательных задач из различных областей науки и практики. Корни уравнений. Равносильность уравнений. Основные приемы решения уравнений. Решение систем уравнений.
	ТЕМА 1.6. КОМБИНАТОРИКА, СТАТИСТИКА И ТЕОРИЯ
	ВЕРОЯТНОСТЕЙ
	1.6.1 Основные понятия комбинаторики. Задачи на подсчет числа размещений, перестановок, сочетаний. Решение задач на перебор вариантов.
	Практическое занятие № 27. Решение комбинаторных задач. История развития комбинаторики, теории вероятностей и статистики и их роль в различных сферах человеческой жизнедеятельности. Правила комбинаторики. Размещения, сочетания и перестановки.
	1.6.2 Формула бинома Ньютона. Свойства биноминальных коэффициентов. Треугольник Паскаля.
	Практическое занятие № 28. Формула бином Ньютона. Треугольник Паскаля.
	Практическое занятие № 29. Решение прикладных задач.
	1.6.3 Событие, вероятность события, сложение и умножение вероятностей.
	Практическое занятие № 30. Классическое определение вероятности, свойства вероятностей, теорема о сумме вероятностей.
	Практическое занятие № 31. Вычисление вероятностей. Прикладные задачи.
	1.6.4 Понятие о независимости событий. Дискретная случайная величина, закон ее распределения. Числовые характеристики дискретной случайной величины. Понятие о законе больших чисел.
	1.6.5 Представление данных (таблицы, диаграммы, графики). Генеральная совокупность, выборка, среднее арифметическое, медиана. Понятие о задачах математической статистики.
	1.6.6 Решение практических задач с применением вероятностных методов.
	Практическое занятие № 32. Представление числовых данных. Прикладные задачи.
	РАЗДЕЛ 2. НАЧАЛА МАТЕМАТИЧЕСКОГО АНАЛИЗА
	ТЕМА 2.1. ПОСЛЕДОВАТЕЛЬНОСТИ
	2.1.1 Способы задания и свойства числовых последовательностей. Суммирование последовательностей. Бесконечно убывающая геометрическая прогрессия и ее сумма.
	Практическое занятие № 33. Числовая последовательность
	Практическое занятие № 34. Бесконечно убывающая геометрическая прогрессия.
	2.1.2 Понятие о пределе последовательности. Существование предела монотонной ограниченной последовательности.
	Практическое занятие № 35. Предел последовательности.
	ТЕМА 2.2. ПРОИЗВОДНАЯ И ЕЕ ПРИМЕНЕНИЕ*
	2.2.1 Понятие о производной функции, ее геометрический и физический смысл. Уравнение касательной к графику функции. Производные суммы, разности, произведения, частные. Производные основных элементарных функций.
	Практическое занятие № 36. Производная: механический и геометрический смысл производной.
	Практическое занятие № 37. Уравнение касательной в общем виде.
	Практическое занятие № 38. Правила и формулы дифференцирования.
	2.2.2 Применение производной к исследованию функций и построению графиков.
	Практическое занятие № 39 Исследование функции с помощью производной.
	2.2.3 Производные обратной функции и композиции функции.
	2.2.4 Примеры использования производной для нахождения наилучшего решения в прикладных задачах.
	Практическое занятие № 40. Нахождение наибольшего, наименьшего значения и экстремальных значений функции.
	2.2.5 Вторая производная, ее геометрический и физический смысл. Нахождение скорости для процесса, заданного формулой и графиком.
	ТЕМА 2.3. ПЕРВООБРАЗНАЯ И ИНТЕГРАЛ
	2.3.1 Первообразная и интеграл. Применение определенного интеграла для нахождения площади криволинейной трапеции. Формула Ньютона-Лейбница. Примеры применения интеграла в физике и геометрии.
	Практическое занятие № 41. Непосредственное интегрирование. Интеграл и первообразная
	Практическое занятие № 42. Интегрирование методом замены переменной.
	Практическое занятие № 43. Интегрирование по частям.
	Практическое занятие № 44. Вычисление определенных интегралов. Теорема Ньютона—Лейбница
	Практическое занятие № 45. Применение интеграла к вычислению физических величин и площадей.
	РАЗДЕЛ 3. ГЕОМЕТРИЯ
	ТЕМА 3.1. ПРЯМЫЕ И ПЛОСКОСТИ В ПРОСТРАНСТВЕ*
	3.1.1 Взаимное расположение двух прямых в пространстве. Параллельность прямой и плоскости. Параллельность плоскостей. Перпендикулярность прямой и плоскости. Перпендикуляр и наклонная. Угол между прямой и плоскостью. Двугранный угол. Угол между плоскос...
	Практическое занятие № 46. Взаимное расположение прямых и плоскостей. Признаки взаимного расположения прямых. Угол между прямыми. Перпендикуляр и наклонная к плоскости. Угол между прямой и плоскостью
	Практическое занятие № 47. Теоремы о взаимном расположении прямой и плоскости. Теорема о трех перпендикулярах
	3.1.2 Геометрические преобразования пространства: параллельный перенос, симметрия относительно плоскости.
	Практическое занятие № 48. Признаки и свойства параллельных и перпендикулярных плоскостей.
	Практическое занятие № 49. Расстояние от точки до плоскости, от прямой до плоскости. Расстояние между плоскостями, между скрещивающимися прямыми, между произвольными фигурами в пространстве
	3.1.3 Параллельное проектирование и его свойства. Взаимное расположение. Изображение пространственных фигур.
	Практическое занятие № 50. Параллельное проектирование и его свойства.
	3.1.4 Площадь ортогональной проекции.
	Практическое занятие № 51. Теорема о площади ортогональной проекции многоугольника.
	ТЕМА 3.2. МНОГОГРАННИКИ
	3.2.1 Выпуклые многогранники. Вершины, ребра, грани многогранника. Развертка. Многогранные углы Теорема Эйлера.
	3.2.2 Призма. Прямая и наклонная призма. Правильная призма.
	3.2.3 Параллелепипед. Куб. Пирамида. Правильная пирамида. Усеченная пирамида. Тетраэдр. Симметрии в кубе, в параллелепипеде, в призме и пирамиде. Сечения куба, призмы и пирамиды.
	3.2.4 Представление о правильных многогранниках (тетраэдре, кубе, октаэдре, додекаэдре и икосаэдре).
	Практическое занятие № 52. Различные виды многогранников. Их изображения.
	Практическое занятие № 53. Сечения, развертки многогранников.
	ТЕМА 3.3. ТЕЛА И ПОВЕРХНОСТИ ВРАЩЕНИЯ
	3.3.1 Цилиндр и конус. Усеченный конус. Основание, высота, боковая поверхность, образующая, развертка. Осевые сечения и сечения, параллельные основанию.
	3.3.2 Шар и сфера, их сечение. Касательная плоскость к сфере.
	Практическое занятие № 54. Площадь поверхности. Симметрия тел вращения и многогранников. Виды симметрий в пространстве
	ТЕМА 3.4. ИЗМЕРЕНИЯ В ГЕОМЕТРИИ*
	3.4.1 Объем и его измерение. Интегральная формула объема. Формулы объема куба, прямоугольного параллелепипеда, призмы, цилиндра.
	3.4.2 Формулы объема пирамиды и конуса.
	3.4.3 Формулы площади поверхностей цилиндра и конуса.
	3.4.4 Формулы объема шара и площади сферы.
	Практическое занятие № 55. Вычисление площадей и объемов.
	3.4.5 Подобие тел. Отношение площадей поверхностей и объемов подобных тел.
	ТЕМА 3.5. КООРДИНАТЫ И ВЕКТОРЫ*
	3.5.1 Прямоугольная (декартова) система координат в пространстве. Формула расстояния между двумя точками. Уравнения сферы, плоскости и прямой.
	3.5.2 Векторы. Модуль вектора. Равенство векторов. Сложение векторов. Умножение вектора на число. Разложение вектора по направлениям. Угол между двумя векторами.
	3.5.3 Проекция вектора на ось. Координаты вектора. Скалярное произведение векторов.
	ПЗ № 56. Векторы.
	ПЗ № 57 Уравнение окружности, сферы, плоскости. Расстояние между точками.
	Действия с векторами, заданными координатами. Скалярное произведение векторов.
	Векторное уравнение прямой и плоскости. Использование векторов при доказательстве теорем стереометрии.
	3.5.6 Использование координат и векторов при решении математических и прикладных задач.
	Для внеаудиторных занятий студентам наряду с решением задач и выполнением практических заданий можно предложить темы исследовательских и реферативных работ, в которых вместо серий отдельных мелких задач и упражнений предлагаются сюжетные задания, треб...

	Освоение программы учебной дисциплины «Математика» предусматривает наличие учебного кабинета, в котором имеется возможность проводить учебные занятия.



