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Paccmotpena u omo6pena I[Tporoxoin Ne 6 ot «16» mas 2022 .

Ha 3aCeJaHHH LUKIIOBOM KOMHCCHH npez(cen?ﬁm, KIIOBOH KOMHCCHH
001e06pa3oBaTeNbHbIX H I'YMaHHTAPHBIX & /Cobonena JL.A.
JIMCLMIIIHH MOIIHCE [0)5(0]

PaBouas nporpamma 061meoGpazosatesHOr0 yaeGHOrO npeamera OYIL.04 Y Marematuka
pE/Ha3HadCHa UL pealu3aliy B Ipeeax OCBOeHHs obpasoBatelsHOl mporpammsr CIIO mo
cneunansaocTs 38.02.01 DxonoMuxka u Gyxranrepckuit yuer (1o oTpacisiM) Ha 6a3ze OCHOBHOTO
o0mero 00pa3oBaHMs C OXHOBPEMEHHEIM MONyYCHHEM CpeHero obmero oOpa3oBaHUS B
COOTBETCTBHH € COLHATBHO-OKOHOMHYECKHM [PO(HIEM TIONY4aeMOro Mpo(ecCHOHAIBHOTO
obpazoBaHHsl.

IIporpamma paspaGotana ¢ yderoM TpeGoBaHwmit DenepanbHOT0  TOCYAaPCTBEHHOTO
00pa3oBaTeNTbHOr0O CTAHAAPTA CPETHETO 0BIIEro obpasosanus (yTB. mpukazom Muno6prayku PO
oT 17 mast 2012 1. Ne 413, ¢ u3MCHEHHSIMH OT 29.12.2014 roga Ne 1645, ot 31.12.2015 roma Ne
1578, 29.06. 2017 roma Ne 613), tpeGosanuit ®I'OC cpeanero NPOQEeCcCHOHAIBHOTO 06pa3oBAHMS
1o cretuarbHocTH 38.02.01 Dxonomuka u Syxrantepekuii yuer (1o oTpaciaM (yTB. IIPHKA30M
Munncteperra o6pazosanus u Hayks PO ot 05 despais 2018 romga Ne 69), B COOTBETCTBHY ¢
Pexomennauuamu mo oprasMsaudm MONMyYeHHs CpeHEro oGmero obpasoBaHus B Ipezenax
OCBOEHUs 00pa3oBaTebHEIX MPOTPAMM CPEIHEro NpodeccHoHaTbHOro o6pasoBaHus Ha Gase
OCHOBHOr0 ofmiero ofpasoBaHust ¢ y4eTtoM TpeGoBaHHi benepambHBIX TOCYIaPCTBEHHEIX
06pasoBaTe/bHBIX CTAHJAPTOB M IIONY4aeMOHM NPODECCHH WITH CHEMHAIBHOCTH CpefHero
npodeccuonansroro ofpasosanus (muckMo Jlenapramesta rOCy1apCTBEHHOH IIOJUTHKY B cdepe
MOrOTOBKY pabouux kaapos u JIIO Muno6puayku Poccmm or 17.03.2015 Ne 06-259), ¢
IMpumepro#t ocHOBHON 06pazoBaTenbHOM IIPOrpaMMbl  CpelHEro oO0mero obpa3zoBaHusd,
0n00peHHOH pemenueM (QeaepanbHOr0 y4eGHO-METOMUYECKOr0 OOBEIUHEHHS IO obmemy
obpasosanuio (mpoToxon oT 28 uions 2016 . N 2/16-3).

Opranuzanus-pa3paboTauk: OenepansHOE roCylapCTBEHHOE GromxeTHOR
obpasoBaTe/bHOE YYpEkKICHHEe BRICIEro 00pa3oBanus «CTaBpONOTBCKHH TOCYNAapCTBEHHELH
arpapHbBIi YHHBEPCHTET»

Paspaborunk:

3aiiuesa E.B., npenoaasarens

y4e0HO-METONUYECKOT0 OTeNa (aKkyabTeTa (4 5 " 4
CpenHero NpohecCHOHATFHOrO 06 pa3oBaHHS 2 Y




OEJIEPAJTBHOE 'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIBHOE

YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA
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[Ipunsto Y1Bepxaaro
Y4eOHO-MEeTOINYECKON KOMUCCHEN Jlexan (akynbTeTa CpeHero
dakynbTera cpeHero npohecCuoHaTBLHOr0 00pa30BaHuUs
podeCCHOHAIBHOTO 00pa30BaHUs I"aBpunosa O.C.
[IpoToxoin Ne 8 ot «20» mas 2022r. «20» mas 2022r.
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KBanudukanus BeITycKHUKA
Byxraarep

®opma o0yueHus
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PaccmoTpena u ogobpena [Tporokon Ne 7 ot «13» mast 2022r.

Ha 3aceJIaHiH [IUKIOBOH KOMUCCUU npejcenaTesb UKIOBON KOMUCCUT
MaTeMaTUYECKUX JUCHUILINH U /Ckopoukuna A.B.
WH()OPMAIMOHHBIX TEXHOJIOTHUHA MMOANNCH dUO

Pabouas mporpamma o61eo0pazoBaTenpHOoro ydeonoro npeamera OYIL.04 Y
«MareMaTuka» mpeIHa3HaueHa JUIsl peaanu3alid OCHOBHOW MPoQeCCHOHATBHON 00pa3oBaTeIbHON
IpPOrpaMMbl  CPEIHEro MpOQecCHOHANBHOIO 00pa3oBaHHMs Ha 0a3e OCHOBHOrO OOIIEro
00pa30BaHus C OJIHOBPEMEHHBIM MOJYYCHHUEM CPETHEro O0IIero o0pa3oBaHMs MO CIIEHUATEHOCTH
38.02.01 DxoHomMuKka W OyxTaaTepcKuid yder (IO OTpaciisiM) B COOTBETCTBHHM C COIIMAJIbHO-
HKOHOMHYECKUM MPOodUIeM NoaydaeMoro npoheccCHoHaIbHOro 00pa3oBaHusl.

[IporpamMma pa3zpabotana c yderom TpeboBanuii DenepalbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNbHOIO CTaHJApTa CpeaHero oluiero oopasoBaHus (yTB. NpukazoM MuHOOpHayKu
P® or 17 mas 2012 r. Ne 413, ¢ usmenenusamu ot 29.12.2014 roga Ne 1645, ot 31.12.2015 rozga
Ne 1578), tpedoBanuit PI'OC cpenHero npodheccHoHaNIbHOTO 00pa30BaHMs MO CIICIHATBHOCTH
38.02.01 Dxonomuka u Oyxranrepckuit yuet (o orpacisim) (yTB. mpukazomM MunobpHayku PO
or 05 ¢despans 2018 roma Ne 69), ¢ yuerom IlpumepHOl OCHOBHOW 00Opa3oBaTEIBHOM
MpPOrpaMMbl CpeAHEro OO0IIero 0O0pa3oBaHUsA, OJ0OpEHHON pelieHueM (deaepaibHOro y4eOHo-

METOJMYECKOro 00beIuHEeHUs] TI0 o0mieMy oOpa3oBaHuio (MpoTokoa oT 28 uroHs 2016 r. Ne
2/16-3).

Opranmzanus-pazpadorunk: @DenepanbHOe TrocyaapcTBEHHOE OrKeTHOE 00pa30BaTeNbHOE
yupexaeHue BbIciiero oopazoBanus «CTaBponoiIbCKUA TOCYAapCTBEHHBIN arpapHblii YHUBEPCUTET»

Pa3zpaboruuk:

3aiiuesa E.B., npenonasarens
y4e0HO-METOIUYECKOTr0 OTAeNa paKynbTeTa
CpeaHero npogeccuoHaIbLHOr0 00pa30BaHMS
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1. MOSICHUTEJILHASA 3AIIMCKA PABOYEN ITIPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O YYEBHOI'O ITPEJIMETA
OVIL.04 Y <MATEMATHUKA»

[Iporpamma obOmieoOpazoBatenbHoro  yueOHoro mnpeamera OVIL04Y
«MaremaTtuka» mTpenHa3HAYeHa JIS M3YyYEeHHs] MaTEMaTUKH CTyJaeHTamMu 1 Kkypca
CHEIUAIbHOCTH  CPEIHEr0  MPO(ECCHOHAIBHOIO  O0pa3oBaHUsA  COIMAJIbHO-
skoHomMudeckoro mnpodwmias 38.02.061 Dxonomuka u Oyxrantepckuid yder (10
orpacisim) B ®I'bOY BO Craspononsckuii 'AY, peanusyromieir o6pazoBaTeabHyIO
IporpaMMmy CpeaHero oOmero ooOpa3oBaHUsi B TpeleraaXx OCBOCHHS OCHOBHOM
npodeccuonanbHoi obpazoBarensHoi mporpammbl CIIO (OITIOIT CITIO) na 6Gaze
OCHOBHOTI'0 00111er0 00pa30BaHus NPU MOATOTOBKE CIEIUATUCTOB CPEAHETO 3BEHA.

1.1. esn yueOHOTO Mpeamera

Conepxanue mporpammbl yueOHoro mpeamera OVIL.04Y «MaremaTukay
HaIpaBJICHO HA IOCTUKEHUE CIETYIOIUX IeIeH:

- obOecrnieueHrne Cc(HOPMUPOBAHHOCTH TMPEACTABICHUN O  COLMAIbHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpax CTAaHOBJICHHUSI MAaTEeMaTHKU;

- obecrnieueHne CHOPMUPOBAHHOCTU JIOTHYECKOTO, AJTOPUTMUYECKOTO U
MaTeMaTH4eCKOTO MBITIUICHHUS,

- obOecrieueHue chOpMUPOBAHHOCTU YMEHUM MPUMEHSTH MOJTYYCHHbIC 3HAHUS
P PEIICHUH Pa3INYHbIX 33]1a4;

- obecrieyeHue cHOPMUPOBAHHOCTHU TPEACTABICHUM O MaTeMAaTHKE KaK YacTH
00IIeYeIOBEYECKON KYJIbTYpPhl, YHHBEPCAIBHOM SI3bIKE HAyKH, ITO3BOJISIOIIEM
OTHCHIBATh U N3Y4YaTh PEATbHBIE TIPOIIECCHI U SIBICHMSI.

B mporpammy BKIIOYEHO COjEp’KaHWE, HAINpaBiICHHOEC Ha (OPMHpPOBAHUEC Yy
CTYJICHTOB KOMTICTEHITUH, HEOOXOAUMBIX JII KauyeCTBEHHOTO OCBOCHHSI OCHOBHOM
npodeccuoHaibHOM 00pa3zoBatenbHOM nporpamMel CITO Ha 6aze OCHOBHOTO OOIIEro
oOpa3oBaHMsI C TIOYYECHHEM CPEIHEro oO0mero oOpa3oBaHUS, MPOTPAMMBbI
MOATOTOBKHU creruaiuctoB cpennero 3BeHa (IINICC3) mo crnenuanbHOCTH CPEHEro
poheCCHOHAIBHOTO 00pa30BaHMs COIMAIbHO-d3KOHOMHYecKoro mpodurs 38.02.06
DUHAHCHI.

[Iporpamma yueGnoro mpeamera OVIL.04Y «MaremaTuka» COCTOUT U3
colepkaHusi yd4eOHOTO Marepuana, B HEM OTpakeHa IOCIeI0BATEIHHOCTh €ro
W3YYECHUS, paclpe/ieiCHIe YICOHBIX YacoB M0 TEMaM | pasJiesiaMm.

1.2. OO0mas xapakrepucTuKa yue0HOro npeamera

Vueonsiii penmer OVYIL.04Y «Maremaruka» sBiseTcss (pyHIaMeHTaIbLHOM
00111e00pa30BaTeNbHON TUCITUTIIIMHON CO CIOKUBIIUMCS YCTOWYUBBIM COJIEP’KaHUEM
1 00IUMHU TPeOOBAHUSIMU K TTOJATOTOBKE O0YJAFOIITIXCSL.

B mpodeccnoHanbHBIX 00pa3oBaTENbHBIX OpPTaHU3ANMSX, PEATU3YIOIINX
0o0pa3zoBaTeIbHYIO MIPOrpaMMy CpeHero ooiero oopa3oBaHus B Mpejeaax 0CBOSCHUS
OIIOII CIIO na 6a3e 0OCHOBHOrO 00IIEro 00pa3oBaHusl, U3yYeHUE MAaTEMATUKU



UMEET CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpo¢uis MNpodhecCuOHAIBHOIO
oOpa3oBaHus.

[Ipu ocBoenun mnpodeccuit CIIO u cneumansHocTeit CIIO coumanbHO-
DKOHOMHUYECKOTO Tpodmisi mpodeccuoHaabHOTO  00pa3oBaHMsl — MaTeMaTHKa
u3ydaercss Oomee yrayOnmeHHO, Kak TpoduiabHas — ydeOHas — AWCIUIUIMHA,
YUUTHIBAIOIIasl CIeUU(UKY OCBAaMBAEMBIX MPOQPECCHI UK CTIEHUATBHOCTEH.

OTO BbIpaXaeTcsl B COJACPKAHUU OOYyUEHHS, KOJIMYECTBE YAaCOB, BBIACIISIEMbIX
HAa W3Y4YCHHUE OTIEIbHBIX TEM MPOrpamMMbl, IIyOMHE HUX OCBOCHHUS CTYACHTaMH,
o0beMe U XapaKTepe MPaKTUYECKUX 3aHSITHH.

OOmue 1enu U3y4eHUs: MaTEeMaTUKU TPAIUIIMOHHO PEAU3YIOTCS B YEThIpEX
HaIPaBJICHUIX:

1) obmree npeacTaBieHue 00 UIESIX ¥ METO/IaX MAaTEMAaTHKH;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHC,

3) oBiaiecHUEe HEOOXOAUMBIMUA KOHKPETHBIMHU 3HAHUSMHU M YMEHUSMU;

4) BOCIIUTATEIILHOE BO3/ICHCTBHE.

[Tpodunuzanus nenei MaTeMaTHuecKoro oOpa3oBaHus OTpakaeTcsi Ha BEIOOpE
OPUOPUTETOB B OpraHW3alui y4eOHOW JAesTenbHOCTH oOywarommuxcs. Jls
COLIMAJIBHO-PKOHOMHYECKOr0 Mpoduias mnpodhecCuOHANBHOTO 00pa3oBaHUsl BBIOOD
[ele CMemaeTcss B MparMaTUYecKOM HaNpaBlICHUHW, IPEayCMaTpPHBAIOIIEM
YCHJIEHWE U pacIIUpeHHe TMPUKIAJAHOTO XapakTepa M3yYeHUs MaTeMaTHKH,
MIPEMMYLIECTBEHHOM OPUEHTAlMM Ha QJITOPUTMUYECKUN CTWIb IT0O3HABATEIBHOU
JESITEIbHOCTH.

N3yyenune maremaTvikd Kak HOpoduiIbHON 00111e00pa3oBaTeIbHON y4eOHOU
JTUCIUIUIMHBI, YYUTHIBAIOIICH CHEU(PUKY OCBAMBAEMBIX CTYJEHTaMU Mpodeccuit
CIIO unu cnenunansHoct CITO, obecrieunBaeTcs:

* BEIOOPOM Pa3IMYHBIX MTOAXOJ0B K BBEJACHUIO OCHOBHBIX TIOHSTHIA,

* (opMupoBaHMEM CcHUCTeMBl y4eOHBIX 3aJaHHK, OOCCIECUYHBAIOITUX
s (PeKTUBHOE OCYIIECTBICHNE BEIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

* oOoraieH1ueM CIeKTpa CTUiIeH yueOHOM 1esTeIbHOCTH 3a CUET COTJIacOBAHUS
C BEIYIIMMH JeSTEIHbHOCTHBIMUA XapaKTEPUCTUKAMHM BBIOPAHHOW CIIEIIMATILHOCTHU
cpeaHero npoecCUOHaIbHOTO0 00pa30BaHUs COLUATIBHO-3KOHOMUYECKOTO MPOQUIIs
38.02.06 ®uHaHCHI.

Takum  oOpa3om, peanu3anus COACpPX)AHUS  y4eOHOM  JTUCHUTLTUHBI
OPUEHTHUPYET Ha MPUOPUTETHYIO POJb MPOILECCYATbHBIX XapaKTEPUCTHK y4eOHOMN
paboThl, 3aBUCAMUX OT Mpoduiis NpodhecCHOHAIBLHOTO O0pa30BaHUs, MOJTYUYEHUS
OTBITa WCMOJB30BAHUS MaTEMaTHKH B COAEPKATEIbHBIX W MPOo(ecCHOHAIBHO
3HAYUMBIX CHUTYAIUSAX 10 CPAaBHEHHIO C (POpMaIbHO-YPOBHEBBIMHU PE3yIbTaTUBHBIMU
XapaKTePUCTUKAMH O0YUICHHUSI.

Conmepxanne y4eOHOM AMCHUIUIMHBI pa3pab0TaHO B COOTBETCTBHH C
OCHOBHBIMHU COJICP)KATEIHHBIMH JIUHUSAMH 00yUEHUST MaTEMAaTHKE:

- anreOpanyeckas JMHUS, BKIIFOYAIOIIas CUCTEMAaTHU3aINI0 CBEJCHHUM O YnCTiax;
M3y4YEeHHE HOBBIX U 0000IIEeHNE paHee U3YUCHHBIX Olepalnii (BO3BEICHUE B CTEIICHb,
W3BJICUCHHUE KOPHS, JIOTapu(MHUpOBaHWE, CUHYC, KOCHHYC, TAHT€HC, KOTaHTCHC H
oOpaTHbIE K HHUM); W3Y4YCHHE HOBBIX BHJOB YHCIIOBBIX BBIpAXKEHUN U (HOpMYT,;
COBEPIIIEHCTBOBAHKNE MPAKTHUYECKUX HABBIKOB M BBIYMCIHUTEILHON KYJIBTYPHI,



pacUIMpPEeHNE U COBEPLICHCTBOBAHUE alre0pandeckoro ammapara, copMUPOBAHHOTO
B OCHOBHOM HIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUI0 MATEMAaTUYECKUX U MPUKIIATHBIX
3azay;

- TEOPETHKO-(PYHKIIMOHAIbHAS JIMHHS, BKIIOYAIONMIAS CHCTEMATH3AIUI0 W
pacuIMpeHue CBEACHUM O (DYHKIMSIX, COBEPIICHCTBOBAaHUE TpaUuecKUX YMEHUU;
3HAKOMCTBO C OCHOBHBIMHU HJESIMH W METOJIaMU MaTEMaTHYECKOro aHaiu3a B
o0ObeMe, TMO3BOJIIONIEM HCCIEAOBaTh dJEMEHTapHble (GYHKIMM U pelaTh
npocTerime reoMeTpruieckue, Gu3nuecKue u Ipyrue IpuKkiIaJHble 3aa4i;

- JIMHUSA YpaBHEHUHW W HEPABEHCTB, OCHOBAHHAs Ha TIOCTPOCHUU U
UCCJIEIOBAHUM MAaTEMAaTHYECKUX MOJENIEH, MepeceKaromascs ¢ anreopanyeckod u
TEOPETUKO-(PYHKITMOHAIBHOW  JIMHUAMH W BKIIOYAMOIIas  pa3BUTHE |
COBEPIIICHCTBOBAHNE TEXHUKH alreOpandecKux NpeoOpa3oBaHUi IS pEIICHUs
ypaBHEHUH, HEPAaBEHCTB U cucTeM; (OPMHPOBAHHWE CIIOCOOHOCTH CTPOUTH U
HCCJICIOBATh TMPOCTEHININE MAaTeMATHYECKHE MOJEIN TMPU PEIICHUH TPUKIATHBIX
3a/1a4, 3a7a9 U3 CMEKHBIX M CTICIIMATBHBIX TUCITUTIINH;

- TeoMeTpuYecKas JIMHWS, BKJIIOYAIOMIAs HATJBIIHBIE TIPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpaxX W M3Yy4EHUE UX CBOWCTB, (POPMUPOBAHHE U PA3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOP&KEHMs, Ppa3BUTHE  CIIOCOOOB  T€OMETPUUECKHX
MU3MEPEHUM, KOOPJUHATHOTO U BEKTOPHOTO METOOB JUIsl PEIICHUS] MaTEMaTUYECKUX
Y TIPUKJIAIHBIX 33]1a4;

- CTOXacTHUYECKas JIMHUS, OCHOBaHHAs Ha Pa3BUTHU KOMOWHATOPHBIX YMEHHUH,
MIPEACTABIICHUA O BEPOSTHOCTHO-CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIETO
MHpa.

N3yuenne o0meo0pa3oBaTebHOM y4eOHOW JUCHUILUIMHBL «MaTeMaTuka
3aBepIIaeTcs MOABEACHUEM UTOTOB B (popMe dK3aMeHa B paMKax MPOMEKYTOYHOM
aTTecTallii CTYJeHTOB B npouecce ocBoeHus ocHoBHOW OIIOIT CIIO ¢ nonydenuem
cpeanero obmiero obpazoanus (IITICC3).

1.3. MecTo npeamera B y4eOHOM IJIaHe

VYuebnsiii npeamer OVIL.04Y «MatemaTuka» sBIgeTCS Y4€OHBIM MPEAMETOM
oOs3aTenbHONM TIpeaMeTHOW obnactu «Marematuka u  uHbopmatukay @OI'OC
cpeaHero ooiiero oopa3oBaHus.

YueOHblii MPEIMET OVIIL.0O4Y «Maremartuka» U3y4aeTcs B
obmeoopazoBarenbHoM 1ukie ydyeOHoro miana OIIOIT CIIO na 6a3e OCHOBHOTO
oOmero oOpa3zoBaHus ¢ MoOJydeHHEeM cpeaHero obmiero oopazosanusa (IITICC3) mo
CHEIMATLHOCTH  CPEAHEr0  MpoeCCHOHATBHOTO  O0pa30BaHHMS  COLMAIBHO-
skoHomuyeckoro mpoduis 38.02.01 OxonHomuka u Oyxrairepckuit ywer (Mo
OTpAaCIIAM).

B yue6nom mumane [MIICC3 no cnenuanbHOCTH CpeaHero mpodecCuoHanIbHOTO
oOpa3zoBaHusi comualibHO-dKOHOMHUYeckoro mpodmast 38.02.01 DxoHomuka wu
Oyxranrepckuii yder (1Mo otpacisimM) mecto ydebnoro mpeamera OVIL0O4 VY
«Marematuka» — B cocraBe oO0Ie00pa30BaTENbHBIX YYE€OHBIX JIUCLMILUIMH,
dhopmMupyeMbIX U3 00s13aTeNbHBIX TpeaMeTHbIX oOnactelt @I'OC cpeanero oOiero



oOpazoBanwusi, 11 cnernuanbHocTel CIIO conmmanbHO-9KOHOMUYECKOTO TPOdUIs
npo¢eCcCUOHATILHOTO 00pa30BaHUsI.

1.4. Pe3y.]1]>TaTbI 0CBOCHUA yqeﬁﬂoro npeamera — JUIHOCTHBIC,
METaNpPEeaAMETHLIC, IPEAMECTHDLIC

OcBoenune coaepxkanust ydeOHoro mnpeamera OVIL.04Y «Maremarukay
o0ecreynBaeT JOCTHKEHUE CTYICHTaAMU CIICYIOIINX Pe3yIbTaToOB:
* TUYHOCHIHBIX:

— c(OpMUPOBAHHOCTh TMPEACTABICHUM O MaTEeMaTUKE KaK YHHBEPCAIbHOM
A3bIKE HAYKH, CPEACTBE MOJECIUPOBAHUA SIBJICHUWA U IMPOLECCOB, UAESIX U METOAAX
MaTeMaTHKH;

— NOHMMAaHHE 3HAYMMOCTH MAaTEMATHKHU JIJII HAYYHO-TEXHUYECKOTO Iporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4YacTdh OOIIeHeIOBEYECKOM
KyJbTYphl Y€pe3 3HAKOMCTBO C HCTOPHUEW pa3BUTUS MaTEMAaTHKU, HBOJIOLUCH
MaTEeMaTHUYCCKUX UICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUs,
AITOPUTMUYECKON KYJIbTYPhbl, KDUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJIUMOM
u1st Oyayiien npodecCuOHANIBHOM JEeATeIbHOCTH, ISl MPOJOJKEHHST 00pa3oBaHus U
caMo00Opa30BaHus;

— OBJIQJCHUE MATEMAaTUUYECKUMM 3HAHUSMH W YMEHUSMH, HEOOXOJIUMBIMHU B
MTOBCEITHEBHOM JKW3HU, JIJI OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCUUILIMH U
JTUCITUIUIMH TIPO()ECCUOHATBFHOTO IUKIIA, JIJIS MOJIyYeHUs 00pa3oBaHMs B 00JIACTSX,
He TpeOyIoUUX YIIIyOJIeHHOW MaTeMaTu4eCKO! MOATOTOBKY;

— TOTOBHOCTb M CHOCOOHOCTH K O0Opa3oBaHHWIO, B TOM  YHCIE
caM000pa30BaHNI0, Ha TMPOTSHKEHMH BCEW JKW3HUW; CO3HATEIIbHOE OTHOLIEHUE K
HETPEPhIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEIIHOW MpodheCCHOHAIBHOU W
0OIIIECTBEHHOM JAEITEIILHOCTH,

— TOTOBHOCTb W CHOCOOHOCTb K CaMOCTOATENbHONM TBOPYECKOM U
OTBETCTBEHHOU JESTEIHHOCTH;

— TOTOBHOCTh K KOJUIEKTMBHON paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMU B
o0Opa3oBaTenbHOM, OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-NCCIEI0BATENBLCKOM, MPOSKTHOM
U IPYTUX BUJIAX AEATEIbHOCTH;

— OTHOIICHHE K MPOo(heCcCUOHATBLHOM JAESITEIbHOCTH KaK BO3MOXKHOCTH Y4acTHSs
B PCIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATBHBIX
mpooJem;

* MemanpeomMemHuix:

— YMEHHUE CaMOCTOSITEJIbHO OMPENEsATh IEIN JEATEIIbHOCTH U COCTaBJISThH
IJAHbl  JIESITEbHOCTH; CAMOCTOSITENIbHO  OCYUIECTBIATh, KOHTPOJUPOBATH H
KOPPEKTUPOBATh JIESITEIbHOCTh; HCIIOIb30BaTh BCE BO3MOMKHBIE PECYpPCHl IS
JTOCTUKEHUS TOCTABJICHHBIX eIl U pealn3aliu MJIaHOB JIEITeIbHOCTH; BHIOUPATh
YCIEIIHbIEC CTPATETUU B PA3JIMUHBIX CUTYAIUAX;

— YyMEHHE TPOJYKTHUBHO OOIIATBCSI W B3aUMOJCHCTBOBATH B IMpoOIECcce
COBMECTHOM JEATENbHOCTH, YUYUTHIBATH MO3UIIUHU JIPYTUX YYACTHUKOB JESITEIHLHOCTH,

s PexTUBHO pazpemarb KOH(PIUKTHI
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— BJIQJICHUE HaBbIKAMU [103HABATEJIbHOW, Y4E€OHO-UCCIEI0BATENbCKON U
NPOEKTHOW JAESATENbHOCTH, HaBbIKAMU pa3pellieHuss MNpo0JeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHMCKY METOJIOB PEUICHUS MPAKTHUYECKHUX 3a7ad,
MIPUMEHCHUIO PA3JIMYHBIX METOJIOB TO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIBHOM HWH(POPMAIMOHHO-
MO3HABATEIIbHON JIEATENBHOCTH, BKJIIOYAsT YMEHHUE OPUECHTUPOBATHCS B PAIMYHBIX
UCTOYHMKAX HWHGOpMAIMK, KPUTUYECKH OICHMBAaTh M  HHTEPHPETUPOBATH
UH(GOpPMAIIUIO, TTOJYYaeMYI0 U3 PA3IMYHbIX HCTOYHUKOB;

— BJAJCHHUE S3BIKOBBIMU CpEJICTBAMHU: YMEHHE $ICHO, JIOTHYHO U TOYHO
U3JIaraTh CBOK TOYKY 3PEHUs, HCIIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEIICTBA;

— BIAJCHUEC HABBIKAMU TI03HABATENHLHON pedreKCMM Kak OCO3HAHUS
COBEPIIAEMBIX JICCTBUM M MBICIUTEIBHBIX MPOLECCOB, HX PE3YyJIbTATOB H
OCHOBAaHWM, TPAaHMI] CBOETO 3HAHWSA M HE3HAHMS, HOBBIX IMO3HABATEJIBHBIX 3a]a4 U
CPEACTB JJIsl UX TOCTUKECHUS;

— 1EJEYCTPEMIICHHOCTh B MTOMCKAaX U MPUHITUU PELICHUM, COOOPa3UTEIHHOCTh
U UHTYULUS, PA3BUTOCTh TMPOCTPAHCTBEHHBIX MPEACTABICHUI; CIIOCOOHOCTh
BOCIIPUHUMATh KPacoOTy U TAPMOHUIO MUPA;

* NPeOMEemHbIX:

— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUH O MaTEMaTHUKE KaK 4YacTh MHUPOBOMU
KyJIbTYpPhl 1 MECT€ MaTE€MaTUKUA B COBPEMEHHOM ITUBUIM3AIIUU, CIIOCO0AX OMUCAHUS
SIBJICHUM PEAJbHOIO MUpPa HA MaTEMAaTUUECKOM S3BIKE;

— c(hopMUPOBAHHOCTh TMPEACTABICHUN O MaTEMaTUYECKUX MOHATHUSX Kak
BOKHEUIINX MATEMATHYECKUX MOJICIISIX, MO3BOJISIONIMX OIKCHIBATH W M3Yy4aTh
pa3HbIle TMPOLECCHl M SBICHUS, TMOHUMAHUE BO3MOXXHOCTH aKCMOMATHYECKOTO
MOCTPOCHUSI MATEMATUYECKUX TEOPUH;

— BJIQJICHUE METOJAMHU JOKA3aTeJIbCTB U AJTOPUTMOB PELICHHS, YMEHUE HX
MIPUMEHATH, TPOBOJAUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOI€ PEIICHUA 3a/1a4;

— BJAJACHHME CTAHJAAPTHBIMU NPUEMAMU PELUICHUS palUOHAJIBHBIX U
MppalMOHAIBHBIX, TOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUU U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHMUE TOTOBBIX KOMIIBIOTEPHBIX MIPOrPaMM, B TOM
yyclie g TOMCKA IIyTM PELUICHUS W WUIKOCTPALMM PELICHUS YPaBHEHUU U
HEPABCHCTB;

—  cOpMHUPOBAHHOCTh  TPEACTABICHUM 00  OCHOBHBIX  TOHSTHUAX
MAaTEMATUYECKOTO aHaldu3a U MX CBOMCTBAaX, BIAJICHUE YMEHUEM XapaKTEPU30BATh
noBe/icHue (PYHKIMH, UCTIOb30BAHUE MOJYYCHHBIX 3HAHUM ISl ONTMCAHUS U aHAJIU3a
pEaTbHBIX 3aBUCUMOCTEM;

— BIIQJICHUE OCHOBHBIMHM TIOHATHUAMH O IUIOCKUX M TPOCTPAHCTBEHHBIX
reoMeTpudeckux (Urypax, X OCHOBHBIX CBONCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh TEOMETPUIECKUE (PUTYPHI HA YEPTEkKaX, MOJICTISAX U B PEATbHOM MUDE;
MPUMEHEHNE U3YyYEHHBIX CBOMCTB TreOMETpUYecKux (puryp um Gopmyn ajs perieHus
FeOMETPUYECKHUX 3a]1a4 U 337a4 C IIPAKTUYECKUM COJICPKAHUEM;

— c(OpMUPOBAHHOCTHh MPEICTABICHUN O MpOIeccax W SBICHUSNX, UMEIOIINX
BEPOSITHOCTHBIM XapakTep, CTATUCTUYECKUX 3AKOHOMEPHOCTSX B PEAIBHOM MUDE,
OCHOBHBIX MOHATHSAX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEN; YMEHUNA HAXOAUTH U
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OLICHMBATh BEPOSITHOCTH HACTYIJICHUS COOBITUA B NPOCTEHIINX MNPAKTUUYECKUX
CUTyalUsX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJINYNH;

— BJIQJICHHE HABbIKAMH MCIOJB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMm
IIPU PELIEHUH 3a]1ay.
* JIMYHOCHIHBIX PE3YbmMan o8 60CNUMAameibHOoll nPoZPammol

— JIP 1 Oco3Hatouuii ce0st rpaskJaHMHOM M 3alLIUTHUKOM BEJIMKOM CTPaHBbI;

— JIP 2 IIposBisAronui akKTUBHYIO I'PAXXIAHCKYIO ITO3ULUIO, TEMOHCTPUPYIOIINN
NPUBEPKEHHOCTh ~ NPUHUUIIAM  YECTHOCTH,  MOPSAOYHOCTH,  OTKPBITOCTH,
DKOHOMHMYECKN AKTUBHBI W YYACTBYIOIIUM B CTYJIEHUYECKOM M TEPPUTOPUATIBHOM
CaMOYIIpaBJICHWH, B TOM YHCIE Ha YCIOBHUSAX JA00POBOJIBYECTBA, MPOAYKTHUBHO
B3aMMOJICUCTBYIOIIMA W  YYacCTBYIOUIMH B  JIEATEIBHOCTH  OOIIECTBEHHBIX
OpraHu3aluu;

— JIP 3 CoOmromaromuii HOPMBI TMPABOMOPSIKA, CIACAYIOMMNA HeaIam
IrpaXIaHCKOTO 00IIecTBa, obOecreueHusi OE30MacCHOCTH, MpaB W CBOOOJA TpaxkaaH
Poccun. JlosnpHBI K yCTaHOBKaM W NPOSIBICHUSM IPEICTAaBUTENEH CYOKYIbTYP,
OTJIMYAIOUIMN HX OT TPYyNN C JECTPYKTUBHBIM W JICBUAHTHBIM TIOBEJACHUEM.
JIEMOHCTpUPYIOIIMIT HENPUATHE W NPEIYyNPEKIAIMNANA  COLUAIBHO OMNAacCHOE
IIOBEJCHUE OKPYKAIOIIUX;

— JIP 4 IlposBisiomuii U JEMOHCTPUPYIOIIMK YBa)X€HHE K JIIOASIM TpYyIa,
OCO3HAIOUIMI LIEHHOCTh COOCTBEHHOro Tpyaa. Crpemsamuiica K (GOpPMHPOBAHUIO B
CETEBOI cpeie JINYHOCTHO U MPO(ECCHOHANBHOTO KOHCTPYKTUBHOIO «IIM(POBOIrO
ciena;

— JIP 5 [leMOHCTpUpYHOIMI MPUBEPKEHHOCTh K POJHOW  KYJBTYpE,
HUCTOPUYECKONM TMaMsITH Ha OCHOBE JOOBM K PoauHe, polHOMY Hapoay, Majou
pPOJIMHE, NPHUHATUIO TPAJAULHMOHHBIX LEHHOCTEH MHOTOHAMOHAJIBHOIO HApoJa
Poccuu;

— JIP 6 IlposBisitomuii yBa)K€HUE K JIFOASM CTapIIETO MOKOJEHUSI U TOTOBHOCTh
K YYaCTHIO B COLIMAJIIBHOM MOJJIEPKKE U BOJIOHTEPCKUX JBHKCHUSX;

— JIP 7 Oco3Haromii TOPUOPUTETHYK) LEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXAIOLUNA COOCTBEHHYIO M YYXXYI YHUKAJIBHOCTH B Pa3IUYHBIX CUTYyalUsiX, BO
Bcex (hopMax M BUJAX IS TEIIBHOCTH;

— JIP 8 IlposBnsrommii U AEMOHCTPUPYIOUIMN YBAXXEHHUE K IPEIACTABUTEISIM
PA3UYHBIX AITHOKYJIBTYPHBIX, COIMATIBHBIX, KOH(GECCHOHAIBHBIX M HMHBIX TPYIIIL
ComnpuyacTHBIi K COXPaHEHUIO, NPEYMHOXEHUI0 M TPAHCISUUU KYJBTYPHBIX
TPaJHIMK U HEHHOCTEW MHOTOHAIMOHAIIBHOI'O POCCUMCKOTO rOCYy1apCTBa;

— JIP 9 CoOmonaomuii W MPOMAraHIUPYIOMUA TpaBuiIa 3I0pPOBOTO |
Oe3omacHoro obOpasa >KU3HH, CHOPTa; MPEAYNPEKIAOMIMN MO0 MPeo 0 IeBAIOIINMA
3aBUCUMOCTH OT QJIKOTOJIsl, Tabaka, MCUXOAKTUBHBIX BEUIECTB, a3apTHBIX UTP U T.I.
CoxpaHsIoUMil TMCUXOJOTUYECKYI0 YCTOMYMBOCTh B CHUTYaTUBHO CIIOXHBIX WM
CTPEMUTENIBHO MEHSIOIINXCS CUTYaIUsX;

— JIP 10 3abotsamuiics 0 3aluTe OKPYKArOIIeH cpebl, COOCTBEHHON U Uy OU
0€30MacHOCTH, B TOM YHCIIe ITU(POBOIA;

— JIP 11 TposBnstonuii yBaKeHHE K ICTETUYECKUM IEHHOCTSIM, O00JIaatommuii
OCHOBAaMH 3CTETUYECKON KYJIbTYpHI;
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— JIP 12 IlpuHumaromui ceMeiHble IEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU U
BOCIIUTAHUIO JIETE€H; JEMOHCTPUPYIOIINI HEMPUATHE HACWUJIUS B CEMbE, yXoAa OT
POIAUTEIILCKOW OTBETCTBEHHOCTH, OTKAa3a OT OTHOILICHWH CO CBOMMH JETBMH U UX
(UHAHCOBOTO COJIEPIKAHUS.

1.5. KoJm4yecTBO 4acoB HA 0CBOEHHE MPOrpaMMbl YUeOHOI0 NpeaMeTa
OO6s3aTenpHas ayAUTOpHas yueOHasi Harpy3ka oOy4aronierocs - 187 4acos.
CamocrosiTenbHas (BHeayIMTOpHasi) paboTa — 6 4acos.

KoHncynbranuu- 4 gaca.

1.6. U3meHeHMNsl, BHECEHHbIE B pa004yI0 NPOrpaMMy 1o CPaBHEHHIO C
IIpumepHnoii nporpammoii mo OO/L:

CokpalieH 00beM YacOBOH ayJAMTOPHOW M CaMOCTOSTEIBHOW pabOTHI C ILEJIbIO
UHTCHCU(UKAIMK TPOPECCHOHATBHON MOJATOTOBKM B paMKax €€ HWHTErPalluu C
00111€00pa30BaTEIbHOM IMOJATOTOBKOM.
dopma koHTpOIIST: DK3ameH (1-2 cemectp).

2. CTPYKTYPA U COAEP) KAHUE YYUEBHOI'O ITPEJMETA
OVIL04Y «<MATEMATHUKA»
2.1. O0bem y4eOHOT0 mpeaMeTa U BUAbI Y4eOHOH padoThl

Bup yueOHoi padoThI O06bem yacosB
CymmapHas yueOHasi HATPY3Ka BO B3aMMO/I€iiCTBUM € 205
npenoaaBaTejieM
Camocmoamenvhaa paboma 6
O0beM 00pa3oBaTeIbHOM POrPAMMBI 187

B TOM HHUCJIIC.

TEOPETUYECKOE 00yUEeHHE 80

1abopaTopHbIe pabOThI

103

IMPAKTHYCCKUEC 3aHATHA

KypcoBas paboTa (IIPOEKT)

KOHTpOJIbHas paboTa

CamocmosimenvHas pa60ma

IIpomexyTounasi arrecranus mnpoBoaurcss B ¢opme 12
Ixzamena (1-2 cemecmp)
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2.2. TemaTu4eckui JIaH u coaep:kanue yueoHoi 1ucuumiuabiOY /1.10 «MaTemaTuka

HaumenoBanue | Coaepxxanue yueOHOro MaTepuaJia, 1ad0paTtopHbie padoThl U NPAKTHYECKHE Oo0bem YpoBeHb
pa3aesioB U TeM 3aHSTHS, CAMOCTOSITEJIbHAS Pa6oTa 00yYaAOUIUXCS (eciu npedycMompeHbl) 4acoB OCBOCHMS
1 2 3 4
Beenenue 2 1
MareMatrka B HayKe, TEXHUKE, IKOHOMHKE, MH(POPMAITMOHHBIX TEXHOJIOTHIX U 2
Beenenue NPAKTUYECKON AeATeNbHOCTH. Llenn u 3a1aun n3y4eHusl MaTeMaTUKHU IIPU OCBOCHUU
npodeccuii CI1O u cnenmansHocreid CI1O.
Pasznea 1. 1. Aareopa 30
Conep:xkanue yueOHOr0 MaTepuaJia 8 1,2,3
Tema 1.1. Llensle n panmonanbHeIe yncaa. JlelicTBuTenbHbIe ynucna. [pubaudicennole 4
PaiBuTHE sviuucnenus. Komniexchole yucna.
IMOHSITHSI O IIpakTHyeckue 3aHATHS 4
qucie ApudmMernueckre NEUCTBUS HAJ YUCIAMU, HaXOXJEHUE MPUOIMKEHHBIX 3HAYCHHIM
BEIMYMH U TOTPENTHOCTEH BBIYUCICHHM (20COMIOTHOW U OTHOCHTEJBHOM),
CpPaBHEHHE YKCIIOBBIX BBIPAKEHUHN.
Conep:kanue yueOHOro MaTepuaJia 22 1,2,3
Kopuu u crenenn. KopHu HaTypaiabHOM CTENEHHU U3 YUCTA U UX cBoMcTBa. CTeneHun 10
C palMOHAJIBHBIMM TOKa3aTeIsIMU, MX CcBOMcTBA. CTeneHu ¢ JeHCTBUTEIbHBIMU
Tema 1.2. nokazarensimMu. Cgoticmea cmenenu ¢ 0eucmeumenbHblM NOKA3Ameiem.
KopHu, cremenu Jlorapudgm. Jlorapupm uymcna. OcCHOBHOE JIOFapI/Iii)MI/I‘I%CKoe TOXIECTBO.
H JorapHbMBI JlecsTuunble W HaTypaibHble Jorapudmel. IlpaBuna nedcTBuil ¢ jorapupmamu.
IIepexox kK HOBOMY OCHOBAHHUIO.
IIpeoOpa3zoBanue aJireOpanv4ecKux BbIPasKeHHH. [IpeoOpazoBanue
paloHaIbHBIX, HPPALMOHATBHBIX CTETIEHHBIX, TOKA3aTENbHbBIX U JOTapu(MUYECKUX
BBIPAKEHUMU.
IpakTHyeckue 3aHATHUS 12




Beluucnenue u cpaBHEHUE KOpHEN. BhINOJIHEHNE pacdyeToB ¢ pagukaiaMmu. Pemienne
MppanMoOHaIbHBIX ypaBHeHUN. HaxoxneHne 3Ha4eHUN CTENEHEN ¢ palMOHAIbHBIMU
noka3zaresnsiMu. CpaBHeHue creneHeil. [IpeoOpazoBaHus BbIpaKeHHU, COAEpPKALIUX
crerneHu. Pemenune nokasaTrenpbHbIX YPaBHEHUN.

Pemenne mnpuknameeix  3amad.  HaxoxpaeHwe  3HadyeHWd — jgorapudma 1o
IIPOM3BOJIBHOMY OCHOBaHHIO. Ilepexonq OT OJHOrO OCHOBaHHS K JPyromy.
Boeluucnenne u cpaBHeHue Jiorapudmos. JlorapudmupoBanne M MOTEHIIMPOBAHUE
BBIPAKCHU M.

[IpuOnmkeHHblE BBIUMCICHHUS M pPELIEHUS MNPHUKIAJHBIX 3adady. Pemienue
Jorapu(pMHUUECKUX YpaBHEHHI.

Pa3nen 2. OCHOBBI TPUTOHOMETPUH 25
Conep:xkanue yueOHOr0 MaTepuaJia 1,2,3
Tema Pagnannas mepa yrma. BpamarensHoe nBukeHue. CHHYC, KOCUHYC, TaHIE€HC U
2.1.0cHOBHBIE | KOTAHI'€HC YUCIIa.
NMOHATHSA IIpakTH4yeckue 3aHATHUS
PanuanHbiil MeTO1 U3MEpPEHUs YTJIOB BPAIlIEHUS U CBSI3b C TPalyCHON Mepoil.
Tema 2.2. Copaepxanue yueOHOTro MaTepuaJjia 1,2,3
OcHoBHbIE ®opmynel npuBeneHus. Dopmynbl croxkeHus. Dopmyinbl yaBoeHUs Popmyibl
TPUTOHOMETPHY | NOJOBUHHO20 Y2/d.
ecKue IIpakTHyeckue 3aHATHS
TOKAeCTBA OcCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA, POPMYIIBI CIIOKEHUS, YIBOCHUS.
5 Conep:xkanue yueOHOro MaTepuaJia 1,2,3
Hp’c};)(zil\:)zzu;i.ann [IpeobpazoBanrie CyMMBI TPUTOHOMETPUUECKUX (YHKIUNA B MpoH3BECHAE U
1 mpoCTeimHX NPOU3BENIEHUS B CYMMY. Buipaoicenue mpucoHomempuieckux @yHKyuti uepes
TpHTOHOMETpHY MAH2EHC NOJIOBUHHO20 ap2yMeHma.
CCKIX IIpakTHYyeckue 3aHATHSA }
BEIpaKeHHil [IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKLIMIA B MPOU3BEIECHUE,

npeoOpa3oBaHue MPOU3BEICHUS TPUTOHOMETPUUECKIX (DYHKIUI B CyMMY.




Tema 2.4.

Tpuronomerpuu

ecKue
YPaBHEHUS U
HepaBeHCTBa

Conep:xkanue yueOHOro MmarepuaJia
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1,2,3

IIpocreiimne TPUTOHOMETPHUUYECKUE
MpUSOHOMempuyecKue HepaseHcmaa.
OObpaTHbIe TPUTOHOMETpUYECKUE PYHKIIMU. APKCHHYC, apKKOCHHYC, apPKTaHT€HC

ypaBHEHUS. IIpocmeriwue

IIpakTHyeckue 3aHATUSA
[Ipocreiimme TPUTOHOMETPUYECKUE YPABHEHHMS W  HEPABEHCTBA.
TPUTOHOMETPUYECKUE (DYHKINU: APKCHHYC, ADKKOCUHYC, APKTAHT€HC.

OGpaTtHbie

Paznea 3.

DYyHKIUH, UX CBOHCTBA U IPauKHU

Tema 3.1.
DYyHKUNH, X
CBOJCTBA U
rpaguxku

Copnepxanue y4eOHOTro MaTepuajia

1,2,3

@®yukuun. OOnacTb ONpeNeieHHss U MHOXKECTBO 3HAYeHMH; rpaduk (yHKIUH,
noctpoeHue rpadpukoB GYHKIHH, 3alaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKuMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OI'PAHHUYEHHOCTD,
nepuoanyHocTh. I[IpoMexyTku Bo3pacTaHusi W yObIBaHWsA, HauOoJblIEe U
HavMEHbIlIee 3HA4Y€HUs, TOYKU HIKCcTpemyma. ['paduueckas wuHTEpHpeTaus.
[Ipumepsl (GyHKUMOHANBHBIX 3aBUCHUMOCTEN B pEaJbHBIX MPOLECCaX U SIBICHUSX.
Apudpmernueckue omnepauuu Haj QyHKUusAMHU. CrnoxxkHass QyHKUUS (KOMITO3HIIMS).
Ilonsamue o nenpepvienocmu QhyHKyuu.

Oopartnuble pynxkuun. Obnacmes onpedeneHusi u 00OIACMb 3HAYEHUN 0OPAMHOU
dyukyuu. I pachux obpamnoti pynkyuu.

IIpakTHyeckue 3aHATHS

IIprmMepbl 3aBUCUMOCTEN MEXKAY IIEPEMEHHBIMM B pPEaJbHBIX IpoLeccax U3
CMEeXHBIX aucuuiiuH. Omnpexaenenue ¢yHkuuid. [loctpoeHue u ureHue rpadukoB
¢yukuuid. MccnenoBanue ¢pynkuuu. CBOMCTBA TUHEHHON, KBaIpaTUYHOM, KyCOYHO-
JUHENHON U IpoOHO-TMHEeHON (yHKUMN. HenpepblBHbIE U TEpUOANYECKUE
¢ynkuuu. CBoiicTBa M Tpaduku cuUHyca, KOCHMHYCa, TaHIE€HCA W KOTaHTeHca.
OO6partsble GyHKuuU U ux rpadpuku. OOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIUU.

Tema 3.2.
Crenennble,

Conepxanue y4eOHOIro MaTepuasia

11

1,2,3

Onpenenenus GyHKuuM, ux cBoiicTtBa W rpaduku. [IpeoOpasoBanusi rpaduKoB.




nokasartejibHble, | [lapamienbHblil IepeHoCc, CHMMETPUS OTHOCUTEIBHO OCEl KOOPAMHAT U CUMMETPHS
Jorapu¢mMuyecK | OTHOCUTEIBHO Hayalda KOOPAMHAT, CUMMETPHUS OTHOCHUTEIBHO MPAMOM Y = X,
e paCTSKEHUE U CIKaTHUE BJIOJIb OCEH KOOPJIMHAT.

TpuronomMerpu4 | Illpakruyeckue 3aHaTHsA 6
eckue pynkumu. | [IpeoOpazoBanus rpadpuka ¢ynkiuu. ['apmonunueckue konebanus. [Ipuknannbie

Oo0paTtHble 3amauyun. [lokazaTenbHble, JTOrapupMHUUECKHE, TPUTOHOMETPUUYECKUE YPAaBHEHHS U
TPUTOHOMETPHUY | HePABEHCMBA.
eckue pynkuun | CamocTosiTeJbHasi padoTa 00y4aommuxcst 3

- [logroroBka noxnana Ha Temy «CloKeHHE rapMOHMYECKUX KOJIeOaHUIN»

Pa3nean 4. Hauana matemaTnueckoro ananusa.IHTerpaJ u ero npuMeHeHue 30
Conep:xkanue yueOHOr0 MaTepuaJia 22 1,2,3
ITocienoBaTeILHOCTH. CnocoOnI 3aJaHus u CBOIICTBa YHCIOBBIX 8
MOCJIeI0BATEIbHOCTEM. Ilonuamue 0 npedeine nocn1e008amenbHOCMU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIe008aMeNbHOCHU.
CymMupoBaHue mnocienoBareiabHocTel. beckoHeuHo yObIBaromasi reoMeTpuyecKast
IPOrPECCHSI U €€ CyMMa.

IIpousBoanasi. IlonsitTue o mpou3BOAHONW (YHKIMH, €€ TEOMETPUUYECKUU U
Tema 4.1. ¢dusnueckuii cMbICi. YpaBHEHUE KacaTelnbHOU K rpaduky dyHkuuu. [IponsBogHbie
Hauana CYMMBI,  Pa3HOCTH, IPOM3BENEHUS, YaCTHBIE. I[IPOM3BOAHBIE  OCHOBHBIX
MATEMATUHIECKO | 5jepvenTapubix (yHKnuit. [IpuMeHeHre MPOM3BOJHON K UCCIIENOBAHNIO (DYHKIMN U
T'0 aHau3a HOCTPOEHHIO TPahHKOB. [Ipouszeoonvie 06pamuoi GyHKYUY u KOMROZUYUY QYHKYULL.
[Tpumeps! UCTIONB30BAHUS TTPOU3BOAHON IS HAXOXKICHUS HAUTYUIIErO PEIICHUs B
OPUKJIAJAHBIX 3a7adax. BrTopas mpous3BoaHas, €€ TeOMETPUUYECKUA U (PU3HUYECKH
cMmbicil. HaxoxkaeHne ckopoCcTH AJis Ipoliecca, 3aIaHHOro (hopMyJioil u rpadMKOM.
IIpakTHUyeckue 3aHATHS 14

Yucnosas IIOCJICA0BAaTCIBbHOCTD, CIIOCOOBI  ee 3aJaHusi, BBIYHCICHHA YJIICHOB
IIOCIaCAOBATCIIbHOCTH. HpCI[CJ'I II0CICA0BATCIIbHOCTH. beckoneuno Y6LIBaIOIHa$I
IrCOMCTPHUUCCKas MPOTIPECCHs. HpOI/ISBO,Z[Haﬂl MEXaHUYECKUM U F@OMCTpI/ILICCKI/II‘/JI




CMBICT TPOU3BOJHOM. YpaBHEHHE KacarelbHOM B oOmem Buzae. [IpaBuna wu
dopmynsl auddepeHmpoBaHus, Ta0IUIA MPONU3BOIHBIX AJIEMEHTAPHBIX (DYHKITHMA.
Uccnenosanne QpyHKIMU ¢ MOMONILI0 Tpon3BoaHOM. HaxoxneHue HamOoJIbIIero,
HAaWMEHBIIIETO 3HAYCHHS W SKCTPEMATTbHBIX 3HAYCHUN (DYHKITHH.

Tema 4.2.
HNurerpan u ero
NPUMEHEHHUe

Conep:xkanue yueOHOr0 MaTepuaJia

1,2,3

IlepBooOpa3nass u wuHTerpasa. I[IpuMeHeHHne oONpEeNEICHHOr0 HWHTErpana s
HAXOXJCHUS IUIOIIAJAX KpUBOJIMHEWHOM Tpanenuu. @Dopmyna HeroToHa—
Jleitonuia. [IpuMepsl mpuMeHEHUs: HHTErpajga B PU3HKE U T€OMETPHH.

IIpakTHyeckue 3aHATHS
WNurerpan u mnepBooOpasnas. Teopema Hprotrona—JleiiOnuna. IIpumenenue
WHTErpaja K BEIYUCICHUIO PU3NYECKUX BEITUYUH U IUIONIAJICH.

Pazmea 5.

YpaBHeHUS U HEPABEHCTBA

Tema 5.1.
YpaBHeHus U
HEPaBeHCTBA

Copaepxanue yueOHOro MaTepuaJjia

16

1,2,3

YpaBHeHUssT M CUCTeMbl YpaBHeHMH. PanuoHanbHbIE, WpPpPALMOHAIIBHBIE,
IIOKA3aTEJIbHbIE U TPUTOHOMETPUYECKHUE YPAaBHEHUsI U CUCTEMbl. PaBHOCHIIBHOCTH
ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE NTPUEMBI UX pEIIEHUs (pa3JIoKEHUE Ha
MHO>KUTEJN, BBEJICHHE HOBBIX HEU3BECTHBIX, [TOICTAHOBKA, IpapUUeCKUil METON).
HepaBencrBa.  PanuvonHanpHble, UPPalHUOHAIBHBIE, II0KAa3aTeJIbHbIC u
mpu2oHomempuyeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX PEIICHUS.
Hcnonb3oBanue cBoiicTB M rpagukoB QyHKUUI NPU PElICHMH YPABHEHMH M
HepaBeHCTB. MeTon uHTepBanoB. M300pakeHHe Ha KOOPJIMHATHON IJIOCKOCTH
MHOXECTBA PEIICHUN YpAaBHEHWM M HEPABEHCTB C JBYMsI INEPEMEHHBIMM M UX
cucreMm. IIpukinagnbie 3amauym [IpuMeHeHMEe MaTeMaTHYECKUX METOJIOB IS
pElIeHus CoJiep KaTeNIbHbIX 3a7ad U3 Pa3Iu4HbIX 00JacTel HayKu W MPaKTUKH.
WNHrtepniperanys pesynbraTa, y4eT peajlbHbIX OTPAaHUYCHUM.

IIpakTHyeckue 3aHATHS
Kopuu ypaBaenuii. PaBHocunbHOCTh ypaBHeHui. [IpeobpazoBanue ypaBHEHHIA.
OCHOBHBIE IPUEMBI pEelIEHUs] ypaBHEHMI. PellleHne cucteM ypaBHEHU.

10




Hcnonb3oBanne cBOMCTB U rpadukoB GYHKIIUI JJIs1 pEIIeHNs YpaBHEHUHN U
HEPaBEHCTB.

Pa3znmea 6.

Kom0OuHaTopuka, CTATUCTHKA ¥ TEOPHs BEPOSTHOCTE

Tema 6.1.
JJIeMEeHTBI
KOMOHHATOPUKH

Conep:kanue yueOHOro MmarepuaJia

1,2,3

OcHOBHBIE TOHSATHS KOMOMHATOPUKH. 3aJayd Ha MOJCYET Yucia pa3MelIeHUM,
NEPECTaHOBOK, coueTaHuil. Permenue 3agad Ha mnepebop BapuaHToB. Dopmyna
o6unoma Hrpiorona. CBoiicTBa OMHOMHHAIBHBIX KOd(hduimeHToB. TpeyroabHuk
[Tackans.

IIpakTHyeckue 3aHATHS

Uctopus pa3Butusi KOMOMHATOPUKHU, TEOPUU BEPOSATHOCTEN M CTATUCTUKU U UX POJIb
B pa3aMYHBIX  cdepax  YEJIOBEUYECKOM  KU3HEIEATEILHOCTH. [IpaBuna
KOMOMHATOpUKHU. PereHre KOMOMHATOPHBIX 3a7ad. Pa3Mmelenus, coueTanus u
nepecranoBku. bunom Herotona u tpeyronbauk Ilackans. [Ipuknanssie 3anayn.

Tema 6.2.
9J1eMeHTbI
TEOPUH
BEPOSATHOCTEH

Copaepxanue yueOHOro MaTepuaJjia

1,2,3

Co0bITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BeposaTHOCTEN. [lonsamue
0 He3zasucumocmu coovimuul. Jluckpemnas CAy4auHas GeIUYUHA, 3AKOH ee
pacnpeodenenus. Qucnogvie xapaxmepucmuku OUCKPEMHOU CLYYAUHOU 8ETUUUHDL.
llonamue o 3axone 601vwUX YUCE.

IIpakTHUyeckue 3aHATHS
Knaccuueckoe onpeneneHne BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TeOpeMa o
CyMMe BepOsATHOCTEN. Brruncnenue BepostHocten. [Ipuknaaaeie 3agauu.

6.3. DiieMeHThI
MATEMATHYECKO
M CTATHCTHKH

Copnepxanue yueOHOIro MaTepuaJjia

1,2,3

[IpencraBnenne gaHHBIX (TaONMIBI, AWArpamMmbl, TpauKH), ceHepalbHAs
COBOKYNHOCMb, 8b1OOPKA, cpedHee apupmemuueckoe, meouara. [lonsmue o 3a0auax
Mamemamuyeckou cmamucmuxu. Pewenue npaxmuyeckux 3a0ay ¢ npumeHeHuem
8EPOSIMHOCMHBIX MEMOO08.




IIpakTnyeckune 3aHATHS
[Ipencrapienune YncnoOBbIX AaHHBIX. | [puknagHeie 3anauu.

Paznmen 7

I'eomeTpus

Tema 7.1.
Ipsimble u
IUVIOCKOCTH B

MPOCTPAHCTBE

Conep:kanue yueOHOro MmarepuaJia

14

1,2,3

B3anmHOe pacrnosioskeHue IBYX MPSMBIX B IPOCTpaHCcTBe. [lapanienbHOCTh MpsMoi
u 1iockoctu. [lapamnenbHocTh 1mIockocTeil. IlepneHAUKyIIpHOCTh TPSMON U
iockocTu. [leprneHauKyIsp W HaKJIOHHAA. YTOJ MEXAY MPSIMONW U TUIOCKOCTBIO.
JIByrpaHHbiii  yroia. Yroil MexAy IUIOCKOCTAMU. [lepneHAuKyIIpHOCTh JIBYX
wiockocTel. ['eomerpuueckue mpeoOpa3oBaHUs IMPOCTPAHCTBA: IMapaslICIbHBIHN
MEPEHOC, CUMMETPHUSI OTHOCHUTENBHO TIOCKOCTU. [lapannensHoe mpoeKTHpOBaHUE.
IInowaow opmozonanvroil npoexyuu. I3o0paxeHne npocTpaHCTBEHHBIX QUTYP.

IIpakTnyeckue 3aHATUSA

[Ipr3Haku B3aMMHOTO PACHOJIOKEHHUS MPSAMBIX. YTOJ MEXAYy NpsiMbIMU. B3anmHoe
PACIIONIOKEHUE NMPAMBIX M IUIOCKOCTEN. [leprieHIuKyIsp 1 HaKJIOHHAsA K IJIOCKOCTH.
Yron Mexay npsMOU M INIOCKOCTBEO. TeopemMbl 0 B3aMMHOM PACIIOI0KEHUH TTPSIMOU
U IUIOcKocTH. Teopema o Tpex mnepneHaukynspax. IIpu3zHaku u cBoucCTBa
NapajuIeJIbHBIX W IEPIEHIMKYJSIPHBIX IUIOCKOCTEN. PaccrositHme ot TOUkM 110
IJIOCKOCTH, OT MNPSMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTAMHM, MEXKIY
CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEX]Ty IPOU3BOJIbHBIMU (PUTYpaMU B IPOCTPAHCTBE.
[TapamienpHOE TPOEKTUPOBAHME W €ro CBOMCTBA. Teopema o naowaou
OPMO2OHANLHOU NPOEKYUU MHO20Y201bHUKA. B3anMHOE pacnonoKeHune
MIPOCTPAHCTBEHHBIX PUTYD.

Tema 7.2.
MHororpaHHuK
71

Conep:xkanue yueOHOro MaTepuaJia

11

1,2,3

Bepiunel, pebpa, rpaHu MHOrorpaHHuka. Pazeepmka. MHuocoepanHvle yenul.
Buinyxnvie mnozoepannuku. Teopema Jiinepa.

[Ipusma. IIpsamasa u nakrounas npusma. IlpaBuibHas npusma. [lapannenenunen.
Ky0.




IInpamupa. IlpaBunbHas nupamuga. ¥YcedeHHas nupamuna. Terpasap. Cummerpun
B KyOe, B mapamienenumnene, B npusme u nupamujae. CeueHus KyOa, MpuU3Mbl U
nupamubl. [IpencraBienre o NpaBUIIbHBIX MHOTOTPAaHHUKAX (TETpa’ape, Kyoe,
OKTa’Ipe, JOJAEKAdAPE U HKOCAIAPE).

IIpakTu4eckune 3aHATHS
Pa3nuunble BuABl MHOrOrpaHHUKOB. Ux wu3o0Opaxenus. CedeHus:, pa3BepTKH
MHOI'OTPaHHUKOB. I1n0111anbs NOBEPXHOCTH.

CamocrosiTesibHAsA padoTa 00y4al0IIUXCH
- [TonroroBka npe3entaunii Ha Temy «[IpaBuibHBIE U IOJTyITpaBUIIbHbBIE
MHOTOTPAHHHUKI

Conep:xkanue yueOHOr0 MaTepuaJia 1,2,3
Tema 7.3. Tena u | LIMIMHIP U KOHYC. YcedeHHbIH koHyc. OCHOBaHUE, BbICOTa, OOKOBask IOBEPXHOCTS,
0BEPXHOCTH oOpasytomas, pasBeptka. OceBble CEUCHHS U CEUEHUS, apaJljieIbHbIe OCHOBAHUIO.
BpAalleHHs! [ap u cdepa, ux ceuenust. KacatenbHas mIOCKOCTh K cepe.
IIpakTHyeckue 3aHATHS
Bunbl cummerpuii B mpoctpanctBe. CUMMETpHS TEJ BPaIleHUS] 1 MHOTOTPAaHHUKOB.
Conep:kanue yueOHOro MaTepuaJia 1,2,3
O6meM u ero uzmepenue. MurerpansHas popmyna oobema. opmyiibl 00beMa Kyoa,
Tema 7.4. MPSIMOYTOJIBHOTO ~ TapajUieienuneaa, npu3Mbl, uuauHapa. Dopmynsl oObema
Wsmepenusi B | TMPaMUIBl M KOHyca. QOpMysibl ILTOIIAAN MOBEPXHOCTEH WHIMHAPA M KOHYCA.
reoMeTpuu dopmynbl o0beMa 1rapa u miomanu chepsl. [logobue Ten. OTHOMIEHN TIIOMAACH
MTOBEPXHOCTEH ¥ 00BEMOB IMOJOOHBIX TEJI.
IIpakTHUyeckue 3aHATHS
Brruucnenue momasei 1 00beMOB.
Tema 7.5. Conep:xkanue yueOHOro MaTepuaJia 1,2,3

Koopaunarsl u

[IpsamoyroJibHas (IeKapTOBa) CUCTEMA KOOPAUHAT B TpocTpancTBe. Popmyna




BEKTOPbI pPacCTOSHUS MEXy IByMsSI TOUKaMU. Y paBHEHUs CEPbl, NIOCKOCU U NPAMOU.
Bexkropsl. Moayinbs BekTopa. PaBeHCTBO BEKTOpOB. CI105KE€HHE BEKTOPOB.
YMHOXKEHHUE BEKTOPA HA 4UCI0. Pa3ioxkeHue BEeKTopa 110 HAIPaBICHUSAM. YTOI
MEKy IByMs BekTopamu. IIpoexnns BekTopa Ha ock. KoopinHaThl BEKTOPA.
CkansipHO€ Ipou3BEACHUE BEKTOPOB. MCriob30BaHNe KOOPAUHAT U BEKTOPOB IIPU
pPELICHNH MATEMATUYECKUX U MPUKJIAIHBIX 3a4a4.

IpakTnyeckue 3aHATUSA 4
Bexkropel. [elictBus ¢ Bekropamu. JlekapToBa cucTeMa KOOpAUHAT B IIPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, CPephl, INIOCKOCTH. PaccTosiHMEe MeX 1y TOUKaMU.
JIefcTBUS ¢ BEKTOpaMU, 3aJaHHbIMU KoopAuHaTaMu. CKaJsIpHOE IIPOU3BEACHUE
BEKTOPOB. BekTopHOE ypaBHEHHE IIPSAMOU U IUIOCKOCTH. Vcrionb30BaHue BEKTOPOB
IIPU 10KA3aTENBCTBE TEOPEM CTEPEOMETPHH.

Bcero: 193

J1J1st XapakTepUCTUKY YPOBHS OCBOCHUS Y4€OHOTO MaTepralia UCIOIb3YIOTCS CIEAYIOIIIe 0003HAYCHHUS:

1. — o3HakoMUTENbHBIN (Y3HABAHUE N3YYEHHBIX OOBEKTOB, CBONCTB);

2. — PEeNPOAYKTUBHBIN (BBIOJTHEHHUE JCSITEIILHOCTH MO0 00pasily, HHCTPYKIIMH, METOJUIECKUM PEKOMEHIAIUSM WITH TI0]T
PYKOBOJICTBOM).

3 - IPOAYKTUBHBIN (TUIAHUPOBAHUE W CAMOCTOSTEIHLHOE BBIMOTHEHUE NCSATCIBHOCTH, PEIIeHUE MPOOJIEMHBIX, CHTYaIlMOHHBIX
3a7aHUMN ).



Tembt unoueudyaibHvIX NPOEKMOE:

0NN L kA~ W~

9.

10
11
12
13
14
15
16
17
18

19.
20.

21

22.
23.
24,
25.
26.
27.
28.
29.

. Bextopsl B mpocTpaHcTBeE.

. BextopHO€ 3a/1aH1e NpsSIMBIX U INTIOCKOCTEW B IPOCTPAHCTBE.

. Benukne maTteMaTuku ApEBHOCTH.

. Benukne maTeMaTHKy U UX BEJIMKUE TEOPEMBI.

. Benmmkoe nckyccerBo n xu3Hb [xeponamo Kapuaaso.

. B3auMOCBA3b apXUTEKTYpbl U MATEMATUKH B CUMMETPHH.

. 'eomerpus EBxina, kak nepsas Hay4yHasl CUCTEMA.

. 'eometpust JIobaueBCKOro Kak MpuMeEpP aKCUOMATHUYECKON TEOPHH.

['eomeTtpust (hOpMBI B HCKYCCTBE.

. 'eoMeTpusi MHOTOIrpaHHHUKOB.

. I'paduixu snemMeHTapHbIX (PYHKIMI B pUCYHKAX.

. I'padmueckoe pelieHne ypaBHEHUI U HEPABEHCTB.

. 3a1a4l MEXaHUYECKOTO poncxoxaeHus. (I'eomeTpust macc, SKCTpEeMaJIbHBIE 3a7ja4H).
. IHTErpas u ero npuMeHeHue B KU3HU YEJIOBEKA.

. Ucnionb30BaHre BEKTOPOB B HAyKax U MPAKTUUYECKOM KU3HU.
.JMccnenoBanue ypaBHEHHI U HEPABEHCTB C MapaMeTPOM

. KoMIuiekcHbIe ¥ THIIEPKOMILIEKCHBIE YUCIIA.

.KoHnueckue ceueHrs U UX NPUMEHEHHE B TEXHUKE

KpacuBble 3a/1aun B MaTEMaTHUKE.

Jlorapudmuyeckas GyHKIUSA U €€ IPUMEHEHHUE B dKU3HU YEJIOBEKA.
. Maremaruka u gunocodusi.

Maremaruueckue cekpersl mupamu ApeBHero Erunra.
MatemaTuka B Oyayuiei ceuaibHOCTH.

HenpepbiBHbIE 1poOH

HecrannapTtasie Moaenu apupMeTUKH.

[TapasnenbHOE MPOEKTUPOBAHUE

[TocTpoenue rpadukoB GyHKINMA, COACPIKAIIIUX MOTYITb.
[IpaBuIbHBIE U MOIYIIPABUIBHBIE MHOTOTPAHHUKH.

[IpenpicTopust MaTeMaTHYECKOTO aHAIN3a, 3HAUEHNE IPOU3BOJHON B Pa3IMYHBIX 001aCTAX

HayKH.

30
31
32
33
34
35
36
37

. [IpumeHenne mo100us TPEyTroJILHUKOB ITPH U3MEPUTEIBHBIX paboTax.
JIpumMeHeHre CI0KHBIX MPOIICHTOB B SKOHOMUUYECKHMX pacueTax.

. [Ipupoaa 1 uCTOpuUsE KOMILIEKCHBIX YHUCET.

. [Ipon3BoHAs B PKOHOMUKE U OMOJIOTHH.

. [Ipou3BogHas U €€ MPaKTHUECKOE MPUMEHEHNE.

. [Ipocreitmue nmpeoOpa3zoBanus rpadukoB PyHKIHI: AeOpMaIINK U CIBUTH.
. CBOIiCTBa TPUTOHOMETPUICCKUX (PYHKITUN: TAPMOHUYECKHIE KOJICOaHUSI.

. CHMMeTpHS B IPUPOJIC U apPXUTEKTYPE.
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38.
39.
40.
41
45.
42.
43.
44.
46.
47.
48.
49.

CI10HBbIE TPOLIEHTHI B PEAJIBHOW JKU3HU.
CpenHue 3HaY€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
CxeMbl TOBTOPHBIX UCTIBITAHUI bepHyum

. TpuronomeTpusi BOKpyT Hac.

TpeyronbHuk Diinepa-bepHysiu.

QDYHKIHH B )KU3HH YEIIOBEKA.

@pakTanbl: TEOMETPUS KPACOTHI.

Hucio «e» U ero TanHsl.

@YyHKINH B )KU3HH YEIIOBEKA.

®uHAHCOBAsI MATEMATHKA.

O0OBeMBI U IIJIOLIAAY TOBEPXHOCTEN MPAaBUIIBHBIX MHOTOTPAHHUKOB U TEJ BPAILEHUS.
3aranku u npuMeHenue byteuikn Knenna.

50 3amaun, pemeHnsie JIeonapoM DUIepom.

51.
52.
53.

54.
55.
56.
57.
58.
59.
60.

Jluct Mébuyca.
Jleontunii ®ununmnoBud MarHuukuii 1 ero « ApudMeTHKay.
HecrannapTtasie Moaenu apudMeTruKH.

OcHoBHas Teopust anreOpsl.

Ocob6enHocTu anredpbl OMHAPHBIX OTHOIICHUN U OTOOpaKEHUI.
Oco0eHHOCTH METO/1a TUarOHaJu3alud B MATEMaTHYECKOM JIOTHKE.
Caoicta n npunoxenus Tpeyronpauka [Tackans.

CBoiicTBa TPUTOHOMETPUUECKUX (DYHKLNN: TApMOHUUYECKUE KOJIeOaHusI.
Uucia ®uboHAYYH U X IPUIIOKEHUS.

Marnueckue KBaJaparsbl.
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJ0OB YUEBHOM

AEATEJBHOCTHU OBYYAIOIINXCA

Conep:xanue XapakTepuCcTHKA OCHOBHBIX BU/OB /1eATEJIbHOCTH CTYACHTOB
o0yueHust (Ha ypoBHe y4eOHBIX J1eiicTBHI)
O3HAaKOMIIEHHE C POJIBI0 MATEMAaTUKU B HayKe, TEXHUKE, SKOHOMUKE,
WH(GOPMALIMOHHBIX TEXHOJOTUSX M MPAKTUYECKOU JEeSTEIbHOCTH.
Beenenue

O3HakOMIJICHHE C TETISIMU M 3aJadaMyd M3yYCeHHUsS MaTeMaTUKH TPHU
ocBoenuu npodeccuit CITO u cnermansuocteit CIIO.

1. AITEBPA

Pa3zButHne mouarusa
0 YHcJIe

BrinonHeHnne apu(pMeTHYecKux ACHCTBUM HaJ YUCIaMH, COYeTas
YCTHbIE W MHUCbMEHHbIE IpUeMbl. HaxoxaeHne mpUOIMKEHHBIX
3HaYEHUI BEJIMYMH U TOTPEIIHOCTEH BbIUMCICHMN (aOCONIOTHON U
OTHOCHUTEJIbHOI); CpaBHEHHE YMCIOBBIX BhIpakeHHil. Haxoxnenue
OomKOOK B MPeoOpa3oBaHUSAX U BBIUUCICHUSIX (OTHOCHTCS KO BCEM
IIYHKTaM IIPOrpamMMBbl).

Kopuu, cTrenenn,
Jorapugmbl

O3HakOMJICHHE C TIOHATHEM KOpPHS N-H CTENEHH, CBOWCTBAMU
paJMKaJIOB W IIPaBUJIaMU CpPaBHEHUS KOpHeEU. PDopmylnpoBaHUE
ONpPENEICHNs] KOPHS M CBOWCTB KOpHEH. BpIunMCieHHEe U CpaBHEHUE
KOpHEH, BBITIOJIHEHUE TPUKUIKUA 3HaueHus KopHs. [IpeoOpazoBanue
YUCJIOBBIX M OYKBEHHBIX BBIPAKEHUHN, COJIEpKAIIUX PaJTUKAIIBL.
BrinonHenue pacueTtoB 1o QopmyliaMm, COAEpIKAIIUM PaJIUKabl,
OCYIIECTBIISIE HEOOXOJUMBIE IOJICTAHOBKM U IpeoOpazoBaHUs.
Ornpenenenne paBHOCWIBHOCTH BBIPAXKEHUH € paguKaiamu. Pemenne
MppanvoOHaIbHbBIX YpaBHEHNN. O3HAKOMIIEHUE C ITOHATHEM CTEIIEHU C
JNEUCTBUTENBHBIM TOKa3zaTeneM. HaxokJieHue 3Ha4YeHuil CTENEeHH,
UCIIONIb3Ysl TpPU HEOOXOAMMOCTH HMHCTPYMEHTAIbHBIE CpEICTBA.
3anuchiBaHWE KOpPHSI N-Ml CTENEHUW B BHUAEC CTENEHU C APOOHBIM
nokazareseM U HaobopoT. DopMynupoBaHUE CBOWCTB CTENEHEH.
BrrunciieHne creneHen ¢ palroHaJIbHBIM NTOKA3aTEIEM, BBIIIOJIHEHUE
IPUKUIKU 3HAYEHUS CTEIICHHU, CpaBHEHUE CTEIICHEMN.
[IpeoOpa3zoBaHue YUCTOBBIX U OYKBEHHBIX BBIPAKEHUIM, COJEPKAITUX
CTEIEHU, IPUMEHSA CBOMCTBA. Pemenne rnokas3areabHbIX YPABHEHUH.
O3HakoMJIeHHE C TPUMEHEHHEM KOPHEM U CTElNeHeW  Ipu
BBIUNCIICHUN CPENHUX, JICJICHUU OTPE3KAa B «30JIOTOM CEUCHUN.
Pemienne npukinagHbIX 3a7a4 HA CJIOKHBIE IPOLIEHTHI.

IIpeoOpa3zoBanue
ajnredOpanvecKux
BbIpasKeHU

Brinonnenue npeodpa3oBaHuil BEIpaKEHUN, TpUMeHEHUE HOopMyI,
CBSI3aHHBIX CO CBOMCTBaMU cTerneHeil u jorapudmon. OnpeneneHue
00J1aCTH JOMYCTUMBIX 3HAYEHHUH JIOrapu(MUUECKOTO BBIPAKEHHUS.
Pelenue norapuMuyeckux ypaBHEHHH.

2. OCHOBbBI TPUTOHOMETPUHN

OCHOBHbBIC MOHATHSA

N3ydenune pagraHHOrO METOoAa MU3MEPEHHS YIJOB BpALICHUS U HX
CBA3U C rpaaycHoll wmepoi. M3o0pakeHue yrioB BpalleHHs Ha
OKPY’KHOCTH, COOTHECEHHME BEIMYMHBI YIVIA C €r0 PACIOJIOKEHUEM.
dopMynrpoBaHUEe OMPEEICHUI TPUTOHOMETPUIECKUX (PYHKITUHN 15
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YIJIOB MOBOPOTA U OCTPBIX YIJIOB MPSMOYIOJBHOTO TPEYTrOJIbHUKA U
O0OBSICHEHHE UX B3aUMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPHYECK
e TOXKIeCTBA

IIpuMmeHeHne OCHOBHBIX TPUTOHOMETPUYECKHX TOXKIAECTB IS
BBIYHCIICHHS 3HAYCHUIN TPUTOHOMETPUUYECKUX (PYHKIIHI 1O OJHON U3
HUX.

IIpeoOpa3zoBanus
NMPOCTEHIIUX
TPUTOHOMETPHYECK
HUX BbIPaKeHUM

N3yyenne oCHOBHBIX (POPMYIJT TPUTOHOMETPUU: (POPMYJIbI CIIOKEHHS,
yIBOCHHSI, MPEOOPA30BAHUSI CYMMbI TPUTOHOMETPUUECKUX (PYHKITUI
B MPOU3BEJCHUE W TMPOU3BEJCHUS B CYMMy U NpPUMEHEHHUE NpH
BBIYKMCIICHUA 3HAYEHUS TPUTOHOMETPUYECKOTO  BBIPAKECHUS U
ynpornieHus: ero. O3HaKOMJIEHHE CO CBOWCTBAMHU CUMMETPHUH TOYEK
Ha €AMHUYHON OKPY>KHOCTH M MPUMEHEHHE MX Uil BhIBOJA (HOpMYI
MIPUBEICHUSL.

IIpocreiimmue

Pemenne mno ¢QopmyraMm W TPUTOHOMETPUYECKOMY  KpYyTY
MPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHEHUI. [I[pumenenne oOumx

METOJIOB pelIeHUs YypaBHEHUN (TIPUBEICHHE K JIMHEHHOMY,
TPUTOHOMETPHIECCK

KBaJparTHoOMy, MCTOJ  pa3JIOKCHUA Ha  MHOXHTCIIM, 3aMCHBbI

He YypaBHeHHS U . N

HepaBeHCTBA HCpCMCHHOI/I) IIpu pCHICHUN TPHUI'OHOMCTPHYCCKHX YPABHCHUHU.
YmMeHue OTM€EYaTh Ha Kpyre peLICHUA IIPOCTEUILINX

TPUTOHOMCTPHYCCKHUX HCPABCHCTB.
ApKCI/IHyC O3HakOMJICHME C TIOHATHEM 06paTHBIX TPUTOHOMCTPHUYCCKHUX
b 52 (9

HKOUK. HM3ydeHue omnpenencHuld apKCHHYycCa APKKOCHHYCa
apkkocuye, | 2YHED yd pen pxcuHyca,  ap yea,

APKTAHTCHC YHCJIa

apKTaHTreHca 4Kciia, (popMyIMpoBaHUE UX, U300paKEHUE Ha
eIMHUYHON OKPYXHOCTH, IPUMEHEHHE MTPH PEIICHUN YpaBHEHUIA.

3.

®YHKIIUU, UX CBOUCTBA U TPA®UKHU

®yukuuu. [lonsarue
0 HENMpPEepPbIBHOCTH
bynkunmn

O3HaKOMJIEHHE C MIOHATUEM MEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEN
MeXAy TepeMeHHbIMH. (O3HaKOMJIEHHME C TOHATHEM Tpaduka,
omnpenereHrue  MPUHAUICKHOCTH  TOYKH  Tpaduky  QyHKIuU.
Onpenenenue 1o ¢dopmylie MpoCTelIeld 3aBUCUMOCTH, BHAA €€
rpaduka. Beipaxxenue mo QopMyse OIHON MEepeMEeHHON dYepe3
npyrue. O3HaKOMJICHHE C Onpe/iesieHueM (PyHKITUH,
dbopmynupoBanne ero. Haxoxnaenue oOsacTu ONpPEACIICHUS WU
00J1aCTH 3HaYeHUN (QYHKLIHH.

CsoiicTBa
pyskuun.
I'padpuueckas
HHTEpIpeTanus.
IIpumepsi
(GyHKIHOHAJIBHBIX
3aBHCHUMOCTEH B
peabHbIX
npoueccax u
SIBJICHUSIX

O3zHakomiieHHe ¢ TnpuMepamMu (YHKUHOHAIBHBIX 3aBUCUMOCTEH B
pEeaIbHBIX TpoleccaX M3 CMEXHBIX AUCHUIUINH. O3HaAKOMIIGHHE C
JNOKA3aTENbHBIMA PACCYXKICHUSMU HEKOTOPBIX CBOWCTB JIMHEWHOW U
KBaJpaTUYHOW (DYHKIMI, TPOBEACHUE WCCICAOBAHUS JIMHEWHOMH,
KYCOYHO-JTMHEHHOM, APOOHO-TUHEHHOW W KBagpaTHYHOW (PYHKITUH,
noctpoenne wux rpadukoB. Iloctpoenne u uyTeHWe TpaduUKOB
bynknuii. MccnenoBanue ¢ynkiuu. CocTaBieHHe BUIOB (DYHKITHIA
M0 TAaHHOMY YCJIOBHIO, PEIICHUE 3a/1au Ha dKCTpeMyM. BrinonHeHue
npeoOpa3zoBanuii rpaduka QyHKITHH.

OoOpaTHblie
GyHkuuu

N3yuyenne mnoHsTHs OOpaTHOM (YHKIMM, ONpeAesieHue BHIA U
nocTpoeHue rpaduka oOpatHOM (QYHKIMU, HAXOXKIACHUE ee 00yacTu
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ompenesieHus U obsiacTu 3HaueHuil. [IpumeHenre cBONCTB GyHKIIMI
IIPU UCCIIEIOBAHUM YPABHEHUM U PEUIEHUHU 33124 HA SKCTPEMYM.
O3HaKOMJICHHE C TTIOHSTHEM CJIIOXKHOU (PYHKITUH.

CreneHHble,
MoKa3arejbHbIe,
JorapupmMudeckue
"
TPUTOHOMETPHYECK
e PyHKUUM.
Oo0OpaTHbIe
TPUTOHOMETPUYECK
ue QyHKUUM

Boruncnenne 3HaueHuWd (QYHKIUNA 1O 3HAYCHUIO AapryMEHTa.
Omnpenenenre MOJNIOKEHUs TOUYKH HA Trpaduke Mo ee KOOpAUHATAM U

HaoOOpoT. Mcmonb3oBaHue CBOWCTB (YHKUUN Ui CpaBHEHUS
3HaueHuil crerneHed u sorapupmoB. IlocTpoenue rpadukoB
CTEMEHHBIX U JIOTApU(PMUUIECKUX (bYyHKITHIA. Pemenue

MOKAa3aTeNbHbIX U JOrapu(pMUYECKUX YPABHEHUH U HEPABEHCTB IO
U3BECTHBIM aJiropuT™MaM. O3HAKOMIIEHUE C IOHATHEM HETPEPBIBHOM
NepUoANYECKOl (QYHKIMH, (POPMYIUPOBAHUE CBOICTB CHHycCa H
KOCHHYCa, MOCTpoeHHEe HUX rpapukoB. O3HAKOMIIEHHUE C IOHSITHEM
FapMOHMYECKUX  KOJIe0aHMM M [pUMEepaMu  TapMOHMYECKUX
KoJIeOaHUI AJI OMMCAHMS MPOILIECCOB B (PM3UKE U JIPYTHX 00JIACTIX
3HaHUSA. O3HAKOMJICHME C IIOHATHEM pPa3pbIBHOM NEPUOINYECKON
¢yHkuuy, (OpMyIUpPOBaHHE CBOMCTB TAaHN€HCa W KOTaHIEHCa,
noctpoeHue ux rpadukoB. IlpumeHenne CBOWCTB (QyHKIMI 15
CpPaBHEHUs 3HAUYEHHH TPUTOHOMETPUYECKUX (PYHKUUN, pPEIICHUS
TPUTOHOMETPHUUECKUX ypaBHeHM. [locTpoenue rpadukoB oOpaTHBIX
TPUTOHOMETPUYECKUX (YHKLIMA M ompenereHue no rpadukaMm Hx
CBOMCTB. BrinmonHenue npeodbpazoBanus rpadukoB.

4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A.UHTEI'PAJI U ETO

NPUMEHEHHUE

ITocaenoBareabHOCT
1|

O3HakOMJICHHE C TOHSATHEM YHCIOBOW MOCIEIOBATEIbHOCTH,
criocobamu ee 3aaHusl, BEIUMCICHUSIMH €€ WieHOB. O3HaKOMJICHHE C
MOHATHEM Tpefena mocienoBatenbHOCTH.  O3HaKOMIIEHHE €
BBIYHCJICHHEM CYMMBI OCCKOHEYHOIO YHCJIOBOTO psifa Ha IpuMepe
BBIYHCIICHUS CYMMbI, 0€CKOHEUHO YOBIBAIOIIEH r€OMETPUUYECKON
nporpeccuu. Permienne 3agad Ha TpUMEHEHUE (DOPMYIBI CYMMBI
OECKOHEYHO yOBIBAIOIIECH Tr€OMETPUUECKON MMPOTPECCHH.

IIpousBoaHas u ee
NMpUMEHEHUE

O3HakoMJIeHHME C  TIOHSATHEM  Npou3BOJHOM. M3yuenwe wu
(opMyIupOBaHHE €€ MEXaHWYECKOr0 M I€OMETPHUYECKOI0 CMBICIA,
W3YYEHUE AJTOPUTMA BBIYMCICHUS TPOM3BOJHOM Ha MpuUMepe
BBIYMCJICHUSI MTHOBEHHOM CKOPOCTH M YIJIOBOrOo KoddduiireHTa
kacatenbHOM. CocTaBlieHHE YpaBHEHUsI KacaTeIbHON B 00IIeM BHUJIE.
YcBoenue mnpaBua auddepeHIMpoBaHus, TaOIUIBI MPOU3BOIHBIX
AleMEeHTapHbIX (YHKUMA, TpuMeHeHue g AuddepeHIupOoBaHUs
(GyHKUUNA, cOCTaBlIeHUsl YpaBHEHUs KacatenbHOil. M3yueHue teopem
O CBSI3M CBOMCTB (DYHKIMM M TPOU3BOMHON, (HOPMYIHUPOBKA HX.
[IpoBeneHue ¢ MOMOUIBIO MPOU3BOAHON HCCIEAOBaHUA (DYHKLHUH,
3alaHHoON (HOpMyJIOil. YCTaHOBIIEHHWE CBSI3U CBOWCTB (DYHKITUU U
MPOU3BOAHOMN MO Ux rpadukam. [I[puMeHeHre MpOnu3BOIHON IS
pelmieHusl 3a7ad Ha HaXO0XKJICHHE HanOOJbIIETr0, HANMEHBIIETO
3HAYEHUS] U Ha HAXOXKJIEHUE DKCTpEMyMa.
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IlepBooOpa3nasi u
HHTerpaJ

O3HakoOMJICHHE C TIOHSATUEM MHTErpaja W rneppooOpaszHoi. M3yueHnue
nmpaBuUjia BBIYMCICHUSI TIepBOoOpa3sHOMl W Teopembl HploToHa —
Jletibnuiia. PemieHue 3amad  Ha CBSI3b IEpBOOOpa3HOM U ee
IIPOM3BOIHOM, BBIUMUCIICHHE MEPBOOOpPA3HOMN I JaHHOW (DYHKIIHH.
Pemenune 3aau Ha npuMEHEHUE UHTErpaia JJisl BBIYUCICHUS
(bu3HYEeCKIX BEIMYUH U TUIOIIAICH.

5. YPABHEHUS U HEPABEHCTBA

YpaBHeHus u
CHCTEeMBbI
YPABHEHHUIA.
HepaBeHncTBa u
CHCTEMBI
HEPaBeHCTB C AByMS
NepeMeHHbIMHU

O3HakOMJICHHE €  MPOCTEUIIMMH  CBEACHUSIMH O  KOPHSAX
anredpanvyeckux ypaBHEHUM, MOHSATUSIMH MCCIIEOBAHUSL YpaBHEHUMN
U CHCTEM ypaBHEHHMU. M3ydeHWe TEOpHUHM  PaBHOCUIIBHOCTU
YpaBHEHH # €€ TmpuMeHeHus. [loBTOpeHue 3amucu pelieHus
CTaHJAPTHBIX YPAaBHEHHM, IPHUEMOB MTPEoOpa30BaHUs YpaBHEHUN IS
CBEJEHUS K CTaHJApPTHOMY YypaBHEHUIO. PellleHHne palnuoHaIbHBIX,

MppPalMOHAIbHBIX,  IOKA3aTEJIbHBIX W TPUTOHOMETPUYECKHUX
ypaBHEHUH © cucteM. Vcnonp3oBaHMe CBOWCTB U TIpauKOB
GyHKUMKA Ay pemieHus ypaBHeHUH. [loBTOpeHHE  OCHOBHBIX

MIPUEMOB PEIICHUS CUCTEM. PelleHue ypaBHEHHH C NMPUMEHEHUEM
BCEX MPHUEMOB (Pa3jOKEHHUsI HA MHOMXHUTEIM, BBEJACHUS HOBBIX
HEU3BECTHBIX, IMOACTAHOBKH, Trpaduyeckoro metoaa). Pemienue
CUCTEM YypaBHEHHH C TPUMEHEHHEM pa3JIUYHBIX CIIOCOOOB.
O3HakomJIeHHE C OOIIMMH BOIIPOCAMHM PEIICHUS HEPaBEHCTB U
UCIIOJIb30BAaHUE CBOMCTB M TpadukoB GYHKIMA TpU PpEHICHUU
HEpPAaBEHCTB. PellleHMe HEpPaBEeHCTB M CUCTEM HEPABEHCTB C
NPUMEHEHUEM PA3IMYHBIX CIIOCO00B. [IprMeHeHne MaTeMaTHUYeCKuX
METOJIOB ISl PEIICHUS COJAEPKATEIbHBIX 3aJa4 W3 Pa3IUYHBIX
obyiacTel Hayku M TpakTUKU. VIHTeprpeTHpOoBaHHUE PE3YJIbTATOB C
YYETOM PEATbHBIX OTPAHUYCHUMN.

6. 2JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEHU U

CTATUCTHUKH

OCHOBHBIC MOHATHUSA
KOMOMHATOPUKHU

N3ydyenune mpaBuia KOMOMHATOPUKU W NPUMEHEHUE MPU pPELICHUU
KOMOMHATOPHBIX 3a/ay. PemieHne KOMOMHATOPHBIX 3a3/1a4 METOJOM
nepebopa U MO MpaBUiy YMHOXeHUsS. O3HAKOMIJICHHE C MOHSTUIMU
KOMOWHATOPUKU: Pa3MEIIECHUAMH, COYETAHUSIMU, NIEPECTAHOBKAMH U
dopmynamu s ux BbeluMciaeHus. OOBACHEHHE W NPUMEHEHHE
(GopMyn 111 BBIYMCIICHUS pa3MEIleHH, TEPECTAHOBOK U COYETaHUMN
npu pemieHud 3agad. O3HakomiieHne ¢ OuHOoMoM HbloToHa W
TpeyroyibHUKOM [lackans. Pemenue npakruuyeckux 3auad
MCIOJIb30BaHNEM TOHSATUHN U MTPaBUJI KOMOMHATOPUKH.

DJIeMEHTbI TEOPUH

N3ydyeHne KIacCMYECKOrO OINPENEEHUsT BEPOSITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEpPOATHOCTEWU. PaccmorpeHue

BEPOATHOCTEH  |[IPUMEPOB BBIYUCIIEHHUS BeposATHOCTEH. Pemienue 3amay Ha
BBIUHCIICHHE BEPOSITHOCTEHN COOBITHIA.
IIpeacraBienue |O3HAKOMIIEHHE C TPEACTABICHUEM YHUCIOBBIX JAHHBIX H HUX

AAHHBIX (TA0JIUIbI,

XapakTepuCTHKaMu. PeleHne MpakTUYeCcKWX 3ajad Ha 00paboTKy

28




AHATPAMMBI,
rpaguku)

YUCJIOBBIX JAHHBIX, BBIYUCIICHUC X XAPAKTCPUCTHK.

7. TEOMETPUsA

IIpsimble u
IUVIOCKOCTH B
NPOCTPaHCTBE

@opMyIMpOBKa U MPUBEIAECHUE T0KA3aTEIbCTB IPU3HAKOB B3aUMHOIO
PACIIOIOKEHUS NPSIMBIX U IUIOCKOCTEN. Pacno3HaBaHue Ha yepTexax
Y MOJEJIAX PA3IUYHBIX CIIy4aeB B3aMMHOI'O PACIIOJIOKEHMS INPAMBIX
u TTIOCKOCTEH, apryMEeHTUPOBAaHUE CBOMX CYXKICHHUM.
Q@opMyIMpOBaHHE  ONPEACIICHUM,  IPU3HAKOB U CBOICTB
NapajuieNIbHbIX W TEPIEHANKYJSIPHBIX IUIOCKOCTEHN, JABYTPAHHBIX WU
JIMHEWHBIX YTJI0B. BBINOIHEHNE TOCTPOCHHUS YTIIOB MEXKIY MPSMBIMH,
OpSMOM M TUIOCKOCTBIO, MEXKIY IUIOCKOCTSMH IO ONHMCAaHUIO U
pacrio3HaBaHHe UX Ha MoAensX. [[pumeHeHne Npu3HaKoB U CBOWCTB
pPACIONOKEHUSI NPSIMBIX M IUIOCKOCTEM TpU PEMICHUH 3a7ad.
N300paxkeHre Ha pUCYHKaX M KOHCTPYMpPOBAaHHE Ha MOJEISIX
MEPNEHAUKYJISIPOB WM HAKJIOHHBIX K  IUIOCKOCTH,  MPSMBIX,
MapaJuIeNIbHBIX IUIOCKOCTEW, YIJTI0B MEXKY IMPSMOU U IUIOCKOCTBIO U
000CHOBaHME TMOCTpOeHHUdA. PemieHwe 3amady  Ha  BBIYMCICHUE
reOMETPUYECKNX BeIMYMH. ONHCBIBAHUE PACCTOSIHUSA OT TOYKH 10
IJIOCKOCTH, OT IPSIMOM 10 TUIOCKOCTH, MEXAY IUIOCKOCTSIMU, MEXKIY
CKPEILUBAIOIIUMHUCS MPSAMBIMH, MEXKTy TPOU3BOJbHBIMU (DUTYpaMU B
npoctpancTBe. DOPMyIMPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM
0 paccTosiHUAX (TEopeM CYIIECTBOBaHMs, CBOicTBa). M300pakeHue
HAa YepTekax M MOJENSIX pPacCTOSHUA U OOOCHOBAaHHE CBOUX
cyxknenuil. OmnpeneneHHWe W BBIUKUCICHHE  PAcCTOSHUM B
npoctpaHcTBe. [Ipumenenne Gopmyn u TeopeMm TIAaHUMETPUH IS
pemieHus 3anad. (O3HAKOMJICHME C TOHSITUEM MapaJuIEIbHOIO
IIPOEKTUPOBAHUS U €r0 CBOMCTBaMU. POPMYJIMPOBAHUE TEOPEMBI O
IJIOIIAM OPTOTOHAJIBHOM MPOEKIIMU MHOTOYTOJbHUKA. [IpuMeHenune
Teopud it OOOCHOBAaHMSI  TOCTPOCHUM U BBIUYMCICHUM.
ApryMEHTUPOBAHUE CBOUX CYXKICHHU O B3aMMHOM PACIOJIOKEHUU
MIPOCTPAHCTBEHHBIX PUTYD.

MHoOrorpaHHuKH

OnucaHre W XapakTEpUCTHKA Pa3JWYHBIX BUJIOB MHOIOI'PAaHHUKOB,
NepeurcieHue WX  JJEeMEHTOB H  cBOWMCTB.  M3oOpaxkenwue
MHOTOIPAHHUKOB M BBINIOJIHEHHWE TOCTPOCHUS HAa U300pAKEHUAX U
MOJENSAX MHOTOTPAaHHUKOB. BbIUMCIEHHWE JNMHEHHBIX 3JEMEHTOB U
yIJ0B B MPOCTPAHCTBEHHBIX KOH(UIYpalusax, apryMEHTHUPOBAHUE
CBOMX CYXJEHHMM. XapakTepucThuka | H300pKEHUE CEUCHMUS,
pPa3BEPTKH MHOTOTPAHHUKOB, BBIYUCIICHUE TUIONIAAEN MOBEPXHOCTEN.
[locTpoenue mnpocTelmmx cedyeHud KyOa, MPU3MBI, NUPAMUJBI.
[Ipumenenue pakToB U cBeeHUH U3 IaHUMETpUn. O3HAKOMIIEHHE C
BUIAMU  CHUMMETPUM B IIPOCTPAHCTBE, dbopMynupoBaHue
ONPENECICHUM M CBOMCTB. XapaKTEpPUCTUKA CUMMETPUM  Tel
BpAIllEHWs] M MHOTOIPAaHHUKOB. lIpMMeHeHHe CBOWCTB CHMMETPUH
npu pelieHrnu 3agad. Vcnonb3oBaHue NpUOOPETEHHBIX 3HAHUM IS
MCCJIEIOBaHMsI U MOJEJIMPOBAHMS HECIOXKHBIX 3a1au. M3o0paxenue
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OCHOBHBIX MHOTOI'PAHHUKOB U BBIMIOJIHEHUE PUCYHKOB IO YCIOBUSIM
3ajad.

Tenan
MOBEPXHOCTH
BpAaleHust

O3HakOMJICHHE C BHUJAMHU Tell BpalleHus, (HOpPMYyJIHPOBAHHUE HUX
ONIPENEIICHUM U CBOMCTB. POPMYIMPOBAHHUE TEOPEM O CEUCHHMM LI1apa
IUIOCKOCTBIO U MJIOCKOCTH, KacaTelIbHOM K cdepe. XapakTepucTHKa U
M300pakeHHE TeNl BpalleHHWs, MX pa3BepTKH, ceueHusd. Pemenue
3aJa4 Ha IIOCTPOCHHME CEUYEHH, BBIYMCICHUE JJIUH, PACCTOSHUH,
yrioB, miaomazeil. IlpoBeaeHne noka3aTeabHBIX PAacCyKIECHUN IpH
pemieHnn 3anad. IlpuMeHeHue CBOMCTB CHUMMETPHUM IPU pEIICHUU
3aJa4 Ha Tesla BpalleHus, KoMmOumHanuio Ten. M3o0paxkeHue
OCHOBHBIX KpYTJIBIX TE€J1 U BBINOJIHEHHWE PUCYHKA IO YCIOBHUIO
3aJ1a4M.

HN3mepenus B
reoMeTpum

O3HaKkOMJICHHE C TOHATHSAMH IUIOIIAAd M 0o0beMa, aKCHUOMaMu H
cBoMcTBaMu. PelieHme 3amad Ha BBIYMCICHUE IJIOMIAJIEH INIOCKHUX
Guryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIMX (opMyn U (PAKTOB W3
maaHuMeTpu. M3ydeHue TeopeM O  BBIUMCICHHM O00BEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3aJad Ha NpuMeHeHue Gopmyl
BBIUUCIICHUS 00BbeMOB. M3ydyenue GopMyn IS  BBIYHCICHUS
IJIOIIAZed TMOBEPXHOCTEd MHOTOTPAHHUKOB UM TEJ BpaIllCHUA.
O3HaKOMJICHME C METOJOM BBIUMCIICHUS IUIONAAM TMOBEPXHOCTU
chepsnl. Pemmenue 3a1a4 Ha BRIYUCIIEHUE TUIOIA IS TTOBEPXHOCTH
MPOCTPAHCTBECHHBIX TEJI.

Koopaunarsl u
BEKTOPbI

O3HakoMJIEHHE C TIOHATHEM Bekropa. M3ydeHue paexkapToBOU
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE, IOCTPOCHHE MO 3aJaHHBIM
KOOPAMHATaM TOYEK M IUIOCKOCTEW, HAXOKIEHUE KOOPAMHAT TOYEK.
HaxoxneHue  ypaBHEHUH  OKPYXKHOCTH, C(Qepbl, IUIOCKOCTH.
Brrunciienne paccTtossHuid MexAy Todkamu. l3ydeHue CBOWCTB
BEKTOPHBIX BEJIWYMH, IPABWI PA3JI0KEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, MPAaBWJI HAXOXKICHUSA KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, MPAaBWJI JEUCTBUM C BEKTOPAMH, 3aJJaHHBIMU
KoopauHataMu. lIpumeHeHne TeopuM IIpyM pELIeHMM 3aaad  Ha
JNEUCTBUSL C BEKTOpamMu. l3yueHue CKaasIpHOro MpPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'O  ypaBHEHMS NPSIMOM U IUIOCKOCTH.
IIprMmenenue Teopuu Npy peleHUH 3a1a4 Ha IEUCTBUS C BEKTOPaMH,
KOODAMHATHBIA METOJ, NPHUMEHEHNWE BEKTOPOB I BBIYMCIICHUS
BEJIMYMH YTJIOB U paccTossHui. O3HAKOMIIEHHE C J0Ka3aTeJIbCTBAMMU
TEOPEM CTEPEOMETPUU O B3AMMHOM PACHOJIOKEHUN TPSAMBIX U
IIJIOCKOCTEH € UCIIOJIb30BaHUEM BEKTOPOB.
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4. YCJIOBUSI PEAJIMBALINA ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOU YYEBHOU
JAUCHUIIJIMHBIOY .10 <MATEMATHUKA)>

4.1. MarepuajbHO-TeXHHYECKOE o0ecreYeHne
VYyeOHbll KAOUHET MaTEMAaTUYECKUX JUCIUTUINH
OcHOBHOE 000pyAOBaHUE:
- pabouee MeCTo MpernoaaBaTes
- pabouune MecTa JJ1 00y4aroIuXxcs
- mpoekTop Sony VPL-FX40
- kosonku Genius SP-E120
- komnbroTep Neos
- MOHUTOP
- skpanHacTeHnbIi 153x200 Projecta SlimScreen Matte White S
- MapKepHas J0cKa
4.2. UudopMmanmoHHoe odecneyeHne 00yueHust
IlepeyeHb pekoMeHayeMOWl OCHOBHOM U JONOJHHUTEIBLHOH JUTEPATYPbI,
HEe00XOAMMBIX /15l 0CBOCHUS JUCHUIIMHBI
OcHoéHble UCMOYHUKU:
bammakos, M. 1. Maremartuka: yueonuk s CITIO / M. U. bamimakos. - 5-¢
u3a., crep. - MockBa: Akaaemus, 2018. - 256 c. - (IIpodeccronanbHOe
obpazoBanue. ['p. ®UPO). - ISBN 978-5-4468-6566-6

JlononnumenvHvle UCMOYHUKU:
ObC "FOPAUT": baBpun, . . Marematuka: y4eOHHK U TPAKTUKYM IS

CIIO / N. . baBpun. — 2-¢ u3., nep. u gomn. — M.: UznarensctBo FOpaiit,
2019. — 616 c¢. — (Cepus: IIpodeccuonansaoe oopazoBanue). — ISBN 978-
5-534-04101-9.

Cnucok JmrepaTypbl BEpEH M.B. OGHoOBIIeHCKas

Humepnem-pecypcot.
www. fcior.edu.ru (MadopmanmonHbie, TPEHUPOBOYHBIE U KOHTPOJIBHBIE
MaTepualbl).
www.  school-collection.edu.ru (Enunas komaekiuu 1ugppoBbIX
o0pa3oBaTeIbHBIX PECYPCOB).
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4.3. Ocol0eHHOCTH peaH3aluM AUCHMILVIMHBI /s MHBAJIHIOB H JIHI €
OrpaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

B umemsx pgocrynHoctm nosnydyeruss CIIO  crygentamum ¢ OB3
YHUBEpCUTETOM 00€CTICUNBACTCS:

1) nnst ctynentoB ¢ OB3 1o 3penHuro:

amanTanus oQuIMATBHOTO caiita YHuBepcutera (Www.stgau.ru) B cetu
HNuTepHeTr ¢ ydeToM OCOOBIX TMOTPEOHOCTEH WHBAJIMIOB MO0 3PEHHUIO C
NpUBEICHUEM UX K MEXIYHapOJHOMY CTaHIApTy AOCTYIHOCTH BEO-KOHTEHTa W
BeO-cepBucoB (WCAG);

pa3MelIeHHe B JOCTYIHBIX JUIsl CTYJACHTOB, SIBIISIFOIIMXCS CICHBIMU WIIU
CJIa0OBUIAIIMMY, MECTax U B aJalTUPOBAHHOM (opMe (C y4yeTOM HX OCOOBIX
HOTPEOHOCTEN) CHpaBOYHOM HH(OpPMALMKM O PpACHUCAHUM JIEKIUH, Y4eOHbIX
3aHATUHN (AOJKHA OBITH BBITIOJIHEHA KPYMHBIM (BBICOTA MPOMHUCHBIX OYKB HE MEHEE
7,5 cMm) penbedHO-KOHTpACTHBIM MHIpudTOM (Ha O€oM WM keaToM ¢GoHE) U
npoayonupoBana mpudTom bpaiins);

IOPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOIIEIO CTYIAEHTY  HEO0OXOIUMYIO
IOMOIIb;

o0ecrieueHre BBIITYCKa aJbTEPHATUBHBIX (POPMATOB NEYATHBIX MATEPUAIIOB
(kpynHbIF WpUdT UM ayauodansl);

o0ecrnieyeHre A0CTyIa CTYJEHTA, SBISIOLIErOCs CJIENbIM U UCHOJB3YIOIIETO
co0aKy-TOBOABIPS, K 30aHUI0 YHHUBEPCUTETA, PACIOJIararollero MECTOM JJif
pa3MelieHus COOaKU-MOBOABIPS B Yachl 00yUEHUsI CaMOT0 CTY/IEHTA;

2) st crynenToB ¢ OB3 mo ciyxy:

nyOauMpoBaHKe 3BYKOBOM CITPaBOYHOM MH(OPMAIMU O PACIIMCAHUU YY€OHBIX
3aHATUN BU3YalbHOW (YyCTaHOBKA MOHHTOPOB C BO3MOJKHOCTBIO TPAHCIISIIIMU
CyOTUTPOB (MOHHUTOPBI, UX pa3Mepbl U KOJIUYECTBO HEOOXOAMMO ONPEIEISTH C
Y4ETOM pa3MepOB MTOMEILIECHHUS);

o0OecrieyeHre HaAJISKAIUMU 3BYKOBBIMU CpPEJICTBAMHU BOCIPOU3BEICHUS
uH(popmanuu;

3) [s CTYIGHTOB, UMEIOIINX HAPYIICHHS OTIOPHO-IBUTATEIBHOTO aIapara,
MaTepUaIbHO-TEXHUYECKHUE YCIOBHUS JIOJDKHBI 0OecleuyuBaTh BO3MOXKHOCTH
OecIpensITCTBEHHOI0 JO0CTyNa B Y4eOHbIE TOMELIEHHS, CTOJIOBbIE, TyaJleTHBIE U
JIpyrue TOMEILIEHUs YHUBEPCUTETa, a TakKe HMX MNpeObIBaHHA B YKa3aHHBIX
NOMEIIEHUX (HaJMuue MaHAyCcoB, MOPYYHEH, PacIIMPEHHBIX JABEPHBIX MPOEMOB,
TU(PTOB, JOKAIBHOE TMOHWKEHHE CTOCK-O0aphepoB 10 BBICOTHI He Oosee 0,8 M;
HaJIM4ME CIIEHUATIbHBIX KPECe U IPYTruX NpUCIOCOOIECHUN).

3.5. Oo6pazoBanue ctyneHtoB ¢ OB3 MoxerT OBITH OpPraHU30BaHO Kak
COBMECTHO C JIpYTMMH CTYACHTaMH, TaK U B OTIEIBHBIX KJIaccax, rpymnmnax Wid B
OTHENbHBIX ayauTopusx YHuBepcuteTa. YucnenHoctb ctyneHtoB ¢ OB3 B
yueOHOM rpymnIe ycTaHaBIuBaercs 10 15 uenosek.

3.6. Ilpu nonyuennn CIIO crygentam ¢ OB3 GecniiaTHO mpenoCTaBISIOTCS
CrelMalibHbIe YIeOHUKH U yueOHbIe ocoOusi, nHasi yueOHas JuTepaTypa, a TakxKe
YCIyTH CYpAOTIEPEBOTIMKOB U TU(HIOCYPIOTIEPEBOTINKOB.

3.7. C yuetom ocobbix motpebHocTer cryaeHntoB ¢ OB3 YauBepcuteToMm
o0ecrieunBaeTCs TMPEAOCTaBICHHE Yy4YeOHBIX, JIEKIIMOHHBIX MAaTepHalioB B
AIIEKTPOHHOM BHUJIE.
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5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
IHPEIMETA

KonTpois n

OIIEHKa pPe3yJIbTAaTOB OCBOEHUS YUEOHOU JUCHUILIMHBI

OCYHICCTBIAIOTCA  IIPCIIOAABATCIIEM B IIPOHCCCC IIPOBCACHUA JICKIIMOHHBIX,
IMPaKTHYCCKUX SaHHTHﬁ, a TaKKC BBIITOJIHCHUSA O6yT-IaIOIlII/IMI/IC$I HHAUBUAYaJIbHBIX

3aJIaHUl, TPOEKTOB, UCCIEIOBAHUM.

Pe3yabTaThl 00y4eHust

Kpurtepuu oueHkun

MeToabl OLIEHKH

- c(hOpMUPOBAHHOCTH
NPEICTABICHUNA O MaTeMaTHKe
KaK YHUBEPCAIbHOM SI3bIKE HAyKH,
CpeICcTBe MO/JICITUPOBAHUS
SBIICHUH W TIPOIIECCOB, HIEAX M
METO/aX MaTeMaTHKH;
-IOHUMaHHE 3HaYUMOCTHU
MaTEeMaTHKU HAy4YHO-
TEXHUYECKOTO nporpecca,
c(hOpPMUPOBAHHOCTH OTHOIIEHUS K
MaTeMaTHKe Kak K  YacTu
0011e4eI0BeYeCKon KYJbTYpBI
4yepe3 3HAKOMCTBO C HMCTOPHEHN
pa3BHUTHUSA MaTeMaTHKH,
HBOJIIOLIMEN MaTeMaTHYECKUX
1501 (917 R

-pa3BUTHE JIOTHYECKOTO
MBILUICHUSI, TPOCTPAHCTBEHHOI'O
BOOOpPaKEHUS, aIrOPUTMUUYECKON
KYJBTYPHI, KPUTUYHOCTH
MBIIUICHUS Ha YpPOBHE,
HEOOXOAMMOM 0y ayIen
npodhecCUOHAIBHOM
AESTEIbHOCTH, ISl TIPOJAOJIKEHUS
oOpa3zoBaHuUs U
caMm000pa30oBaHus;

-OBJIQJICHNE  MaTEeMaTUYECKUMU
3HaHUSAMHU u YMCHHSMH,
HEOOXOJUMBIMHU B MTOBCEIHEBHON
KU3HH, JUII OCBOGHUSI CMEKHBIX
€CTECTBEHHO-HAYUHBIX
IUCUIUTUIAH U JTUCIIATLITH
poheCCHOHAIBHOTO ITUKIIA, JIIS
MOTYYEHHUS oOpazoBaHuUs B
o0racTsIX, HE TpeOyIOMMX
yIIyOJIGHHOH ~ MaTeMaTH4ecKou
IOJITOTOBKH;

JJIA

Conepxanue u 00BEM
Marepuania,
MOJJIEXKAILETO TTPOBEPKE,
onpeaensaeTcs
MPOrpaMMOu 151
y4eOHUKOM.

BrisBnenue TTOJTHOTBI,
MPOYHOCTH YCBOECHUS
00yYaroIMUMUCI TEOPUHU
U YMEHUE MNPUMEHATH €€
Ha MPAKTUKE B 3HAKOMBIX
" HE3HAKOMBIX
CUTYyaIHUsIX.
YuuteiBaeTcs
MOKa3aHHbIC CTYJAECHTaAMHU
3HAHUS u YMEHHUSL.
Omenka  3aBUCHUT  OT
HaJIMYUS W Xapakrepa
MOTPEIIHOCTEN,
JOMYIIIEHHBIX
00yYaIOIIUMUCS.
MIOTPENTHOCTEN
BBIJCIISIIOTCS ONIMOKM |
HE0YETHI.

Ommnbxon CUMTaeTCs
MOTPEIIHOCTh, €CIU OHa
CBHUJETEILCTBYET O TOM,
YTO CTYAEHT HE OBJIAJEI
OCHOBHBIMH 3HAHUSIMH H
(nn) YMEHUSIMH,
yYKa3aHHBIMH B
porpamMmMme.
Henoueramu cuuTarorcs
MOTPEIIHOCTH, KOTOPbIC
HE IpUBEIU K
HMCKaKEHHIO CMBICHIA
MOJTY4YE€HHOTO

Cpenu

HaOIoIeHUE  3a
NEATEIBHOCTHIO B
rpo1ecce
OCBOEHUSA
IIPOTPaMMBbI

TV CHUTUIAHBI
CTyJICHTa u
OIICHKA
JIOCTUKEHUS
pe3yabTara
qyepes:

- aKTUBHOE
y4acTue B XOJI€
3aHSATHUS,

- YCTHBIM U
MMAUCbMEHHBIN
OTpoc;

- BBINIOJIHEHUE
JOMAILHEN
padoTHI;

- 3aJaHus s
CaMOCTOSITETIbHOU
padoTHI;

- 3a/IaHus
KOHTPOJIBHOMN
padoTHI;

- BBINOJIHEHHE
MPAKTUYECKON
paboTHI;

- MOATOTOBKA
JOKJIAJI0B,
COOOILICHUH,
pedeparos.

IIpomexyTouHnas
aTTecTalus B

dhopme
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-TOTOBHOCTH M CHOCOOHOCTH K

oOpa3oBaHMIO, B TOM YHCIE
caM000pa30BaHuIo, Ha
IPOTSKEHUN BCEU KU3HU;
CO3HATEIbHOE  OTHOLIEHWE K
HEIMPEPBIBHOMY 00pa30BaHUIO Kak
YCIIOBHIO YCHEITHOM
npodecCHoHaATEHOM 1

OOIIIECTBEHHOM JCITEIILHOCTH,
-TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEJIbBHOM TBOPYECKOM H
OTBETCTBECHHOMU JICSATCIBHOCTH;
-TOTOBHOCTb K  KOJIJICKTUBHOM
paboTe,  COTPYAHHUYECTBY  CO
CBEPCTHUKAMHU B
oOpa3oBaTeIbHOM, OOIIECTBEHHO
MOJIC3HOM, y4eOHO-
VCCJIEI0BATEIILCKOM, IPOEKTHOU U
JIPYTUX BUJIAX ACSATEIHLHOCTH;
-YMEHUE CaMOCTOSITEILHO
OTIPENEIIATh LENU ACSITEIbHOCTH U
COCTaBJIATH IUIAHBI ACITEIILHOCTH,

CaMOCTOSITEIBHO ~ OCYIIECTBJISITh,
KOHTPOJIMPOBATH u
KOPPEKTUPOBATh  JIESITEIbHOCTD;
HUCIOJIL30BaTh BCE€ BO3MOKHBIC
pecypchl JIS JIOCTHDKCHUS
OCTaBJICHHBIX Heneun u
peanuzanuu IJIaHOB
JICSITEIBbHOCTH; BBIOMPATH
YCIIEIIHbBIC CTpaTeruu B

Pa3IMYHBIX CUTYalHsIX;
-YyMEHHUE MNPOJYKTUBHO OOIIATHCA
Y B3aMMOJICHCTBOBATH B MPOIIECCE

COBMECTHOM JIeSITEILHOCTH,
YUUTBIBATh  TO3WUIUHA  APYTHX
Y4aCTHUKOB NESATEeTLHOCTH,
¢ pexTuBHO paspeniathb
KOH(DJIUKTBIL;

-BJIaJICHUE HaBbIKaMU
MMO3HABATEJIbHOM, y4eOHo-
HCCIIE0BATEIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, HaBBIKAMH
paspelieHus poOJieM;

CIIOCOOHOCTHP U TOTOBHOCTh K

Onenka OTBETAa
ydalierocs npu yCTHOM U
MMCBbMEHHOM  OTMPOCax,
MIPOBOIUTCS 10

NATUOATIBHON CUCTEME.
[IpennomaBarens MOXKET
NOBBICUTh OTMETKY 3a
OpWUTMHAJIbHBIA OTBET HA

BOIIPOC WA
OpPUTMHAIBHOE PEIICHUE
3a/1a4u, KOTOpBIC
CBUJICTEIBCTBYIOT 0
BBICOKOM ypOBHE
BJIQICHUS
UH(OPMAITMOHHBIMU
TEXHOJIOTUSAMHU

yYaluMcsl, 3a PEIICHUE
0oJjiee CJIOKHOU 3aJayu

WIM OTBET Ha Oojee
CJIOKHBIN BOIIPOC,
MPEJIOKEHHbIE CTYJCHTY
JOTOJHUTENBHO  TOCIIE
BBITIOJTHEHUS UM
OCHOBHBIX 3aJaHUM.
Oyenka VCMHBIX
omeemos.

"Omauuno" - eciu
CTYIEHT riyooko W
MPOYHO YCBOUJI
IPOTrPaMMHBIM MaTeprall
HcuepnbiBaronie,
NOCJIEIOBATENBHO,

IPaMOTHO U JIOTUYECKU
CTPOMHO €r0 U3Jaraet, He
3aTPYAHICTCS C OTBETOM
npu BUJIOM3MEHEHU U
3aIaHusl, CBOOOIHO
CIIPaBJISIETCS C 3a]]a9aMHU
U PaKTHYECKUMHU
3aJJaHUSIMH,  TIPABUJIHHO
000CHOBBIBAET MPUHATHIE
perieHus, yMeeT
CaMOCTOSITEIIBHO
o0o0mars # u3Jararhb
MaTepHayl, He JTOMyCKas

IIMCBMCHHOTI'O
OK3aMcCHa.
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CaMOCTOATCIIbBHOMY IMIOUCKY
MCTOAOB PCHICHUA IPAKTHYCCKHUX
3a1a49, IIPUMCHCHHIO pPa3JIMYHbIX
MCTOJOB ITIO3HAaHMA,

-TOTOBHOCTH M CIIOCOOHOCTH K

CaMOCTOSATEIbHOM

uH(pOPMaIIMOHHO-

MMO3HABATEIbHON  JICSTEIBLHOCTH,
BKJIIOYast YMEHHUE
OPUEHTHPOBATHCSI B PA3JIMYHBIX
HCTOYHHUKAX nHbOopMaIm,
KPUTHUYECKHU OLICHUBATh u

UHTEPIPETUPOBATH UH(GOPMAIIHIO,
NOJIYYa€MYI0 M3  Pa3JIMYHbBIX
UCTOYHUKOB;

-BJIaICHUE SI3BIKOBBIMU
CpPEACTBAMM: YMEHHE  SICHO,
JIOTUYHO Y TOYHO HM3JIaratb CBOIKO
TOYKY 3pEHHUS, HCIOJIh30BaTh
aJICeKBaTHBIE SI3bIKOBBIE CPEJICTBA;

-BJIaJICHUE HaBBIKAMH
MO3HABATEJIbHOM pepIEeKCHH Kak
OCO3HaHUs COBEPIIAEMBIX

JIEUCTBUN u MBICIIUTEIBHBIX
MPOLIECCOB, HX PE3yJbTATOB U
OCHOBaHUM, TpaHuIl CBOETO
3HAaHUS W HE3HAHUS, HOBBIX
MTO3HABATEJIBHBIX 33J1a4 U CPEJCTB
JUTSL UX JIOCTHKCHUS;

-IEJICYCTPEMIICHHOCTh B TIOMCKaX
151 IIPUHATUU pELICHUH,
COO0pa3UTENbHOCTh U HMHTYULUA,
Pa3BUTOCTh  MPOCTPAHCTBEHHBIX

MpEeICTaBIICHUI; CIOCOOHOCTH
BOCITPUHUMATh KpacoTy u
TapMOHHUIO MHPA;
-c(hOpMUPOBAHHOCTH

NPEACTABJICHUA O MaTeMaTHKe
KaK 4aCTH MHUPOBOM KYJIbTYpPbI U

MECTE MaTEMaTUKH B
COBPEMEHHOM LIABUJIN3AIUH,
cmoco0ax  OMHMCAHUS  SBJICHHUU
peagbHOTO MHUpa Ha
MaTEMaTHUUYECKOM SI3LIKE;
-c(pOPMUPOBAHHOCTH

OIIHOOK.

"Xopowo" - ecnu TBEpIIO
CTYJIEHT 3HaeT
IPOrpaMMHBIN MaTepHall,
IPaMOTHO U MO CYIIECTBY
u3JlaraeT ero, HE
JIOITyCKaeT
CYILIECTBEHHBIX
HETOYHOCTEN B OTBETE HA
BOIIPOC, MOJKET
MPaBUIBLHO  TIPUMEHSTH
TEOPETUUYECKUE
MOJIOKEHUSI U BIAJEET
HEOOXOIUMBIMH
YMEHUSMH W HaBbIKaMU
npu BBITIOJIHEHUU
MPAKTUYECKUX 3aJIaHUH.
"Vooenemeopumenvno" -
€CIM CTYJCHT  YCBOWII
TOJIBKO OCHOBHOM
MaTepHuay, HO HE 3HaeT
OTIEJILHBIX JIeTaneu,
JOTyCKaeT HETOYHOCTH,
HEJIOCTATOYHO
IIpaBUIIbHBIC
(bOpMYIMPOBKH,
HapyIaeT
MOCJIEI0BaTEILHOCTL B
U3JI0KCHHUH

POrpaMMHOTO
Marepuala u
UCIIBITHIBAET
3aTPyIHECHHUS B
BBITIOJTHEHU U

MPAKTUYECKUX  3aJIaHU.
"HeyoosnemeopumenvHo"
- €CIIK CTYJCHT HE 3HaeT
3HAYUTEIIbHON 4acTu
POTrPaMMHOTO

Marepuanga,  JOMyCKaeT
CYIIECTBEHHBIC OIIMOKH,

C OOJIBIIIUMU
3aTpyAHCHUSIMU
BBITIOJTHAET

IMPAKTHUYCCKUC  3aJ[aHus,
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IIPEACTABICHAN 0
MAaTEMaTUYECKUX IOHATHAX Kak
BaYKHEHIINX MaTEeMaTUYECKUX
MOJEIIAX, NIO3BOJISTFOIIMX
ONMCBIBATD M W3y4aTb pa3HbIC
IIPOLIECCHI U SIBJICHUS; TOHUMaHUE
BO3MOXHOCTH aKCHOMaTHYECKOTO

OCTPOCHUS MaTEeMaTUYECKUX
TEOpUH;
-BJIaJICHUE METOZaMU

JIOKa3aTeIbCTB W AJITOPUTMOB
pEIIeHNs, YMEHHE MX MPUMEHSATD,
MIPOBOIUTH JOKa3aTeIbHBIC
pPacCyXJIeHUsS B XOJI¢ PEIICHUS
3azay;

-BJIaACHHC CTaHIapTHBIMHA
IMpUucMaMHu pPCUICHUA
paluOHAJIBHBIX n
HPppadruOHAJIbHBIX,

ITOKa3aTCJIbHBIX, CTCIICHHBIX,

TPUTOHOMETPUUECKUX YPABHEHUM
U  HEPAaBEHCTB, MUX CHUCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX ITPOTPAMM, B TOM
YUCJe JJIsl IOUCKA IyTH PELIEHUS

51 WJUTIOCTPAalAN penieHus
YPaBHEHUI U HEPABEHCTB;
-c(hOpMUPOBAHHOCTH
IpencTaBlieHuii 00  OCHOBHBIX
MOHSATHSAX MaTeMaTH4eCKOTo
aHalim3a U  HUX  CBOMCTBax,
BJIAJICHHE yMEHHUEM
XapaKTEPU30BaTh MOBECHUE
GyHKUIHH, HCIIOJIb30BaHNE
MOJTYy4YECHHBIX 3HaHUU TUTSt

OIMCAHMUS U AHAIIN3A PEaJIbHBIX
3aBUCUMOCTEH;

-BJIaJICHUC OCHOBHBIMH
MOHATHSAMH O  INIOCKHX W
MIPOCTPAHCTBEHHBIX

reoMeTpudeckux ¢Qurypax, ux
OCHOBHBIX CBOMCTBAX;
c(hopMHUPOBAHHOCTH yMEHUS

pacro3HaBaTb ~ I€OMETPUYECKHE
(Gurypsl Ha yepTexkax, MOJEIIX U

3a/1a4u.
Kpumepuu OyeHKu
NUCbMEHHBIX pAOOm.

«5»-Pabora nomkHa OBITH
BBITIOJTHEHA TIPAaBUJIBHO U
B IIOJJHOM 00BéMe , 90-
100% BpImOIHEHUS.
«4»-Pabota  BBIIOJHEHA
PaBUJIHLHO, HO HMEIOTCS
HEJI0YETHI, MIPOIICHT
BbITOJIHEHUA 5-89%.
«3»- Pabora BbIIIOIHEHA
PaBUJIBLHO, HO HMEIOTCS
OIIHUOKH, IIPOLICHT
BbITONIHEHUA 59-74%.
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B peajbHOM MHUpPE; MPUMEHEHUE

U3YYEHHBIX CBOICTB
r€OMETPUUYECKHUX buryp u
bopmyn LTSI penieHus

ICOMCTPHUYUCCKUX 3aaa4 U 3aJa4 C
IMPAKTUICCKUM COACPIKAHUCM,

-copMHUPOBAaHHOCTH
IIPEACTABICHU O IMpoLeccax M
SIBJICHUSIX, UMEIOIINX
BEPOSATHOCTHBIN Xapakrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PpPEAIbHOM
MHpE,  OCHOBHBIX  IOHATHSIX
3JIEMEHTAapHOMU TEOpUU
BEPOATHOCTEW; YMEHUNU HAXOIUTH
u OLICHUBATH BEPOATHOCTHU
HACTYIUJICHUS COOBITHI B
IPOCTENIINX MPaKTUYECKUX
CUTYyaIUsIX u OCHOBHBIE
XapaKTEPUCTUKH CITy4ailHbIX
BEJIUYUH;

-BJIaJICHUE HaBbIKAaMU
HCTIOJIb30BaHUs TOTOBBIX

KOMIIBIOTEPHBIX MPOTPaMM  IIpU
pELICHNH 3a1a4.
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