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Pabouass mporpamma yueOHoM aucrumumasl OJ[.07 Marematuka paspaboTaHa Ha
OCHOBaHMU (hefepaIbHOTO TOCYJApCTBEHHOTO OOpa30BaTENbHOIO CTaHAApTa CpEIHEro
npodeccuonansHOro obpazoBanus nmo cnenuanbHocTH 21.02.01 Pa3pabotka u sKcmutyaranus
HE(TSIHBIX U TA30BBIX MECTOPOXKACHUH, yTBepKAeHHOTOo [IpnKkazom MuHKCTEpCTBA TPOCBELICHUS
Poccun ot 8 HosOps 2023 r. Ne 833, c yderom mnpumepHoii pabouell MTPOrpaMMBI
00111e00pa30BaTEbHON AUCIUITUHBI «MatemaTukay i mpo(eccHoHANIbHBIX 00pa30BaTeIbHbBIX
opranm3anuii (6a30BbIil ypoBeHb, 00beM — 340 "acoB), yTBepkIEHHON Ha 3acenanuu CoBeTa 1o
OLIGHKE COJICP)KaHUS M KauyecTBa NMPUMEPHBIX PabOUYMX MporpamMMm o00IIe00pa3oBaTEIbHOTO U
COLMAIIbHO-TYMaHUTAPHOTO LHUKJIOB CPEAHEro Mpo(ecCHOHANBHOTO 00pa3oBaHUs (IIPOTOKOI
Ne 14 |, or 30 HosOpst 2022T.), HA OCHOBE TpeOOBaHUIl (helepalbHOTO TOCYAAPCTBEHHOTO
00pa3oBaTebHOIO CTAaHJAapTa CpPEIHEro oOuIero o0pa3oBaHUsA, YTBEPKIAEHHOIO MPUKA30M
MunucrepcTBa o6pa3oBanus u Hayku Poccuiickoit dhenepanuu (Munoopuayku Poccun) ot 17
Mas 2012 r. Ne 413 (c usmenenusimu ot 12 aBrycra 2022r.).

PaGouass mporpamMma pa3pabotana B cooTBeTcTBuM ¢ KoHnenmueil npenonaBaHus
0011e00pa30BaTeIbHBIX JUCIHUILIUH C Y4eTOM Npo(eCCHOHAIbHOM HANPaBICHHOCTH MPOrpaMm
cpeaHero mpo(ecCHOHANBHOTO 00pa3oBaHMs, pealin3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro
obOpaszoBanusi (pacrnopsbkeHne MuHHCTepcTBa TmpocBemenus Poccuiickoit ®epepanuu Ot
30.04.2021 Ne P-98), ¢ yderoM HampaBICHHOCTH Ha YIOBICTBOPEHHE TMOTpeOHOCTEMH
PErHOHANILHOTO PhIHKA TPyia U paboToaaTesnei.

Pabouas nmporpamma yuyeOHOM TUCHUIUIMHBI pa3padoTaHa:

VYmaposa b.M., npenogasateins komiemka CKOY B r. Ctaspornose



1. OBIIIASA XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA3OBATE.JII)HOI?I YUYEBHOM JAACHUITIINHBI
O/1. 07 MatemaTukKa

1.1 MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOIi 00pa3oBaTeIbHOW NPOrpaMMbl
CIIO:

OOmeo0OpazoBarenbHas AUCHUIUIMHA «MareMmaTuka» sBIseTcs 00s3aTeNbHOM 4YacTbio
00111e00pa3oBaTeIbHOrO IHKIa 00pa3oBaTeNIbHONM MporpamMmbl B cooTBeTcTBUH ¢ PI'OC mo
crenpanbHocTH 21.02.01 Pa3paboTka u skcruryaTanus HeQTSHBIX U Ta30BBIX MECTOPOKICHHH.

1.2. Heapb 1 njiaHUpyeMble Pe3yJIbTAThI 0CBOCHUS TUCIHIIJIMHbBI:
1.2.1. LHeanb o0meo0pa3oBaTeIbHOM IUCUMILINHBI

Henp qucuurminabl «MaTeMaTikay: copMUpoOBaTh y 00YYaIOMIMXCsl 3HAHUS U YMCHUS B
0o0acTH MaTeMaTHKH, HAaBBIKM HMX MPUMEHEHHS B MPAKTHYECKOW TpodeccHoHANbHOMI
NEeSITEITLHOCTH.

Conepkanue mporpaMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBI  «MareMatukay
HAIPAaBIIEHO HA JOCTHKEHUE PE3yNbTAaTOB €€ U3yueHusl B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanbHoi HanpaBiennoctn @I'OC CIIO.

1.2.2. [lnannpyemblie pe3yJbTAThl OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3naueHue 001Ie00pa3oBaTeIbHas JUCIUIUIMHA UMEET pU (POPMHUPOBAHUH OOIITUX
(OK) xommeTreHIuii.



Kon n HauMeHoBanmne
(popMupyembIx
KOMIIeTeHIIMH

Ilanupyemble pe3y/ibTaThl

O01mue

JAucnunimHapHbie

OK 01 Bei6upars
CIoCcoObI peleHus 3a1a4
npodeCcCuOHATBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TpyAoJto0ue;

- TOTOBHOCTh K aKTUBHOM JIESITCIHHOCTH
TEXHOJIOTMYECKOM M COIMaIbHON HAIPABICHHOCTH;

- CIMIOCOOHOCTh MHUIIMMPOBATH, TJIAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICITCIHLHOCTS;

- HHTEpEC K pa3muyHbIM chepam npodeccuoHaTbHON
JIEATEILHOCTH.

OBnajieHe YHUBEPCATBHBIMU YICOHBIMU
[M03HABATEJIbHBIMU JICHCTBUSIMH:

a) 6a30BBIC JTOTUYECKHE ICUCTBUS:

- CaMOCTOSITENBHO (POPMYITUPOBATH U aKTyalTUu3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK WU
OCHOBAHUS JJIsI CPABHCHHSI, KITACCU(DUKALINN U
00001IeHMS,

- OTIPECIIATH 1IeJIN JeATETHLHOCTH, 3a/1aBaTh TapaMeTPhI
U KPUTEPUU UX JOCTHIKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B I TEIILHOCTH, OIICHUBATh
COOTBETCTBUE PE3YIHTATOB IENISIM, OIICHUBATh PUCKHU
IMOCJICICTBUI NEATCILHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE ITPH PEIICHUH
KU3HCHHBIX TTPOOIEM

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

-BJIaJICTh METOJJaMH JIOKA3aTeJIbCTB, AITOPUTMAMU PEIICHHUS
3aja4; yMEeHHEe (OPMYJIHPOBAThH OIMPEACTICHHUS, aKCHOMBI U
TEOPEMbI, MPHUMEHITh HX, MPOBOIUTH JOKA3aTeIbHbIC
pacCyXIeHHs B XOJIC PELICHUS 3a/1a4;

- yMeThb OIEPHPOBATH
norapudm YMCHHE

3HAQYECHUM U MPeoOpa3oBaHMUs BHIPAKEHUM CO CTEMEHSAMH U

HNOHATHUAMUK:. CTCIICHb 4YHCIIA,

qHucJia, BBIIIOJIHATH  BBIYMCIICHUC

norapudmamu, TpeodpazoBaHUs APOOHO-PAITUOHATBLHBIX

BBIPAKECHMUI;
- YMETb ONEPUPOBaTh MOHATUAMHU: PaALUOHAIBHBIC,
UPpALMOHAJIBHEIE, [IOKa3aTelbHBIC, CTEIECHHBIE,

JorapupMHUUECKue, TPUTOHOMETPUUECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEepPHPOBATh MOHATUAMU: (PYHKIMS, HETIpephIBHAS
(GyHKIUS, TPOU3BOJAHASA, NEpBOOOpa3Has, OINpeaeIeHHBIN
MHTETpall; yMeTh HAaXOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX

byHKIHH,
UCCIIEI0BaTh

UCTIONB3Ys CIPaBOYHbIE
ciydasx (QyHKuUMH Ha
MOHOTOHHOCTb, HaXOJUTh HAWOONbLINE ¥ HaUMEHbIINE

3Ha4YeHUs1 (PYHKIMHA; CTPOUTH TpapuKd MHOTOUICHOB C

MaTepHabl;
B IPOCTEUIINX

UCTOJIb30BAaHUEM allapara MaTeMaTHYeCKOro aHalu3a;
OPUMEHATh TPOM3BOJHYIO TMPH pPEUIeHWH 3aJad Ha
IBIDKEHUE; pemaTh MPaKTUKO-OPHEHTHPOBAHHBIC 3aa4H Ha
HanOOJIbIINe W HAWMEHBIINE 3HAYCHUsS, Ha HaXOXJICHHE
IIyTH, CKOPOCTU M YCKOPCHHS;

- YMETb OIIEPUPOBATH MOHATUSIMHU: pallMOHANIbHAS (QyHKIHS,
byHKIHS, byHKIHS,

IIoKa3aTcJibHasa CTCIICHHAsA




- BJIaJICTh HaBBIKAMH YU4EOHO-HCCIIEIOBATEIbCKON
MPOCKTHOH JIEeATEIbHOCTH, HABBIKAMH Pa3pEIICHUS
npo0Jem;

- BBISIBIISITH TIPUYUHHO-CJICJICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh 3aa4y, BEIIBUTATh THIIOTE3Y €€
pellIeHus, HAaXOAUTh apTyMEHTHI JIJIS IOKa3aTelbCTBA
CBOMIX YTBEPXKJICHUM, 3a]]aBaTh MApaMETPhl U KPUTEPUU
pelICHHUS;

- aHAJTM3UPOBATH MOJIYUYCHHBIC B XOJIE PEIICHUS 3a/1a41
pe3yJIbTaThl, KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPESIMETHBIX
o0JacTen;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTHHATHHBIC
MOJIXOJIBI U PELICHHUS;

U CIOCOOHOCTh WX HCIIONIb30BAHUS B TIO3HABATENbHOMN U
COLIMATILHOM MTPaKTHKE.

JorapupmMuIecKas byHKIHSA, TPUTOHOMETPHUYECKHE
dbyHkuumu, obpaTHbie (PYHKIIMH; YMEHUE CTPOUTH Tpaduku
U3YyYeHHBIX (YHKIMWA, HCIOJIb30BaTh TpapUKU  IPH
W3YYEHHUH MTPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUU 3a/1a4
U3 JAPYrux y4eOHBIX NPEAMETOB W 3a7ad M3 pPEaIbHOM
JKU3HU; BBIpaXaTh (GOpMyJTaMU 3aBHCUMOCTH MEXKIY
BEJIMYUHAMU;

- YMETh pemniath TEKCTOBBIC 3a/1a4d Pa3HBIX THUIIOB (B TOM
YKCJIe Ha MPOICHTHI, IOJU U YaCcTH, Ha JIBUXKCHUE, PadoTy,
CTOMMOCTh TOBapOB U YCIIYT, HAJOTH, 33Ja4l U3 OOJIACTH
yIpaBJICHUS JIMYHBIMM M CEMEHWHBIMH (DMHAHCAMH),
COCTaBJIATh BBIPAKEHUSI, yYpaBHCHHS, HEPABCHCTBA M HUX
CHCTEMBI TI0 YCIIOBHIO 33Jau, MCCIEI0BaTh MOJYYCHHOE
pelIeHre U OIEHUBATh MPABAONOJ00HOCTh PE3YIbTATOB;

- yMETh OTIepUPOBATH TTOHATHUSIMH: cpenHee
apupMeTHYecKoe, MearaHa, HauOoJblllee W HAMMEHBIIEe
3HAYEHUS, pa3Max, AMCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIOBOTO HAbOPA;

-yMeTh U3BIIEKAaTh, WHTEPIPETUPOBATh HWH(MOPMAIIHUIO,
MPEJICTAaBICHHYIO0 B TabNMuIlaX, Ha JuarpaMmmax, rpadukax,
OTPaKAIONIYI0 CBOWCTBA PEATbHBIX MPOIECCOB W SBIICHHIA;
NPEJCTaBIATh MHPOPMAIMIO C TOMOIIbIO TaONHIl W
JarpaMM; HCCIIEI0BAaTh CTATHCTUYECKHUE JTaHHBIE, B TOM
YuCclie ¢ TNpUMEHEHHEM TpapuvecKuX METOJO0B H
DIIEKTPOHHBIX CPEJICTB;

- YMETh OMNEPUPOBATh MOHATUSMHU: CIYYaWHBIH OMBIT U
ciyyaiiHoe coObITHE, BEPOSATHOCTh CIIY4ailHOrO COOBITHS;
YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIIOIH30BAHHEM
rpadUYeCcCKUX METO/OB; MIPUMEHSITh (POPMYIBI CIOKCHHS U
YMHOXXCHHSI BEpPOSITHOCTEH, KOMOWMHATOpHBIE (aKThl |




GbopMyIbI MPH pElICHHH 3ajad; OLECHUBATH BEPOSTHOCTH
peanbHBIX  COOBITHMH; 3HAKOMCTBO CO  CIyYailHBIMH
BEJIMYMHAMU; YMEHHE IPHBOJUTH TPUMEPHI TPOSBICHHUS
3aKOHa OOJBIIUX YHCENl B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUAX,

-  YMCTb OICPpUPOBATH IMOHATHAMHU: TOYKaA, IMpsAMald,
TUIOCKOCT, MIPOCTPAHCTBO, JIBYTPAHHBIN yTolI,
CKpCIIMBAIOIINECAH IMpsAMBbIC, napauiCIbHOCTb u
NEPIEHIUKYIIIPHOCTh MPSIMBIX M TUIOCKOCTEH, Yroi MEXIy
NPSIMBIMH, YTOJI MEXTy IPSIMOM M TUIOCKOCTBIO, YTOJIl MEXKTY
IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKH JO IUIOCKOCTH,
paccTossHUE MEXIY MPSMBIMH, PACCTOSHHE  MEXIy
IIJIOCKOCTAMU, YMCHUC HCIIOJIB30BATh IIPU PCIICHHU 3aJa4
M3YYEHHbIE (PAKThl U TEOPEMBI TUTAHUMETPUH;

- YMEHHE OIIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDa;

- YMETh OMEepUPOBAThH MOHATUSMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHHKa, Ky0, Mapaienenure, mpusmMa, TupaMua,
dburypa 1 MoBEpXHOCTh BpAILIEHUS, MUIUHAP, KOHYC, IIap,
chepa, cedeHuss GUTYpbl  BpalleHHUs, IUIOCKOCTb,
Kacaromasicsi  cepbl, LWIMHApPA, KOHyca, IUIOMAIb
IIOBEPXHOCTH NUpaMHUIbI, IIPU3IMBI, KOHycCa, IWJIMHIpA,
miomanas  chepb, o0BeM  Kyba, TPSIMOYTOJBHOTO
napajuieNienuIena, TMpaMuabl, IPU3MBIL, [IUINHIpA, KOHYCa,
mrapa;

- yMeHHEe H300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTHU
BpAIlleHUs, UX CEYCHHsSI OT PYKH, C MOMOIIBI0 YEePTEIKHBIX
HHCTPYMCHTOB u SJICKTPOHHBIX CpCACTB; YMCHUC
pacmo3HaBaTh CHMMETPUIO B TIPOCTPAHCTBE; YMCHHE
pacrio3HaBaTh MPaBUIbHBIE MHOTOTPaHHUKHY;




- YMETb ONEpUpOBaTb IOHATHUAMH: [IBJKEHHUE B
IPOCTPAHCTBE, IMOJO0OHBIE (UIYypsl B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIIEHUE IUIOIANECH IIOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY;

- YMETb BBIYUCIATh I'€OMETPUUYECKUE BEIMYUHBI (UIMHA,
yroJl, M0, 00BEM, IUIOLIA/lb IOBEPXHOCTH ), UCTIONb3YS
M3ydeHHbIE POPMYIIBI U METO/BI;

- YMETb ONEPUPOBATH MOHATUIMU: IPAMOYTOJIbHAs CUCTEMA
KOOpJAMHAT, KOOPAMHATBl TOYKH, BEKTOP, KOOPIMHATHI
BEKTOPa, CKAJIPHOE  IIPOM3BEACHHME, YIOJI  MEKIY
BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOpa Ha
YHUCI0; HAXOAUTh C IOMOILBIO H3YYEHHBIX (OpMYI
KOOpJMHAThI CEPENHBI OTPE3Ka, PACCTOSHUE MEXY IBYMS
TOYKaMH;

- yMeTh BbIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ MAJs
pelieHus 3aja4r, paclo3HaBaTh MareMaTH4ecKue (DaKkThl U
MaTeMaTHYeCKUe MOJIENU B MPHUPOTHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH IPHUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUH POCCUMCKOM W MHUPOBOMU
MaTEMaTHYECKON HAYKH.

- YMETh ONEePUPOBATH MOHATUIMH: ONpPEEICHNUE, aKCUOMA,
TeopeMa, CJIEJCTBUE, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKH; yMeHHE (OPMYyIHUPOBATH
o0paTHOE M MPOTHUBOIIOJIIOKHOE YTBEP)KJIEHUE, MPUBOAUTH
OpUMepbl U KOHTPIPUMEPHI, HCIOJIB30BaTh  METO]
MaTEMaTUYECKON WHIYKIMHM;, IPOBOAMTH JI0Ka3aTeIbHbIE
paccyX/1eHHUs NP PELICHUHN 33/]a4, OLIEHUBATh JIOTHYECKYIO
[IPaBUIILHOCTD PACCYXKICHUM;

- YMETb  ONEpUpOBaTh  MOHATHSMH:  MHOXECTBO,
IIOJIMHO>KECTBO, OIlEpallMy HaJ MHOXXECTBAMH; YMCECHHE




HCIIOJIh30BaTh TEOPETHKO-MHOKECTBEHHBIM armapar JJis
OTNHUCAHUs PeaTbHBIX MPOIECCOB U SIBICHUU MPH PEIICHUU
3a/1a4, B TOM YUCJIE U3 APYTUX YYeOHBIX MPEIMETOB;

- YMETh ONEpUPOBATh MOHATHSAMHU: Tpad, CBI3HBIN Tpad,
JIEpeBO, IUKJ, rpad Ha IUIOCKOCTH; YMCHHE 3a1aBaTh H
OMHUCHIBATH Ipadbl Pa3IMYHBIMU CIIOCOOAMH; HCTIOJIB30BATh
rpadbl IpU pEIICHUH 3a/1a4;

- YMETh CBOOOJIHO OIEPUPOBATh MOHSTHIMHU: COUETAHUE,
MePECTaHOBKA, YHUCJIO COYETAaHUH, YHCIIO IEePECTAaHOBOK;
o6unoM Hpl0TOHA; yMeHHE MPUMEHSTh KOMOWHATOPHBIE
(bakThl U paccyKJIeHUs Ui PEIlIeHus 3a/1aY;

-yMeTh ONEpUPOBATh TMOHATHUAMU: HATYpaJbHOE YHUCIIO,
[[EJI0€ YKCIIO, OCTAaTOK M0 MOJYJII0, PAIIMOHAIBHOE YHUCIIO,
HPPALMOHATIEHOE YUCJIO, MHOKECTBA HATYPAJbHBIX, IIEIIBIX,
palMOHANBHBIX,  JIEUCTBUTENIBHBIX  YHCET;  YMEHHE
WCIIOJIH30BaTh MPU3HAKU JACIIUMOCTH, HAUMEHBIIUNA OOIIHIA
JIenuTedh W HauMeHblee oOlee KpaTHOE, alTOpUTM
EBknnpa npu peuieHuu 3aaad; 3HAKOMCTBO C Pa3InYHbIMU
MO3UIIMOHHBIMU CHCTEMAaMU CUHCIICHHUS;

- YMeTh CBOOOJHO OMEpUPOBATh MOHATHUSMU: CTENEHb C
IeJIbIM TOKa3aTejeM, KOPEHb HaTypalbHOW CTETICHH,
CTEMEeHb C pAaIlMOHAIBHBIM TIOKa3aTeieM, CTENeHb C
NEUCTBUTEIILHBIM (BEIIECTBEHHBIM) MoKa3aTeJieM,
gorapudM  YHWCiIa, CHHYC, KOCHHYC W  TaHTEHC
MIPOU3BOJIHLHOTO YHCIIA;

- yMeTb  ONEpUPOBAThb  MOHATHSMHU:  TOXJECTBO,
TOXKJICCTBCHHOC npeoOpa3oBaHue, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHM U  HEPaBEHCTB,
PAaBHOCUJIBHOCTh YpaBHEHUW, HEPABEHCTB U CHUCTEM,
parMoHaIbHbIC, HppaoHaNILHEIE, MOKa3aTeIbHEIE,




CTENEHHblE, Jiorapu(MUUECKue, TPUTOHOMETPUUECKHUE
YpaBHEHMsI, HEPABEHCTBA M CUCTEMbI, YMEHHE pelaTh
YPaBHEHMsI, HEPaBEHCTBA M CUCTEMbl C IIOMOIIbIO
pasIMYHbIX IPUEMOB; PELIaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI C  IapaMeTpoOM; NPHUMEHATb  YpaBHEHMS,
HEPABEHCTBA, UX CHUCTEMBI JJISl PEIICHUS MATEMaTHYECKHX
3aJa4 W 3a7ja4 U3 pasIMYHbIX 00JlacTell HAyKU U peanbHON
KHU3HH,

- yMeTb CBOOOJHO ONEpPUPOBATh MNOHATUSAMH: TIpaduk
byHkuu, obpaTHas QYHKUHA, KOMIO3UIMS (PYHKIIHIM,
auHeWHas (QyHKUUs, KBaJpaTuyHas (YHKIMS, CTElEeHHas
GyHKLIUSA C LeNbIM IOKa3aTeleM, TPUTOHOMETpUYECKHe
¢byHkuuu, oOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHMH,
nokasarenibHasl U jJorapudmuyeckas QyHKIUY;

- yMEHHME CTpOUTh TIpaduku (QyHKUUN, BBITOJIHATH
npeoOpa3zoBanus rpaduKoB QyHKINH;

- YMEHME HCIOJb30BaTh rpaduku QyHKIUH U1 U3ydeHus
IIPOLIECCOB U 3aBUCUMOCTEN IPU PEIIEHUU 3a7a4d U3 IPYrux
y4eOHBIX MPEIMETOB M M3 peabHOM >KU3HH; BBIPaXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX/ly BeTMUYUHAMU;

- yMeHue CcBOOOJHO OINEpHUpOBaTh MOHSTHUSIMU: YETHOCTH
GyHKIUMM, TEPUOAMYHOCTh (GYHKIUH, OTPaHUMYEHHOCTH
(GyHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (DyHKIIUH,
HauOoJblllee W HauMEHbIIee 3HAueHUs (YHKIUM Ha
MIPOMEXKYTKE; YMEHHE MPOBOIUTH HCCie0BaHne (YHKINH;
YMEHHUE HUCIOJIb30BaTh CBOMCTBA M rpaduku QYyHKIUHA IS
pelleHns] YpaBHEHMM, HEPABEHCTB M 3ajjayd C IlapaMeTpaMy;
n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOECTBA
peLIeHU YpaBHEHM, HEPABEHCTB U X CUCTEM;




- yMeTb  CBOOOJHO  ONEpUPOBaTb  IOHATHAMM:
[OCJIEI0BATENbHOCTh,  apu(MeTHyecKass  Iporpeccus,
reoMeTpuuecKas mnporpeccusi, OECKOHEYHO YyObIBarolIast
reoMeTpuuecKas Iporpeccus; yMeHue 3aJaBaTh
[IOCJIEZ0BATENbHOCTH, B TOM 4YHUCIE€ C  IIOMOIIBIO
PEKYPpPEHTHBIX (HOpMYIT;

- yMeTb ONEpUPOBATh MOHSATUSIMH: HENPEPHIBHOCTH
¢GbyHKIMU, acCUMIITOTH rpaduka GyHKINH, IepBas U BTOpast
pOU3BO/IHAS (YHKLUHU, T€OMETPUUYECKUA U (PU3HUECKUIL
CMBICJI IIPOM3BOJHOM, NIepBOOOpa3Hasi, ONpeAEICHHBbIHI
UHTErpaj; yMEHUE HaxXxOIUTb AaCUMIITOTHl Trpaduka
(GyHKLIMK; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI,
IIPOM3BEICHUS, YAaCTHOIO M KOMIO3MIMM  (QYHKIIHH,
HaXOJUTh YpaBHEHHE KacaTelbHON K rpaduKy G yHKIUY;

- YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO JJISl UCCIIEIOBAaHUS
GyHKIUH, A8 HaXOXACHHWS HAWIy4IIero peueHus B
IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U
¢u3nyeckux 3ajavax, JUId OIpEIeNIeHUs CKOPOCTH U
YCKOPEHHUS; HaXOAWUTh IUIOmAaId M 00beMbl GUryp C
MIOMOUIBIO UHTETpaa; IPUBOIUTH pUMeEpbI
MaTeMaTH4eCKOro MOJIETTUPOBAHUS C MTOMOIUIbIO
nuddepeHIMaTbHBIX YPaBHCHH,

- YMEeThb ONEpUPOBaTh MOHATUSAMHU: KOMILJIEKCHOE YHUCIIO,
COMPSKEHHbIE KOMITJIEKCHBIE YHCIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO 4Kciia, popma 3amucyu KOMIUIEKCHBIX YUCEN
(reomerpuueckas, TPUTOHOMETPHYECKAs U
anredpanyeckas); yMeTb INPOU3BOJUTH apUPMETHUYECKHE
JENCTBUS C KOMIUJIEKCHBIMU YMCIIAMU; IPUBOJAUTH IPUMEPHI
MCII0JIb30BaHUsl KOMIUIEKCHBIX UHCEIT;




- yMeTb CBOOOJHO ONEPUPOBATH IOHATUSAMHU: CpEIHEE
apudmeTHyecKoe, MeauaHa, HauOoJblllee W HaUMEHbLIEe
3HAYEHMs, pa3Max, AMCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
JUIsL ONMCAHUS 4YMCIOBBIX IAHHBIX; YMEHHUE HCCIIENOBATh
CTaTUCTUYECKHE JAaHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpadMUecKuX  METOJOB M  OJEKTPOHHBIX  CPEJACTB;
rpaduyeckn HcCIenoBaTh COBMECTHBIC HAOIIOAEHHS C
IIOMOILBIO AUarpaMM PacCEUBaHHUs U IMHEHHON PETPECCUU;
- yMeThb  HaxXxOAMTh  BEPOATHOCTH  COOBITUH ¢
UCMOJIb30BaHUEM TpapUUECKHMX METOJO0B; MPUMEHATH IS
pewmieHusT 3a7a4  (GOPMYNBI CIOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEH, (POpMyiy MONHOI BEpOSATHOCTH, HopMyiy
bepnyim, komOuHaTOpHBIE (AaKTHI M (POPMYITBI; OLIEHUBATH
BEPOATHOCTH pEAJIbHbIX COOBITUH; YMEHHE OIEepUpOBATH
MOHATUSAMM:  ClIy4dallHas  BEJIIMYMHA,  PaCIpEACIICHHE
BEPOSITHOCTEM, MAaTEMaTUYECKOE OXUIAHUE, TUCIEPCUS H
CTaHJAPTHOE OTKJIOHEHHE CITy4alHOW BENTUYMHBI, (PyHKIUH
pacrpeneneHus u IIJIOTHOCTHU PaBHOMEPHOTO,
[IOKA3aTEIbHOIO U HOPMAJIBHOI'O PACHpEACIICHUN; YMEHUE
UCIIOJIB30BaTh CBOWCTBA W3YYCHHBIX PACHpPEACIICHUN I
pelIeHus 3a/1a4; 3HAKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX
YHCeJl, METObl BBIOOPOYHBIX HCCIIEI0BAaHUM;

- yMEHHE TPUBOJUTH TPUMEPHl MPOSBICHUS 3aKOHA
OO0JIBIIKX YKCEN B IPUPOJHBIX U OOLIECTBEHHBIX SIBJIICHUSX;
- YMeTh CBOOOTHO ONIEPUPOBATh MOHATUSAMU: TOUKA, IPSMasi,
IIJIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, IIJIOCKUU YIoJl,
JIBYTPAHHBIN yroOJI, TPEXTPAHHBIN YIoJI, IEPECEKAIOIIHECH,
napajuiebHbIe 51 CKpeLIUBaIOIINEC IIpsIMBIE,
[apaJUICJIbHOCT Y NEPIEHAUKYISPHOCTh IPSMBIX H
IUIOCKOCTEH, YTroJI MEXIy NPSMBIMH, YTOJI MEXIY NPSIMOH U




IJIOCKOCTBIO,  yrOJI ~ MEXIY IUIOCKOCTSMH, YMCHHE
WCIIONIB30BaTh TPH PEIICHUHU 3a7a4 W3y4deHHBbIC (PaKThl H
TEOpPEeMbl IIJIJAHUMETPUHU; YMEHHUE OIICHUBATh pPa3MephI
OOBEKTOB B OKPYXAIOIIEM MHpPE, YMEHHE OIEPHPOBATH
MOHATHSIMA: MHOTOTPAaHHHWK, CEYCHHE MHOTOTPAHHHUKA,
MIPaBWJIbHBIN MHOTOTPAHHUK, PU3Ma, TUpaMuIa, GUrypa u
MOBEPXHOCTh BpAIllCHUs, MWIUHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CCUCHUS KOHyca W IWIMHIPA,
napajuieJbHbIe OCH WM OCHOBAaHMIO, CCUCHHE Iapa,
IUIOCKOCTh, Kacaromiascs cdeppl, IWIMHIpA, KOHYCA;
YMEHHE CTPOUTh CEYCHHE MHOTOTpPaHHHMKA, H300pa)karb
MHOTOTPaHHHUKHU, (UTYpbl U MOBEPXHOCTU BpAaIlEHUs, HX
CCYCHUS, B TOM YHCJIE C MOMOIIBIO AJICKTPOHHBIX CPEJICTB;
YMECHHE TPHMEHSATH CBOWCTBA TE€OMETPUYECKUX (uryp,
CaMOCTOSITEITEHO (POPMYITHUPOBATE OMPEICICHHS N3Y9IaeMbIX
¢Guryp, BBIABUTATH THUIOTE3Bl O CBOWCTBAaX W IPHU3HAKAX
reOMeTpUUYECKUX (PUTyp, 0OOCHOBBIBATH WM OIPOBEPraTh
UX; YyMEHHE TMPOBOAUTH Kiaccupukanuio Quryp 1o
pa3IMYHBIM  TMpPU3HAKAM,  BBHIMNOJHATH  HEOOXOAUMBIE
JOTIOTHUTETbHbIE TOCTPOCHUS;

- yMeTh CBOOOJHO ONEPHUPOBATH TOHITHIMH: IUIONIA]b
¢burypsl, 00beM QUIypbl, BEIUYUHA YIJa, PACCTOSTHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSHUE MEXAY TPSIMBIMH,
paccTosHUE MEXAY TUIOCKOCTSIMH, IUIOMIAJh  CQephl,
IUIONIAIb TOBEPXHOCTH THPAaMUIBI, TPH3MBI, KOHYCA,
UIMH]IPA, 00BeM KyoOa, IPSIMOYTOJIBHOTO
napajuieNienune1a, MupaMuabl, IPU3MBI, IIMIIKHAPA, KOHYCA,
rapa; yMeHHE HaXOJWTh OTHOIICHHE O00HEMOB MOIOOHBIX

¢uryp;




- yMeThb CBOOOJIHO OIEpPUPOBATh MOHATUSMU: IBUKECHUE,
NapajuleNbHBI MepeHoC, CHUMMETPHsl Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, IHpeoOpazoBaHUE  MMOA00OMUS,
nofoOHble (UTYpbl; yYMEHHE pAaclo3HaBaTh paBHBIE U
no00HbIE (UTYPHI, B TOM YHUCJIE€ B TMPUPOJE, UCKYCCTBE,
apXUTEKType; yMEHHE HCIIOJIb30BaTh TI'E€OMETPUYECKHE
OTHOILIEHHSI, HAXOAUTh T€OMETPHUECKUE BEIIMIMHBI (IJINHA,
yroJj, IJomaab, o0beM) NpH PEHICHUH 3a7ad U3 JPYrux
y4eOHBIX IPEIMETOB U U3 PEAIbHOM JKU3HH;

- yMeTb  CBOOOJHO  ONEPUPOBATH  TMOHSATHUSMHU:
MPsIMOYTOJIbHAS CUCTEMa KOOPJAUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOpDIAMHATHI  BEKTOpa, CyMMa  BEKTOpPOB,
IIPOM3BE/IEHNE BEKTOpPA HA YHCIIO, Pa3JIOKEHNUE BEKTOpa IO
6asucy, CKaJIspHOE MIPOU3BENICHUE, BEKTOPHOE
NPOU3BEACHNE, YOl  MEXIy BEKTOpaMH; yMEHHE
UCTIOJIb30BaTh BEKTOPHBI M KOOPAWHATHBIM METOJ JUIS
pelLIeHHs TEOMETPUYECKHX 3a/1ad U 33/1a4 APYTrUX Y4eOHBIX
IIPEIMETOB; ONIEPUPOBATH MOHATUAMU: MaTpuna 2x2 u 3x3,
ONpeNeNnuTeNb  MAaTPULbl, TI'E€OMETPUYECKUN  CMBICI
OIpe/IeUTeNs;

- YMETh MOJEITUPOBATh pEATbHBIC CHUTYyallil Ha S3BIKE
MaTeMaTHKH;  COCTaBJISITh  BBIPAKEHHS, YypaBHEHWUS,
HEpaBEHCTBA W WX CHCTEMBl TI0 YCJIOBHIO 3ajayH,
UCCJIEIOBATh TOCTPOEHHBIE MOJENH C HCIOJIb30BAaHUEM
ammapara  anreOpbl, HHTEPIPETHPOBATH  TOITYYCHHBINA
pe3yibTaT; CTPOUTh MaTeMaTHUYECKUE MOJAETH C IOMOIIbIO
reOMETPHUYECKUX MOHATUI U BEIMYHMH, PELIaTh CBA3aHHBIE C
HUMH TIPaKTHYECKUE 3a/1a4M; COCTABJIATH BEPOATHOCTHYIO
MOJIENIb M HWHTEPHPETHPOBATH IOJYUYEHHBIH pe3yJbTar;
peliaTh NpUKIaAHbIE 33/1a4K CPEICTBAMU MATEMAaTHYECKOTO




aHalM3a, B TOM 4YHUCJIE COLHAIbHO-)KOHOMHUYECKOTO U
(bU3M4ECKOro xapakrepa;

- yMeHHE BbIOMpPATh MOAXOIAIIMNA METOJ JUIsl pELIeHUs
3a[la4M; [IOHUMaHUE 3HAYMMOCTH MAaTEMATUKH B U3Y4YECHUU
NPUPOJHBIX M OOIIECTBEHHBIX IMPOIECCOB U SIBJICHUIA;
YMEHHUE PACIIO3HABATh IIPOSBICHUE 3aKOHOB MaTEMaTUKH B
HCKYCCTBE, YMEHUE IIPUBOJUTH NIPUMEPbl MATEMATHYECKUX
OTKPBITHM POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAYKH

OK 02 HWcnonp3oBarth
COBpPEMEHHBIE CpEJCTBA

MoucKa, aHaiau3a |
UHTEPIpETaun
uHpopmanuu, u
MH(pOpPMallMOHHbIE
TEXHOJIOTUH TUTS
BBITTOJTHEHHSI 3amad
npodeccuoHanbHOM
JeSITeTbHOCTH

B o06macTi IEeHHOCTH HAYYHOTO TIO3HAHMS:
-chopmMupoBaHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH M OOIIECTBEHHON NPAaKTHKH, OCHOBAaHHOIO Ha
JUAIIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B OJIMKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAaHHUE S3BIKOBOM M YHUTATEIbCKOU
CpEeACTBAa B3aMMOJCHCTBHUS  MEXKIY

KYyJIbTypbl ~Kak

JIIOABMHU U ITO3HAHUWA MHPA,

- OCO3HAaHME IIEHHOCTM HAy4YHOM JIeATEIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATh HPOEKTHYIO u
MCCIIEIOBATEILCKYIO ACSITENBHOCTh NHIUBUIYAIbHO U B
rpymnre.

OBnanenue YHUBEPCAJIbHBIMU y4eOHBIMU

MIO3HABATEbHBIMU ACHCTBUAMMU:

B) paboTa ¢ uHpopmaIuei:

- BJaJeTh HAaBBIKAMU TOJMy4YeHHUS HWHMOpPMALUU U3
HUCTOYHHUKOB CaMOCTOSTEITLHO

Pa3HBIX THIIOB,

OCYLIECTBIATh IIOHUCK, aHalu3, CHUCTEMATH3aLUI0 U
UHTEpHIpeTannio UHHOPMAIIMK Pa3IMYHBIX BUJIOB U GOpM

MMPpCACTaBJIICHU,

- YMETh ONIEPUPOBATH MOHITHIMHE: pallioHATbHAS QYHKINS,
byHKIHS, byHKIHS,
JorapupmMuIecKas byHKIHS, TPUTOHOMETPHUYECKHE
byHkuu, oOpaTHble (PYHKINUU; YMEHUE CTPOUTH rpaduku
M3YYECHHBIX (DYHKIMH, WCHONB30BaTh TrpaduKu Tpu
U3Yy4EHHUH IIPOIIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 3a/1a4

IIoKa3aTCiabHas CTCIICHHAaA

W3 JIPYTUX YYeOHBIX TPEIMETOB U 3a7a4 W3 PeaTbHOU

KU3HU; BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH MEXAY

BCJIIMYNHAMMU,

- yMeTh
TOXKIECTBEHHOE

ONeprupoOBaThH IIOHATUAMMN. TOXJICCTBO,
npeoOpa3oBaHue,
cucTeMa ypaBHCHHU U

YpaBHEHUH,

YpaBHCHHE,
HCPaBCHCTBO,
PaBHOCUJIIBHOCTDH

HCPABCHCTB,
HCPAaBCHCTB W  CHUCTCM,
paluOHAJIBHBIC,

norapupMHUEcKue,

HppalluOHAJILHBIC, IIOKa3aTCIIbHEIC,

CTCIICHHEIC, TPUTOHOMCTPHYCCKUC

YpaBHCHUsA, HCPABCHCTBA W CUCTEMBI; YMETb pPEIIaTh

YpaBHCHHsA, HEPABCHCTBA W CHUCTEMbI C TIIOMOLIBIO

Pa3IMYHBIX MPUEMOB; PEIIaTh YpaBHEHHWs, HEPABEHCTBA U
CUCTEMBI  C YpaBHEHUS,

napamMeTpoM; HIPUMEHATH

HCPABCHCTBA, UX CUCTCMbI IJId PCIICHHUA MATCMATUYCCKUX




- CO371aBaTh TEKCTHI B Pa3JIMYHBIX (OpPMATaxX C y4eTOM
Ha3HAYCHUS WHPOPMAIMM | IEJeBOH  ayJUTOPHH,
BBIOMpasl ONTHMAaNbHYIO (OpPMY TIPEACTABICHUS W
BU3YyaIH3aLUH;
- OLICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTD
uHpOpMaIINK, €€ COOTBETCTBUE NMPABOBBIM U MOPAIHHO-
THYECKHM HOpMaM;

WHPOPMAIIMOHHBIX U

- HCIIOJIB30BaTh cpeacTBa

KOMMYHHKAIIHOHHBIX TEXHOJIOTHUI B
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3aI[HOHHBIX
3aad ¢ COONIIOAICHUEM TpeOoBaHUM

TCXHHUKHU 6630HaCHOCTI/I, T'MT'MCHBI, pecypcoc6epe>I<eHI/I51,

PCLUICHUN
OProHOMHKHU,

IIPABOBBIX M ATHMUECKHUX HOPM, HOPM HH(POPMAIIMOHHOM

0€30I1aCHOCTH;

- BJaACTbL HaBbIKaAMHW PACIIO3HABAHUA W  3alIMTHI
uH(popMaluuy, nH(pOpMalOHHON 0e30MmacHOCTH
JUYHOCTH

3a7a4 M 3a]a4 U3 Pa3IUuHbIX 00JIacTell HAyKu U peabHON
KH3HU;

- yMeTh CBOOOZHO ONEpPHUPOBATh MOHATHUSMU: IBHXKCHUE,
napajulebHBId MEPeHOC, CUMMETPHUS Ha IUIOCKOCTH U B
IPOCTPAaHCTBE, IIOBOPOT, IpeoOpa3oBaHHe  MOAO0MA,
nogo0HbIe  (PUTYDHI;

10/100HbIE (QUTYPBI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE,

YMCTb paclo3HaBaTb PpPaBHBIC H

apXUTEKType; YMEThb MHCIIOJIb30BaTb I'EOMETPUUECKUE
OTHOIICHHUSI, HAXOIUTh TEOMETPUUYECKUE BETUYHUHBI (JJIMHA,
yroJ, IIoIaas, 00beM) MpU pEHIeHUH 3aJad U3 JAPYrux

y‘IC6HLIX npeaIMCTOB U U3 peaﬂbHOﬁ KHN3HU

OK 03 IlnanupoBath u
peaT30BBIBATh
coOCTBEHHOE
npodeccHoHanpHOE U
JUYHOCTHOE  pa3BUTHE,
IpEANPUHIMATEBCKYIO

JeSITeTTHHOCTD B
npodeccCHoHaNBHOM
chepe, WCITOJTh30BaTh
3HaHMUS 1O TIPABOBOU H
(buHaHCOBOM
TPaMOTHOCTH B

B obnactu 1yXxOoBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:
--  c(hOopMHpPOBAaHHOCTH,  HPABCTBEHHOTO  CO3HAHUA,
3TUYECKOTO MOBEICHUS;

- CIOCOOHOCTH OIICHWBATh CHUTYaIlMI0O W TPUHUMATh
OCO3HAHHBIE PEIICHUSI, OPUEHTUPYICh Ha MOpPaIbHO-
HPABCTBEHHBIE HOPMBI U IEHHOCTH;

- OCO3HAHME JUYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM U (UIIN)
JPYTUM 4YJIEHaM CEMbH, CO3JIaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEH CEMEWHOW KU3HU B

COOTBETCTBUH C TpaAULIUAMU HAPOJ0B POCCI/II/I;

- YMCTb OHICpUPOBATH  MMOHATHUAMU: palnOHAJIbHBIC,

UppalOHAIIbHBIE, NIOKa3aTeNbHbIC, CTEIICHHBIE,
Jorapu@mMuuecKue, TPUTOHOMETPUUECKUE YpaBHEHHUS U
HCPABCHCTBA, UX CUCTCMEI,

- YMCTE OIICPHUPOBATE MMOHATHUAMU: MHOT'OI'PaHHUK, CCUCHUC
MHOTOTpaHHUKA, Ky0, mapajuiesenurie 1, mpu3ma, mupamMmusa,
burypa 1 MoBEepXHOCTb BpALEHUS, HUJIMHAP, KOHYC, HIap,
chepa, cedyeHus  GUrypsl
Kacaromascs  cdepbl, LIWIMHIPA,
MOBCPXHOCTHU TMHUPAMUIBI,
cdepsl,
napajuiesieuIe/1a, TMPaMHU/IbI, IIPU3MBI, IIHJIMHIPA, KOHYCa,

BpalicHus, IIJIOCKOCTB,

KOHYCa, iomaiab

IIpU3MBI, KOHYCa, LWIMHAPA,

IUIOIAAb o0beM  Kyba, MPSIMOYTOIBHOTO




Pa3JIMYHbIX JKU3HCHHBIX
CUTyalIusx

OsBnagenue YHUBEPCATbHBIMH PETYIATHUBHBIMU
NEUCTBUSIMU:
a) caMOOpTaHM3aIINs:

- CaMOCTOATCIBbHO OCYHIECCTBJIATH II03HABATCIbHYIO

NeSITeIbHOCTD,  BBIABIATH  MPOOJEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4u B
0o0pa3oBaTeNbHON  JESITEIBHOCTH U JKU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHHsI TPOOIEMbI
C y4eTOM UMEIOIUXCI PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANOYTECHHII;

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM;

CHOcOOCTBOBaTh  (POPMUPOBAHUIO W TMPOSBICHHIO

HIMPOKOM 3pYAUIIMM B pa3HbIX O0OJAcTsIX 3HAHUH,

MIOCTOSIHHO ~ TOBBIIIATh CBOM  0Opa3oBaTelIbHBIM U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCMOJNb30BaTh  MpHUEMBbl  peduieKCcUH  JUIs  OLEHKH

CI/ITyaI_[I/II/I, B},160pa BepHOFO peH_IeHI/IH;

- YMCTB OILICHHUBATH pI/ICKI/I nu CBOCBpCMCHHO HpI/IHI/IMaTB
peHIeHI/IH 10 X CHHUXKXCHHUIO,

B)

c(hopMUPOBAHHOCTD:

SMOLMOHAIBHBIA ~ MHTEJUIEKT, IPEANOIararoini
BHYTPEHHEN MOTHBALlMM, BKJIOYAKOIIEH CTPEMIICHHE K

JOCTHIXCHHIO e n ycexy,
YMCHUC HCfICTBOBaTB,

CBOUX BOSMO)KHOCTCﬁ;

ONTHMMU3M,
VHUIMATUBHOCTD, UCXOIsd U3
- OMIATHUH, BKJIIOYAMOIIEH CIIOCOOHOCTh TIOHUMATh

HMOLIMOHAJIBHOE COCTOSIHUE IPYIUX, YUUTBIBATh €r0 IIPU

11apa; yMeHue u300pakaTb MHOTOTPAHHUKH U IOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs OT PYKH, C MOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIGKTPOHHBIX  CpPEIACTB;  YMETh
pacno3HaBaTb CUMMETPUIO B  IPOCTPAHCTBE; YMETh
pacro3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

- YMETb OIIEPUPOBATh MOHATUSAMU: NPIMOYIOJIbHAS
CUCTEMa KOOPJMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOpJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YOIl
MEXy BEKTOPaMH, CYMMa BEKTOPOB, TPOU3BEICHUE
BEKTOpa Ha YHCJIO; HAXOJUTh C TOMOIIBIO U3YYEHHBIX
dbopMyI1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEXIY JIBYMS TOUKAMHU.




OCYIICCTBIICHNU KOMMYHHKAIINH, CIIOCOOHOCTD K
COYYBCTBHIO U COIICPCIKNBAHHIO,

- COIHMAJIbHBIX HAaBBIKOB, BKIOYAarOIIUX CIIOCOOHOCTD

BBICTPAMBAaTh OTHOIICHHS C  JPYTUMH  JEOJBMH,
3a00TUTBCSI, TPOSBIATH HWHTEPEC W pa3peliaTth
KOH(JINKTHI

OK 04 Dddexrusno | JlnunoctHoie - YMEThb OIEPUPOBATH TMOHATUSAMH: CIyYalHBIH ONBIT H

B3aUMOJICHICTBOBaTh U
paboTarh B KOJIJIEKTUBE U
KOMaH/1e

TOTOBHOCTbL K CaMOpPa3BHUTHIO, CaMOCTOSATCIBHOCTH U

CaMOOITPENETIEHHUIO;

-OBJIQJICHUE HAaBBIKAMH  Y4€OHO-HUCCIICIOBATEIIBCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIIBHOCTH;
MeranpeameTHbie

OBnageHue  yHUBEpPCAIbHBIMM  KOMMYHUKATHUBHBIMHU
JEUCTBUSIMU:

0) cOBMeCTHas JICSITEIIbHOCTD:
- MIOHMUMATh U UCIOJIH30BaTh MIPEUMYIIIECTBA KOMAHTHON
Y MHIMBUIyaJIbHOM paboTHI;

COBMECTHOM

- IIpUHHUMATh Oein

OpraHM30BBIBATh W KOOPJAWHUPOBATH JIEUCTBHUS IO €€

JIeATECIIbHOCTH,

JIOCTHIKEHUIO: COCTABIIATH IJIAH JEHCTBHM, paclipeensTh
PO C yYEeTOM MHEHHH YYaCTHUKOB OOCYXKIATh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOPJAWHUPOBATH W BBIMOIHATE PabOTy B YCIOBHSX
pealbHOTO, BHUPTYaJdbHOTO ¥  KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYIIECTBIIATH MIO3UTHBHOE CTPATETHICCKOE TIOBEICHUE
B Pa3UYHBIX CHUTYallHsSX, MPOSBIATH TBOPYECTBO H
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

OsnageHue

YHUBEPCAIbHBIMU pEryIsTUBHBIMU

NENCTBUSIMU:

clIy4yailHOE COOBITHE, BEPOSITHOCTH CIY4aHOTO COOBITHS;

YMCTb BBIYUCIIATH BCPOATHOCTDH C HUCITOJIB30BAHUEM
rpaMUecKuX METOJIOB; MPUMEHATh (POPMYIIBI CIOKEHUS U
YMHOXXEHUSI BEPOSITHOCTEW, KOMOWHATOpHBIE (AaKTBl |
GbopMyNbl MU pEIICHUH 3ajad; OLCHUBATH BEPOSTHOCTH
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYailHBIMH
BEJIMYMHAMHU; YMEHHUE MPHUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJBIIUX YHUCENl B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUAX

- YMEeTh CBOOOJHO ONEPHPOBATh TOHATHUSMHU: CTEIECHbL C
[ENBIM  TIOKa3aTelieM, KOpPEHb HaTypaJbHOW CTEICHH,
CTCTIICHh C pANHWOHAIBGHBIM IIOKa3aTejeM, CTEeIeHb C
(BeIIeCTBEHHBIM)

KOCUHYC W

JEHCTBUTEIIbHBIM IIoKa3aTcjieMmM,

aorapupm TaHIeHC
IIPOM3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHUAMH: TIpaduk
¢bynkuuu, oOparHas QYHKIUSA, KOMIO3UIUS (DYHKIHH,
TUHEWHas (QYHKIUS, KBaapaTW4Has (YHKIHS, CTETICHHAs
GYHKIMS C TeNbIM TOKa3aTelieM, TPUTOHOMETPUYECKHE
byHKIHH, byHKIINH,
MmokazaTenbHass | Jiorapudmudeckas (GyHKIUH; YMETh
cTpouTh rpaduku (yHKIHUN, BBITOJHATH MPEOOpa3OBaAHMS

rpaduKoB (yHKITHIA;

Yuclia,  CHUHYC,

oOpaTHble TPUTOHOMETPHUYECKHE




T') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTHX JIIOJCH TpU
aHaJIN3e Pe3yJabTaTOB JICATEILHOCTH;

- NMpU3HABaTh CBOE MPAaBO W MPaBO APYrUX JIOJCH Ha
OIINOKH;

- pa3BUBaTh CIOCOOHOCTh MOHMMATh MHpP C IMO3UIUU
JPYroro 4enoBeKa

- YMeTb HCIOJIb30BaTh I'papuKu (QYHKUMH Ui U3y4EeHUs
IPOLIECCOB U 3aBUCUMOCTEH MPH peIIeHUH 3a/1a4 U3 JPyrux
y4eOHBIX MPEIMETOB M M3 PEabHOM >KU3HH; BBIPAKaTbh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- ¢cBOOO/IHO OTMIEPUPOBATH MOHATUSAMH: YETHOCTHh (DYHKIIHH,
NEPUOIMYHOCT  (PYHKIIMHM, OTrPaHMYCHHOCTb (DYHKIUH,
MOHOTOHHOCTh ¢byHKIHN, IKCTPEMYM byHKIuy,
HanOoJpIllee W HaWMEHbIEE 3HAYEHUS (QYHKIUM Ha
IPOMEXKYTKE; YMETh MPOBOJUTH UCCIEI0BaHUE (DYHKIINU;

- YMETb UCHOJIb30BATh CBOWCTBA M rpaduxu GyHKIMM 11
pelleHys ypaBHEHUH, HEpaBeHCTB U 33/1a4 C IapaMeTpamy;
n300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA
pELIECHNI YpaBHEHNWIA, HEPABEHCTB U UX CUCTEM.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM
JUCHUIIIMHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThI

Bun yuyeOHo# padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUILIHHBI, 340
BT. Y. 270
TEOPETUYECKOE 00yUEeHUE 100
MIPAKTUYCCKHUE 3aHATUS 170
CamocrosiTesibHas padoTa 00y4alOUIUXCH 64
IIpome:kyTouHas arrecraums (IK3aMeH) 6




2.2. TemaTu4yecKkHii IJIAH U COJAepPKaAHME YUeOHON TUCUMIIJIMHBI

HaumeHoBaHue pa3jeioB U TeM Coaep:xanue yueOHOro Mmarepuaa (0CHOBHOE U NPOGecCHOHAIBHO- O0bem Koasbi
OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIATHON aKkaj. | KOMIeTeHIMi
MOAYJIb (IpY HAJIMYHH) 4acoB
1 2 3 4
1 cemecTp
Pa3nea 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 16
Beenenue Martemartuka B HayKe, TSXHUKE, npaKTquCKoﬁ nestenpbHocTH. Llenu u 3amaun
M3Y4EeHMsI MaTeMaTHKU IpU ocBoeHuu cnenuanbaoctei CIIO. 2
Tema 1.1. [Tosropenue kypca OcHoBHOE coiepKaHue 6
MaTEMAaTUKH OCHOBHOM IIKOJIBI B TOM YHCIe:
Teopernueckoe o0y4eHue: OK 01
UYucna u BbruucieHus. OcHoBHble mnoHATHA. IIpeoOpa3oBaHue BbIpak€HHH 110 8% 8%
(bopMysaM COKpAIIEHHOTO YMHOXKEHUS. 2 OK 04
VYpaBHeHnus u HepaBeHCTBA. CHCTEMBbl YpaBHEHUN U HEPABEHCTB.
@yHkiun ¥ ux rpaguku. CBOHCTBa QYHKIMH.
IMpakTuyeckoe 3ansiTue Ne 1:
JleWicTBUS HaJ| MOJIOKUTENIBHBIMU M OTPUIATEIbHBIMU YUCIAMU, OOBIKHOBEHHBIMH U
necsITUUHbIMU Ipo0simu. [IponienTHBIE BeruncneHus. [IpocTbie MpoLeHThl, pa3Hble 4
CIOCOOBI UX BBIYUCIICHHUSL.
Pemenue ypaBHeHUH pa3nMyHOro BHUJIa, HEPABEHCTB U CHCTEM HEPABEHCTB.
Bxoonasa konmponvnas paboma 2
CamocrosiTesbHast padoTa 00y4arOLINXCH: 6
BeimosHeHHE TBOPUECKOTO 3a/1aHus (COCTaBIEHHE KPOCCBOP/IA) 10 TEMaM pas3zesa
Pa3nes 2. Kopun u crenenu. UppanuonanbHble ypaBHEHHUS 20
OcHOBHOE CO/IepKaHue 4
B TOM 4HCJIe: OK 01
Tema 2.1. HOHS[TI/IenKOpHSI. DyHKIUU TeopeTnyeckoe obydenue 2 OK 02
y=x TToHsATHE KOpHS N-0if CTeTeHN u3 AeiicTBUTENbHOTO yicia. Pynkiuu y = VX nx 8§ 82
cBoiicTBa U rpaduku. CBOMCTBA KOPHEH CTETICHH N.
IpakTnyeckoe 3ansTne Ne2: 2




[Ipeobpa3oBaHre UppaMOHATBHBIX BRIPAKEHHUH ¢ TOMOIIBIO hopMyIl

OcHOBHOE cojiep:KaHHe 6
B TOM 4HcJe:
Tema 2.2. UppaunoHanbHbie Teopernueckoe odyuenune 2
YpaBHCHUA Uppannonaibabie ypaBHeHU. PaBHOCHIIBHOCTh UPPAILIMOHAIBHBIX YPABHEHUMN. OK 01
IpakxTuyeckoe 3aHsiTHe Ne 3: 4 8% 8%
Pemrenne nppaiimoHaIbHBIX YpaBHEHUN OK 04
OCHOBHOE COJIep/KAHUE 4
B TOM 4HcJIe:
Tema 2.3. [ToHsITHE CTENCHU. Teopernyeckoe o0yueHue 2
Caoiictsa crenenu. CreneHnas CreneHnu ¢ palMoHaJIbHBIM U JIEHCTBUTEIbHBIM IIOKA3aTEJIEM, UX CBOMCTBA.
by Crenennble QYHKIUHU, UX CBOWCTBA U TpaduKu OK 01
IIpakTnueckoe 3anaTne Ne 4: 2 8§ gg
IIpeobpa3oBaHne CTENEHHBIX BBIPAKEHUN OK 04
Konmponvnasa paboma no pazoeny 2
CamocrosiTesibHast paboTa 00y4arOIINXCH ! 4
BrinonHeHnue TBOpUecKoro 3aaaHus (cocrapiaeHue Tadnuibl popMyn) Mo Temam paszaena
Pasnen 3. [loka3zatenbnas pynkuus. [loka3arebHble ypaBHeHHsI 1 HEPABEHCTBA 20
OcHOBHOE CojiepKaAHHE 4
B TOM 4HcJe:
Teopernueckoe o0yueHme 2
Tema 3.1. IlokazarensHas Qyukius, | [lokazarenbHast pyHkius u ee cBoiicTBa. [locTtpoenue rpagukoB mokasaTeIbHON
ee CBOICTBA. dyHKIIMHM OK 01
IpakTnyeckoe 3ansTHe Ne 5: 2 8§ 8%
[Toctpoenue u urenue rpadukoB nokasarenbHON GyHkiuu. [IpeodpasoBanus OK 04
rpauKoB
OCHOBHOE COJIep/KAHUE 10
B TOM 4HcCJIe:
Tema 3.2. [lokazarenbHbie T 5 5
YPaBHEHHUS, CUCTEMBI YPaBHEHUH U COPETHHECKOE 0DYHUCHHUE — OK 01
HepaBeHCTBa [Toka3zaTenbHble ypaBHEHUs. BUbl OKa3aTeNbHBIX YPaBHEHUH U CIOCOOBI UX OK 02
pemiennsa. OCHOBHbBIE TEOPEMBI O PABHOCHIIbHBIX MepexoAax B ypaBHeHUsX. [IpunHimn 8% 82

PCHICHUA MOKA3ATCIIbHBIX CUCTEM ypaBHeHPIfI




IlokazarennHBIC HEPaBCHCTBA. OCHOBHBIE TEOPEMBI O PAaBHOCHUJIBHBIX IIEPEX0Jax B

OK 01

HEPABEHCTBAX. OK 02
IpakxTuyeckoe 3aHsiTHe Ne 6: 8 8? 82
Pemrenne nokasaTenbHbIX ypaBHEHUI METOIOM YPAaBHUBAHUS [TOKa3aTeIIeH
Pemienue nokazatesbHbIX YpaBHEHUI METOJIOM Pa3IOKEHHsI HA MHOXKUTEIIN,
BBE/ICHUS HOBOW IIEPEMEHHOMU
Pemienune nokazaresbHbIX ypaBHEHUH (yHKIMOHAIBHO-TPahUIECKUM METOA0M
Penienue nokasareabHbIX HEPABEHCTB
Konmponvnasa paboma no pazoeny 2
CamocrosiTesibHas padoTa 00y4aroUuXcs: 4
BeinosiHeHHE TBOPUECKOTO 3a/iaHus (BBIOJIHEHHE rpaduuecKoi paboThl) MO TeMaM pasjeia
Pasnean 4. Jlorapugmel. Jlorapupmuueckas pynkuus. Jlorapudpmudeckne ypaBHeHHsI  HEPABEHCTBA 28
OcHoBHoOe coJep:kaHue 4
B TOM 4mcJie:
Teopernueckoe odyuenune 2
Tema 4.1. Jlorapudm 1 ero cBoficTBa Jlorapudgm. CBoiicTBa orapugmos. I[eCﬂTI/IIIHI)I? Y HaTypAJIbHBIC JTOTapH(MBI. 8? (0)5
ITpeoOpa3oBanue Jorapu(pMUUIECKUX BBIPAKEHUH. OK 03
IIpakTHyeckoe 3ansaTHe Ne 7: 2 OK 04
Pemenue 3aau Ha npeoOpazoBaHKe, BEIYUCICHUE U CPABHEHUE JIOTapu(PMUIECKUX
BBIPAKCHHI
OcHOBHOE CojIepKaAHHE 4
B TOM 4HcJe:
Tema 4.2. Jlorapudmuueckas ;eOPeTquCKoe 0byuenue = 2 OK 01
byRKIHS orapu¢muyueckas GyHKIHUs U ee CBOUCTBA OK 02
IpakTuueckoe 3ansaTne Ne 8: 2 OK 03
[Toctpoenue u ureHune rpagukoB Jorapupmuueckoit pynkuuu. IlpeodpazoBanus OK 04
rpadukoB
OcHoBHOE coep/kaHue 12
Tema 4.3. Jlorapudpmuieckre B TOM YHCIe:
YPaBHEHUS, CUCTEMbI ypaBHEHUH U | TeopeTnyeckoe odyuenue 4 OK 01
norapu(p)MUIECKHE HEPABEHCTBA [TonsaTne morapupmudeckoro ypaBHeHus.. OCHOBHBIE TEOPEMBI PABHOCHIIEHBIX 8§ 8%

TNEPCXOA0B B YPABHCHUAX




OcCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUUECKUX YPaBHEHHUH: (PyHKIIMOHAIBHO-
rpaduUecKuii, METO/I MOTEHIIMPOBAHUS, METOJ] BBEJICHHSI HOBOW IIEPEMEHHOM.

Jlorapudmuueckue HepaBeHcTBa. CrIocOOBI peleHus JorapupMuIecKux
HepaBeHCTBa. OCHOBHBIE TEOPEMbl PABHOCHIIHHBIX IEPEXO0B B HEPABEHCTBAX

OK 04

IpakTHyeckoe 3ansiTHe Ne 9: 8
Pemenue norapupMudeckux ypaBHEHHI METO/ MOTEHIIMPOBaHus, Pemenne
Jorapu(MUYECKUX YpaBHEHUI METOJ BBEJCHUS HOBOM NIepeMeHHoM Pemenne
cucTeM Jiorapu(MUIecKUX ypaBHeHHH Perienne norapuMuueckux HEpaBeHCTB
pa3IuYHbIX BUJIOB
IIpodeccnonanbHO-OpHEeHTHPOBAHHOE CO/Iep:KaHNe (CoiepKaHNe NPUKJIATHOIO 2
Tema 4.4. Jlorapudmsl B mpupoe u MOJLy.151) 5 OK 01
TeXHIKe IIpakTnyeckoe 3aHsATHE NPOPECCHOHATBLHO-OPHEHTHPOBAHHOIO COJeP/KAHMS: OK 02
ITpumenenue norapudma. Jlorapupmuueckas cnupais B npupoze. Ee OK 03
MaTeMaTHYeCKHUE CBOICTBA OK 04
Konmponvnasa paboma no pazoeny 2
CamocrosiTesibHasA padoTa 00yYaOIIUXC: 4
[ToaroroBka cooOuieHni Mo TeMaM pasjena
Pa3nes S YpaBHenusi m HepaBeHcTBa. CHcTeMbl YPABHEHHI M HEPAaBEHCTB 14
OcHoBHoOe€ coJep:kaHue 8
B TOM 4HCJIe:
Tema 5.1. OOuie METOIBI pElICHUS TeopeTnueckoe 00yuenue 2
YpaBHEHHH " HEPABCHCTB. | OCHOBHBIE TEOPEMBI O PABHOCHIIBHBIX [IEPEX0/IaX B YPABHEHUSIX U HEPABEHCTBAX. OK 01
PaBHOCMnbHOCTE  ypaBHeHMH U | OO1IMe METObI pellIeHUs] ypaBHEHUI pa3IMYHOrO BUJA. 8§ 8%
HEPABEHCTB OO61ue MeTobl pellieH!s] HEPAaBEHCTB pa3IMuHOro Bujaa. Metoa nHTepBaioB OK 04
Ipakruueckoe 3ansTue Ne 10: 6
Pemrenne ypaBHEeHUI 1 HEPABEHCTB
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoAepKaHNe MPUKJIATHOTO 2
Tema 5.2. CoctaBneHue u penieHue Mojty.1s1)
npo¢eCCHOHATIBHBIX 33]1au C T - - 5
NOMOLLBIO YPaBHEHMil PAKTH4YeCKOe 3aHATHE NPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOIO CO/ICP/KAHUS: OK 01
Pemennie TeKCTOBBIX 3aJ1a4 MPO(ECCHOHAIBHOTO COAEPKAHMS OK 02
CamocrosiTesibHast padoTa 00y4arOIIUXCH: 4 OK 03
CocTaBlieHnE KOHCIIEKTa [0 TeMaM pasziena OK 04




Pazgea 6. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckne Gynkuun. TpuronomMmerpuyeckue ypaBHeHHsl U

HEPaBCHCTBA

42

Tema 6.1. Tpuronomerpudeckue
(GyHKIMU TPOU3BOIBHOTO YA,
yucia. Paguannas u rpagycHas mepa

yria

OcCHOBHOE cO/Iep:KaHue

B TOM YHCJIC:

Teopernyeckoe o0yueHue

Pannannas mepa yria. IIoBOpoT TOUKM BOKPYT Hadasna KOOPIAMHAT.

Omnpenenenre cuHyca, KOCUHYCa, TAHI€HCA U KOTAHT€HCa.
3HAaKU TPUTOHOMETPUUECKHUX (QYHKIUI 3aBUCHMOCTb MEXAY CHHYCOM, KOCUHYCOM,
TaHT€HCOM M KOTAHT€HCOM OJHOTO M TOTO XKe yIjia

IIpakTuyeckoe 3ansaTue Ne 11:
Omnpenenenne paananHON U TPayCHON Mepsl yrina. TpuroHoMmeTpuieckne GyHKIUN
IIPOU3BOJIHOTO YIJIa, YUCIIA.

OK 01
OK 02
OK 03
OK 04

Tema 6.2. opmynbl TPUTOHOMETPUN

OcHoBHOE COACPKAHUEC

B TOM YHCJIC:

TeopeaneCKoe oﬁyqe}me

OcCHOBHEBIE TPUTOHOMCETPHUYCCKHEC TOXKIACCTBA. cDOpMy.TIBI IIPUBCACHUA.

DopMyJbl CI0XKEHUS U (POPMYIIbI ABOMHOTO yriia. @opMysibl HOJOBUHHOTO yria.

[IpeoOpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKLIHN B TPOU3BEIECHUE U
IIPOU3BEJICHUS B CYMMY.

IIpakTuyeckoe 3anaTue Ne 12:

Peurenue 3amanuii ¢ npUMEHEHUEM OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB,
dbopmyn npuBeACHUS

[Ipeobpa3oBaHue TPOCTEHIIUX TPUTOHOMETPUIECKHIX BBIPAKEHHUH C TOMOIIIBIO
(hopMyT TPUTOHOMETPUH

OK 01
0K 02
OK 03
OK 04

Tema 6.3. Tpuronomerpuueckue
byHKINA

OcHoBHOE coep/kaHue

B TOM YHCJIC:

Teopernueckoe odyuenune

Tpuronomerpuueckue pynkuuu. O61acTh ONnpeaeaeH!s] 1 MHOXKECTBO 3HaUEHUI
¢bynkuuid. Y€THOCTh, HEYETHOCTD, TEPHUOAMYHOCTD (PYHKITHIA.

Crnioco0Owl 3a1anus ¢pyHkiuil. CBoiicTBa U rpaMKi TPUTOHOMETPUUECKUX (PYHKIIHIA.

[IpeobpazoBanne rpadukoB TpuroHoMmeTpuueckux GpyHknmuii. O6paTHbie
TpUroHomerpudeckue GyHkuuu. Mx cBoiicTBa U rpadukH.

IIpakTnyeckoe 3ansitue Ne 13:

OK 01
0K 02
OK 03
OK 04




Cxartue 1 pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKHUX (PYHKIINH.
[TpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKHUX (PYHKIMH

OcHoBHoOe coJep/kaHue 12
B TOM 4mcJie:
Teopernueckoe odyuenune 4
ApKCHHYC, apKKOCHHYC, apKTaHreHc uucia. lIpocreiimine TpUroHoMeTpUyecKue
YpaBHEHMUSI
Tema 6.4. Tpuronomerpudeckue VYpaBHeHUs, cBOASAIIMECS K KBAaJPaTHBIM, peIllaeMble Pa3JI0KEHUEM Ha MHOXKUTEIH, OK 01
YpaBHEHHUS U HEPABEHCTBA OJTHOPOIHBIE. 8% 8%
ITpocreiinye TpUroHOMETpUYECKHE HEpaBEHCTBA OK 04
IIpakTuyeckoe 3ansaTue Ne 14: 8
Pemienue npoctefmux TpUroHOMETPUYECKUX YPAaBHEHU I
Pemenue ypaBHeHU, IPUBOAUMBIX K KBaJJPAaTHBIM, PEILIEHUE OJTHOPOIHBIX
TPUTOHOMETPUUECKUX ypaBHEHUH. PellieHne TpuroHoMeTpu4ecKux HepaBeHCTB
IIpodeccnonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue TPUKJIATHOTO 2
Tema 6.5. Onucanue MOJ1yJIsl)
MPpOU3BOACTBCHHBIX IMTPOLECCOB C IIpakTHyeckoe 3aHATHE PO ECCHOHATBHO-OPHEHTHPOBAHHOIO COACPIKAHUSA: 2
TMOMOIIBIO TPaQHUKOB (PyHKIIHIT Vcnonb30BaHue CBOMCTB TPUTOHOMETPUUECKUX (DYHKIMN B IPO(eCcCHOHATBHBIX OK 01
3ajadax 8% 8%
Konmponvnas paboma no pazoeny 2 OK 04
CamocrosiTesbHast padoTa 00y4arOLINXCH: 4
[ToaroroBka mpe3eHTalMi IO TEMaM paszesa
2 cemecmp
Pa3nes 7. KommiekcHble uncia 8
OcHOBHOE CojiepIKaAHHE 4
B TOM 4HcJe:
Teopernueckoe o0yueHue 2
Tema 7.1. KommuiekcHble uncia, [TonsiTHE KOMIUTEKCHOTO Yncaa. Molyllb U apryMeHT KOMIUIEKCHOTO yucia. Popma OK 01
JCHCTBHUS C HUMH. 3alMCH KOMIUIEKCHOTO YKcila (TeoMeTpuiecKasi, TPUTOHOMETpUYECKas, 8115 8%
anrebpanydeckas). Apugmernyeckre AeMCTBUsI ¢ KOMIUIEKCHBIMU YHCIIaMU OK 04
IpakTnueckoe 3ansiTue Ne 15: 2
BeinonHeHne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YUCE].




CamocrosiTesibHasi padoTa 00y4YarOIMXCs:
[TonroroBka cooO1IeHNI Ha TeMe pa3zaerna

Pasnen 8. IIponssoanas GyHKIUY U ee IPHMEHEHHe 36
OCHOBHOE COIepP:KAHME 4
B TOM 4mcJie:
Teopernueckoe odyueHune 2
Tema 8.1. IlousTue IlocnegoBarensHOCTH. YKCI0BAs IOCICI0BATECIBHOCTE, CIIOCOOKI €€ 3aJaHus U OK 01
IIOCJICA0BATCIBHOCTHU cBoiicTBa. [loHaTHe 0 npenesne nocae0BaTeIbHOCTH. 8§ 8%
IIpakTuyeckoe 3ansaTue Ne 16: 2 OK 04
Beruucnenue npenenos nociegoBatensHocteil. [Ipenen dynkunn Ha
6eckoneuHoctH. [Ipenen pyHKInM B TOUKeE.
OcCHOBHOE COIepKaAHHe 10
B TOM 4HcJIe:
TeopeTnyeckoe ofydenne 6
Omnpenenenne npousBoaHOH. [IpaBua u hopmynst auddepenunpoBanms.
Tema 8.2 [Tpoussoxnas. [Ipasuma | [IPON3BOIHEIC OCHOBHBIX 3JI€MEHTaPHBIX QYHKIMIA. ONpeneneHne ClIoxKHOMI
nudpepeHMpoBanus. Gynxmun. TIpon3BoaHas CI0kKHOH QyHKIHH OK 01
I'eomerpuuecknii u ‘1)1/131’1‘56“1’1171 I'eomerpuueckuii U pu3NUeCKUil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTelbHOM K 8% 8%
CMBICJI IPOU3BOIHOM rpaduKy hyHKIHH Ok 04
IIpakTuyeckoe 3ansaTue Ne 17 4
HaxoxxaeHne npon3BoIHON pa3IUuHbIX (GYHKLIUHN U ee 3HAYeHUH B TOUKE
Haxoxnenne npou3BoJHON CIOKHON (QyHKIIUU
CocraBieHne ypaBHEHUs KacaTelnbHOH K rpaduky QyHKIUH
OcHoOBHoOe coJep:kaHue 12
B TOM 4HCJIe:
Teopernueckoe oGyuenne 6
HccnenoBanue (yHKIIMM Ha BO3pacTaHUE U yOBIBAHUE C IOMOIIBIO TIPOU3BOTHOM.
Tema 8.3. Uccnenosanne pyrkuun ¢ | Mccnenosanue GyHKIUM Ha SKCTPEMYMEI 0K 01
HIOMOIIBIO TPOU3BOHOM Haxoxaenne HauOombIIero 1 HauMeHbIlero 3HaueHnit pynkuuii. MccnenoBanue 8115 8%
(GyHKIIUH ¥ TOCTpoeHHe rpauKoB - OK 04

IIpakTnueckoe 3ansaTne Ne 18:
HccnenoBanmne pyHKIMM ¢ TOMOIIbIO MPOM3BOAHOM Ha BO3pacTaHue, yObIBaHUE

byHKIUH




Pemenne 3a1a4 Ha HAXOXKICHUE TOYEK IKCTPEMyMa
Haxoxxaenne HanOoJbIero, HAMMEHbBIIETo 3HaYeHUs QYHKIIUN

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COePKAHME (COMEPKAHUE PUKJIIATHOTO 2
Tema 8.4 Haxoxnenue MOLYJIs1)
OITHMAJIBHOI'O PpE3yIbTaTa C IIpakTHyeckoe 3aHATHE NPOdecCHOHATILHO-OPUEHTHPOBAHHOIO COAEePKAHMSI: 2
[TOMOIIBIO ITPOU3BOAHON B [IpuMepsI HCHIONIB30BAHMS IPOM3BOIHOM JUIS HAXO0XKICHUS HAUIYHLIErO PEUICHUS B
MPAKTHYECKHUX 3a/1a9ax OK 01
MPUKJIAIHBIX 3aa4ax. OK 02
5 OK 03
Konumponvnasa paboma no pazoeny OK 04
CamocrosiTesibHas padoTa 00yYarOIIUXC: 6
Brinonnenue TBOpUECKOro 3agaHus (COCTaBlIeHHE KPOCCBOP/IA) IO TeMaM pasjerna
Pa3nen 9. [lepBooGpasnasi u HHTErpaJ 18
OCHOBHOE Cojiep/KaHue 6
B TOM 4mcJIe:
. | TeopeTnueckoe o6yuenue 4
Tema 9.1. Tonsmue nepsoobpasioit e §006 azHas ¢ IZK un. [IpaBuia Hax0XJIeHUS IEPBOOOPA3HBIX o
¢ynkuuu. [IpaBuna HaxOXKIEHUS P P YHKUHAR. 21P A P P OK 02
Tabnuua Gpopmyn HaX0XKIeHHs TEPBOOOPA3HBIX OK 03
IpakTnueckoe 3ansTre Ne 19: 2 OK 04
Brruncnenue nepBooOpasHoi 11 JaHHON (QYHKIIUU
OcHOBHOE CojiepKaAHHE 4
B TOM 4mcJe:
. Teopernueckoe o0yueHue 2
Tema 9.2. Heonpenenenuslii u " OK 01
R [TonsaTue HeonpeneneHnoro naTerpaia. [loaTue onpeaenéHHOTO HHTETpaa.
OTpeIeIeHHbI UHTETPaJIbl. I o o 0 Teii6 OK 02
dopmyia Hetorona-Jleii6Huia eoMeTpuYecKuil onpenesneHHoro nurerpana. @opmyna Hetorona— JlelibHuna OK 03
IIpakTuyeckoe 3ansaTHe Ne 20: 2 OK 04
Haxoxnenue miomaau ¢Gpuryp, orpaHUuEeHHBIX JTHHUSAMU.
Brranciienue onpeaeneHHoro HHTerpaa.
IIpogdeccnonaibHO-OPHEHTHPOBAHHOE COEepPKaHUe (COepPKAHHME TPUKIIATHOTO 2
. MOIYJIs1)
Tema 9.3. Onpenenenubli MHTETPal | TIpakriueckoe 3aHATHE NPOGECCHOHATLHO-OPHEHTHPOBAHHOIO COAePAKAHUSL: 2 OK 01
B )KU3HU
Pemienue 3a1a4 Ha MPUMEHEHUE MHTETpasia JUIsl BBIYMCICHUS (PU3NUECKUX BETUYUH U 8§ 8%

Iomaaei

OK 04




Koumponvnasa paboma no pazoeny

N

CamocrosiTesibHas padoTa 00y4YarOIUXCs: 4
[TonroroBka coobIuIeHUi IO TeMaM paszena
Pasznen 10. MuoskecTBa. 10
OCHOBHOE Co/IepKaHue 4
B TOM 4mcJie:
Tema 10.1. MuoxectBa. Oneparuun | Teopernyeckoe o0yyenue 2
HaZl MHOKECTBAMU ITonstue muoxectBa. IlonMHokecTBO. Oniepaniyii ¢ MHOKECTBaMU
IpakTHyeckoe 3ansTHe Ne 21: 2
Onepanuu ¢ MHOXecTBamu. [lnarpammsl Diinepa-Benna 8§ (0)5
IIpodeccuonanibHO-OpHMEHTHPOBAHHOE CO/Iep:KaHNe (Coiep:KaHNe NPUKJIATHOTO 2 OK 03
Tema 10.2. [IpumeHeHrE MHOKECTB MOAy151) OK 04
IIpakTnyeckoe 3aHsATHE NPOECcCHOHATHLHO-OPHEHTHPOBAHHOIO COJIEPKAHMS 2
Penrenue npukiaaHpIX 3a1a4y
CamocrosiTesibHas padoTa 00yYarOIIUXC: 4
[ToaroToBka cooOuIeHUH IO TeMaM pazjielia
Paznen 11. DiieMeHTHl KOMOMHATOPUKH, TEOPUH BEPOATHOCTEl M MaTeMAaTHYeCKO# CTATHCTHKH 22
OcHOBHOE CojiepKaAHHe 4
B TOM 4mcJie:
Tema 11.1 Teopernyeckoe o0yuenmne 2 OK 01
OCHOBHbIE MIOHATHS ¥ IPAaBUJIa KOMOWHATOPHKH. OK 02
OCHOBHBIE OHATHSI KOMOMHATOPUKHU
KomOnHaTOpHBIE COETUHEHNS: Pa3MEIICHNs, TIEPECTaHOBKH, COYETAHUSI. OK 03
IpakTnueckoe 3ansiTue Ne 22: 2 OK 04
Pemenue 3a1a4y Ha npumMeHeHune Gopmysn KOMOMHATOPUKHU
OcHOBHOE CojiepIKaAHHE 4
B TOM 4mcJe:
Tenma 11.2 TeopeTnueckoe o0yueHne 2 OK 01
. | IlonsiTHEe COOBITHUS, BUJIBI COOBITHI, BEPOSATHOCTH COOBITHS. CII0)KEHUE U YMHOKEHHE OK 02
CoOwiTusi. BeposTHOCTh COOBITHI . .
BeposiTHOCTEH. TeopeMbl yMHOKEHHS M CIIOKEHUS] BEPOSITHOCTEH OK 03
2 OK 04

IIpakTnueckoe 3ansaTne Ne 23:
Pemenue 3a1au Ha BEIYHMCIICHUE BEPOSITHOCTH 10 (hopmyiam




IpodeccnonanbHO-OPUEHTHPOBAHHOE COJlepKaHNe (COMepP:KaHue PUKIIATHOTO
MOLYJIs1)

IIpakTHyeckoe 3ansiTHEe NPOGeCCHOHATBHO-OPHEHTHPOBAHHOIO CO/IeP/KAHUS: 2 OK 01
Tema 11.3. BeposiTHOCTB p pod N PHEHTHP Acp OK 02
OTHOCHTENbHAS YaCTOTA COOBITHS, CBOUCTBO €€ YCTOHUMBOCTU. CTaTUCTHYECKOE
B IMPOECCHOHANBHBIX 3a1a4ax OK 03
orpeJiesieHue BepoATHOCTH. OLieHKa BEpPOSITHOCTH COOBITHS OK 04
OCHOBHOE COJIep/KAHUE 4
B TOM 4mcJie:
Teopernueckoe odyueHue 2
Tema 11.4. DnemeHTHI OK 01
o [IpencraBneHue JaHHBIX, FeHEPaIbHAsl COBOKYITHOCTb, BEIOOPKA.
MaTeMaTHYECKOM B . i C OK 02
CTATHCTHUKH apuaroHHbId psaf. [lomuron gactor u ructrorpamma. CTaTUCTHYECKUE OK 03
XapaKTePUCTUKH psijia HAOII01aeMbIX JaHHbBIX OK 04
IIpakTnueckoe 3ansaTue Ne 24: 2
HaxoxJieHre 4MCI0BbIX XapaKTePUCTUK BapUALIMOHHOTO psijia
IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue TPUKJIATHOTO 2
Tema 11.5 MO/LYJIst)
Tabmuub! n quarpammel Ha pakTuke | [IpakTHyeckoe 3aHsiTHe NPO(ecCHOHATbHO-OPUEHTHPOBAHHOIO COAEPIKAHMA: 2
IlepBruynHas 00pabOTKa CTATUCTHYECKUX AaHHBIX. ['padudeckoe ux npencTaBieHHE. 8§ (0)5
Konmponvnasa paboma no pazoeny 2 OK 03
CamocrosiTesbHast padoTa 00y4arOLINXCH: 4 OK 04
[ToaroToBka cooOuieHni o TeMaM pazjerna
Pasnen 12. Feomerpusi. [Ipsivbie U ILIOCKOCTH B IPOCTPAHCTBE 24
OCHOBHOE CojiepIKaHue 2
B TOM 4HcJIe:
Teopernueckoe o0yueHue 2
IToBTOpEHUE Kypca reoOMEeTpUH OCHOBHOM IIKOJIBI. BHIBI MITOCKUX (UTYp, X CBOHCTBA
Tema 12.1. ['eomeTpus Ha p yp p 8 puryp, OK 01
U TUTOLIA/Tb.
TUIOCKOCTH Han 8% 8%
IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue TPHKJIATHOTO 2 OK 04
MO/1YJIfA)
2

IIpakTHyeckoe 3ansiTHe NMPOdecCHOHATBHO-OPHEHTHPOBAHHOIO CO/IePKAHUS:
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a41 B KypCe F€OMETPHH Ha INIOCKOCTH




OCHOBHOE cO/Iep:KaHue

B TOM YHCJIC:

Teopernyeckoe o0yueHue

o Tema 12.2. IIpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOUKA, IPsiMasi, JIOCKOCTB, OK 01
CHO;;‘:{Z;S;::;Z ;Te}lpl\:gh;egpﬂn. npoctpaHcTBo). Ilepecekaromuecs, napamienbHble U CKPEIIUBAIOLIMECS IPSIMBIE. OK 02
1I0CKO CTe%I OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. OK 03
IpakTHyeckoe 3ansTHE No 25: OK 04
AKCHOMBI CTEPEOMETPUH U HEKOTOPBIE CIIEJCTBUS U3 HUX. B3auMHoe pacnonoxeHue
JBYX IPSMBIX B IPOCTPAHCTBE. B3auMHOE pacnonokeHne NPsIMOM U IJIOCKOCTH.
OcHoBHoOe coJep:kaHue
B TOM 4HcJIe:
Tema 12.3 Teopernueckoe o0yueHue
. | [lapaniensHOCTh IPSAMOIA U TLIOCKOCTH B3anMHOE pacrosioKeHne MI0CKOCTEH. OK 01
[TapannenbHOCTb NPSAMBIX, IPIMOI U Hap P . p OK 02
. PaJIEIBHOCTD TIOCKOCTEN
IUIOCKOCTH, IIJIOCKOCTEN - OK 03
IIpakTnueckoe 3ansaTHe Ne 26: OK 04
€IlICHUE 3a]a4 Ha IIPUMEHEHUE TEOPEM NTapaJlICIbBHOCTH MPSMBIX, IPSMBIX U
P ;
IIJIOCKOCTEN
OcHoBHOE coepKaHue
B TOM 4HcJe:
Teopernueckoe odyueHue
[lepnennukynspHeie npsmMble. [Ipu3Hak nepneHIuKyIIpHOCTH MPSIMOM U IUIOCKOCTH.
Tema 12.4. [lepneHIuKyIspHOCTD .
8 [lepneniukynsipHble MI0cKOCTH. [IprU3HaK NMeprneHANKYISIPHOCTH IIOCKOCTENH. YTOI OK 01
IPSIMBIX, IPSIMON U TUIOCKOCTH, . OK 02
B MeXay HpsMOH M TuiockocThio. [lepnenaukynsp um HakioHHass Teopema o Tpex
IIOCKOCTEHN OK 03
MePIEeHIUKYIIApax. OK 04
IpakTuyeckoe 3ansiTue Ne 27:
Pemenue 3a1au Ha MpUMEHEHHE TEOPEM MEPHEHAUKYISIPHOCTH MPSIMBIX, MPSIMBIX U
IIJIOCKOCTEM.
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoAepKaHNe MPUKJIATHOTO
Tema 12.5. Moay15)
Oy Vm——— IIpakTnyeckoe 3aHsATHE NPO(PECCHOHAIBLHO-OPHEHTHPOBAHHOIO COJIePKAHMS: OK 01
[TapamienpsHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. B3anMHOE pacoyioxKeHUe OK 02
OK 03

MIPOCTPAHCTBEHHBIX (QUTYD




Koumponvnasa paboma no pazoeny 2 OK 04
CamocTosiTesibHasi padoTa 00yYaKOIMXCS: 4
BelnosiHeHHe TBOPUECKOro 3a/1aHKs (HAaMCcaHUe CKa3KH) 10 TeMaM pasjierna
Pa3jen 13. ®urypsl B npocTpancTBe. MHOIOrpaHHHKH 24
OCHOBHOE CojIepKaHue 4
Tema 13.1. B TOM YHCJIC:
MHororpaHHUKH. OcHoBHbIE Teoperneckoe 0byuenne 4 8§ 8%
OIS ITonatue MHOrorpanHuka. Ero anemeHTsl: BepiuHbl, pedpa, rpaHu. JluaroHais. OK 03
Brinykiible ¥ HEBBIYKJIbIE MHOTOIpaHHUKH. [IpencTaBienne o npaBuiIbHbIX OK 04
MHOrorpaHHukax. CBolicTBa IpaBWJIBHBIX MHOTOTPaHHUKOB Teopema Diinepa.
OCHOBHOE COjIep/KaHue 4
B TOM 4HcJIe:
TeopeTnyeckoe ofydenne 2
Tema 13.2. [Ipu3ma IIpusma, €€ anemeHTsl, CBOMCTBA, pa3BépTKa. Buasl npusm. IIpaBunbHas npusma. 8§ 8%
Ceuenus npusM. @opMyJibl IUIONMAAM HOBEPXHOCTH U 00beMa (UTYpHI OK 03
IIpakTnueckoe 3ansaTne Ne 28: 2 OK 04
Pemienue 3a1a4 Ha BBIYMCIICHNE TUIONIA/IM TOBEPXHOCTH M 00BEMA IPU3MBI.
IlocTpoeHne ceueHuii mpu3m
OcHOBHOE cojlep:KaHue 4
B TOM 4HCJIe:
Teopernueckoe odyueHue 2
[Tapannenenunen, ero 3JeMeHThl, CBOMCTBA, pa3BEépTKa. Buapl. Ceuenns OK 01
Tema 13.3. Ilapannenenumen, Kyo napajuienenumnena OopmMysibl IONIAAN TOBEPXHOCTH U 00beMa QUTYPBI OK 02
IpakTnueckoe 3ansTre Ne 29: 2 8[15 82
Pemenue 3a1a4y Ha BbIYMCIICHHUE TJIOMIAAHN TOBEPXHOCTU U 00BEMA
napamnenenunena. [loctpoenue ceuenuii mapamienenumneaa u Kkyoa
OcHOBHOE CO/IepKaHue 4
B TOM 4HCJIe:
Tema 13.4. ITnpavia TeopeTnueckoe ofydenne 2 8]5 2%
[Inpamnpa u ee snmemenTsl. Ceuenue nupamusl. [IpaBunpHas nupamMuaa. Y cedeHHast OK 03
nupamuia ; OK 04

IIpakTuyeckoe 3ansiTue Ne 30:




Pemenue 3amay Ha BEIYMCIICHUE TIIOMIAN TTOBEPXHOCTH U 00BEMA MTUPAMU/IBI.
[TocTpoeHue ceueHni NMUpaMu bl

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COePKAHME (COMEPKAHUE PUKJIIATHOTO 2
Tema 13.5. Cummerpus B npodeccun MOay.15)
IpakTHyeckoe 3aHATHE NPO(ECCHOHATLHO-OPHEHTHPOBAHHOIO COAEPKAHMSA: 2 OK 01
CHMMETpPUSI B TEOMETPHYECKHX (DUIypax, IIPUPOJIE, AXUTEKTYPE, TEXHHKE, B OBITY OK 02
Konumponvnas paboma no pazoeny 2 OK 03
CamocTosiTe;IbHAsi pa0oTa 00yYaI0IMXCS 4 OK 04
BEINOIHERNE TBOPYECKOTO 3a1aHusl (M3rOTOBJIEHUE MOJIEIEH MHOTOIPAHHHUKOB)
Pa3aen 14. ®urypsl B npocrpancrse. Tena Bpamenns 24
OCHOBHOE COIep/KAHUE 4
B TOM YHCJIE:
Tema 14.1. Limnp Teopernueckoe 06yuenue _ _ 2 8§ 8%
Tena pamenus. L{uauHap, €ro SIeMeHTHI, CBOHCTBA, BUJIBI, CEYEHHUS], Pa3BEPTKA. OK 03
IpakxTuyeckoe 3ansTue Ne 31: 2 OK 04
Pelnenne 3a1a4 Ha BBIYMCIEHHE TUIOIIAIN HOBEPXHOCTH M 00BEMA LIMIIMHIPA.
OcHOBHOE CojiepKaAHHE 4
B TOM 4HCJI€:
Tema 14.2. Konyc Teoperuyeckoe oﬁyqefmev _ _ 2 8§ 8%
KoOHyC, €ro 2JIEMEHTBI, CBOWCTBA, BH/IbI, CEYEHHUS], Pa3BEPTKA. Y CEYEHHBINH KOHYC OK 03
IIpakTnueckoe 3ansaTue Ne 32: - 2 OK 04
BblunciieHue MIoma/ M MOBEPXHOCTH U 00bEMa KOHYCA.
OCHOBHOE COIep/KAHUE 4
B TOM 4HCJI€:
TeopeTnueckoe o0yueHune 2 OK 01
Tema 14.3. Illap u chepa [Iap u cdepa, €ro 31eMeHTHI, ceueHus. BzaumMuoe pacrosoxkenue chepbl 1 OK 02
TUTIOCKOCTH OK 03
IIpakTuyeckoe 3ansaTHe Ne 33: 2 OK 04
Pelnienne 3a1a4 Ha BBIYMCIEHHE TUIOIIAIN OBEPXHOCTH M 0OBEMA HIapa.
OcHOBHOE cojiep:KaHHe 6
Tema 14.4. B TOM 4HCJIe:
Teopernyeckoe oGydyenue 4 OK 01




KomOunanmm MHOTOTpaHHUKOB U TEJ

KOM6I/IHaHI/II/I TCOMETPHUICCKUX TCII

OK 02

BpAaILCHUS IpakTuyeckoe 3ansaTne Ne 34: 2 8? 82
Hcnonb3oBaHrne KOMOMHALMNA MHOTOTPAHHUKOB U TEJ BPAIICHUS B IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7auax

Konumponvnasa paboma no pazoeny 2

CamocrosiTesibHasi padoTa 00y4YarOIMXCS: 4

BoinosHeHue TBOpUECKOro 3a/1aHusl (M3rOTOBJIEHUE MOJIENIEN TN BPAIICHHUS])

Pa3jesn 15. KoopauHAaThI H BEKTOPbI 20
OcHoBHoOe coJep:kaHue 6
B TOM 4HcJIe:

Tema 15.1. Teopernyeckoe 00yueHune 4 OK 01

JlexapToBbI KOOpAHWHATHI B | JlekapTOBBI KOOpJIMHATHI B IpocTpaHcTBe. [IpocTelinine 3a1auu B KOOpIMHATAX. OK 02

IIPOCTPAHCTBE PaccrosiHre Mexay AByMs TOUKaMH, KOOPJMHATHI CEPEANHBI OTPE3Ka OK 03
IIpakTnueckoe 3ansaTne Ne 35: 2 OK 04
HaxoxaeHue paccTosHUS MEXy JIBYMsI TOUKaMHU M KOOPJIWHAT CepeANHbBI OTPE3Ka
OcHoBHoOe coJep:kaHue 6
B TOM YHCJIe:

Tema 15.2. Teopernueckoe odyueHue _ 4 OK 01

BeKTOphI B MPOCTPAHCTRE Bexropsl. Koopaunatel Bektopa. Moaynbs BekTopa. PaBeHCTBO BekTOpOB. [elicTBrs OK 02
HaJ BEKTOpaMH. OK 03
IIpakTnyeckoe 3ansaTue Ne 36: 2 OK 04
Yron mexay AByMms BekTopamu. CKalsipHOE IPOU3BEICHHE BEKTOPOB.
IIpogeccuonanbHO-0OpHEeHTHPOBAHHOE CO/lepKaHue (CoiepKaHNe NPUKJIATHOTO 2

Tema 15.3. [Ipaktuxo- MOJLY.151)

OPHMCHTHPOBAHHBIC 3a1a491 Ha IIpakTuyeckoe 3ausiTHe MPO(PecCHOHAIBLHO-OPUEHTHPOBAHHOIO COIEPKAHUS: 2

KOOPJMHATHOM MJIOCKOCTH Koopaunarnas minockocts. Beranciienre paccTosHui U IUI01AaAei Ha IIIOCKOCTH. OK 01
KonnuecTBenHbie pacueTsl 8]5 8%

Konmponvnasa paboma no pazoeny 2 OK 04

CamocrosiTesibHast padoTa 00y4aKOLINXCH: 4

IToaroroBka npe3eHTaluii No TeMaMm pasjesna

Pasnen 16. HToroBoe noBTopeHne 8
IpakTuueckoe 3ansaTue Ne 37: 4 OK 01
[IpeoOpasoBaHKe UPPAIMOHATIBHBIX, CTENMEHHBIX U JIOrapU(PMHUIECKUX BBIPAKEHUIA; OK 02




Tema 16.1. MToroBoe mnoBTOpeHUE

Pemenne pa3nuuHbIX ypaBHEHUN, HEPABEHCTB, CUCTEM YPAaBHEHUN U CHCTEM
HEPABEHCTB;

[IpeobpazoBaHre TPUTOHOMETPUYECKUX BbhIpaskeHUH. Pemienue
TPUTOHOMETPUYECKUX YpaBHEHUH.

OK 03
OK 04

IpakxTuyeckoe 3ansiTue Ne 38: 4
Kypca MaTeMaTUKHU .
Pemenne kommnekcHpIx 3aganuii o teMe «lIpousBognasy»; Pelenne KOMIIEKCHbIX
3ananuii no teme «IlepBoobpasnas u unTerpan»; Pemenue 3agau nmo reme
«MHororpanHuku» u «Tena BpanieHus»; PenieHne KOMIUIEKCHBIX 3aaHUH 10 TEME
«KoopauHaTel 1 BEKTOPBI»
Ilpomesrcymounas ammecmayus 6 popme sxzamena 6
BCET'O 340




3. VCJIOBHUSI PEAJIN3AIINM ITIPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MAaTePHAJIbLHO-TEXHHYECKOMY 00ecevYeHUIo.

Jlns peanu3zanuu nporpamMmbl 00111e00pa3zoBaTeIbHON Y4eOHOM JUCIUILTUHBI TOJKHBI OBITH
MPEeyCMOTPEHBI CIIEAYyIOIINE CIeNualbHble ToMenleHus: ydeOHass ayautopus «KaOuner
MaTeMaTuku». OCHaIeH: KOMIUIEKT yueOHOI Mebenn Ha 26 OCcaJOuHbIX MECT, KOMIUIEKT MeOenn
JUI TIPENoJiaBaTensi, SKpaH, MPOEKTOp, MEPEHOCHOW HOYTOYK ¢ HEOOXOJWMBIM KOMIUIEKTOM
JMIIEH3UOHHOTO MPOrPAMMHOI0 00eCTIeYeHusI.

[Tomemenust sl  OpPraHU3AMA  CAMOCTOSITENILHOM H  BOCHHUTATEIbHOW  PaboOTHI,
000py/IOBaHHOE KOMILJIEKTOM Y4eOHOW MeOenu Ha 22 IMOCaJ0YHBIX MECTa, KOMITbIOTepHAas
TEXHHUKA C MOAKIIOUEeHUEM K ceTH «HTepHeT» U JOCTYIOM B AJIEKTPOHHYIO MH(OPMALMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

3.2. UudopMmanuonHoe obecrieyeHne peajau3alui MporpaMmbl

3.2.1. OcHOBHBIE TEYATHDBIE H3TAHUS

1. Aaronos, B. Y. DnemenTapHas 1 BbICIIas MaTeMaTHka : yaeOHoe mocobue mist CI1O / B. U.
AnTonOB, ®@. 1. KoneneBuu. — 3-¢ u3., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 136
c.— ISBN 978-5-507-50675-0. — TekcT : HemocpeACTBEHHBIN

2. Bynneik, I'. M. Marematuka / I'. M. Bynasik. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans,
2024. — 156 c. — ISBN 978-5-507-48578-9. — Tekcr : Hemocpe1CTBEHHBII

3. KertmanoB, A. M. Marematuka: yue6Hoe mocobue anst cro / A. M. Keitmanos, E. K.
Jleitnaprac, C. I'. MbicnuBen. — 2-e u3a., crep. — Cankr-IletepOypr: Jlans, 2022. — 288
c. — ISBN 978-5-8114-9447-7. — TekcT: HEMOCPEACTBECHHBIM.

4. Cupotuna, U. K. Matemartnueckuit ananus. UntepaktuBubii kype / U. K. Cuporuna. —
Cankr-IlerepOypr : Jlamp, 2022. — 300 c¢. — ISBN 978-5-8114-9802-4. — Tekcr:
HEIOCPEICTBEHHBIMN.

3.2.2. OcHOBHbIE 3JIEKTPOHHbIE U3IAHUS

1. https://znanium.ru/catalog/product/1906092 (mara oOpamenus: 02.02.2026). — Pexum
JIOCTYTIA: 110 MOATHCKE.

2. https://znanium.ru/catalog/product/1855784 (mata oOpamenus: 02.02.2026). — Pexum
JOCTYTA: 1O TOJIMTUCKE.

3.2.3. lonoaHuTEIbHbIE HCTOYHUKHU

1. Ameynosa, A. C. [IpakTukyM o maremartuke : yaeOHoe nocodue / A. C. Ameynosa, E. B.
KabaueBckas. — Kemepoo : Ky3I'TY umenu T.®. ['opbaueBa, 2022 — Yacts 3 :
ypaBHeHHs u HepaBeHcTBa — 2022. — 79 ¢. — ISBN 978-5-00137-312-4. — Tekcr :
ANEKTPOHHBIN //  Jlaub @  DJNEKTpOHHO-OMONMMOTewHass  cucrema. —  URL:
https://e.lanbook.com/book/257546

2. basros, 3. V. 3agayHuK 10 TEOPUHU BEPOSITHOCTEH M MaTeMaTH4ecKoi cratuctuke / 3. V.
bnsroz. — Cankr-IlerepOypr: Jlanp, 2021. — 236 c. — ISBN 978-5-507-44292-8. —
Tekct: osnexkTpoHHbI // JlaHb: 3nekTpoHHO-OMOnMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/220463

3. Jlucuuxkun, B. T. Marematuka B 3amauax c pemenHusimu / B. T. Jlucmuxkun, U. JL
Comnogeitunk. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 464 c. — ISBN
978-5-507-46662-7. — TekcT : »neKTpoHHBIH // JlaHb : dIEKTPOHHO-OMONMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/314798

4. Hanugaiiko, JI. B. Matemaruka mist skoHomucToB. COOpHHK 3afaHuii : ydeOHOe mocodue



https://e.lanbook.com/book/220463
https://e.lanbook.com/book/314798

s CITO / JI1. B. Hanusatiiko, H. B. Bamuna, FO. J1. lImuar. — 2-e usn., crep. — CaHKT-
[MerepOypr : Jlanb, 2025. — 432 c. — ISBN 978-5-507-50945-4. — TekcT : 35eKTpoHHBIH //
Jlanb : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/491396

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

KoHTpomb 1 o1leHKa pe3yIbTaToOB OCBOCHUS 0011e00pa3oBaTeNbHON y4eOHOM TUCIUTUTHHEL

pacKpbIBalOTCA Yepe3 AUCUUILTMHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (HOPMUPOBAHHE OOIINX
KOMIIETSHIIMI [0 pa3/ieiaM U TeMaM COACpKaHus Y4eOHOTO MaTepuaa.

Kon m HammMeHnoBaHnue
dopmMupyembIx
KOMIIeTeHITH I

Pazgen / Tema

Tun oneHoYHBIX
MeponpHuATHI

OK 01. Beibupats
CIIOCOOBI PeICHUS
3a1a4
npodeCCHOHATLHON
JeSATSIIHOCTH
MIPUMECHHUTEITHHO

K pa3IN9IHbIM
KOHTEKCTaM

P1,Temal.l

P2, Temrsr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temr14.1,4.2,4.3,4.4

P 5, Temsr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3,6.4, 6.5

P7, Temnr 7.1

P8, Temsr 8.1, 8.2, 8.3, 8.4

P9, Temsr 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temm 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
P 14, Temn 14.1, 14.2,14.3,14.4

P 15, Temsr 15.1, 15.2, 15.3

P 16, Temsr 16.1

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE CPECTBA
MIOUCKa, aHaJIu3a U
UHTepHpeTanuu
uHpopmanuu, u
nH(pOpMaLIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSATeIbHOCTH

P1,Temal.l

P2, Temr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temr14.1,4.2,43,4.4

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5

P7, Temnr 7.1

P 8, Tems! 8.1, 8.2, 8.3,8.4

P9, Temsr 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temn 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
P 14, Temn 14.1, 14.2,14.3,14.4

P 15, Temsr 15.1, 15.2, 15.3

P 16, Temsr 16.1

OK 03. IIimannpoBats u
pealln30BBIBATh
COOCTBEHHOE
npodeccuoHansHOE U
JTUYHOCTHOE Pa3BUTHE,

P1,Temal.l

P2, Temsr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Tems1 4.1,4.2,43,4.4

P 5, Temnr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5

Texywuti KOHMpOL:
YcrHblii onpoc
TectupoBanue

Onenka
BBIITOJIHEHUS
KOHTPOJIbHOM paboThI

KadeCTBa

Ilpomesrcymounviii
KOHMPOIb:
DK3aMeH
(BBIMIOTHEHUE
9K3aMEHAIIMOHHBIX
3a1aHui)




MPEINPUHUMATETBCKYIO
JICSITEIIBHOCTD B
npodeccnoHaTbHOM
cdepe, UCIoIb30BaTh
3HaHUS 110 PABOBOM U
(buHaHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIUAX

P7, Temnr 7.1

P &, Temrr 8.1, 8.2, 8.3, 8.4

P9, Temsr 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,115
P12, Temnr 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
P 14, Temnr 14.1, 14.2,14.3,14.4

P 15, Temnr 15.1, 15.2, 15.3

P 16, Temsr 16.1

OK 04. O¢ddexruBHO
B3aMMOJICVICTBOBATH U
paboTaTh B KOJUICKTUBE
Y KOMaHJIe

P1,Temal.l

P2, Temr 2.1,2.2,2.3

P 3, Tems 3.1, 3.2

P4, Tems14.1,4.2,43,4.4

P 5, Temsr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4,6.5

P7, Temsr 7.1

P 8, Temsr 8.1, 8.2, 8.3, 8.4

P9, Tems1 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temnr 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 135
P 14, Temnr 14.1, 14.2,14.3,14.4

P 15, Temsr 15.1, 15.2, 15.3

P 16, Temsr 16.1




