AHHOTAUMSA
K pa0o4eii nporpamMme 1o yueonomy npeamery OOIly.07 MatemaTuka

PabGouass mporpamma paspaboraHa B coOTBeTCTBUU ¢ DenepanbHbIM
rOCyJapCTBEHHBIM  00pa3oBaTElIbHBIM  CTAaHJAPTOM  CpeAHEro  oOIero
oOpa3oBaHus, YTBEPKJIECHHBIM MpHUKa3oM MUHHUCTEpCTBa 00pa30BaHUS U HAYKH
Poccuiickoit  ®@eneparun ot 17.05.2012 1. Ne413, u DeaepanbHbIM
roCyJapCTBEHHBIM 00Pa30BaTEIbHBIM CTaHJAPTOM CPEAHETO MPO(EeCcCCHOHATBHOTO
oOpazoBanusa mo cneruaibHocTd 18.02.04 DiaeKkTpoXuMHUYECcKoe MpPOU3BOCTBO,
YTBEPKACHHBIM Mprka3zoM Munnpocsemienust Poccun ot 21.11.2023 N 877.

VYueOnslii npenmer «MaTtemaTuka» SBISETCS 00A3aTENbHOW YaCThIO
o011eo06pa3oBaTeIbHON MOJATOTOBKHU OCHOBHOM npoeccuoHaIbHON
o0pa3oBaTeabHON MPOrpaMMbl — IPOrPAMMBI MMOATOTOBKU CIICIIMAIUCTOB CPETHETO
3BeHa 10 crenranbHOCTH 18.02.04 D1eKTpOXUMHUUECKOE TPOU3BOJICTRO.

Ocoboe 3HaueHHe Y4YeOHBIA TMpeaMEeT uMeeT Mpu (HOPMUPOBAHUU W
pa3BUTHUN OOUINX U NPOPECCUOHATIBHBIX KOMIIETEHLIUH.

OK Ol. BsiOupars cmnocoObl pemieHds 3aaad  npodeccHoHaIbHOM
JeATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM

OK 02. Hcnomnb3oBaTb COBPEMEHHBIE CpEICTBA IIOWCKA, aHaau3a H
UHTEpHpeTanuu nHGopMaIuu U UHPOPMAITMOHHBIE TEXHOJIOTUHU JJISI BBITIOJIHEHHUSI
3a/1a4 npodecCuoHaIbHOU IeATeTLHOCTH

IIK 2.5. PaccuutsiBaTh TEXHUKO-3KOHOMHUYECKHUE [IOKa3aTenun
TEXHOJIOTUYECKOI0 Mpoliecca.

[IK 3.1. Bectu yuer pacxoia HCHOJIB3YEMBIX ChIPbsi, BCIIOMOTaTEIbHBIX
MaTepHalioB, SHEPrOPECYPCOB

B pamkax mporpammbl y4eOHOro npeamera o0ydyarolUMUCS OCBAaUBaIOTCA
muuHoctHeie (JIP), meranpenmernbie (MP) u mpeamerHsie st 0a30BOro u
yriyoseHHoro yposHeil uzydenust (IIP6 u IIPy) pe3ynbraTel B COOTBETCTBUU C
tpedoBanusimu PI'OC COO.

JIP14 — oco3HaHMe TMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

JIP23 — TrOTOBHOCTH K Tpydy, OCO3HAaHUE LIEHHOCTH MAaCTEpPCTBa,
TPy A0JI00HE;
JIP24 — TOTOBHOCTHP K QKTHBHOM JEITEIHLHOCTH TEXHOJIOTUYECKOU U

COIMAJIbHON HAMpPaBJIICHHOCTH, CIOCOOHOCTh HWHUIIMUPOBATh, IUIAHUPOBATh W
CaMOCTOATENLHO BBIMOJIHATH TaKYIO J€ATEIbHOCTD;

JIP25 — uHTepec K paznuyHbIM chepaMm npodecCHoHATBHON AeSITEIbHOCTH,
YMEHHUE COBEpILATh OCO3HAHHBIM BBHIOOp Oyaylieid Mpopeccuu M peasn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

JIP26 — TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA
MPOTSIKEHUU BCEU KU3HH;



MP1 — camocTtosarensHo (GopMyJIHpOBaTh U aKTyaJU3UpPOBATH MPOOIIEMY,
paccmMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBnuBaTh CYLIECTBEHHBIM NIPU3HAK WJIM OCHOBAHUSA IS
CpaBHEHUS, KiacCU(pUKAITUN 1 0000IIEHNUS;

MP3 — omnpenensaTe Uenu IeITENbHOCTH, 3a/1aBaTh MMapaMETPbl U KPUTEPUH
WX JTOCTHKCHUS,

MP4 — BBIABIATH 3aKOHOMEPHOCTH W IMPOTHUBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX;

MP5 — BHOCHUTH KOPPEKTHBBI B JI€SITEIILHOCTh, OLECHUBATH COOTBETCTBHE
pPE3yJIbTATOB LIEISM, OLICHUBATh PUCKU MTOCIEICTBUN IESITEIbHOCTH;

MP6 — pa3BuBaTh KpPEaTHBHOE MBIIUJICHUE NPU PEIICHUM KU3HEHHBIX
npo0JieM;

MP8 — criocoOHOCTh M TOTOBHOCTh K CAMOCTOSTEILHOMY MOUCKY METOJIOB
pelLIeHUs PAKTUYECKUX 3a/1a4, IPUMEHCHUIO PAa3JIMYHbBIX METOJIOB [IO3HAHUS,

MP10 — ¢gopMupoBaHue HAy4YHOTO THUIIA MBINIJICHUS, BJIAJICHUE HAYyUYHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MMOHITUAMU U METOJAMU;

MPI12 — BBISBISTH NPUYAHHO-CIEACTBEHHBIC CBSI3M W AKTyalu3UpPOBATH
3a7a4y, BBIJBUTaTh THUIOTE3y €€ pEIICHUA, HaxXOAUTh AapryMEHThl A
JI0KAQ3aTeNbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS,

MP13 — aHanu3upoBaTh NOJYYEHHBIE B XOA€ PEUICHUS 3a1a4l PE3YJIbTaTHI,
KPUTUYECKU OLIEHUBATH UX JTOCTOBEPHOCTH, IIPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIIOBUSIX;

MPI17 — yMeTh NEpEHOCUTh 3HAHUS B MO3HABATEJIBHYI0 M MPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MP18 — ymeTh uHTErpuUpOBaTh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeH;

MPI19 — BelgBUTaTh HOBBIE WJEHU, MPEHJIAraTh OPUTHHAIBHBIE MOAXOIbI U
pelIeHus

MP21 — BnageTh HaBBIKAMH TOJyYeHHS WH(OpMAIMU W3 HCTOYHHKOB
Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH MMOUCK, AHAJIU3, CUCTEMATU3ALUIO
Y MHTEpIIpeTalnio HH()OpMAIIMK pa3IMYHBIX BUIOB U (POPM MPEICTABICHUS;

MP28 — BnaaeTh pa3auyHbIMU CIIOCOOAMU OOIIIEHUS U B3aUMOJICHCTBUS;

MP30 — pa3BepHYyTO W JIOTMYHO H3JaraTb CBOI TOYKY 3PEHUS C
MCIMOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

MP31 — mnoHMMAaTh W HCHOJB30BaTh IMPEUMYIIECTBA KOMaHAHOU U
WHUBUy AIbHON paOOTHI;

MP33 — npuHUMAaTh LIEIM COBMECTHOM AESATEIBbHOCTU, OPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA II0 €€ JIOCTHKEHHUIO: COCTABIATH IUIAH JECHCTBUM,
pacnpenensaTh PO C YYeTOM MHEHUM YYaCTHMKOB OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;



MP36 — KOOpAMHUPOBATH W BBHIMOJHATH pabOTy B YCIOBUSAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

MP37 - oOCymecTBIATh NO3WTHBHOE CTPATErMYECKOE TIOBEACHUE B
pa3IMuYHBIX CHUTYyalMsX, TMPOSIBISATH TBOPYECTBO M BOOOpakeHHE, OBITh
WHULIMATUBHBIM

MP42 — nenatb OCO3HaHHBIM BBIOOp, apryMEHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 3a PEILIECHHUE;

MP46 — BnageTh HaBBIKAMH TO3HABATENILHON pedeKCHM KaK OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHHMU

MP55 — npuHMMars MOTHBBI U apTyMEHTBI IPYTHUX JIIOAEH NPHU aHAJIU3E
pe3yJIbTaTOB AESITEIBbHOCTH;

MP56 — nmpu3HaBath cBO€ MPaBO U MPaBO APYTHUX JHOJEH Ha OIIUOKY;

MP57 — pa3BuBaTh CIOCOOHOCTH MOHMMATh MHUpP C TO3UIUU JIPYTOTO
4eJioBeKa

[TP61 — BnaneHne MeToJaM1 J10Ka3aTeNIbCTB, AITOPUTMAMU PEIICHUS 3a]1a4;
yMeHue (POpMyIHpPOBATH OMNPEIEICHUS, aKCUOMBI U TEOPEMBI, NPUMEHSTh HX,
IIPOBOANTH JOKA3aTENbHBIE PACCYKICHHS B X0/I€ PELICHUS 3a1a4;

[IP62 — ymeHHe omnepupoBaTh NOHATHUSMHU: CTENEHb 4YHUCIA, Jorapupm
YHCJIa; YMEHUE BBIMOIHATH BHIYMCICHUE 3HAUCHU U TPeoOpa3oBaHus BhIPAKEHUN
CO CTEmeHAMU U Jorapudpmamu, MnpeoOpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPAKCHU;

I1P63 —yYMEHUE OIIEpUPOBATH TIOHATHUSIMMU: palMOHAJIbHBIE,
UppaluoHaIbHBIE, NIOKa3aTeJIbHEIE, CTEIICHHBIE, norapupMuyecKue,
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[IP64 —ymeHue omnepupoBaThb TMOHATUAMH: (DYHKIUS, HENpepbhIBHAS
GyHKIMS, NPOU3BOJAHAsA, NEpBOOOpa3Has, OINpEACNICHHBbIA WHTErpai; yMEHHe
HAaXOJIUTh TPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIUMA, HWCIONB3Ys CIPABOYHbIE
MaTepHabl; UCCIE0BaTh B MPOCTEUIIUX Ciiy4yasx (DYHKIMH HA MOHOTOHHOCTD,
HaXOJUTh HauWOOJIbIIME W HAUMEHbLIME 3HayeHus (DYHKLUMM; CTpPOUTh Tpaduxu
MHOTOYJIECHOB C HCIOJIb30BAHMEM  ammapara MaTeMaTHYeCKOrO0  aHaJIN3a;
IIPUMEHSTH TPOU3BOJIHYIO MPHU PELICHUM 3a]1a4 Ha JBU)KEHUE; pelaTh MPAaKTHKO-
OpUMEHTHUPOBAHHBIC 3aJayl Ha HauOOJbIIME W HAUMEHBIIME 3HAYEHHUs, Ha
HAaXO0XJICHUE IIyTH, CKOPOCTU U YCKOPEHUS;

[IP65 —yMeHue omepupoBaTh MOHATHUSMU: pallMOHATbHAS (DYHKITHS,
nokasatelbHass (yHKIMs, CTeneHHas QYHKIusA, Jorapudmuueckas QyHKIuS,
TPUTOHOMETPHUUYECKUE (PYHKIMHU, OOpaTHble (DYHKIMH; YMEHUE CTPOUTH I'pauku
U3YYEHHBIX (YHKIMI, MCHOJBb30BaTh TpaUKd MpU HM3YyUYEHUU TMPOIECCOB U
3aBUCUMOCTEM, IPHU PEIIeHUH 33Ja4 U3 APYruX y4eOHBIX MPEeIMETOB M 3aJay U3



peabHOM JKH3HM; BBIPAKaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY BEIMUYNHAMU;

[1P6G6 —ymeHue pemaTh TEKCTOBbIE 3a/1a4l PA3HbIX TUMOB (B TOM YHCIIE Ha
IPOLIEHTHI, JOJIM M YacTH, HAa JBU)KEHHE, pabOTy, CTOUMOCTh TOBapOB M YCHYT,
HAJIOTH, 33Jla4d U3 OOJIACTH YIIPaBJICHUSA JUYHBIMH U CEMEHHBIMH (PUHAHCAMHU);
COCTABJISATh BBIPAXKCHUS, YPaBHCHHUs, HEPABEHCTBA U MX CHUCTEMBI IO YCIIOBHUIO
3aJjauM, HCCIIEI0BaTh IOJYYEHHOE PpEIIECHUE M OLEHMBATh MPaBIONOAOOHOCTH
pe3yJIbTaTOB;

[IP67 —ymeHue onepupoBaTh MOHATUSAMU: CpelHEE apUPMETHUECKOE,
MeauaHa, HauOoJblllee W HAaUMEHbIIEE 3HAYEHUs, pa3Max, JIUCIEepCHs,
CTaHJIApTHOE  OTKJIOHEHHE  YHCIOBOIO  Habopa;  yMEHHE  HM3BIEKaTh,
UHTEPIPETUPOBATh WH(GOPMALIMIO, PEACTABICHHYIO B Ta0IHIIaX, HA qUarpaMmmax,
rpaukax, OTpPaXKalllyl0 CBOWCTBA pEAJbHbIX MPOLECCOB U  SBIICHUMN;
OPEICTaBISITh MHPOPMALUIO C IOMOIIBI0 TaOJIMIl U JUarpaMM; HCCIEI0BaTh
CTaTUCTUYECKHUE JIAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM IpaHUUECKUX METOJOB U
JJIEKTPOHHBIX CPEICTB;

[IPO8 —ymeHue onepupoBaTh MOHATUAMH: CIyHYalHBIA OMBIT M CIydaliHOE
COOBITHE, BEPOATHOCTh CIYYaWHOTO COOBITHS; YMEHHUE BBIYUCIISTH BEPOSITHOCTD C
UCIIOJIb30BaHUEM TpapUueCKMX METOAOB; MNPUMEHATh (POPMYJbI CIOXKEHUS U
YMHOKEHHUSI BEPOSITHOCTEHM, KOMOMHATOpHBIE (aKThl U (OPMYJIbl MpPU PELICHUU
3a]]a4; OLICHUBATh BEPOSATHOCTU PEaIbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMUYMHAMU; YMEHHUE NIPUBOJUTH IIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YUCEIN B
IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

I[TP69 —yMmeHue omnepupoBaTh MOHATUSMH: TOUYKA, MpsMas, MIOCKOCTh,
IIPOCTPAHCTBO, ABYTPAHHBIN YroJ, CKPEIMBAIOIIMNECS IPSAMBIE, NAaPAILIETBHOCTD U
MEPIEHINKYJIIPHOCTD NMPSMBIX U INIOCKOCTEW, YTOJI MEKIY MPSMBIMH, YTOJI MEXKITY
NPSAMOM M TUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSHHUE MEXAY IPSAMBIMH, PACCTOSHUE MEXKIY IIOCKOCTIMU;
YMEHHE HCIIOJIb30BaTh MpPHU PEIICHWU 3aJa4 H3y4YeHHbIE (aKThl U TEOPEMbI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

[IP610 —yMeHue onepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, CEUYEHUE
MHOTOTpaHHHMKA, KyO, mapawienenunen, nOpu3sMa, nupamuaa, ¢urypa u
MOBEPXHOCTh BpaIlEHUs, LWJIWHApP, KOHYC, map, cdepa, cedeHus QUrypbl
BpallleHus, IUIOCKOCTh, Kacaromascsa cdepbl, LUUIUHApPA, KOHYycCa, IJIOMIAIh
MOBEPXHOCTU MHUPaMUJbI, PU3MBI, KOHYCa, IWIMHIpPA, TUiouaab chepsl, o0bemM
Ky0a, NpSAMOYTOJIbHOTO MapajljleNienuneaa, NUpaMuAbl, MPU3MBbI, LWIMHIpA,
KOHYyca, I1apa; yMEHHe H300pakaTh MHOTOTPAaHHUKUA U MOBEPXHOCTHU BpallleHUS,
UX CEYEHHUS OT PYKH, C MOMOIIBI YEPTEKHBIX MHCTPYMEHTOB U DIJIEKTPOHHBIX
CPEACTB; YMEHHE paclo3HaBaTb CUMMETPHUIO B MPOCTPAHCTBE, YMEHHUE
pacro3HaBaTh NPABUIBHBIE MHOTOTPAaHHUKH;



IIP611 — ymeHue omnepupoBaTh MOHATUSIMU: JIBHKEHUE B IPOCTPAHCTBE,
noo0Hble (UTYpbl B MPOCTPAHCTBE; HCIOIB30BaTh OTHOILIECHUE IUIOIIAEH
MOBEPXHOCTEH 1 00beMOB NOJOOHBIX (DUTYP MPH PEIICHUN 33]1aY;

[1PG12 — ymeHHE BBIYHCIATH T€OMETPUYECKHE BEIMYMHBI (IJIMHA, YTOI,
oAb, 00bEM, IUIOIIAJb MOBEPXHOCTH), MCHOIb3Ys HU3Y4YEHHbIE (OpPMYJIBI U
METO/BL;

[IP613 — yMeHue omnepupoBaTh MNOHATUSAMM: MPSMOYTOJbHAs CUCTEMA
KOOpJMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAJISIPHOE
IIPOU3BEACHUE, YIOJI MEXKIY BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA
Ha YHUCJIO; HAaXOAWUTHb C MOMOIIBI0O M3YYEHHBIX (HOPMYJ KOOPAMHATHI CEPEAMHBI
OTPE3Ka, PACCTOSHUE MEXAY JBYMsI TOUKAMU;

[TP614 — ymeHue BbIOMpATh MOAXOASAIINN U3YUYEHHBIH METOJ I PelIeHUs
3aJa4uM, pPaclio3HaBaTh MaTeMaTU4YecKue (PakThl W MaTEeMAaTUYECKUE MOJENIN B
OPUPOJHBIX U OOILECTBEHHBIX SIBJICHUSX, B HCKYCCTBE, YMEHHUE IPHUBOJUTH
IIPUMEPBl MATEMATUUYECKUX OTKPBITUM POCCUMCKOM M MUPOBOM MaTeMaTHU4ECKOU
HayKH;

[IPyl — yMeHme omnepupoBarb NOHATUAMH: OIPEACICHUE, AKCHOMA,
TEOpPEMA, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKAa3aTEIbCTBO, PABHOCHJIBHBIC
(GopMyJIUpPOBKH; yMEHHE (QOpMYJIUpPOBaTh OOpaTHOE U IMPOTHUBOIOJIOKHOE
YTBEPXKIAEHUE, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, HCIOJB30BATh METOJ
MAaTeMaTUYECKOW HHIYKIUU; IPOBOAUTH JIOKA3aTEJIbHBIE PACCYXICHUA IpU
pELIECHNUH 3314, OLICHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYKICHUM;

[IPy2 — ymeHue onepupoBaTh NOHATHUAMH: MHOYKECTBO, IOJAMHOXKECTBO,
ONepaluu HaJ MHOKECTBAMH; YMEHHME HCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anrapar I ONMCAHUs PEANbHBIX IIPOLIECCOB U SBJICHUM U IIPU PELICHUHN 33]1a4, B
TOM YHCJIE U3 JPYTUX YYEOHBIX MPEIMETOB,;

[IPy3 — ymeHue omepupoBaTh MOHSATUAMU: Tpad, CBIA3HBIN rpad, JAepeBo,
UKJ, rpad Ha IUIOCKOCTH; YMEHHME 3a/laBaTh M OMUCHIBATH I'padbl pazIUuHbIMU
crioco0amMu; UCIOJIb30BaTh Tpadbl IPH pEIICHUH 3a/1aY;

[IPy4 — yMeHue CBOOOJHO ONEPUPOBATH MOHATUSMHU: COYETAHUE,
NEPECTAaHOBKA, YMCJIO COYETAHUM, YHCIIO IEPECTAHOBOK; OMHOM HbloTOHA; ymMeHue
NPUMEHATHh KOMOMHATOPHBIE (DAKTHI U PACCYXKACHUS IJIs PEIICHUS 3aa4;

[IPyS — ymeHue onepupoBaTh NOHATUSAMU: HATYpPaJIbHOE YMCIO, LIEIO0E
YHUCII0, OCTAaTOK II0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOXXECTBA HATypaJbHbIX, LEJIbIX, PALMOHAIBHBIX, IECUCTBUTEIBHBIX YHUCEI;
YMEHHE HCIOIb30BaTh MPU3HAKU JCIMMOCTH, HaWMMEHBIINM OOIMIMNA NEeIUTeNnh U
HauMeHblllee o0mlee KpaTHoe, anropuT™M EBkiauaa npu  pelieHud  3ajaad;
3HAKOMCTBO C Pa3JIM4YHBIMH MO3ULIUOHHBIMA CUCTEMAMH CUHUCIICHHS;

[IPy6 — ymeHue cBOOOJHO ONEpUPOBATh MOHSTUSIMHU: CTENEHb C IIEJIBIM



MoKa3aTelieM, KOpEHb HATypaJbHOW CTENEHH, CTENEeHb C PalMOHAIbHBIM
MOKa3aTelieM, CTENEeHb C JIEWCTBUTENIBbHBIM (BEIIECTBEHHBIM) IIOKA3aTEIIEM,
Jorapudm yucia, CHHyC, KOCUHYC M TAaHT€HC MTPOU3BOJIBHOTO YUCIIA;

[IPy7 — ymeHue omnepupoBaTh INOHATHSIMH: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YpPaBHEHMM, HEpPAaBEHCTB M  CHUCTEM,  pallOHAJbHBIE,
UppalroHaIbHBIE, MOKa3aTelIbHbIE, CTEIEHHBIE, norapupMuyecKue,
TPUTOHOMETPUUECKHE YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMbl; yMEHHUE pelllaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C IMOMOIIBIO PA3IMYHBIX MPUEMOB; PEILIAThH
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MapaMeTPOM; MPUMEHATH YpaBHEHUS,
HEpPaBEHCTBA, MX CHUCTEMBI ISl pPEUIEHUS MAaTeMaTHYECKUX 3aJad M 3aJad W3
pa3IMyHBIX 00JIaCTEN HAYKHU U PealbHOM KU3HU;

[IPy8 — ymeHue cBOOOJHO OINEPUPOBATH MOHATUAMH: TpaduK (QYHKIUH,
oOpaTtHass (QyHKUMsI, KOMIO3ULUS (PYHKUUH, TUHEWHAs (QYHKUMS, KBaJpaTUUHAS
(GyHKIUS, CTENEeHHas (QYHKIMSA C LEJIbIM I0Ka3aTejaeM, TPUTOHOMETPUUYECKHUE
GyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHME (DYHKIMM, TOKa3aTelbHAas |
jgorapupmMuyeckass (yHKIHMH; YMEHUE CTPOUTHh TpaduKu (PYHKIMI, BBIIOJHATH
npeoOpa3zoBaHus rpa@uKoB (PyHKIIHIA;

YMEHHME HCIOJIb30BaTh IpauKu (QYHKIMHA [JIs1 U3y4EHHUS NPOLECCOB U
3aBHCUMOCTEH MpU pelIeHUH 3a/1a4 U3 APYTruX Y4eOHbIX IPEIMETOB U U3 peaabHON
KU3HU; BbIpaxaTb (OpMyJIaMHi 3aBUCUMOCTH MEX/y BEJINYMHAMY;

yMEHHE CBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: UYETHOCTh (YHKIUH,
NEPUOANYHOCTD (DYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (DYHKIIWH,
SKCTpeMYM (YHKIIMHM, HAWOOJbIIee W HaUMEHbIIee 3HA4YeHUs (YHKIMU Ha
MIPOMEKYTKE; YMEHUE MTPOBOJUTH UCCIENOBAHNE (PYHKIUY;

YMEHUE HCHOJb30BATh CBOMCTBA M TIpa@uku (GYyHKUMNA I8 pelieHus
ypaBHEHUI, HEPABEHCTB M 33jau C MapaMmeTpamMu; u300paxkaTb Ha KOOPIAWHATHOU
IJIOCKOCTH MHOXKECTBA PELICHUN YPABHEHUM, HEPABEHCTB U UX CUCTEM;

[1Py9 — ymeTh cBOOOJHO ONEpUpPOBATH MOHATUSAMU: MOCIEI0BATEIBHOCTD,
apumeTuyeckas MOporpeccHsi, TeOMETpUYEcKas Mporpeccusi, OECKOHEYHO
yObIBaromas reoMeTpudecKas MIPOTpeCCHs; yMEHUE 3a/1aBaTh
MOCJIEIOBATENBHOCTH, B TOM YHCIIE C TOMOUIBIO PEKYPPEHTHBIX (POPMYII;

[IPyl0 — ymeHue omepupoBaTh MOHSITHAMH: HEMPEPHIBHOCTH (YHKIUH,
aCUMNTOTHl Tpaduka (QYHKIUK, TEepBas U BTOpas MNPOU3BOAHAS (DyHKIIHH,
reOMETPUYECKUA W  (PU3UYECKHA CMBICT  TPOU3BOAHON, TEPBOOOpa3Has,
ONpENENCHHBIA HMHTErpaj; yMEHHE HaXOAWTh AaCUMMTOTHI Tpaduka (QYyHKIHUH,
YMEHUE BBIUUCIATH MPOU3BOJHBIE CYMMBbI, [POU3BENCHUS, YacCTHOTO U
KOMITO3ULIMK (PYHKIMHI, HAXOAUTHh YpaBHEHHE KacaTelIbHOM K rpa@uky GyHKUIUU;

YMEHUE MCMOJIb30BATh MPOU3BOAHYIO JUIsl MCCIAEAOBaHUS (PYHKUUH, IS



HAXOXKJCHUS HAWIy4dllero PEIICHWs B IPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMUYECKMX U (U3MYeCKUX 3a7adax, g OIpeAeNeHUs] CKOPOCTH U
YCKOpPEHUS; HaXOAWUTh IUIOMATd W 00BeMbl (UTYp C TOMOUIBIO HHTErpana;
NPUBOJIUTH  NIPUMEPBl  MAaTEMATHYECKOIO  MOJCIMPOBAHUSA C  IOMOIUBIO
nuddepeHnanbHBIX YpaBHEHUH;

[IPyll — yMeHume onepupoBaTh MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCJIa, MOAYJb W apryMEHT KOMIUIEKCHOI'O YHCIIA,
(dopMa 3anmucu KOMIUIEKCHBIX 4MCeN (F€OMETpUuYecKas, TPUTOHOMETpUYECKas U
anreOpandeckas); yMeTb  IMPOU3BOJIUTH  apu(METHUYECKHE  JIEHCTBUS  C
KOMIUIEKCHBIMA YMCJIAMU; HPUBOAUTH INPHUMEPHI MCIOJIB30BAHUS KOMILIEKCHBIX
4HCel,

[IPyl2 — ymeHue CBOOOAHO ONEPUPOBATH MOHATUSIMU: CpEIHEE
apudmerrnyeckoe, MeauaHa, HauOoOJbllIee M HAaUMEHbLIEE 3HAYEHUs, pa3Max,
JUCIIEPCHS], CTAaHIAPTHOE OTKJIIOHEHUWE JUISl ONMCAHUS YHCIOBBIX JAHHBIX; YMEHUE
UCCIIEIOBATh CTATUCTUUECKHE JJAHHBIE, B TOM YHCJIE C IPUMEHEHUEM rpapuuecKux
METO/JOB U DJJIEKTPOHHBIX CPEACTB; TIpadUyecKd HCCIEA0BATh COBMECTHBIE
HaAOJIIOICHUS C MOMOIIBIO JUAarpaMM PAaCCEUBAHUS U TUHEHHOM perpeccuy;

[IPyl3 — yMmeHHe HaxOJUTh BEPOSTHOCTH COOBITHHA C HMCHOJIb30BAaHUEM
rpauyecKux METOJAOB; NMPUMEHATh AJIs PElIeHUs 3a1ad (GOpMYJIbl CIOXKEHUS U
YMHOKEHHS BEPOSATHOCTEH, (pOpMyYJTy MOIHON BEpOsATHOCTH, hopMyity bepHyu,
KOMOMHATOpHbIE (aKThl U (OPMYJIbI; OLIEHUBAaTh BEPOSITHOCTU pEaIbHBIX
COOBITUH;  yMEHHME  ONEpUpPOBATh  MOHATHAMM:  CllydyailHas  BEJIMYMHA,
pacrpeneneHue BEpPOSITHOCTEN, MATEMATHYECKOE OXUIAHUE, JHUCIEPCUS W
CTaHJAPTHOE OTKJIOHEHHE CIy4yalHOW BEIWYMHBI, (DYHKIHMH paclpeiesieHUus H
IJIOTHOCTH PABHOMEPHOTO, ITOKA3aTEIIbHOTO W HOPMAJIBHOIO PaCHpencIICHUN;
YMEHHE HCIIOJIb30BaTh CBOMCTBA U3YYEHHBIX PACIPEACICHUN IS PEIICHUS 3a/1a4;
3HaKOMCTBO C TMOHSATHSAMHU: 3aKOH OOJBIIMX YHCET, METOJbl BBIOOPOUYHBIX
UCCJIEIOBaHMI; YMEHUE IPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YHCEI
B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[IPyl4 — ymenue cBOOOAHO ONEPUPOBATH MOHATUSAMU: TOYKA, MpsiMas,
IJIOCKOCTh, TPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUWA YyTOJ, IBYTPAaHHBIA YIOJI,
TPEXTPAaHHBIA YIOJI, IIEPECEKAIOIIMECS, NapauIeIbHble W CKPEUIMBAOLIUECS
psIMbIE, MAPaJUIEIbBHOCTh U NEPNEHAUKYJIIPHOCTD NMPAMBIX U IHIOCKOCTEH, yIroJl
MEXIY MPSAMBIMH, YTOJI MEKIY NMPSIMOM U IUIOCKOCTBIO, YTOJI MEXAY MJIOCKOCTSIMU;
YMEHHE HCIOJIb30BaTh MpPH PEIICHUH 3aJad H3y4YeHHbIe (aKThl U TEOPEMBI
IUIAHUMETPHUM;, YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHPE;
YMEHHE OIEPUPOBATh NOHATHUAMHU: MHOTOTPaHHUK, CEYEHHE MHOTOTPAaHHMKA,
NpaBWIbHBI MHOTOTPAaHHUK, TMpU3Ma, NOUpaMuaa, (urypa U MOBEPXHOCTb
BpalleHusi, UWIUHAP, KOHyC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHUS



KOHyCa W LWIMHIPA, MapajulelIbHbIE OCH WM OCHOBAaHUIO, CEYCHHE I11apa,
IUIOCKOCTh, Kacaromascs cepbl, HWIMHAPA, KOHYCa; YMEHHUE CTPOUTh CEueHHE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHUKH, (UTYpBl U  TMOBEPXHOCTH
BpalIEHUs], UX CEUYEHHUs, B TOM YHCIIE C IIOMOMIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE
IPUMEHATH CBOICTBA F€OMETPUUECKHUX (UTYpP, CAMOCTOSTENBHO (OPMYIUPOBATH
OIIpENIENICHUS U3y4aeMbIX (PUTYp, BBIABUIATH TUIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reoMeTpuyYecKux (Guryp, 000CHOBBIBATh WJINM ONPOBEPraTh UX; YMEHHE IIPOBOAUTH
KJIacCU(pUKaLU0 (Uryp 1O pa3iauyHbIM IPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE
JOTIOJTHUTENbHBIE TOCTPOEHUS;

[1Py1l5 — ymenue cBOOOIHO OMEpUPOBATh MOHATHIMH: IUIOWAAbL (PUTYPHI,
00BbeM (PUTYpPBI, BEIMYHHA YTJIa, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSTHUE
MEXy MPSIMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTSIMHM, IUIOMIAAL c(epshl, MIIOMaIb
NOBEPXHOCTU  IUPAMU[IbL, MPU3MBI, KOHyca, LWIUHApa, O00beM KyoOa,
IPSIMOYTOJIBHOTO TapajulesICNIAIea, MHPaMUIbl, TPU3MBI, LWIMHIpA, KOHYCA,
11apa; yMEHHE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

[IPyl6 — ymenue cBOOOAHO OMNEPUPOBATh TMOHATHSAMH: JBHKEHHE,
napajuiebHbld IEPEHOC, CHMMETPHUS Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue MOJ00Ms, MOAO0HBIE (DUTYpPBI; YMEHHE Paclo3HaBaTh PaBHbIE U
10J1I00HbIE (UTYpbI, B TOM YHUCJE B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMEHHE
UCIIOJIB30BaTh ~ I'€OMETPUYECKHE  OTHOLICHMS, HAXOAUTh T'€OMETPUYECKUE
BEJIMYMHBI (IUIMHA, YroJl, IJIOWAdb, OObEM) NpU pPELICHUH 3a7ad U3 APYTUx
y4€OHBIX MPEAMETOB U U3 PEATIbHON KU3HU;

[IPyl7 — ymeHue cBOOOJHO ONEpUPOBATh MOHATHUSAMHU: MPAMOYTOIbHAS
CUCTEMa KOOpJIMHAT, BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa
BEKTOPOB, MPOU3BEJCHHE BEKTOpPA Ha YHMCIO, Pa3JOXKEHUE BEKTOpa mo Oasucy,
CKaJISIpHOE TPOM3BEICHHUE, BEKTOPHOE MPOU3BEIAECHHUE, YToJl MEXIY BEKTOPAMH;
YMEHHUE WCIIOJIb30BaTh BEKTOPHBIA W KOOPAMHATHBIA METOJ U1 PELICHHUS
reOMETPUYECKUX 3alady U 3ajad JAPYyTUX Y4eOHBIX MPEAMETOB; OIEPUPOBATH
MOHATUSIMU: MaTpula 2 X 2 u 3 X 3, onpeaenuTenb MaTpUllbl, T€OMETPUUECKUI
CMBICIT OIPEIETUTES;

[IPyl8 — ymeHue wMoAenMpOBaTH peajJbHbIE CUTyallud Ha S3BIKE
MaTE€MaTUKH; COCTABJISATh BBIPAXKEHUS, YPABHECHHUSI, HEPABEHCTBA U UX CHUCTEMBI 110
YCJIOBHIO 3a/layd, HCCJIEA0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM
anmapata anreOpbl, HHTEPNPETUPOBATH MOJIYYCHHBIH pe3ysibTar; CTPOUTH
MaTE€MaTUYECKHEe MOJEIH C IMOMOIIBID I€OMETPUYECKHX NOHSATUH WM BEJIWYUH,
pelarb CBA3aHHBIE C HUMH MPAKTUYECKUE 337a4M; COCTABIISTH BEPOSITHOCTHYIO
MOJIeNIb U MHTEPIPETUPOBATH MOJYUYEHHBIM pe3yJbTar; pemarb NpUKIaJIHbIe
3a/layd  CpelCTBaMU MATEMaTUYECKOro aHajlv3a, B TOM YHCIE COLHUAIbHO-
HKOHOMHUYECKOTO U (PU3UUECKOr0 XapaKTepa;



[IPy19 — ymenue BbIOMpaTh MOAXOASIIMM METOJ AJsl PELICHUs 3a/1ayu;
MOHMMAaHUE 3HAYMMOCTA MATEeMAaTUKHU B M3YyUYCHUU TPUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB U SIBJICHUI; YMEHHE PaclO3HABATh MPOSBICHUE 3aKOHOB MATEMATUKU B
HCKYCCTBE, YMEHHE IPUBOAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUI pOCCUICKON
Y MUPOBOM MAaTEMATUYECKON HAYKH.

O06bem 00pazoBaTENbHOM MPOrpaMMbl YI4EOHOTO MpeAMETa cocTaBisieT 235
4acoB.
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