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

PabGouass mporpamma paspaboraHa B coOTBeTCTBUU ¢ DenepanbHbIM
roCy/AapCTBEHHBIM 00Pa30BaTENbHBIM CTAHIAPTOM CPETHETO 0011ero 00pa3oBaHus,
YTBEPKJICHHBIM TpHKa3oM MuHucTtepcTBa oOpa3zoBaHus U Hayku Poccuiickoi
Oenepanun oT  17.05.2012 1. Ne413, u DeaepanbHbIM TOCYJAPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
cnenuanbHocT  13.02.11 TexHuueckass dKCIUTyaTalus ¢ 0OCIy>KHBaHUE
AIEKTPUYECKOTO M DIIEKTPOMEXAHUYECKOTO O000py/oBaHUs (IO OTpacisiM),
yTBEpKACHHBIM NprkazoM Munmnpocsemierus Poccuu ot 01.09.2022 N 796.

VYueOnslii npenmer «MaTtemaTuka» SBISETCS 00A3aTENBHOW YaCThIO
o011e00pazoBaTenbHON MOJITOTOBKHU OCHOBHOM npodeccruoHanbHON
o0pa3oBaTeabHON MPOrpaMMbl — IPOTPAMMBI MMOATOTOBKU CIICIIMAIIUCTOB CPETHETO
3BeHa 1o crnenuanbHocTU 13.02.11 Texnuyeckas sKcrutyaTanus U 00CIIyKUBaHUE
3JIEKTPUYECKOTO U JIEKTPOMEXAHUUECKOTO 000pyAOBaHUs (IO OTPACIISIM).

Coneprxanue mporpammsl yueOHoro npeamera «MaremaTnkay HarpaBiIEHO
Ha JOCTH)KEHHE pE3yJIbTaTOB €ro W3Y4YeHUs B COOTBETCTBUU C TpPeOOBaHUSMU
dI'OC COO ¢ yuerom npodeccruonansuoi HarnpapienHoct I'OC CI1O

Oco6oe 3HaueHue y4eOHbIN MpeIMeT UMEET MPU POPMUPOBAHUU U PA3BUTHH
O0IIMX ¥ NPOPECCUOHANBHBIX KOMITETEHIIHI.

OK O0l1. BsiOupars cmocobbl pelmieHds 3aaad  MpoQecCHOHAIBHON
JEATEIIbHOCTH IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 03. [TnanupoBath ¥ peain30BbIBaTh COOCTBEHHOE MPO(EeCCUOHATBHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATETBCKY IO NEeSATEIbHOCTD B
npodeccuoHabHOU cdepe, UCTONb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYyaIUIX

OK 04. DddexTuBHO B3aUMOJCHCTBOBATh M pabOTaTh B KOJUICKTUBE WU
KOMaH/1e

OK 05. OcymecTBisiTb YCTHYHO M NHUCBMEHHYI0 KOMMYHHMKAIIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepanum ¢ yyeToM 0cCOOE€HHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA

I[IK 3.1. VYyacTtBoBaThb B IUIAHUPOBAHUM  PabOThl  MEpcoHaNa
MPOU3BOICTBEHHOTO MOpa3AeICHU

[IK 3.3, AHamM3upoBaTh pe3yJbTaTbl JEATEIIBHOCTH  KOJUIEKTHBA
VCTIOJIHUTENEN

B pamkax mporpamMmbl y4eOHOTO TpeaMeTa 00Yy4arolmMMUCS OCBAWBAIOTCS
muuHoctHeie (JIP), meranpenmerneie (MP) u mpeamerHsle st 0a30BOro u
yriyosenHoro ypoBueit uzydenust (IIP6 u IIPy) pe3ynbraTel B COOTBETCTBUU C
tpedoBanusimu PI'OC COO.



JIPS§ — copMHpPOBAHHOCTHL POCCUMCKON TPaKIAHCKOW HIACHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IEpPE
PonunoM, ropaocTu 3a CBOM Kpaii, CBOXO PoauHy, CBOM SI3bIK U KYJIBTYPY, ITPOLIIOE
Y HACTOsIEe MHOTOHALIMOHAJIBHOIO Hapoaa Poccun;

JIP14 — oco3HaHKe TUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

JIP23 — TOTOBHOCTH K TpyAy, OCO3HAaHHE LIEHHOCTU MAaCTEPCTBa,
TpyA0Jt00HeE;
JIP24 — TOTOBHOCTP K AKTUBHOW JEATEJILHOCTH TEXHOJOTUYECKOU WU

COLIMAJIBHOM HANpaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATh H
CaMOCTOATEIBHO BBIMOJIHATH TAKYIO J€ATEIbHOCTD;

JIP25 — unTepec K pa3nuyHbIM chepam npodeccuoHaNbHON 1eATeIbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp OyAylIeil mpodeccun M peanu3oBBIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

JIP26 — roTOBHOCTb U CLIOCOOHOCTH K 00Opa30BaHMIO M caMO00pa30BaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

JIP33 — COBEpIIECHCTBOBAHUE S3BIKOBOM W YHUTATENBCKOW KYJIBTYpPBI Kak
CpeJlICTBa B3aUMOACHCTBUS MEXIY JIOJIbMU U ITO3HAHUSI MHUPA;

MP1 — camocroarensHOo (GOpMyJIHpOBaTh M AKTyaJU3UpPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBiauBaTh CYIIECTBEHHBIM NPHU3HAK WM OCHOBAaHUA JUIS
CpaBHEHHS, KJlacCU(PHUKAITUU U 0000IIECHNS;

MP3 — onpenensTh Lenu 1eaTeIbHOCTH, 331aBaTh NapAMETPbI U KPUTEPUU UX
JOCTHXKEHHS,;

MP4 — BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSIX;

MPS5 — BHOCHUTB KOPPEKTHBBI B JESATEIBHOCTH, OLEHWBATh COOTBETCTBHE
pE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKHU MTOCIIEICTBUN NEATEIbHOCTH;

MP6 — pa3BuBaTh KpEaTWBHOE MBIIIJIEHUE IPU PELIEHUU KU3HEHHBIX
npo0em;

MP8 — cniocoOHOCTh M TOTOBHOCTh K CAMOCTOSTEILHOMY MOUCKY METOJ0B
pELIeHUs TPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHbIX METO/I0B MTO3HAHUS;

MP10 — ¢gopmMupoBaHue HAy4yHOrO THIIA MBILIJIECHUS, BJIAJICHUE HAYyYHOU
TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATUAMH U METOJAMU;

MP12 — BBISBIATP NPUYMHHO-CIEICTBEHHBIE CBA3M M AKTYaJIM3UPOBATH
3aJayy, BBIABHraTh THUIOTE3y €€ pEUICHUs, HaXOAUTh AapryMEHThl s
JI0KAa3aTeJIbCTBa CBOUX YTBEPKICHUM, 3a1aBaTh [TapaMeTPbl U KPUTEPUH PEILCHUS;

MP13 — aHanu3upoBaTh NOJYyUYEHHBIE B XOJI€ PELICHUS 3aJ]a4l PE3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSX;



MP17 — yMeTp nepeHOCUTh 3HAHMs B IIO3HABATEIIBHYIO M IPAKTUYECKYIO
00J1aCTH KU3HEIEATENHLHOCTH;

MP18 — ymeTh HHTETpUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00IacTeH;

MP19 — BeIABUTaTH HOBBIE WJCH, NPENJIATaTh OPUTHHAIBHBIE MOAXOIbI U
penieHus

MP21 — Bnagerh HaBBIKAMHM MOJIY4YEHHs HHGOpPMAlUU U3 HMCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOATENIBHO OCYIIECTBIIATH IIOMCK, aHAJIN3, CACTEMATU3ALHIO U
MHTEPIIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

MP28 — BnageTh pa3IMuHbIMU CTIOCOOaAMU OOIIEHUS U B3aNMOICHCTBHS;

MP30 — pa3BepHYyTO W JOTHYHO H3JaraTb CBOK TOYKY 3PEHHUS C
WCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MP31 — mnoHuMare W UCHOJB30BaTh IPEUMYIIECTBA KOMAaHIHOM U
VH/IMBUYyalIbHON paboThI;

MP33 — npuHMMAaTh LEIH COBMECTHOM AESATEIBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenensiTh PO C YYETOM MHEHUH YYaCTHHKOB OOCYXIAaTh pe3yJbTaThl
COBMECTHOM padoThI;

MP36 — KOOpAMHUPOBATH W BBHINOJHATH PabOTy B YCJHOBHSX PEAIBHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

MP37 - oOCyleCTBIATh NO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B
pa3IMYHBIX CHUTyalUsX, MPOSBISATH TBOPYECTBO M  BOOOpakeHUE, OBITh
VHULMATUBHBIM

MP42 — nenarb OCO3HaHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 3a PEILICHHUE;

MP46 — BnageTh HaBbIKAMM IO3HABATENILHOM pe(iIeKCHH KaK OCO3HAHUS
COBEpPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBAHUMU

MPS55 — npuHHMaTh MOTHUBBI U apryMEHTBI APYTHUX JIOJEU NPU aHAIU3E
pPE3yNBTATOB JIEATEIBHOCTH;

MP56 — npu3HaBath CBO€ NMPaBo M MPaBO APYIHUX JHOJEH HA OLUMOKU;

MP57 — pa3BuBaTh CIOCOOHOCTh MOHMMATh MHUpP C MO3ULUHU JIPYroro
YeJ0BeKa

[1PO1 — BnajgeHure MeTOJaMU 1OKA3aTeNIbCTB, AITOPUTMAMHU PELICHUS 3a/1ay;
yMeHHe (OpMyIHpPOBATh ONPEICNICHUS], aKCHOMbl U TEOPEMBbI, NMPUMEHSTh HUX,
IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 33]1a4;

[1P62 — ymMeHue onepupoBaTh MOHATUSIMU: CTENIEHb YHCIIA, JIOrapu(M YUCIa;
YMEHHUE BBINOJIHATH BBIYMCICHUE 3HAYEHUN U TPeoOpa3oBaHUsl BBIPAKEHHUHN €O
CTENEHSIMU U JIorapudmamu, Ipeodpa3zoBaHusl IpOOHO-PALIMOHATBHBIX BBIPAKEHUH;



I[IP63 -~  ymeHue  omepupoBaTb  MOHATUSAMH:  palMOHAIbHBIE,
UppanoHaIbHbIE, MOKa3aTesbHbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUUYECKUE YPABHEHUSI U HEPABEHCTBA, NX CUCTEMBI;

[1IP64 — ymeHue omepupoBaTh TMOHATHUSAMHU: (YHKIMS, HETpepbIBHAS
byHKIMS, TPOU3BOJHASA, MEpBOOOpa3Has, ONpPENENICHHBIM WHTErpai; yMeHHe
HaXOJIUTh MPOU3BOAHBIC SJIEMEHTAPHBIX (YHKIUMA, HCIONb3YSl CIPaBOYHbIE
MaTepHualbl; MCCIEA0BaTh B MPOCTEUIIUX Ciy4asX (DYHKIMH HA MOHOTOHHOCTD,
HaXOJIUTh HAWOOJIbIIME M HAMMEHBIINE 3HAaYeHUs (YHKIMMA, CTPOUTH Tpaduku
MHOTOYJICHOB C UCIIOJIb30BAHUEM arrapaTa MaTeMaTHYeCKOro aHalIn3a; IPUMEHATh
NPOM3BOJAHYIO TMPH pPEIICHWH 3a7ad Ha JBWKEHHWE, pellaTh MPaKTHKO-
OPUCHTHPOBAHHBIC 3a/Jaydl Ha HaWOOJbIINE M HAMMEHbIIUE 3HAYCHUS, Ha
HAXOXKJEHUE MyTH, CKOPOCTH U YCKOPECHMUS;

[IP6G5 — yMmeHue omnepupoBaTh MOHATUSIMM: palUOHATIbHAs (PYHKIMS,
nokasarenbHas (QYHKIMsS, CTENEeHHas (QYHKUMs, Jorapupmuueckas (yHKIus,
TPUrOHOMETpHUUYecKue (yHKIUHU, 0OpaTHbIE (YHKIMH; YMEHUE CTPOUTH Tpaduku
W3YYCHHBIX (PYHKIMN, WCHONIB30BaTh TpaduKH MpPU HW3YYCHHH IMPOILIECCOB U
3aBHCHUMOCTEH, TPU pEIIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB W 3a7ad W3
peasibHOM KU3HU; BRIpAXKaTh (POpMYJIaMU 3aBUCHUMOCTH MEXIY BETHUNHAMU;

[1P66 — ymeHue pemath TEKCTOBBIE 3a/1a4d Pa3HbIX TUIIOB (B TOM UYHUCIE Ha
IOPOLEHTHI, A0JIM U YacTH, Ha ABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB U YCIYT,
HAJIOTH, 3aJlaud U3 O0JIACTH YIpaBJICHUS JUYHBIMH U CEMEHWHBIMHU (PUHAHCAMMU);
COCTaBJISITh BBIPAKEHUS, YPaBHEHHs, HEPABEHCTBA U HMX CHCTEMBI 10 YCJIOBHIO
3aJa4M, WCCIIENOBaTh IMOJTYYCHHOE pEIICHHE M OIICHWBATh MPaBIONOJI00HOCTH
pe3ybTaTOB;

[IP67 — ymeHue omepupoBaTh MOHATUSAMH: CpeAHee apudMeTHUecKoe,
MeAraHa, HanOoJIbIliee 1 HAUMEHbIIIee 3HAUEHUS, pa3Max, TUCIIePCHsl, CTAaHAapTHOE
OTKJIOHEHME 4YHCIOBOrO Habopa; yMEHHE W3BJIEKaTb, WHTEPIPETUPOBAThH
uHdopMaIuio, TMpeACTaBICHHYI0 B Ta0nuIax, Ha JauMarpaMmax, rpadukax,
OTPaXXAIOIlyl0 CBOMCTBAa pEalbHBIX TMPOLECCOB U SBJICHUN; TPEACTABIATh
UHPOPMAIIMIO C TOMOINBIO TAaONWIl M IUarpaMM; HCCIIEAOBAaTh CTAaTHCTUYECKUE
JaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEM TpapUuecKUX METOJO0B M JJIEKTPOHHBIX
CPEJICTB;

[TPG8 — ymeHue onepupoBaTh NOHITHUSAMU: CIy4YalHBIN OMBIT U CIydaliHOE
COOBITHE, BEPOATHOCTD CIYyYaHOTO COOBITHS; YMEHHE BBIYMCIISATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpapUUeCKX METOO0B; MPUMEHITh (POPMYJbl CIOXKEHUS U
YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOpPHBIE (DakThl W (POPMYJBl MPU PEIICHUN
3a]a4; OIICHUBATh BEPOSTHOCTU PeabHBIX COOBITHIA, 3HAKOMCTBO CO CIy4altHBIMU
BEJIMUMHAMU; YMEHHUE MMPUBOIUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIUX YHCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;



IIP6G9 — ymeHue omepupoBaTh MOHSITUSIMM: TOUYKA, HpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YIOJ, CKPEIMBAIOIIMECS IPSAMBIE, IAPAJUIEIBHOCTD U
NEPIECHINKYJISIPHOCTD NMPSMBIX U INIOCKOCTEW, YTOJI MEKIY ITPSMBIMH, YTOJI MEXKITY
IPSAMOM M IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMHM, PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMH, PACCTOSHHE MEXIY IIOCKOCTIMM;
YMEHHE HCIIOJIb30BAaTh MpPHU PEIICHWU 3a7a4 H3Y4YEHHbIE (aKTbl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO0 MUPAa;

[IP610 — ymeHHe omnepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHHUK, CEUYEHHE
MHOTOTpaHHHMKa, KyO, mapajieNnenunesa, TMNpu3Ma, mOupamuna, Gurypa u
MOBEPXHOCTh BpalleHUs, UWIHHAP, KOHYC, Imap, cdepa, cedeHus ¢GUrypsl
BpallleHus, IUIOCKOCTh, Kacaromiasicss cdepbl, NUIUHApPA, KOHYyCa, IUIOIIAIh
NOBEPXHOCTU MUPaMUJbl, IPU3MBI, KOHYyCa, WIMHJIpPA, Iuiomanb chepsl, o0beM
Ky0a, NpSAMOYTOJIbHOTO MapajUlesienunena, MNUpaMuabl, MPU3MBblL, IHJIMHAPA,
KOHYca, 11apa; yMEHHE N300pakaTh MHOTOI'PAaHHUKHU U MIOBEPXHOCTH BpalllEHUs, UX
CEYECHUS OT PYKH, C IOMOLIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pACIO3HABATH CUMMETPHUIO B MPOCTPAHCTBE; YMEHHE pPAaCIO3HABATH
IIPAaBUJIBHBIE MHOTOTPAHHUKH;

[IPO11 — ymenue omepupoBaTh MOHATHSAMU: IABUKEHUE B IPOCTPAHCTBE,
no/00Hble (UTYpbl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOILIEHUE IUIOIIAEH
NOBEPXHOCTEN 1 00bEMOB OJOOHBIX (PUTYp NP PELICHUHU 33]1aY;

[IPG12 — ymeHHE BBIYMCIATH I'€OMETPUYECKHE BEIMYMHBI (IJIMHA, YTOJ,
oAb, 00bEM, IUIOMIAJb MOBEPXHOCTH), HCIONb3Yysl HW3y4YEHHbIE (QOPMYJIBI U
METO/IbI;

[IP613 — yMeHue omnepupoBaTh MNOHATUSIMHU: MPSMOYTOJIbHAsI CHUCTEMa
KOOPAMHAT, KOOPAWMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPa, CKAISIPHOE
MIPOU3BEACHUE, YTOJI MEXIY BEKTOPAMH, CYMMa BEKTOPOB, IPOU3BEIECHUE BEKTOPA
Ha YHUCJO; HaXOAWUThb C TMOMOIIBI0O M3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEIUHbBI
OTPE3Ka, paCCTOSHUE MEXAY ABYMs TOUKAMU;

[1P614 — ymeHue BoIOMpATh MOIXOSANINN U3yYSHHBIH METOJ IS PEIICHUS
3a/layd, paclo3HaBaThb MaTeMaTH4eckue (akTbl U MaTeMaTHYECKUE MOJETU B
OPUPOAHBIX MU OOUIECTBEHHBIX SBJICHHUSX, B MCKYCCTBE; YMEHHUE IPUBOIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCHMCKOM M MHUPOBOM MAaTeMaTHYECKOU
HayKH;

[Pyl — ymeHue onepupoBaTh NOHATUSAMU: ONPEAEIECHHUE, AaKCHOMa, TEOPEMA,
CJIEJICTBUE, CBOWCTBO, MPU3HAK, J0Ka3aTeIbCTBO, PABHOCHIbHBIE (POPMYIUPOBKH;
yMeHue GopMyIupoBaTh 00paTHOE U MPOTUBOMOJIOKHOE YTBEPKACHHUE, TPUBOAUTD
IIPUMEPBI U KOHTPIPUMEPBI, MCIOJIB30BATH METOJ MAaTEMaTUYECKOW WHIYKIIHH;
MIPOBOAMUTHL JI0KA3aTEJIbHBIE PACCYKICHUS MpPH PELIEHWU 3a1a4, OLIECHHWBATH
JIOTUYECKYIO MPABWIBHOCTh PACCYKICHHUI;



[IPy2 — ymeHue omnepupoBaThb HOHATHUSMHU: MHOXKECTBO, IOJMHOKECTBO,
olnepaury HaJ MHOXECTBAMH; YMEHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJi1 OIMCAHMS PEANbHBIX MPOLIECCOB U SIBJICHUI U NPU PELICHUU 33/a4, B
TOM YHCJIE U3 JPYTUX YUEOHBIX PEIMETOB;

[IPy3 — ymMmeHue onepupoBaTh HNOHATUAMHU: rpad, cB3HBIA Irpad, Aepeso,
LUKJ, rpad Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M ONUCHIBATH I'padbl pazIudHbIMU
crioco0aMu; NCIOJIb30BaTh Ipadbl IPU PELICHUH 3a]1a4;

[IPy4 — yMeHue CcBOOOJHO OINEPUPOBATH MOHATHSMHU: COYETAHUE,
NEPECTAHOBKA, YUCJIO COUETAHMI, YUCIIO MEpPECTaHOBOK; OMHOM HbroTOHA; ymeHue
IPUMEHATH KOMOMHATOPHBIE (PAKThI U PACCYKACHUS JJIs PEIICHUs 3aja4;

[IPy5 — ymenue omnepupoBaTh IOHATHIMH: HATYpPaJIbHOE YMCIO, LEIO0E
YHCJI0, OCTAaTOK I0 MOJYJIIO, PalMOHAIbHOE YHCIO, HUPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PalUOHAIBHBIX, JCHCTBUTEIbHBIX YHCEI;
YMEHHE HCMOIb30BaTh NPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNnh U
HauMeHbllee 0011iee KpaTHOE, aNropuT™ EBKIINAA pu pelieHnu 3a/1a4; 3HAKOMCTBO
C pa3JIMYHBIMU NO3UIIMOHHBIMUA CUCTEMAMH CUUCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEPUPOBATH MOHATUSIMH: CTENEHb C LIEJIBIM
MOKa3aTelieM, KOpPEHb HaTypaJlbHOM CTENEHH, CTEeNeHb C paluOHAIbHBIM
[IOKa3aTeJleM, CTElEHb C JIEUCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKAa3aTEIEM,
Jorapudm yucia, CHHyC, KOCUHYC U TaHI'€HC ITPOU3BOJIBHOTO YUCIIA;

[IPy7 — ymeHue OnepupoBaTh IMOHSATUSMH: TOXKIECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUNW M HEPABEHCTB,
PaBHOCWJIBHOCTh  YpPaBHEHUW, HEPAaBEHCTB M  CHCTEM, palHdOHaIbHbBIE,
UppalOHaIbHBIE, NOKa3aTelIbHbIE, CTEIEHHBIE, norapupMuyecKue,
TPUTOHOMETPUYECKUE YPABHEHHMS, HEPABEHCTBA M CHUCTEMbl; YMEHHUE pellaTh
yYpaBHEHUS, HEPABEHCTBA M CHCTEMBbI C MOMOIIBIO PA3IUYHBIX MPUEMOB; PEIIAThH
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MapaMeTPOM; IMPUMEHSATH YpaBHEHUS,
HEPaBEHCTBA, MX CUCTEMBI JUIsl pPEUIEHUS MAaTeMaTHYECKUX 3aJad M 3aJad H3
pa3TUYHBIX 00JaCTel HAYKU U peaTbHOM KU3HMU;

[IPy8 — ymeHue cBOOOJHO OINEpUPOBaTh MOHATUSIMH: TpaduK (YyHKUUH,
oOpaTHast (pyHKIMS, KOMIO3ULMS (YHKUUN, JTUHEWHAs (YyHKUWSA, KBaIpaTHYHAS
GyHKUHMS, cTeneHHas (QYHKUOUs C UENbIM MOKa3aTejaeM, TPUTOHOMETPHUYECKHE
byHKIMHU, OOpaTHbIE TPUTOHOMETpPUUYECKHE (YHKIMM, TOKa3aTrelbHas W
jorapudmMuyeckas (GyHKIMH, yMEHUE CTPOUTHh Tpaduku (YHKIHMM, BBHITOIHSATH
npeoOpazoBanus rpa@uKoB HyHKIIHIMA;

YMEHHE HCIONb30BaTh Tpa@uku (GYHKIUN A7 W3yYeHUs MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 337a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 PEAIbHON
YKU3HU; BhIpaxaTh (OpMyJaMU 3aBUICUMOCTH MEX]ly BETUUUHAMU;

yMEHUE CBOOOJHO ONEPUPOBATH MOHATUSAMU: YETHOCTh (PYHKIUH,



NEPUOJIMYHOCTh (DYHKIIMU, OTPAHMYEHHOCTh (YHKIHUHU, MOHOTOHHOCTH (PYHKIIUH,
KCTpeMyM (YHKIMM, HauOoyblliee W HaUMEHbIlee 3HA4YeHUA (QYHKIUU Ha
POMEXKYTKE; YMEHHE MPOBOJUTH HCCIEA0BaHNE QYHKITUH;

yMEHHE UCMHOJIb30BaTh CBOMCTBA W rpaduku (QyHKUMNA IS peLIeHUs
ypaBHEHUH, HEPABEHCTB M 3aj]a4 C MapaMeTpaMu; M300pakaTh Ha KOOPAMHATHOU
MJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM;

[IPy9 — ymeTh cBOOOJHO ONEpUPOBaTh MOHATUSIMU: MOCIEAOBATEILHOCTD,
apuMeTHyecKkas MporpeccHsi, T'eOMETpUYEecKass Mporpeccusi, OEeCKOHEYHO
yObIBaloIasi reOMEeTpHUecKasi IPOrpeccusi; yMEHHUE 3a/1aBaTh MOCIEI0BATEIIbHOCTH,
B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX POPMYIT;

[IPyl0 — ymeHue omepupoBaTh MOHATUAMU: HEMPEPHIBHOCTH (YHKIUH,
aCUMNTOTHl Tpaduka (QYHKIMU, TepBas M BTOpas MPOU3BOJHASA (PYHKIUH,
rEeOMETPUYECKUH U (PU3WYECKUH CMBICI  TPOU3BOJIHOHN, TmepBooOpa3Hasd,
OINpE/ENCHHBId HMHTErpaj; yMEHHE HaXOAWTh aCUMNTOTHl Tpaduka (QyHKIHUH;
YMEHUE BBIUUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEIACHUS, YACTHOTO U KOMITO3ULIAN
(yHKLUHNA, HAXOIUTh YpaBHEHUE KacaTeabHOU K rpaduKy (pyHKIINY;

YMEHUE MCIOJb30BaTh MPOU3BOAHYIO ISl HMCCIENOBaHUSA (YyHKUWM, I
HAXOXKJEHUSl HAWJY4YlIero PEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HKOHOMHUYECKUX U PUBNYECKUX 3a/ladax, s ONpeIeIeHHUsI CKOPOCTH U YCKOPEHUS;
HAXOAUTb IUIOIIAIU U 00bEMBI (PUTYp C TOMOILBIO UHTETpalia; IPUBOAUTH IPUMEPDI
MaTEeMaTHYECKOT0 MOJEIMPOBAHMSI C TOMOUIBIO TUPPEpEeHINaTbHBIX YPABHEHHUI;

[IPyll — yMeHue onepupoBaTh IOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COMpPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4YHCIIa,
dbopma 3amucu KOMIUIEKCHBIX 4ucel (FeOMETpUYEcKas, TPUTOHOMETpHUUYECKas U
anreOpanyeckasi); yMeThb  NPOU3BOJIUTH  apuMETHUYECKUE  JCHCTBUS  C
KOMILJIEKCHBIMU YHWCJIAMU; MPUBOJUTH MPUMEPHI MCHOJIb30BaHUS KOMIUIEKCHBIX
YHCEIT;

[IPyl2 — ymeHue CBOOOJHO OINEPUPOBATH TOHATUSIMHU: CpEIHEe
apumerrnyeckoe, MeauaHa, HauOoibllIee M HaWMEHbLIEe 3HAYEHUs, pa3Max,
JUCIIEPCHs], CTAaHAAPTHOE OTKJIOHEHUE JUIsl ONMCAHUS YHUCIOBBIX JAHHBIX; YMEHUE
UCCJIEI0BATh CTATUCTUYECKUE TAHHbIE, B TOM YHUCIIE€ C MPUMEHEHHEM IrpaduyecKux
METO/JI0B U DJJIEKTPOHHBIX CPEACTB; TpadUyuecKu HCCIeAOBaTh COBMECTHbBIE
HAOJIOICHUS C IOMOIIBIO JUarpaMM PacCEUBaHUS U TUHEHHOM perpeccuy;

[1Pyl13 — yMmeHue HaXOAWTh BEPOATHOCTU COOBITUH C HCIOJIb30BAHHEM
rpaUyecKux METOJAOB; NMPUMEHATh AJS PElIeHUs 3a1ad (OpMyJIbl CIOKEHUS U
YMHOXKEHHSI BEPOATHOCTEHN, (hOPMYITy MOJTHONU BEpOSTHOCTH, GpopMyiny bepryu,
KOMOMHATOpHBIE (DaKThl U (POPMYJIBI; OLICHUBATH BEPOSATHOCTU PEATTbHBIX COOBITHH;
YyMEHUE OINEepUpoBaTh TMOHATUSAMHU: Ciy4yallHas BeJIWYMHA, paclpeesieHue
BEPOSITHOCTEM, MaTEMaTUYECKOE OXUAAHWE, JUCHEpPCHss U  CTaHAapTHOE



OTKJIOHEHHE CIIy4alHOM BEIMYMHBI, (QYHKIUM pPaclpeieseHus] U IUIOTHOCTH
PaBHOMEPHOTr0, IIOKA3aTEJIbHOTO M HOPMAJbHOTO pAaCHpEACNICHUN; YyMEHUe
UCIIOJIb30BaTh CBOMCTBAa W3YYEHHBIX pacOpeleseHud J[Uis peuieHus 3ajad;
3HAKOMCTBO C TMOHATHSIMH: 3aKOH OOJBIIMX YHCEJ, METOAbl BBIOOPOYHBIX
UCCJIEJOBaHM; YMEHUE IPUBOJUTH IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX YHCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[IPyl4 — ymeHue cBOOOJHO ONEpUPOBAaTH MOHATHUAMHU: TOUKA, HpsMasd,
IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUN Yroj, JABYTPaHHBIM Yrod,
TPEXTpaHHBIA yToJ, MEpEeCceKaroluecs, MNapajUIeIbHble W CKPELIMBAOLINECS
npsIMbIE, MMAapPaIETbHOCTh M MEPIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXIY MPSMBIMH, YTOJI MEKIY MPSAMOM U TUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU;
YMEHHE HCIIOJIb30BATh NpPHU PEIICHWU 3aJa4 H3Y4YEHHbIE (aKThl U TEOPEMBI
IUIAHUMETPUM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHPE;
YMEHHUE OIEpUPOBATH NOHATUSAMU: MHOTOTPAHHUK, CEYEHHME MHOIOIPAHHMKA,
OpaBWIbHBIM MHOTOIpaHHUK, @pHU3Ma, NHUpamMuaa, (Gurypa U IOBEPXHOCTb
BpalleHus, UWIUHAP, KOHYC, ap, cdepa, pa3BepTKa HOBEPXHOCTH, CEYEHUS KOHYCa
U UWIMHApA, NapajUielbHble OCH WJIM OCHOBAHHIO, CEUYEHHE IIapa, MIOCKOCTb,
Kacaroniasics cepsl, HUIHHPA, KOHYCA; YMEHHE CTPOUTh CEYEHNE MHOTOTPAHHHUKA,
n300pakaTb MHOTOIPAHHUKH, (PUTYphl U TIOBEPXHOCTH BpAILEHUS, UX CEUCHUS, B
TOM 4YHCJIE C TOMOLIBIO 3JIEKTPOHHBIX CpPEICTB; YMEHHE NPHUMEHSITH CBOMCTBA
rE€OMETPUUYECKUX  (QUIyp, CaMOCTOSTENHO  (QOpPMYJIUpPOBaTh  OINpEACICHUsS
u3ydyaeMbIX (uUryp, BbLIBUTaTh THUIIOTE3bl O CBOHCTBAX M  IpPU3HAKax
reOMETPUYECKUX PUTyp, 000CHOBBIBATH WJIM ONPOBEPIaTh UX; YMEHUE MPOBOIUTH
Kiaccupukanuo (GUryp mo pa3audyHbIM IPU3HAKAM, BBIMOJHITH HEOOXOIUMBIC
JOTIOJTHUTENbHBIE TOCTPOEHUS;

[IPyl5 — ymeHnue cBOOOIHO ONEpUpOBaTh MOHATUSIMU: IUIOHIAAb (PUTYPBHI,
00beM (PUTYpBI, BEIMUMHA YTJIa, PACCTOSHUE OT TOUKH /10 MJIOCKOCTH, PACCTOSTHUE
MEXy MPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH, IUIOMIAb cepbl, MIouaab
NOBEpPXHOCTU  NUPAMUIbL, MPU3MBI, KOHyca, LWIUHApa, 00beM KyOa,
PsIMOYTOJIBHOTO TapajuleNienuIeia, MUpPaMUbl, MPU3MBI, IWIMHIPA, KOHYCA,
1iapa; yMEHHUE HaXOIUTh OTHOLLIEHHE 00bEMOB MOJA00OHBIX (DUTYD;

[IPyl6 — ymenue cBOOOAHO OMNEPUPOBATH MOHATUSAMHU: JBUKEHUE,
napajuielbHbIi IEPEHOC, CHMMETPHUS Ha IMJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue NO00Ms, MOA00HBIE (DUTYPHI; YMEHHE Paclo3HaBaTh pPaBHBIC U
no/I00HbIe (UTYpbI, B TOM YHKCJE B MPUPOJE, UCKYCCTBE, apXUTEKType; YMEHHUE
UCIT0JIb30BAaTh FT€OMETPUUECKUE OTHOIIECHHS, HAXOAUTh TEOMETPUUECKNE BETUUHHBI
(nmuHa, yroj, IUIOMIAAb, OOBEM) MPU PEIICHUU 3aJad U3 JPYTruX Y4eOHbIX
MPEIMETOB U U3 peajbHOM KU3HU;

[IPyl7 — ymeHue cBOOOJHO ONEpUPOBATh MOHATHUSMHU: MPAMOYTOIbHAS



CUCTEMA KOOPJIHMHAT, BEKTOpP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa
BEKTOPOB, MPOMU3BEJACHUE BEKTOpAa Ha YHCIIO, PA3JIOKEHUE BEKTOpa Mo Oaswucy,
CKAJISIPHOE TPOU3BEJCHUE, BEKTOPHOE IMPOU3BEACHUE, YTOJd MEXKIYy BEKTOpaMU;
YMEHHE UCIOIb30BaTh BEKTOPHBI W KOOPJIWHATHBIA METOA JJISI PEHICHUs
r€OMETPUYECKUX 3a7ad W 3aJlad JIPYyrux Y4YeOHBIX MPEIMETOB; ONEPUPOBATH
MOHATUSIMU: MaTpula 2 X 2 u 3 X 3, onpeaenuTenb MaTpUlbl, T€OMETPUUECKUI
CMBICJI ONIPEAETUTENS;

[TPy18 — ymeHue MmoennpoBaTh peajbHbIE CUTYAIlMU Ha A3bIKE MATEMAaTUKH;
COCTaBJISAITh BBIPAKEHUS, YPABHEHUSI, HEPABCHCTBA W UX CHUCTEMBI IO YCIOBUIO
3aJ1a4uu, UCCIEA0BATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BAaHUEM armapara anreopsl,
HMHTEPIIPETUPOBATh MOJYUYEHHBINH pe3yJIbTaT; CTPOUTh MAaTEMATHUYECKUE MOJCIH C
MIOMOIIBI0 TEOMETPUYECKUX TOHITUH M BEJIWYMH, PEIIATh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3aJa4; COCTABIISITh BEPOSTHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH
MOJYYEHHbIA  pe3yJbTaT,  pellaTh  OPUKIAAHbIE  3aJaud  CPEICTBaAMU
MaTeMaTUYECKOro aHajiu3a, B TOM YHCIE COLMAIbHO-?)KOHOMUYECKOTO U
(buU3MYECKOro XapakTepa;

[IPy19 — ymenue BbIOMpaTh MOIXOMSIIMN METOJ JJisl PEIICHUS 3aJauu;
MOHMMAaHUE 3HAYMMOCTH MATEMAaTUKW B M3YYEHUU MPUPOJHBIX U OOLIECTBEHHBIX
MIPOIIECCOB U SIBJIICHHI; YMEHHE PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU B
HCKYCCTBE, YMEHHE IPUBOAUTH MPUMEPBI MATEMATUYECKUX OTKPBITUIN POCCUICKOMN
Y MUPOBOM MAaTEMATUYECKOU HAYKHU.

O06bem 00pazoBaTeIbHOM MPOrpaMMbl y4eOHOTO TpeaMeTa coctapiisger 340
gacoB. O0s3aTenpHas ayTMTOpHAs Harpy3ka — 334.

Coneprxanue yueOHOTO MpeIMeTa BKIIOYAET CIIEYIOUIUE pa3aeibl:

BBenenue

Paznen 1. [loBTOpeHne Kypca MaTEMaTUKXA OCHOBHOM IIKOJIBI

Paznen 2. IIpsambie U IJIOCKOCTH B MPOCTPAHCTBE

Paznen 3. KoopauHatel 1 BEKTOpHI

Paznen 4. OcHoBbI TpUroHOMeTpuu. TpUroHOMeTpruYecKre PyHKITUU

Pa3nen 5. KommiekcHrle uncia

Paznen 6. [IpousBoanas GyHKIMHU, €€ TPUMEHEHUE

Paznen 7. MHOrorpaHHHMKH U T€JIa BPAILCHUS

Paznen 8. [lepBooOpazHas GyHKIMHU, €€ TPUMEHECHHE

Paznen 9. Crenenu u kopau. CrenieHHast GyHKIUS

Paznen 10. [TokazaTenbHast GyHKIUS

Paznen 11. Jlorapudmel. Jlorapudpmuueckast GpyHKIUs

Pazpnen 12. MHoxecTBa. DeMEeHTbI TEOpUU rpadoB

Pazpnen 13. DnemMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEN

Paznen 14. YpaBHeHus 1 HepaBEHCTBA



N3yuenne oOmieobpazoBarenbHoro  ydebnoro mpeamera OOIly.07
MaremMaTtrka 3aBepIaeTcs MOABEACHUEM UTOTOB B (pOpME MUCHBMEHHOTO dK3aMeHa

B paMKax IPOMEXKYTOYHOM aTTeCTaluu CTyAEHTOB B mporecce ocBoeHus: OITOIT
CIIO.



