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

PabGouass mporpamma paspaboraHa B coOTBeTCTBUU ¢ DenepanbHbIM
roCyJ1IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO O0IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepann oT  17.05.2012 1. Ne413, u ®@enepaibHbIM T'OCYyAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
npodeccunn  09.01.03 Omnepatop UHGOPMAIMOHHBIX CHUCTEM M PECYPCOB,
yTBEPKIACHHBIM IprkazoM Munmnpocsenienus Poccun 11.11.2022 N 974.

VYueOnslii npenmer «MaTtemaTuka» SBISETCS 00A3aTENbHOW YaCThIO
o011eo6pazoBaTeIbHON MOJATOTOBKHU OCHOBHOM npoeccuoHaIbHON
o0pa3oBaTeNbHON MpOrpaMMbl — MPOrPaMMbl MOJTOTOBKH KBaIU(UIIUPOBAHHBIX
pabounx, ciayxamumux o npogeccuu 09.01.03 Oneparop nHGOPMAITMOHHBIX CUCTEM
Y PECYPCOB.

Conepsxkanue mporpamMMbl yueOHoro npeamera «Marematrka» HanpaBiIeHO
Ha JOCTH)KEHHE PpE3yJIbTaTOB €ro M3y4YeHUsl B COOTBETCTBUM C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom nmpodeccuonanbuoi HanpapieHHocTH @I'OC CIIO.

Oco0oe 3HaueHue y4eOHbIi NpeIMeT UMEET MPU POPMUPOBAHUU U PA3BUTHH
O0IIMX ¥ MPOPECCUOHANBHBIX KOMITETEHIIHH.

OK O0l. BsiOupars cmocoObl pemieHds 3aaad  npodeccruoHaIbHOM
JEATEIIbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 03. [InanupoBaTh ¥ peain30BbIBaTh COOCTBEHHOE MPO(HEeCCUOHATBHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATETBCKY IO NEeSATEIbHOCTD B
npodeccuoHabHON cdepe, UCIOIb30BaTh 3HAHUS MO MPABOBOM M (PUHAHCOBOM
IPAMOTHOCTH B PA3JTUYHBIX )KU3HEHHBIX CUTYAIUsIX

OK 04. D¢ddextuBHO B3aUMOJCUCTBOBATh M pabOTaTh B KOJUICKTUBE U
KOMaH/JIe

OK 05. OcymecTBiaTh YCTHYH0 M TMCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ yd4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

[IK 1.1. BeinoaHsATh BBOJ M 00pabOTKY TEKCTOBBIX JTAHHBIX

[IK 1.5. BpInogHATh NMOATOTOBKY HU(PPOBBIX AaHHBIX IJs1 JalbHEUIIEH
00pabOTKHU U apXUBUPOBAHUS

B pamkax mporpamMmbpl yueOHOTO MpeamMeTa 0O0y4YarolMMUCS OCBAWBAIOTCS
muuHoctHeie (JIP), meranpenmernbie (MP) u mpeamernsie myist 6a30BOro u
yriyonennoro ypoBueu usydenusi (IIP6 u I1Py) pesynbraTtel B COOTBETCTBUU C
tpedoBanusimu PI'OC COO.

JIP§ — cpopMHPOBAHHOCTH POCCHUMCKONW TPaKIAaHCKOW HUIACHTUYHOCTH,
NaTpUOTHU3Ma, YBAKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH TNEpe]



PonuHou, ropoctu 3a cBOM Kpau, CBOXO PoJiHY, CBOM S3bIK U KYJIBTYPY, IIPOLLIOE
Y HACTOsIEe MHOTOHALIMOHAIBLHOIO Hapoaa Pocecun;
JIP14 — oco3HaHue TMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OYyIIEro;

JIP23 — TrOTOBHOCTH K Tpydy, OCO3HAHME LIEHHOCTH MAaCTEPCTBA,
TPy A0Jt00He;
JIP24 — TOTOBHOCTP K AKTUBHOW JEATEJILHOCTH TEXHOJOTUYECKOU WU

COLIMAJIbHOM HAaNpaBJICHHOCTH, CIOCOOHOCTh HWHUIMHUPOBATh, IUIAHUPOBATh H
CaMOCTOSITEJIbHO BBITIOIHATH TAKYyIO NEATEIbHOCTD;

JIP25 — mHTEpec K pasnudHbIM cepaM MpodheCcCHOHATBPHONU IeTEILHOCTH,
yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OyAymiei mpodeccun U peann3oBBIBATH
COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;

JIP26 — TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA
IIPOTSKEHUN BCEU JKU3HU;

JIP33 — COBEpILICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOW KyJIbTYphl Kak
CpPEACTBA B3aUMOJICUCTBUS MEXKAY JIFOAbMU U ITIO3HAHUS MUPA;

MP1 — camocroarensHo (GOpMyJIHpPOBaTH M AKTyaJU3UpPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycranaBinuBaTh CyLIECTBEHHBIM NPU3HAK WJIM OCHOBAHUSA IS
CpaBHEHHS, KJlacCU(PUKAITUU U 0000IIECHNS;

MP3 — onpeniensite 1eNu 1eITeIbHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUU UX
JOCTUIKEHUS,

MP4 — BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSX;

MPS5 — BHOCHUTH KOPPEKTHBBI B JI€STEIBHOCTh, OLECHUBATH COOTBETCTBUE
PE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCHEACTBAN EATENBHOCTH;

MP6 — pa3BuBaTh KpEaTHBHOE MBIIIJIEHUE NPU PEIICHUH YKU3HEHHBIX
npo0iem;

MP8 — crocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY METOJIOB
pELICHUS NMPAKTUYECKUX 3a1a4, TPUMEHEHHUIO PA3JIMYHBIX METOAOB ITO3HAHMUS;

MP10 — ¢gopMupoBaHue HAyYHOrO THIIA MBILIJIEHUS, BJIAJICHUE HAYyYHOU
TEPMHUHOJIOTUEN, KIIFOUEBBIMU MOHITUAMU U METOJAMU;

MPI12 — BBISBISATH NPUYAHHO-CIEACTBEHHBIC CBSI3M W AKTyaJlu3UpPOBATH
3a7a4y, BBIJBUTaTh THUIOTE3Y €€ pEIICHUA, HaxXOAUTh AapryMEHThl A
JI0KAQ3aTEeNbCTBA CBOMX YTBEPKIAECHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUH PELICHUS,

MP13 — aHanu3upoBaTh NOJyYEHHBIE B XOJ€ PEUICHUS 3a1a4l PE3YJIbTaThI,
KPUTUYECKN OLIEHUBATH UX JIOCTOBEPHOCTb, IIPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIOBUSIX;

MPI17 — yMeTh NEpEHOCUTh 3HAHUS B MO3HABATEJIBHYIO M MPAKTUYECKYIO
00J1aCTH KU3HEICATCIILHOCTH;



MP18 — ymMeTh UHTETpUPOBaTh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00JIacTel;

MP19 — BbIgBUraTh HOBBIE HJEH, MpeAjiaraTb OPUTHMHAIbHBIE MOAXOAbI U
pereHus

MP21 — Bnajerp HaBBIKAMHM TMOJy4YeHHs HHGOpPMAIMM U3 HMCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOATENIBHO OCYIIECTBIIATH IIOMCK, aHATIN3, CACTEMATU3ALHIO U
MHTEPIIPETALNIO HH()OPMALIMY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

MP28 — BrafieTh pa3iaM4HbIMU c1IocO0aMU OOIIEHUS U B3aUMOACHCTBYS;

MP30 — pa3BepHyTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pEHHS C
WCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MP31 — mnoHuMMarh W MCHOJB30BaTh IPEUMYIIECTBA KOMAHJHOU H
WHIUBUy AIbHON PaOOTHI;

MP33 — npuHMMAaTh LEIH COBMECTHOM ACSATEIBHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKECHHUIO: COCTABJIATH IUIAH JIEWCTBUU,
pacopenensaTb pojad C y4eTOM MHEHUH YYaCTHUKOB OOCYXAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

MP36 — KOOpAMHUPOBATH W BBHINOJHATH padOTy B YCIOBUAX PEATBHOTO,
BUPTYaJIBHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

MP37 - oOCymecTBIATh NO3UTHUBHOE CTPATETMYECKOE TMOBEICHUE B
pPa3IMYHBIX CHUTyalUsX, MPOSIBISATH TBOPYECTBO M  BOOOpakeHUE, OBITh
VHULMATUBHBIM

MP42 — nenatb OCO3HaHHBIM BBIOOp, AapryMEHTUpPOBaTh €ro, Opartb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

MP46 — BnajeTh HaBBIKAMM IO3HABATENILHON pe(pIEeKCHH KaK OCO3HAHUS
COBEpILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHHM

MPS55 — npuHMMaTh MOTHBBI M apryMEHTBI APYTHUX JIFOAECH NPU aHAIU3E
pE3yJIIbTAaTOB JEATEIILHOCTH;

MP56 — nmpuzHaBath CBO€ MPaBo M MPABO APYTHUX JHOJEH Ha OIIUOKY;

MP57 — pa3BuBaTh CIOCOOHOCTH TMOHMUMAaTh MHUP C TO3UIUU JPYTrOro
YeJI0BeKa

[TP61 — B1aneHne MeTOJaMHU J10Ka3aTeNIbCTB, AITOPUTMAMU PEIICHUS 3a/ad4;
yMeHue (POpMyIMpOBATH OMNPENEICHUSI, aKCUOMBI U TEOPEMbI, NPUMEHSTh HX,
IIPOBOANTH JOKA3aTENbHBIE PACCYKICHHS B X0/I€ PELICHUS 3a1a4;

[1P62 — ymeHue onepupoBaTh MOHATUSAMU: CTEIIEHb YUCIIa, Jorapudm uncia;
YMEHHE BBINIOJHATh BBIUMCICHUE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTETICHSIMU U JIoTaprudMamu, TpeoOpa3zoBaHus IPOOHO-PANMOHATBLHBIX BRIPAKEHUMH;

I[IP63 -  ymeHue  oOmepupoBaTb  MOHATUSAMH:  palMOHAIbHBIE,
UppaluoHalIbHBIE, NIOKa3aTeIIbHBIE, CTEIICHHBIE, JorapupMuyecKue,
TPUTOHOMETPUUECKNE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;



[IP64 — ymeHue omnepupoBaTh MOHATUAMHU: (YHKUMs, HENpepbIBHASA
GyHKIMS, TPOM3BOAHASA, NEPBOOOpa3Has, ONpEACNCHHBIA WHTErpai;, yMEHHE
HaxXOJUTh MPOU3BOAHBIE BJIEMEHTApPHBIX (YHKIHI, HCHOIB3Yys CIPABOYHBIC
MaTepHuabl; MCCIEA0BaTh B MPOCTEHIINX Ciy4asX (PyHKIMH HA MOHOTOHHOCTD,
HaXOAWTh HaumOOJbIINE U HAUMEHbIIWE 3HA4YCHUs (DYHKUUH; CTPOUTH IpaQUKu
MHOTOWICHOB C HCIIOJIb30BAHKMEM allllapaTa MaTeMaTU4YECKOT0 aHAIN3a; IPUMEHSATh
IIPOU3BOJHYIO MpHM PEIICHWM 3a7ad Ha JBWKEHHWE; pellaTh IPaKTHKO-
OPUEHTHPOBAHHBIE 3a/Jaydl Ha HauOOJbIIMNE M HAUMEHbIIUE 3HAYEHUS, Ha
HAXO0KJEHUE MYyTH, CKOPOCTH U YCKOPEHMUS;

[IP6G5 — ymeHue omepupoBaTh MOHATUAMU: palOHAJIbHAs (YHKIIHS,
nokasarenbHas (QYHKIUS, CTENeHHas QYHKIMs, jorapudmMudeckas (QyHKIu,
TPUTOHOMETpHUUECKUE (QYHKIUHU, 0OpaTHbIE (YHKIMH; YMEHUE CTPOUTH Tpaduku
U3Y4YECHHBIX (PYHKLIMH, HCHOJB30BaTh TIpadUKU NpU H3YYEHUU IMPOLECCOB U
3aBHCHUMOCTEM, MpU pEelIeHUH 33Jad U3 APYTUX y4eOHBIX MPEIMETOB U 33/Jay U3
peabHOM JKU3HM; BBIPAKaTh (OPMYJIaMU 3aBUCUMOCTH MEKY BEIMUYUHAMU;

[IPO6 — yMeHue pemiaTh TEKCTOBBIE 33/1a4d Pa3HBIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JOJIM M 4YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB M YCHYT,
HaJIOTH, 3aJa4i U3 OOJACTH YMpaBIICHUA JTUYHBIMH U CEMEHHBIMU (DUHAHCAMM);
COCTABJISITh BBIPAXKCHUS, YPAaBHEHHUs, HEPABEHCTBA M MX CUCTEMBI IO YCIIOBHUIO
3aJ]a4uM, HCCIIEOBaTh IOJYYEHHOE PELICHHE WU OIEHMBAaTh IPaBIONOJI00HOCTh
pEe3yIbTaTOB;

[IP67 — ymeHue omnepupoBaTh MOHATUSAMU: CpeHEe apUPMETHUECKOE,
MeJuaHa, HauOoJIblliee U HAMMEHbIIIEEe 3HAUCHUS, pa3Max, JUCIIEPCHsl, CTAaHIaAPTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATH
uH(popMaIuIo, MpEeACTaBICHHYI0 B Ta0nuIax, Ha JauMarpaMmmax, rpadukax,
OTpPaXalOLyl0 CBOWCTBA pEAIbHBIX MPOLECCOB U SBJICHHUM; MPEACTABIATH
UHGOPMAIMIO C MOMOINBIO TAaOJMIl U JUarpaMM; HCCIIENOBaThb CTATUCTHUECKHE
JaHHbIC, B TOM YHUCJIE C MPUMEHEHHEM TIpapHUuecKUX METOJO0B U 3JIEKTPOHHBIX
CPEICTB;

[IPG8 — ymeHue onepupoBaTh NOHATUSAMU: CIy4YalHBII ONBIT U CIy4daliHOE
COOBITHE, BEPOATHOCTh CIYYAaWHOTO COOBITHS; YMEHHUE BBIUYUCISATH BEPOSITHOCTD C
UCIIOJIb30BAaHUEM TpaUUECKUX METOJO0B; NPUMEHSATh (OPMYJbl CIOXKEHUS U
YMHOXKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBIE (PaKThl U (OpMYJbl MPU PELICHUU
3aJ1a4; OLICHUBATh BEPOSTHOCTU peajbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YUCEIN B
IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[IPGY9 — ymeHue omnepupoBaTh MOHATUAMH: TOYKA, HpsiMasi, MIOCKOCTb,
MPOCTPAHCTBO, IBYIPAHHBIN YIroJl, CKPEIUBAIOUIUECS TPSIMble, TapaAJIJIEIbHOCTD U
NEPHEHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, YTOI MEXy IPSIMBIMH, YTOJ MEXKIY



IPSIMOM M IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMM, PacCTOSSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXAY IMPSMBIMU, PACCTOSHHE MEXIY IIJIOCKOCTIMMU;
YMEHHE HCIOJIb30BaTh MpPH PEIICHWH 3a7a4 HW3Y4YCHHbIE (AKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAOIIETO MUPA;

[IP610 — ymeHue omnepupoBaTh MOHATHUSAMHU: MHOTOTPAHHHUK, CEUYECHHE
MHOIOTpaHHMKa, KyO, mapajulenenunesn, MNpu3Ma, Oupamuzaa, ¢urypa u
HNOBEPXHOCTh BpalleHUs, LWIMHIAP, KOHYC, IIap, cdepa, cedeHus (QUrypbl
BpallleHus, IUIOCKOCTh, Kacaromasics cepbl, LMIMHApPA, KOHYyca, IUIOIIAb
MOBEPXHOCTU MHUPAMUJBI, MPU3MBI, KOHYCa, HWIMHJpPA, MIomanb cheprl, oobem
Ky0a, NpPSAMOYTOJILHOTO MapaylesieNunena, MUPaMUAbl, MPU3MBI, IHIMHAPA,
KOHYca, I1apa; yMeHHE n300pakaTh MHOTOI'PaHHUKHU U TIOBEPXHOCTH BpAIlICHUs, HX
CEYEHMS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB;
YMEHHE pACIO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE, YMEHHE pPAclO3HaBaTh
IIpaBUJIbHBIE MHOTOTPAaHHUKY;

[1P611 — ymeHue omnepupoBaTh MOHATUSMU: JBHKEHUE B NPOCTPAHCTBE,
noj00HbIe (UTYphl B MPOCTPAHCTBE;, MCIOJb30BaTh OTHOLIEHUE ILJIOMIAJEH
MOBEPXHOCTEN U 00BEMOB MOJIOOHBIX (DUTYpP IPH PELICHUH 3a/aY;

[IPO12 — ymeHuWE BBIUMCIATH F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
oAb, 00bEM, IUIOMIAb MOBEPXHOCTH), HCIONb3Yysl HW3y4YEHHbIE (QOPMYJIBI U
METO/BL;

[IP613 — yMeHue omnepupoBaTh MOHATUSIMM: MPSMOYTOJbHAs CUCTEMa
KOOpPJIMHAT, KOOPJAWHATBI TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPa, CKaJSIPHOE
MIPOU3BEJCHUE, YTOJI MEXIY BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEJAECHHE BEKTOpa
Ha YMCJIO; HAXOAUTh C IMOMOIIbI0 M3YYEHHBIX (POPMYJ KOOPAHMHATHI CEPEIMUHBI
OTpE3Ka, PaCCTOSTHUE MEXIY JBYMS TOUKAMU;

[TP614 — ymenue BbIOMpATh MOAXOASIIUN W3YUCHHBIM METOJT JUIsl PEIICHUS
3aJjauM, pPaclio3HaBaTh MaTeMaTH4yecKue (PakThl W MaTeMaTUYECKUE MOJENIU B
OPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B HCKYCCTBE, YMEHHUE MPHUBOJIUTH
IIPUMEPBl MATEMATUUYECKUX OTKPBITHUM POCCUMCKOM M MHUPOBOM MaTeMaTH4ECKOU
HAyKU;

[IPyl — ymenue oneprupoBaTh NOHATUAMU: ONIPEACICHUE, AKCHOMA, TEOPEMA,
CJIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHBIE (POPMYIHPOBKH;
yMeHue GopMyIrpoBaTh 0OpaTHOE U MPOTUBOIOJIOKHOE YTBEPKICHUE, TPUBOJIUTh
IPUMEPBl U KOHTPIPHUMEPHI, UCIOJIb30BaTh METOJ] MAaT€MaTUYECKOW WHAYKIIUU;
IPOBOJUThH JIOKA3aTEJIbHBIE PpACCYXICHHUSI NpPU PEIICHHH 331ad, OLICHHBATh
JIOTUYECKYO MMPABUIIBHOCTh PACCYkICHMUIA;

[IPy2 — ymeHuwe omnepupoBaTh MOHSATHUSMU: MHOKECTBO, MOJAMHOXKECTBO,
orepalyy HajJ MHOXECTBAMHU; YMEHHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJisg OIMCAHUS PEabHBIX MPOLIECCOB U SIBJICHUI U MPU pElIEHUU 3a/1ad, B



TOM YHCJIE U3 JPYTUX YUYEOHBIX [IPEIMETOB;

[1Py3 — ymMmeHue omnepupoBaTh NOHATUAMHU: rpad, CBI3HBIA Trpad, Aepeso,
IUKJ, Tpad HA TUIOCKOCTH; YMEHHE 3a/laBaTh M OMUCHIBATH Tpadbl pa3IUUHBIMU
crioco0aMu; MCIONIL30BaTh Tpadbl MPHU PEIICHUH 33]1aY;

[IPy4 — yMeHue CcBOOOJHO OINEPUPOBATH MOHATHSMHU: COYETAHUE,
NEPECTaHOBKA, YUCIIO COYETAHUMN, YUCIIO IEpEecTaHOBOK; OnHOM HbloTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS AJIS pEeLICHUS 3aa4;

[IPy5 — ymeHHe omepupoBaTh MOHITHSAMM: HATypajdbHOE YHCIIO, IIEJIOE
YHUCJIO, OCTaTOK IO MOJYJII0, PalMOHAIBHOE YHCIO0, HPPALUOHAIBHOE YHUCIIO,
MHO>XECTBA HATypaJbHbBIX, LEJbIX, PpPalUOHAIbHBIX, JEHCTBUTEIBHBIX YHCEI;
YMEHHUE HCIIOIb30BaTh MPU3HAKUA JEIUMOCTH, HAUMEHBIUIUN OOIIMNA NEIUTENb U
HauMEHbIlIee 0011iee KpaTHOE, aropuT™ EBKinaa npu perieHnu 3a1a4; 3HakOMCTBO
C pa3JIMYHBIMU MO3ULMOHHBIMA CHCTEMAMH CUUCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEpUPOBATH MOHATUSIMH: CTENEHb C LIEIbIM
IIOKa3aTelleM, KOpPEHb HATypaJIbHOW CTEIIEHH, CTENEHb C PALMOHAIBHBIM
MOKa3aTelieM, CTEeNeHb C JEUCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTeNIeM,
jgorapuM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

[IPy7 — ymeHue omnepupoBaTh NOHATHUAMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUN U HEPABEHCTB,
PAaBHOCWIIBHOCTb ~ YPAaBHEHHI, HEpPAaBEHCTB W  CUCTEM, pPAllMOHAJBHBIE,
UppaLHOHAIbHBIE, IIOKa3aTeJIbHBIE, CTEIICHHBIE, Jgorapupmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHs, HEPABEHCTBA M CHCTEMBI; yMEHHUE pEIIaTh
yYpaBHEHUS, HEPABEHCTBA M CHCTEMbI C MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIAThH
YpaBHEHUSI, HEPABEHCTBA M CHUCTEMBI C MapamMeTpoM; MPUMEHSATh YpPaBHEHHS,
HEpPaBEHCTBA, MX CHUCTEMBI ISl pEUIeHUs MaTeMaTHYEeCKUX 3aJad M 3aJad H3
pa3nuYHbIX 00JacTel HAYKU U peajJbHOM KU3HMU;

[IPy8 — ymeHue cBOOOJHO OMEPUPOBATH MOHATUAMH: TpaduK (PYHKIUH,
oOpaTtHast pyHKIMS, KOMITO3UIMS (DYHKIMMA, JTUHEWHAss (yHKIHS, KBaJpaTUdHas
GyHKIUS, CTeNeHHas (QYHKIMS C LEJIbIM I0Ka3aTejaeM, TPUTOHOMETPUUYECKHUE
GyHKUMH, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMM, TOKa3aTrelbHas W
jgorapupmMuyeckass (QyHKIMH; YMEHUE CTPOUTHh TpaduKu (DYHKIMI, BBINOJHATH
npeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

YMEHUE HCIMOJIb30BaTh Tpa@uku (QYHKIUH AJi1 HU3yYEHUs MPOLECCOB U
3aBHCHMOCTEH MpU peUIeHUH 3a/1a4 U3 APYTUX Y4eOHbIX MPEIMETOB U U3 pealbHON
KHU3HU; BbIpaxaTh (OpMyJaMHi 3aBUCUMOCTH MEXK/y BEJIMUYMHAMY,

yMEHHE CBOOOAHO OINEpPUPOBATH TMOHATHUSIMU: UYETHOCTh (YHKIUH,
NEePUOJIMYHOCTh (DYHKIIMU, OTPAHUYEHHOCTh (YHKUHUHU, MOHOTOHHOCTbh (PYHKIUH,
SKCTpeMyM (YHKIIMHM, HauOOJblllee W HauMEHbIIee 3HA4YeHUs (YHKIMU Ha
MIPOMEKYTKE; YMEHUE MTPOBOJUTH UCCIEN0BAHNE (PYHKIUY;



YMEHHME MCIONb30BaTh CBOMCTBA M Tpaduku (QYHKIUM A7 pelieHus
ypaBHEHUH, HEPABEHCTB M 33Ja4 C MapaMeTpamMu; M300paxarh Ha KOOPAWHATHOU
MJIOCKOCTH MHOXKECTBA PEIICHUI YPABHEHUM, HEPABEHCTB U UX CUCTEM;

[IPy9 — ymeTh cBOOOJHO ONEpUPOBaTh MOHATHUSIMH: MOCIEAOBATEIBHOCTD,
apu(mMernyeckass Iporpeccus, TIeoOMeTpuYeckas Iporpeccusi, OECKOHEUHO
yOBbIBaroOIasi FEOMETPUUECKAs! IPOrPECCUsl; YMEHHUE 3a/1aBaTh IOCIIEI0BATENBHOCTH,
B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX POpPMYJI;

[IPyl0 — ymeHue omepupoBaTh NOHATHUSMU: HENPEPHIBHOCTh (YHKIUH,
acCUMNTOTHl Tpaduka QYHKIMH, TepBas U BTOpas MPOW3BOAHAS (YHKIUH,
TCOMETPUYECKHA W  (U3UYECKUH CMBICT  TMPOM3BOJHOMN, IepBooOpasHas,
OTIpENCNCHHBIA HMHTErpaj; yMEHHE HAXOAWTh AaCHUMNTOTHI Tpaduka (QYyHKIUH,
YMEHUE BBIUUCIIATE IPOU3BOIHBIE CyMMBI, IPOU3BEIAECHUS, YACTHOTO U KOMITO3ULIAN
(GyHKIUI, HAXOJUTh YpaBHEHHE KacaTeJIbHOU K rpaduky QpyHKINU;

YMEHHME HCHOJIb30BaTh IMPOU3BOJIHYIO JUISI UCCIENOBaHUS (QyHKUUN, IS
HAXOXKJEHUS HAWIy4dllero PEIICHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKUX U (PU3UUECKUX 3a7a4ax, IJIsl ONPEAEICHUS] CKOPOCTH U YCKOPEHHUS;
HAXOJUTh IJIOMIAIA U 00bEMBI PUTYP C OMOIIBIO HHTETpaia; IPUBOJAUTH IPUMEPHI
MaTEMaTUYECKOr0 MOAEIIUPOBAHUS C TOMOLIBIO TU(DPEepeHIINATBHBIX YPAaBHEHUN;

[IPyll — yMeHue onepupoBaTh TIOHATHAMMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCJIa, MOAYJIb W apryMEHT KOMIUIEKCHOTO YHCIIA,
¢dopMa 3amucu KOMIUIEKCHBIX 4HCENl (F€OMETpHYecKasl, TPUTOHOMETpUYECKasl U
anreOpauyeckas); yMeTb  INPOU3BOJAUTH  apu(METHUYECKHE  JIEHCTBUS  C
KOMILJIEKCHBIMU YHWCJIAMU; MPUBOJUTH MPUMEPHI MCHOJIb30BaHUS KOMIUIEKCHBIX
Yyucen,

[IPyl2 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMH: CpEIHEE
apupMeTnyecKoe, MeauaHa, HauOoJbllleeé W HAWMEHbIIEE 3HAYEHHUs, pa3Max,
JUCIIEPCHS], CTAHIAPTHOE OTKJIIOHEHUWE JUISl ONMCAHUS YHCIOBBIX JAHHBIX; YMEHUE
UCCIIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM IrpapuuecKux
METOJIOB M DJIEKTPOHHBIX CPEICTB; TIpaUuecKu HCCIEeI0BaTh COBMECTHbBIE
HaAOJIIOICHUS C IOMOIIBIO JUarpaMM PacCEMBaHUs U IMHEHHOMN perpeccuy;

[IPyl3 — yMeHHe HaxoJWUTh BEPOSTHOCTH COOBITUH C HMCHOJb30BaHUEM
rpauyuecKkux METOJOB; MPUMEHATH IS pelieHus 3a1ad (GOpMYyJIbl CIOXKEHHUS U
YMHOXKEHHS BEPOATHOCTEHN, (GOpMYITy MOITHOU BepOsTHOCTH, popmyiy bepryimy,
KOMOWHATOpPHBIE (GaKThI ¥ (POPMYIIBI; OLICHUBATH BEPOSITHOCTH PEaTbHBIX COOBITUH;
YMEHUE OINEpUpOBaTh MOHATHSAMU: CiIy4dalHas BEJIWYMHA, paCIpEAcIICHHUE
BEPOSITHOCTEH, MAaTEMaTUYECKOE OXUAAHUE, JUCHEPCHs U  CTaHAApTHOE
OTKJIOHEHUE CIIy4ailHOW BeNWYMHBI, (YHKUUU PACTIPEACICHUS] U IUIOTHOCTH
PaBHOMEPHOr'0, TMOKa3aTeIbHOTO W HOPMAJBHOTO PpACIPENEICHHUN; YMEHHE
UCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX paclpenefeHuid Ui pelieHus 3ajad;



3HaKOMCTBO C MOHSTHSMHM: 3aKOH OOJIBIIMX YHCET, METOJbl BBIOOPOUYHBIX
UCCJIEIOBaHMIA; YMEHUE IPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX YHCEI
B IPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX;

[1Pyl4 — ymenue cBOOOIHO OMEpPUPOBATH MOHATHUAMU: TOUKA, MpsiMasd,
IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUN Yroj, JABYTPaHHBIM Yrod,
TPEXTPAaHHBIM yToJl, MEpPeceKaroluecs, MapayielbHble M CKpeIMBaroIIuecs
psIMbIE, MAPAJUIEIBHOCTh U MEPHEHANUKYISIPHOCTh HPSAMBIX U IUIOCKOCTEH, yrou
MEX1y IPSAMBIMH, YTOJ MEKIY MPSIMON U TUIOCKOCTBIO, YTOJ MEKIY IJIOCKOCTSMU;
YMEHHE HCIOJIb30BaTh MpPH PEIICHWH 3a7a4 HW3Y4YeHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHH; YMEHUE OLEHHWBAaTh pa3Mepbl OOBEKTOB B OKPY’KAIOIIEM MUPE;
YMEHHUE OIEpPUPOBATh MOHATUSMU: MHOTOIPAHHHMK, CEYEHHWE MHOIOTPaHHUKA,
OpAaBWIbHBIM MHOTOIpAaHHUK, @pHU3Ma, NHpamMuaa, (Gurypa U IOBEPXHOCTb
BpallleHus1, LWINH]P, KOHYC, lap, cdepa, pa3BepTka NOBEPXHOCTH, CEUEHUS KOHYCa
U IWIMHApA, NapajulebHble OCH WM OCHOBAaHHUIO, CEUEHHUE Ilapa, IJIOCKOCTb,
Kacaromasics cepsl, IUIMHIPA, KOHyCa; YMEHHUE CTPOUTh CEYEHHE MHOTOI'PaHHUKA,
U300pakaTb MHOTOTPAHHUKH, (PUTYPBl U TIOBEPXHOCTH BpAIIECHUS, UX CEUYECHHUs, B
TOM YHMCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE NPUMEHSTh CBOMCTBA
FEOMETPUYECKUX  (Uryp, CaMOCTOSTENBHO  (POPMYIHPOBATH  OMpPENEICHUS
u3ydyaeMbIX (uUryp, BbLIBUTaTh THUIIOTE3bl O CBOHCTBAX M  IpPU3HAKax
reoMeTpuyYecKux (uryp, 000CHOBBIBATh WJIM OIPOBEPIaTh UX; YMEHUE MPOBOJIUTH
KJIacCU(pUKaLuoo (GUryp mo pa3iauyHbIM INPU3HAKAM, BBIIOJHATH HEOOXOAUMBbIE
JOTIOJTHUTENBHBIE TOCTPOEHUS;

[IPyl5 — ymeHue cBOOOIHO ONEpUpOBaTh MOHATUSAMU: IUIOMIAb (DUTYDHI,
o0beM (QUrypsl, BEIMUMHA YTia, pACCTOSHUE OT TOYKH J0 IMIOCKOCTH, PACCTOSIHUE
MEXIY NPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMH, IUIoniaab chepsbl, MIomaab
NOBEPXHOCTH  MHUpPaMUbL, TMPU3MBL, KOHycCa, UMIUMHApPA, 00BbeM KyOa,
OpSIMOYTOJIBHOTO TMapaijiesienuneaa, NUpaMuabl, OpU3Mbl, LUIMHIpA, KOHYCA,
napa; yMeHHe HaXOJIUTh OTHOIIIEHHE 00EMOB MOJ00HBIX (UTYD;

[IPyl6 — ymeHue cBOOOAHO OINEpPUPOBATH MOHATHSAMH: JIBUXKEHHE,
napajuielbHbld EPEHOC, CHMMETPHUS Ha TJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue No00Ms, MOAOOHBIE (DUTYpPBI; YMEHHE paclo3HaBaTh PABHbIE U
nof00HbIe PUTYpbl, B TOM 4YHCJIE€ B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMEHUE
UCITI0JIb30BAaTh T€OMETPUUECKUE OTHOIICHHUSI, HAXOIUTh T€OMETPUUECKUE BETUUUHbI
(IMHA, yroJ, IJIOW@AAb, O0OBEM) HPHU PEIIEHUH 3aJad U3 APYTUX Y4eOHbIX
IIPEIMETOB U U3 PEaJIbHON KU3HU;

[IPyl7 — ymenue cBOOOJHO OMEPUPOBATHh MOHATHUSMHU: HPSIMOYTOJIbHAS
CUCTEMa KOOpJIMHAT, BEKTOP, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMma
BEKTOPOB, MPOU3BEJCHHE BEKTOPA Ha YHMCIO, Pa3jIOkKEHUE BEKTOpa mo Oasucy,
CKaJISIpHOE TMPOM3BEICHHE, BEKTOPHOE MPOU3BEIACHUE, YIoJl MEXKIY BEKTOpaMH;



YMEHHE UCIOIb30BaTh BEKTOPHBIM W KOOPAWHATHBIA METOA IS PELICHUs
TeOMETPUUECKUX 3aJad M 3aJad JPYrux Y4eOHbIX NPEIMETOB; OMNEPUPOBATH
MOHATHSMU: MaTtpuna 2 X 2 u 3 X 3, onpenenurTesnb MaTpulbl, TEOMETPUYECKUN
CMBICIT OIPEETUTEILS;

[TPy18 — ymeHue MmoennpoBaTh peajbHbIE CUTYAIlMU Ha A3bIKE MATEMAaTUKH;
COCTaBJISAITh BBIPAKCHHS, YPABHEHUS, HEPABEHCTBA W UX CUCTEMBI IO YCIIOBUIO
3aJlayu, UCCIEA0BaTh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BAaHUEM arrapara aiareopsl,
WHTEPIIPETUPOBATH MOJIYUYEHHBIA PE3yJbTaT; CTPOUTh MAaTEMaTHYECKHE MOJIEIHU C
NOMOILBI0 T€OMETPUYECKUX MMOHATUNA M BEIMYHMH, PEIIATh CBSI3aHHBIE C HUMH
NPaKTUYECKUE 33/1a4l; COCTABISATH BEPOSTHOCTHYIO MOJIETb U MHTEPIPETUPOBATH
NOJIYYEHHBIA ~ Pe3ysbTaT,  pemarb  NPUKIAJHbIE  33Ja4d  CpPEACTBAMU
MaTeMaTUYECKOr0 aHajau3a, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3NYECKOro XapaxkTepa;

[1Py19 — ymeHue BbIOMpaTh NOAXOISAIIMA METOJ AJi PEIICHUs 3aJaul;
NOHMMAaHHE 3HAYMMOCTH MAaTeMAaTUKH B U3YYEHUHM IPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJIEHUH; YMEHUE PACIIO3HABATh MPOSIBJICHUE 3aKOHOB MAaTEMATUKH B
UCKYCCTBE, YMEHHUE MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUICKOMN
Y1 MHPOBOM MaTeMaTU4YECKOW HAYKH.

O06bem 00pa3oBaTEbHOM MPOrpaMMbl YIEOHOTO MpeaMeTa cocTaBisieT 345
yacoB. O0s3aTenbHas ayIMTOpHast Harpy3ka — 333.
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