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
cenuaibHocT  15.02.16 TexHONOTHS  MAIIMHOCTPOCHUS, YTBEPKIACHHBIM
npuka3zom Munmnpocsemenus Poccun ot 14.06.2022 N 444.

VYueOnslii npenmer «MaTtemaTuka» SBISETCS 00A3aTENbHOW YaCThIO
o01eo0pa3oBaTeIbHON MOJTOTOBKHU OCHOBHOM npoeccuoHaIbHON
o0pa3oBaTeabHON MPOrpaMMbl — IPOrPAMMBI MMOATOTOBKU CIICIIMAIUCTOB CPETHETO
3BeHa M0 crienraibHOCTH 15.02.16 TexHomoruss MammmHOCTPOCHHUS.

Copepxxanue mporpaMmMbl yuyeOHoro npeamera «MaTtemaTtruka» HampaBlIEHO
Ha JOCTHM)KEHHME pe3yJbTaTOB €ro M3y4YeHUS B COOTBETCTBMU C TpPEOOBAHUSMU
dI'OC COO ¢ yuerom npodeccruonansaoi HarnpapienHoct I'OC CI1O

Oco0oe 3HaueHne y4eOHbIi NpeIMeT UMEET MPU POPMUPOBAHUU U PA3BUTHH
00X U MPOPECCUOHATBHBIX KOMIETEHIIUH.

OK O0l1. Bsibupars cmocobbl pelmieHds 3aaad  IpoQecCHOHATBHON
JEATEIbHOCTH IIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM

OK 03. [TnanupoBath ¥ peaii30BbIBaTH COOCTBEHHOE MPO(ECCUOHATBHOE U
JMYHOCTHOE pasBUTHE, IIPEANPUHUMATEIBCKY O NEeATEIbHOCTD B
npodeccuoHabHOU cdepe, UCTION30BaTh 3HAHUS 10 (PUHAHCOBOW I'PAMOTHOCTH B
Pa3IUYHBIX )KM3HEHHBIX CUTYaIUsIX

OK 04. DddexTuBHO B3aUMOJECUCTBOBATh UM pabOTaTh B KOJUICKTUBE U
KOMaH/1e

OK 05. OcymecTBisiTb YCTHYHO M NHCBMEHHYI0 KOMMYHHMKAIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ ydeTom 0coO€HHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

I[IK 1.1. Hcnone3oBaTh KOHCTPYKTOPCKYKD M TEXHOJIOTMYECKYIO
JOKYMEHTAIMIO MpU pPa3pabOTKe TEXHOJOIMYECKUX MPOLECCOB HN3rOTOBJICHUS
JieTajel MalllkH.

[IK 1.5. BpmosHATH pacyeThl MapaMeTpoOB MeEXaHUYecKOol o0paboTKu
W3FOTOBJICHHSI J€TaJlel MalliH, B TOM 4YHUCJIE€ C IPUMEHEHUEM CHUCTEM
aBTOMATU3UPOBAHHOT'O MPOEKTUPOBAHUS.

B pamkax mporpammbl y4eOHOro npeamera o0ydyarolUMUCS OCBAaUBaIOTCS
muuHoctHeie (JIP), meranpenMerneie (MP) u mpeamernsle ayist 0a30BOro u
yriyosenHoro ypoBueit uzydenust (IIP6 u IIPy) pe3ynbraTel B COOTBETCTBUU C
tpedoBanusimu PI'OC COO.



JIPS§ — cpopMHPOBAaHHOCTL POCCHUMCKONM TPaKIAHCKOH HIACHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IEpPE
PonunoM, ropaocTu 3a CBOM Kpaii, CBOXO PoauHy, CBOM SI3bIK U KYJIBTYPY, ITPOLIIOE
Y HACTOsIEe MHOTOHALMOHAJIBHOIO Hapoaa Poceny;

JIP14 — oco3HaHKe TUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

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

COLIMAJIBHOM HANpaBJIEHHOCTH, CIOCOOHOCTh WHULMHMPOBATH, IUIAHUPOBATH U
CaMOCTOATEIBHO BBIMOJIHATH TAKYIO J€ATEIbHOCTD;

JIP25 — unTepec K pa3nuyHbIM chepam npodeccuoHaNbHON 1eATeIbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OyAylieil mpodeccuu U 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 MTO3HAHUS MHUPA;

MP1 — camocTodTensHo QOpMyIHpOBaTh M aKTyalM3HPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

MP3 — onpenensaTe Lenn 1eaTeIbHOCTH, 33/1aBaTh IapaMETPhl U KPUTEPUN UX
JOCTHXKEHHS,;

MP4 — BBIABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEYMS 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 — criocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY METOJIOB
pELIeHUs MPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHbIX METO/I0B MTO3HAHUS;

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

MP12 — BBIABASTHP NPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTYaJIM3HPOBATH
3aadyy, BBIABHraTh THUIOTE3y €€ PEIHICHUs, HaXOAUThb AapryMEHThl IS
JI0KAa3aTeJIbCTBa CBOUX YTBEPKICHUM, 3a1aBaTh [TapaMeTPbl U KPUTEPUH PEILCHUS;

MP13 — aHanu3upoBaTh NOJYyUYEHHBIE B XOJI€ PELICHUS 3aJ]a4l PE3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSIX;



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 HaBBIKAMM MOJY4YEHHMs] MH(POpPMAUM U3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOATENIBHO OCYIIECTBIIATH IIOMCK, aHAJIN3, CACTEMATU3ALHIO U
MHTEPIIPETALNIO HH(POPMALIMY Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHUS;

MP28 — BnageTh pa3IMuHbIMU CTIOCOOaAMU OOIIEHUS U B3aNMOICHCTBHS;

MP30 — pa3BepHYTO W JIOTMYHO H3JaraTb CBOK TOYKY 3PEHUS C
WCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

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

MP33 — npuHMMAaTh LEIM COBMECTHOW AEATEIBHOCTH, OPTaHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenensiTh PO C YYETOM MHEHUH YYaCTHHKOB OOCYXIAaTh pe3yJbTaThl
COBMECTHOM padoThI;

MP36 — KOOpAMHUPOBATH W BBHINOJHATH PabOTy B YCIOBHUAX PEATBHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

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

MP42 — nenatb OCO3HaHHBIM BBIOOp, apryMEHTUPOBaTh €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;

MPS56 — npu3HaBath CBO€ NMPaBO U MPaBO APYTUX JIOJEH Ha OLIMOKH;

MP57 — pa3BuBaTh CIOCOOHOCTh MOHMMATh MHUpP C MO3ULUHU JIPYroro
YeJ0BeKa

[1PO1 — BnajgeHure MeTOJaMU 1OKA3aTeNIbCTB, AITOPUTMAMHU PELICHUS 3a/1ay;
yMeHHe (OpMYyJIHPOBATh ONPEICNICHUSI, aKCHOMbl M TEOPEMbl, MPUMEHATHh UX,
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, mpeodpa3zoBaHus JPOOHO-PALIMOHATBHBIX BbIPAKEHUI;



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

[1IP64 — ymeHue omepupoBaTh TMOHATHUSAMHU: (YHKIMS, HETpepbIBHAS
byHKIMS, TPOM3BOJHAS, MEpBOOOpa3Has, OMpPEACNICHHbI WHTErpaig; yMeHHe
HaXOJIUTh MPOU3BOAHBIC SJIEMEHTAPHBIX (YHKIUMA, HCIONb3YSl CIPaBOYHbIE
MaTepHualbl; MCCIEA0BaTh B MPOCTEUIIUX Ciy4asX (DYHKIMH HA MOHOTOHHOCTD,
HaXOJIUTh HAWOOJIbIIME M HAMMEHBIIUE 3HAaYeHUs (YHKIHHA; CTPOUTH Tpaduku
MHOTOYJICHOB C UCIIOJIb30BAHUEM arrapaTa MaTeMaTHYeCKOro aHalIn3a; IPUMEHSATh
NPOM3BOJAHYIO TMPH pPEIICHWH 3a7ad Ha JBWKEHHWE, pellaTh MPaKTHKO-
OPUCHTHPOBAHHBIC 3a/Jaydl Ha HaWOOJbIINE M HAMMEHbIIUE 3HAYCHUS, Ha
HAXOXKJEHUE MyTH, CKOPOCTH U YCKOPECHMUS;

[IP65 — ymeHue omnepupoBaTh NOHATHUAMM: palUOHAJIbHAas (QYHKIMS,
nokasarenbHas (QYHKIMsS, CTENEeHHas (QYHKUMs, Jorapupmuueckas (yHKIus,
TPUrOHOMETpHUUYecKue (yHKIUHU, 0OpaTHbIE (YHKIMH; YMEHUE CTPOUTH Tpaduku
W3YYCHHBIX (PYHKIMN, WCHONIB30BaTh TpaduKH MpPU HW3YYCHHH IMPOILIECCOB U
3aBHCHUMOCTEH, TpU pEIIeHUH 337a4 U3 IPYTHX Y4eOHBIX MPEAMETOB W 3a7ad U3
peasibHOM KU3HU; BRIpAXKaTh (POpMYJIaMU 3aBUCHUMOCTH MEXIY BETHUNHAMU;

[1P66 — ymeHue pemath TEKCTOBBIE 3a/1a4d Pa3HbIX TUIIOB (B TOM UYHUCIE Ha
IPOLEHTHI, A0JIM U YacTH, Ha ABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB U YCIYT,
HAJIOTH, 3aJla4d U3 00JIaCTU YIpaBJICHUS JUYHBIMU M CEMEWHBIMH (PUHAHCAMU);
COCTaBJISITh BBIPAKEHUS, YPaBHEHHs, HEPABEHCTBA U HMX CHCTEMBI 10 YCJIOBHIO
3aJa4M, WCCIIENOBaTh IMOJTYYCHHOE pEIICHHE M OIICHWBATh MPaBIONOJI00HOCTH
pe3ybTaTOB;

[IP67 — ymeHuwe omepupoBaTh MOHATUSMU: CpeAHEe apudmeTHueckoe,
MeAraHa, HanOoJIbIliee 1 HAUMEHbIIIee 3HAUEHUS, pa3Max, TUCIIePCHsl, CTAaHAapTHOE
OTKJIOHEHME 4YHCIOBOrO Habopa; yMEHHE W3BJIEKaTb, WHTEPIPETUPOBAThH
uHdopMaIuio, TMpeACTaBICHHYI0 B Ta0nuIax, Ha JauMarpaMmax, rpadukax,
OTPAXKAIOIyl0 CBOMCTBAa pEAJbHBIX IMPOLECCOB W SIBICHUN; 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]1a4; OIICHUBATh BEPOSTHOCTU PeabHBIX COOBITHIA; 3HAKOMCTBO CO CIyYailHBIMU
BEJIMUYMHAMU; YMEHHE MMPUBOUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OONBIINX YHCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;



IIP6G9 — ymeHue omepupoBaTh MOHSITUSIMM: TOUYKA, HpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YIOJ, CKPEIMBAIOIIMECS IPSAMBIE, IAPAJUIEIBHOCTD U
NEPIECHINKYJISIPHOCTD NMPSMBIX U INIOCKOCTEM, YTOJI MEXAY MPAMBIMH, YTOJI MEXIY
IPSAMOM M IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMHM, PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMH, PACCTOSHHE MEXIY IIOCKOCTIMM;
YMEHHE HCIIOJIb30BATh MpPHU PEIICHWU 3a7a4 H3Y4YEHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOIIET0 MUPA;

[IP610 — ymeHHe omnepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHHUK, CEUYEHHE
MHOTOTpaHHHMKa, KyO, mapajieNnenunesa, TMNpu3Ma, mOupamuna, Gurypa u
MOBEPXHOCTh BpalleHUs, LWIHHIAP, KOHYC, Imap, cdepa, cedeHus GUrypol
BpallleHus, IUIOCKOCTh, Kacaromiasics cdepbl, NUIMHApPA, KOHYyCa, IUIOMIAIh
NOBEPXHOCTU MUPaMUJbl, IPU3MBI, KOHYyCa, WIMHJIpPA, Iuiomanb chepsl, o0beM
Ky0a, NpSAMOYTOJIbHOTO MapajUlesienunena, MNUpaMuabl, MPU3MBblL, IHJIMHAPA,
KOHYyca, 11apa; yMEHHE N300pakaTh MHOTOI'PAaHHUKHU U MOBEPXHOCTHU BpaIllEHUs, 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/l00Hble (UTYpbl B IPOCTPAHCTBE; MCHOJIb30BaTh OTHOIIECHUE IUIOLIa/eH
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 omnepupoBaThb MOHATHSIMH: MPSMOYTOJIbHASI CHUCTEMA
KOOPAMHAT, KOOPAWMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPa, CKAISIPHOE
MIPOU3BEACHUE, YTOJI MEXIY BEKTOPAMH, CYMMa BEKTOPOB, IPOU3BEIECHUE BEKTOPA
Ha YHUCJO; HaXOAWUTh C IMOMOIIBI0O M3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEAUHBI
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
IIPUMEPBl MATEMATHYECKUX OTKPBITUM POCCHMCKOM U MHUPOBOM MAaTeMaTU4YECKOU
HayKH;

[Pyl — ymeHue onepupoBaTh NOHATUSAMU: ONPEAEIECHHUE, AaKCHOMa, TEOPEMA,
CJIEJICTBUE, CBOWCTBO, MPU3HAK, J0Ka3aTeIbCTBO, PABHOCHIbHBIE (POPMYIUPOBKH;
yMeHue (GopMyIHpoBaTh 00paTHOE U MIPOTUBOMOJIOKHOE YTBEPKACHUE, IPUBOIUTD
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 MCIOJb30BaTh 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; YMEHHUE 3a/1aBaTh U OIHUCHIBaTh rpadbl pa3inyHbIMU
crioco0aMu; NCIOJIb30BaTh Ipadbl IPU PELICHUH 3a]1a4;

[IPy4 — yMeHue CcBOOOJHO OINEPUPOBATH MOHATHSMHU: COYETAHUE,
NEPECTAHOBKA, YUCJIO COUETAHMI, YUCIIO MEpPECTaHOBOK; OMHOM HbroTOHA; ymeHue
IPUMEHATH KOMOMHATOPHBIE (PAKTBI U PACCYKIACHUS JJI PELICHUS 3a/1a4;

[IPy5 — ymenue omnepupoBaTh IOHATHIMH: HATYpPaJIbHOE YMCIO, LEIO0E
YHCJI0, OCTAaTOK I0 MOJYJIIO, PalMOHAIbHOE YHCIO, HUPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PalUOHAIBHBIX, JCHCTBUTEIbHBIX YHCEI;
YMEHHE HCMOIb30BaTh MPU3HAKU JEIMMOCTH, HAMMEHbBIIUN OOLIMI AenuTeNb 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 HATypaJbHOW CTENEHH, CTENEeHb C pPalMOHAIbHBIM
[IOKa3aTeJleM, CTElEHb C JIEUCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKAa3aTEIEM,
Jorapudm yucia, CHHyC, KOCUHYC U TaHI'€HC ITPOU3BOJIBHOTO YUCIIA;

[IPy7 — ymeHue OnepupoBaTh IMOHSATUSMH: TOXKIECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHMH M HEPaBEHCTB,
PaBHOCWJIBHOCTh  YpPaBHEHUW, HEPAaBEHCTB M  CHCTEM, palHdOHaIbHbBIE,
UppalOHaIbHBIE, NOKa3aTelIbHbIE, CTEIEHHBIE, norapupMuyecKue,
TPUTOHOMETPUYECKUE YPABHEHHMS, HEPABEHCTBA M CHUCTEMbl; YMEHHUE pellaTh
yYpaBHEHUS, HEPABEHCTBA M CHUCTEMbI C IMOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIATh
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 OINEpPUPOBATH MOHATUAMU: Tpaduk (yHKUHH,
oOpaTHast (pyHKIMS, KOMIO3ULMS (YHKUUN, JTUHEWHAs (YyHKUWSA, KBaIpaTHYHAS
GyHKUHMS, cTeneHHas (QYHKUOUs C UENbIM MOKa3aTejaeM, TPUTOHOMETPHUYECKHE
byHKIMHU, OOpaTHbIE TPUTOHOMETpPUUYECKHE (YHKIMM, TOKa3aTrelbHas W
jorapudmMudeckas (GyHKIMH, YMEHHE CTPOUTh Tpaduku (DyHKIMI, BBITOIHATH
npeoOpazoBanus rpa@uKoB HyHKIIHIMA;

YMEHHE HCIONb30BaTh Tpa@uku (GYHKIUN A7 W3yYeHUs MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 337a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 PEAIbHON
YKU3HH; BhIpaxaTh (OpMyJaMU 3aBUCUMOCTH MEXK]ly BEIMUYUHAMU;

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 HCMHOJIb30BaTh CBOMCTBA W rpadpuku (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,
apumeTHyeckas MporpeccHsi, TeOMEeTpUYEecKass Mporpeccusi, OEeCKOHEYHO
yObIBaloIasi reOMEeTpHUecKasi IPOrpeccusi; yMEHHUE 3a/1aBaTh MOCIEI0BATEIIbHOCTH,
B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX POPMYIT;

[IPyl0 — ymeHue omepupoBaTh MOHATUAMU: HEMPEPHIBHOCTH (YHKIUH,
aCUMNTOTHl Tpaduka (QYHKIUU, TepBas MU BTOpas MNPOU3BOJHAA (PYHKIUH,
rEeOMETPUYECKUH U (PU3WYECKUH CMBICI  TPOU3BOJIHOHN, TmepBooOpa3Hasd,
OINpE/ENCHHBId HMHTErpaj; yMEHHE HaXOAWTh aCUMNTOTHl Tpaduka (QyHKIHUH;
YMEHUE BBIUUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEIACHUS, YACTHOTO U KOMITO3ULIAN
(yHKLIHNA, HAXOIUTh YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIUY;

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;
HaXOAMTh IUIOIIAIU U 00BbEMBI (PUTYp C TOMOILBIO UHTETpaJia; MPUBOAUTH IPUMEPHI
MaTEeMaTHYECKOT0 MOJEIMPOBAHMSI C TOMOUIBIO TUPPEpEeHINaTbHBIX YPABHEHHUI;

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

[IPyl2 — ymeHue CBOOOJHO OINEPUPOBATH TMOHATUSIMH: CpEIHEe
apudmerrnyeckoe, MeauaHa, HauOoJblllee M HaUMEHbLIEE 3HAYEHUs, pa3Max,
JUCIIEPCHs], CTAaHAAPTHOE OTKJIOHEHUE JUIsl ONMCAHUS YHUCIOBBIX JAHHBIX; YMEHUE
UCCJIEI0BATh CTATUCTUYECKUE TAHHbIE, B TOM YHUCIIE€ C MPUMEHEHHEM IrpaduyecKux
METO/JI0B U AJIEKTPOHHBIX CPEACTB; TIpadUyecKu HCCIEA0BaTh COBMECTHBIC
HAOJIOICHUS C IOMOIIBIO JUarpaMM PacCEUBaHUS U TUHEHHOM perpeccuy;

[1Pyl13 — yMmeHue HaXOAWTh BEPOATHOCTU COOBITUH C HCIOJIb30BAHHEM
rpaUyecKux METOJAOB; NMPUMEHATh AJS PElIeHUs 3a1ad (OpMyJIbl CIOKEHUS U
YMHOXKECHHSI BEPOSATHOCTEH, (hOpMYJITy MOJTHOU BeposiTHOCTH, dhopmyiy bepryrm,
KOMOMHATOpHBIE (DaKThl U (POPMYJIBI; OLICHUBATH BEPOSATHOCTU PEATTbHBIX COOBITHH;
YyMEHUE OINEepUpoBaTh TMOHATUSAMHU: Ciy4yallHas BeJIWYMHA, paclpeesieHue
BEPOSITHOCTEM, MaTEMaTUYECKOE OXUAAHWE, JUCHEpPCHss U  CTaHAapTHOE



OTKJIOHEHHE CIIy4allHOM BEIMYMHBI, (YHKUMU paCHpPENeNIeHuss M IUIOTHOCTH
PaBHOMEPHOTr0, IIOKA3aTEJIbHOTO M HOPMAJbHOTO pAaCHpEACNICHUN; YyMEHUe
UCIIOJIb30BaTh CBOMCTBAa W3YYEHHBIX pacOpeleseHud J[Uis peuieHus 3ajad;
3HAKOMCTBO C TMOHATHSIMH: 3aKOH OOJBIIMX YHCEJ, METOAbl BBIOOPOYHBIX
UCCIJIEJOBaHM; YMEHUE IPUBOJUTH IIPUMEPHI MIPOSIBICHUS 3aKOHA OOJIBLINX YUCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[IPyl4 — ymeHue cBOOOJHO ONEpUPOBAaTH MOHATHUAMHU: TOUKA, HpsMasd,
IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUN Yroj, JABYTPaHHBIM Yrod,
TpEXTpaHHBbIA yIoJ, IEepeceKarouIecs, MNapajuleIbHble W CKPELIMBAIOIIHEC
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;, YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE;
YMEHHUE OIEpUPOBATH NOHATUSAMU: MHOTOTPAHHUK, CEYEHHME MHOIOIPAHHMKA,
OpaBWIbHBIM MHOTOIpaHHUK, @pHU3Ma, NHUpamMuaa, (Gurypa U IOBEPXHOCTb
BpalleHus, IWIMHAP, KOHYC, Iap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHS KOHYCa
U UWIMHApA, NapajUlelbHble OCH WJIM OCHOBAHMIO, CEUYEHHE IIapa, MIOCKOCTb,
Kacaroniasics cepsl, HUIHHPA, KOHYCA; YMEHHE CTPOUTh CEYEHNE MHOTOTPAHHHUKA,
n300pakaTb MHOTOIPAHHUKH, (PUTYphl U TIOBEPXHOCTH BpAILEHUS, UX CEUCHUS, B
TOM YHUCJIE C TIOMOLIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH 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 MPU3HAKAM, BBIMOJHATH HEOOXOJUMBbIC
JOTIOJTHUTENbHBIE TOCTPOEHUS;

[IPyl5 — ymeHnue cBOOOIHO ONEpUpOBaTh MOHATUSIMU: IUIOHIAAb (PUTYPBHI,
00beM (PUTYpBI, BEIMUMHA YTJIa, PACCTOSHUE OT TOUKH /10 MJIOCKOCTH, PACCTOSTHUE
MEXy MPSIMBIMU, PACCTOSHUE MEXIY IUIOCKOCTSIMH, TUIOIIAAb cephl, MIOMaIb
NOBEPXHOCTU  NUPAMUJBI, MPU3MbI, KOHyca, LMIUHApA, O00BeM KyoOa,
PsIMOYTOJIBHOTO TapajuleNienuIeia, MUpPaMUbl, MPU3MBI, IWIMHIPA, KOHYCA,
1iapa; yMEHHUE HaXOIUTh OTHOLLIEHHE 00bEMOB MOJA00OHBIX (DUTYD;

[IPyl6 — ymenue cBOOOAHO OMNEPUPOBATH MOHATUSAMHU: JBUKEHUE,
napajuielbHbId EPEHOC, CHMMETPHUS Ha IMJIOCKOCTH M B IMPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue NO00Ms, MOA00HBIE (DUTYPHI; YMEHHE Paclo3HaBaTh pPaBHBIC U
no/I00HbIe (UTYpbI, B TOM YHKCJE B MPUPOJE, UCKYCCTBE, apXUTEKType; YMEHHUE
UCITOJIb30BAaTh FT€OMETPUUECKUE OTHOILIECHHS, HAXOAUTh T€OMETPUUECKUE BETUUHUHBI
(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, MPOU3BEJCHUE BEKTOpPA HAa YHUCIO, PAa3lOKEHHWE BEKTOpa Mo Oaswucy,
CKAJISIPHOE TPOU3BEJCHUE, BEKTOPHOE IMPOU3BEACHUE, YTOJd MEXKIYy BEKTOpaMU;
YMEHHE UCIOIb30BaTh BEKTOPHBI W KOOPJIWHATHBIA METOA JJISI PEHICHUs
Tr€OMETPUYECKUX 3a7ad U 3ajlady JPYyrux Y4YeOHBIX NPEIMETOB; OMNEPUPOBATH
MOHATHUSIMU: MaTpula 2 X 2 U 3 X 3, onpenenuresb MaTpullbl, TEOMETPUUECKUI
CMBICJI ONIPEAETUTENS;

[TPy18 — ymeHue MmoennpoBaTh peajbHbIE CUTYAIlMU Ha A3bIKE MATEMAaTUKH;
COCTaBJISAITh BBIPAKEHUS, YPABHEHUSI, HEPABCHCTBA W UX CHUCTEMBI IO YCIOBUIO
3a/1a4uu, UCCIE0BATh TOCTPOCHHBIE MOJICTU C UCIIOJIb30BAHUEM ammapara aiareopsl,
HMHTEPIIPETUPOBATh MOJYUYEHHBINH pe3yJIbTaT; CTPOUTh MAaTEMATHUYECKUE MOJCIH C
MIOMOIIBI0 TEOMETPUYECKUX TOHITUH M BEJIWYMH, PEIIATh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3aJ]a4; COCTABIISITh BEPOSTHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH
MOJYYEHHbIA  pe3yJibTaT,  pellaTb  NPUKIAIHBIE  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 MPUPOIHBIX U OOIIECCTBEHHBIX
MIPOIIECCOB U SIBJIICHHI; YMEHHE PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU B
HCKYCCTBE, YMEHHE IPUBOAUTH MPUMEPBI MATEMATUYECKUX OTKPBITUIN POCCUICKOMN
Y MUPOBOM MAaTEMATUYECKOU HAYKHU.

O06bem 00pazoBaTebHOM MPOrpaMMbl ydeOHOTO TMpeameTa coctasisier 340
gacoB. O0s3aTenpHas ayIMTOpHAs Harpy3ka — 334.
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