AHHOTAUMSA
K padoueii nporpamMme no yueonomy npeamery OOIly.07 MatemaTuka

Pabouass mporpamma paspaboraHa B cooTBeTcTBUM C DegepanibHbBIM
roCyJ1IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO O0IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepanu oT  15.11.2023 1. Ne413, u denepanbHbIM TOCYyAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
npodeccun 15.01.38 OmnepaTop-Hanaauuk MeTAI000pa0aTHIBAIOIIUX CTaHKOB,
YTBEPKJI€HHBIM IIprKa3zoM MuHnnpocsenienust Poccun ot 15.11.2023 N 862.

VYyeOnslii mnpeamer «MaremaTtukay SBISETCS 00s3aTEIbHON  4YacThbIO
o011eo6pazoBaTeIbHON MOJATOTOBKHU OCHOBHOM npoeccuoHaIbHON
o0pa3oBaTeabHON MPOrpaMMbl — MPOrPaMMbl MOJATOTOBKH KBATH(UIIUPOBAHHBIX
pabounx, ciyxkamux 1o npodeccun  15.01.38  OmnepaTop-Hajaauuk
MeTaJlI000padaTbiBaroluX CTaHKOB. CoJiepykaHue MPOrpaMMbl yueOHOTo IpeAMETa
«Maremaryka» HalIpaBJICEHO Ha JOCTH)KEHHE pe3yJbTaTOB €ro H3y4YEHHs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yuyerom mnpodeccHoHaIbHOM
HanpasyieHHocTH OI'OC CIIO.

Oco0oe 3HaueHne yuyeOHblil MpeaMET UMEET NMpU (OPMHUPOBAHUU U PA3BUTUU
o0mMX M TMPOQPEeCcCHOHANbHBIX KOMIIETEHIMM, a TakXe COOTBETCTBYIOUIMX UM
pesyabsTaTam ooyuenus corsacao @I'OC COO.

Oco0oe 3HaueHue y4eOHbIi peIMeT UMeeT Ipu GOPMHUPOBAHUM U PA3BUTHU
O0IIMX ¥ MPOPECCUOHANBHBIX KOMITETEHIIHH.

OK O01. BeiOupate cmnocoObl pelmieHds 3afad  MnpogdecCUOHaNbHOU
NEeATEIbHOCTH MPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM

OK 03. IlimanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATETBCKY IO NEeSATEIbHOCTD B
npodeccruonanbHol cepe, MCMOMB30BaTh 3HAHMS IO MPABOBOM M (HDMHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIUsIX

OK 04. D¢ddexTuBHO B3amMoACHCTBOBaTh M pabOTaTh B KOJUICKTHBE M
KOMaH/1e

OK 05. OcymecTtBnsaTe yCTHYHO M NUCBMEHHYI0O KOMMYHHUKAIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit ®denepanum ¢ yyeToM 0coO€HHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

[TIK 1.4. OcymiecTBIsATh TEXHOJOTHUYECKHI TpoIiecc 00pabOTKu AeTaliel Ha
TOKapHBIX CTaHKAaX C COOJIOACHHEM TpeOOBaHMM K KauyeCTBY B COOTBETCTBUHU C
3aJJaHUEM U TEXHUYECKOU JIOKYMEHTAIUEN

B pamkax mporpammbl y4eOHOro npeamera o0ydaroIIUMMUCS OCBaMBaIOTCS
muuHoctHeie (JIP), meranpenmernoie (MP) u mpeamerHsle mjis 0a3oBOro u



yriryonenHoro ypoHen usydenus (IIP6 u IIPy) pe3ynbTaThl B COOTBETCTBUU C
tpedoBanusiMu OI'OC COO.

JIP8 — chopMUPOBAaHHOCTh POCCHMCKON TPakTaHCKOW WICHTUYHOCTH,
[IaTPUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHou, ropoctu 3a CBOM Kpau, CBOXO PoJIHY, CBOM S3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsIEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

JIP14 — oco3HaHKe TUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

JIP23 — rOTOBHOCTb K TPY/ly, OCO3HAHUE IIEHHOCTH MaCTEPCTBA, TPYA0JII00UE;

JIP24 — TroTOBHOCTh K QaKTHUBHOW [EATEIIBHOCTH TEXHOJOTMYECKOU U
COLIMAJIBHOM HANpaBIEHHOCTH, CIOCOOHOCTh WHULMHPOBATh, IUIAHUPOBATh H
CaMOCTOSITEIIBHO BBIIIOIHATH TAKYyI0 AEATEIBHOCTD;

JIP25 — unTepec K pa3nuvHbIM chepaM npodeccuoHaIbHON AeATeITbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp OyaylIell nmpodeccun M peann3oBbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

JIP26 — roTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHMIO M CaMO0OOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

JIP33 — COBEpPIICHCTBOBAHUE S3BIKOBOM M YMTATENBCKOW KYJIBTYpPbI KaK
CPEACTBA B3aNMOJCHUCTBUS MEKY JIFOJbMH U TIO3HAHUS MUDA;

MP1 — camocrositenbHO (HOpMyIHUpOBaTh M aKTyalIU3UPOBATH IMPoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBiMBaTh CYIIECTBEHHbIA MPU3HAK WM OCHOBAHMS IS
CpaBHEHHS, KJlacCU(PUKAITUU U 0000IIECHNS;

MP3 — onpenensTs nenu AeITeIbHOCTH, 33/1aBaTh NapaMeTPhl U KPUTEPUU UX
JOCTHXKEHHS,;

MP4 — BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX;

MP5 — BHOCUTH KOPPEKTHBBI B JIE€STEIBHOCTH, OLEHUBATH COOTBETCTBUE
pE3yNbTATOB LIEJSIM, OLIEHUBATh PUCKHU MTOCIIEICTBUN NEATEIbHOCTH;

MP6 — pa3BuBaThb KpEaTUBHOE MBIIUIEHUE MPU PEIICHUH >KU3HEHHBIX
npoOJieM;

MP8 — cnocoOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TOMCKY METO/IOB
pELIeHUs MPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHbIX METO/I0B MTO3HAHUS;

MP10 — ¢dbopmupoBaHre Hay4HOrO THUIIA MBIIUICHUS, BIaJCHUE HAy4YHOU
TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMHU U METOAAMU;

MP12 — BBIABISATH NPUUYUHHO-CIEACTBEHHBIE CBSI3M U aAKTYaJIU3UPOBATH
3a/lady, BBIJBUIaTh THUIOTE3y €€ pELICHUs,, HaXOJIUTh AapryMEHTbl s
JI0KA3aTEIbCTBA CBOMX YTBEPKICHUM, 3a1aBATh TapaMEeTPhbl U KPUTEPUU PELLICHUS;



MP13 — ananmm3upoBaTh MOITYYEHHBIE B XOJI€ PELICHUS 3a/1a4dl Pe3yJIbTaThI,
KPUTHYECKN OLIEHMBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSX;

MP17 — yMeTh NEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO M NMPAKTUYECKYIO
001acTh KU3HEAEATEIbHOCTH;

MP18 — ymeTh UHTErpUpOBaTh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00IacTel;

MP19 — BpliBUraTh HOBBIE HJEW, IIPEMJIaraTb OPUTHHAIBHBIE IOAXOABI U
penieHus

MP21 — BnageTs HaBbIKaMH OTyUeHUS UHOOPMALIMK U3 UCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITENBHO OCYIIECTBIISITh IIOMCK, AHAJIW3, CUCTEMAaTU3ALMUI0 W
MHTEPIIPETALNIO HH(POPMALINK PA3TMYHBIX BUAOB U (POPM MPEICTABICHHUS;

MP28 — BrafieTh pa3iaMuHbIMU crIoco0aMu OOIIEHUS U B3aUMOJACHCTBYS;

MP30 — pa3BepHyTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3pEHHUS C
HCIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;
MP31 — mnoHmMaTh H UCIOJL30BaTh MPEUMYIIECTBA KOMaHIHOM U

WHIUBUYJIbHON paOOThI;

MP33 — npuHHMaTh LEIM COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHUPOBATh JEWUCTBUS IO €€ JOCTWIKECHHIO: COCTABJIITH IUIAH JEHUCTBUM,
pacnpenensaTb pojad C y4eTOM MHEHUH YYaCTHUKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

MP36 — KOOpIMHMPOBATH U BBINOJHATH padOTy B YCIOBUSX PpEalbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

MP37 - ocymiecTBIATh TO3UTUBHOE CTPATETUUECKOE ITOBEICHNUE B PA3TUYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM

MP42 — nenaTh OCO3HAHHBIA BBIOOp, ApPryMEHTHPOBaTh €ro, OparTh
OTBETCTBEHHOCTb 3a PEILIECHHUE;

MP46 — Bnamerh HaBbIKAMU TO3HABATENHHON pedieKcHr KaKk OCO3HAHUS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHUMU

MPS55 — npuHHMaTe MOTHBBI M apryMEHTHI IPYTHUX JIIOAEH IPU AHAIU3E
PE3YJIbTATOB JIEATEIBHOCTH;

MPS56 — npu3HaBath CBO€ NMPaBO U MPaBO APYIHUX JIOJEH Ha OLUMOKU;

MP57 — pa3BuBaTh CHOCOOHOCTh MOHHMMATh MHpP C MO3ULHUHU APYroro
YyeJ0BeKa

[1PG1 — BnageHne MeToaaMM A0Ka3aTeNbCTB, aJITOPUTMaMU PEIICHUS 3a/1a4;
yMeHHe (HOpMyIHpOBaTh ONPECIICHUS, aKCHOMbI M TEOPEMbI, MPUMEHSTh UX,
MIPOBOANTH JOKA3aTENbHBIE PACCYKICHHS B X0I€ PELICHUS 3a1a4;



I1P62 — ymeHue onepupoBaTh MOHATUSAMU: CTENIEHb YUCIIA, IOTapU(PM YKCIIa;
YMEHHUE BBINOJHATh BBIYMCICHUE 3HAYEHUN M NPeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEHSAMU U JIorapudMamu, Ipeodpa3zoBaHus JpOOHO-PALMOHATIBHBIX BBIPAKEHUMH;

[IP63 —  yMmenue  omepupoBaThb  MOHATHSAMH:  palMOHAJBHBIE,
UppalMOHaJIbHBIE, IIOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapupmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHsI U HEPABEHCTBA, UX CUCTEMBI,

[1P64 — ymeHue onepupoBaTh HOHATUAMU: (PYHKIIMSL, HETIpEpbIBHAS QyHKIUA,
IPOU3BOJHAs, IEpBOOOpa3Hasi, OIpPENEICHHbIH WHTErpajl; yMEHHE HaXOJIUTh
IPOU3BOJHBIE JJIEMEHTAPHBIX (YHKIUH, HCHOJB3Yys CHPaBOYHBIC MaTepUabI;
UCCIIEIOBaTh B MPOCTEHIIMX Ciy4asxX (YHKIMM HAa MOHOTOHHOCTh, HaXOJWUThb
HauOOIbIINE U HAMMEHBIIINE 3HaUeHHUs (PYHKIIHI; CTPOUTH TpaduKi MHOTOWICHOB
C UCIIOJIb30BAHUEM allllapaTa MaTeMaTUYECKOI0 AaHAIIN3a; IPUMEHSTH IPOU3BOAHYIO
IIPYU PELICHNUH 33]1a4 Ha IBH)KEHHE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U Ha
HauOoOJIbIINE W HAUMEHBIIME 3HAYCHUs, HAa HaXOXKJIEHUE IIyTH, CKOPOCTH U
YCKOPEHMUS;

[IPOGS — ymeHue onepupoBaTh MNOHATUSIMHU: palUOHAIbHAS (YHKIHS,
noKaszarelibHass (yHKLUMs, CTeneHHas QyHKUusA, Jorapudmuueckas (QyHKIuS,
TPUTOHOMETPUYECKUE (PYHKIMHU, OOpaTHbIe (DYHKIHMH; YMEHHUE CTPOUTH I'paduku
U3YYECHHBIX (DYHKLIMH, HCHOJB30BaTh IpaUKU NpU H3YYEHHH IPOLIECCOB U
3aBHCHMOCTEH, MpU pEelIeHUH 33Jad U3 APYTUX y4eOHBIX MPEIMETOB U 33/4ay U3
peabHOM JKU3HU; BBIpaKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUNHAMU;

[1P66 — ymeHue pemaTh TEKCTOBbIE 33J]a4l Pa3HBIX TUIIOB (B TOM YHCJIE Ha
MPOLIEHTHI, JOJM M YacTH, HAa JBUKEHUE, paboTy, CTOMMOCTh TOBapOB M YCIYT,
HaJIOTH, 3aJa4i U3 OOJACTH YMpaBIICHUA JUYHBIMU U CEMEUHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CUCTEMBI MO YCIIOBHUIO
3a/layd, MCCIIEIOBaTh IOJYYEHHOE pEUIEHUWE W OLIEHMBATh NPaBIONOJ00HOCTH
pE3yNbTaTOB;

[IP67 — yMeHue omepupoBaTh MOHATUSMU: CpeaHee apuPpMeTHIECKOE,
MearaHa, HauOoJibllee U HAUMEHbIIee 3HAUYEHUS], pa3Max, AUCIIEePCHsl, CTaHIapTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATH
uH(popMaluio, MpeACTaBICHHYI0 B Tal0iauuax, Ha JAMarpammax, rpadukax,
OTpPaXaloLyl0 CBOWCTBA pEAIbHBIX MPOLIECCOB U SBJICHHUM; MPEACTABIATH
UH(OpPMAIMIO C TOMOIIBIO TAOIUI] U JMAarpaMM; HCCIEI0BAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM TIpapUuecKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

[TP68 — ymeHue onepupoBaTh MOHATHSIMH: CIyYalHBINA OMBIT M CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYyYaHOTO COOBITHSA, YMEHHE BBIUUCISATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpaUuecKMX METOAOB; MPUMEHSITh (POPMYJbI CIOXKEHUS U
YMHOXKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBIE (PaKThl U (OpMyJbl MPU PELICHUU



3a]1a4; OLICHUBATh BEPOSTHOCTU PEaIbHBIX COOBITHIL; 3HAKOMCTBO CO CIIy4YallHbIMU
BEJIMYMHAMU; YMEHHUE MMPUBOIUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YUCEN B
NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

I[IP69 — yMeHue omepwpoBaTh MOHATHUSMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, JBYI'PAHHBIN YIOJl, CKPEIMBAOIIMECS IPSIMBbIE, TapAIJIEIBHOCTD U
NEPIEHANKYJIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YTOJI MEKY IPSIMBIMH, YTOJI MEXITY
IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMHM, PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSITHUE MEXAY IPSMBIMH, PACCTOSHHE MEXIY IIOCKOCTSIMM;
YMEHHE HCIOJIb30BaTh MpPH PEIICHWH 3a7a4 HW3Y4YeHHbIE (aKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAOIIETO MUPA;

[IP610 — ymeHue omnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHUK, CEUCHUE
MHOTOTpaHHMKa, KyO, mapajulenenunesn, MNpu3Ma, Oupamunaa, ¢urypa u
NOBEPXHOCTh BpallleHUs, LWIUHAP, KOHYC, IIap, cdepa, cedeHus (QUrypbl
BpallleHus, IUIOCKOCTh, Kacaromasicss cepbl, LMIUHApPA, KOHYyca, IUIOIIAIb
NOBEPXHOCTU MHUPaMUJbl, TPU3MBI, KOHYyCa, LWIMHJIpPA, Iuiomanb chepsl, o0bemM
Ky0a, MNpsSMOYroJbHOTO Mapajiejenuneaa, OUpaMuibl, OPU3MBbI, LUIUHAPA,
KOHYCa, 1apa; yMEHHUEe 300pakaTb MHOTOIPAHHUKY U TIOBEPXHOCTH BpPAIIEHUS, UX
CEUEHHMSI OT PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pACIO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE, YMEHHE pPAclO3HaBaTh
IIpaBUJIbHBIE MHOTOTPAaHHUKY;

[IP611 — ymeHue omnepupoBaTh MOHSATHUSAMH: JBHKEHHUE B IPOCTPAHCTBE,
no/l00Hble (UTYpbl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOILIEHUE IUIOIIAEH
MOBEPXHOCTEN U 00BEMOB NOJIOOHBIX (UTYpP MPH PELICHUH 33/1aY;

[IP612 — yMeHHE€ BBIYUCHATH T'€OMETPUUYECKHUE BEJIMYMHBI (JJIMHA, YTrOJI,
0L, 00bEM, IJIOIIAb MOBEPXHOCTH), UCIONb3Ys U3y4YEeHHbIE (HOPMYJBI U
METO/bL;

[IP613 — ymeHue omnepupoBaTh HNOHATUAMU: NPSIMOYTOJIbHAS CHCTEMa
KOOpPJIMHAT, KOOPJAWHATBI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAISIPHOE
IIPOU3BEACHUE, YIOJI MEXIY BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YMCJIO; HAXOAUTh C IMOMOIIBI0 M3YYEHHBIX (POPMYJ KOOPAHMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXAY JBYMsI TOUKAMU;

[1P614 — ymeHue BbIOMpATh MOAXOASAIINN U3yYEHHBIA METOM JUISl PEIICHHUS
3a/layd, paclo3HaBaThb MaTeMaTHdeckue (akTbl U MaTeMaTHYECKUE MOJIETU B
OPUPOJIHBIX U OOILECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; yMEHHE TPUBOIUTH
MIPUMEPBl MATEMATUUYECKUX OTKPBITHM POCCUMCKONM M MHPOBOM MAaTEMaTHYECKOU
HayKU;

[IPyl — ymenue onepupoBaTh NOHATHUAMU: ONIPEACIICHUE, AKCHOMA, TEOPEMA,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEeIbCTBO, PABHOCUIIbHBIE (POPMYIHPOBKHU;
yMeHue GopMyIrpoBaTh 00paTHOE U MPOTUBOIOJIOKHOE YTBEPKICHHUE, TIPUBOJIUTh



IpUMEpPBl U KOHTPIPUMEPHI, HUCIOJIb30BATh METOJ] MAaTeMaTU4YECKOW HHIYKLUU;
IPOBOJUThH JIOKA3aTEJIbHbIE PpACCY)XICHHUSI NpPU PEIICHHH 33]ad, OLICHUBATh
JIOTUYECKYIO NMPABUIILHOCTh PACCYkKICHHUIA;

[IPy2 — ymeHme omepupoBaTh HOHATUSMM: MHOKECTBO, IOAMHOXECTBO,
oIepalyy HajJ MHOKECTBaMHU; YMEHHUE HCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapart JUisl OIIMCAaHUs peabHbIX MPOIECCOB U SBJICHUM U MIPU PELIEHUH 33/]a4, B
TOM YHCJIE U3 JPYTUX YUEOHBIX [IPEIMETOB,;

[IPy3 — ymeHue onepupoBaTh MOHATUSAMU: TIpad, CBA3HBIA rpad, nepeso,
IUKJ, Tpad Ha TUIOCKOCTH; YMEHHE 3a/laBaTh M OMUCHIBATH Tpadbl pa3IUUHBIMU
crioco0aMu; UCIOJIb30BaTh Tpadbl MPHU PEIICHUH 3a]1aY;

[IPy4 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUSMU: COYETAHHE,
IEPECTaHOBKA, YUCIIO COYETAHUMN, YUCIIO IIEpPEeCTaHOBOK; OMHOM HploTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS AJIS pEeLICHUS 3a1a4;

[IPyS — ymeHue onepupoBaTh NOHATHSIMU: HATyPAJIBHOE YUCIIO, LIETI0E YHUCIIO,
OCTaTOK MO MOZYJIIO, PAlMOHAIBHOE YUCII0, HPPALMOHAIIBHOE YHCIIO, MHOXKECTBA
HAaTypaJbHbIX, UENbIX, PAUUOHAIbHBIX, JEHCTBUTEIBHBIX YHCEN, YMEHHUE
UCIIOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAWUMEHBIIMI OOUmMI JAenuTens |
HauMMeHblIIee 00111ee KpaTHOE, AIrOpUTM EBKITMIA MTPU pEIIEHUH 33/1a4; 3HAKOMCTBO
C pa3JIMYHBIMU MO3ULMOHHBIMA CHCTEMAMH CUUCIICHUS;

[IPy6 — ymeHue CBOOOAHO ONEPUPOBATH MOHATHSMH: CTEIEHb C LEIBIM
IIOKa3aTesieM, KOpPEHb HATypaJIbHOW CTEIEHH, CTENEHb C PALMOHAIBHBIM
[IOKa3aTeJleM, CTElEHb C JIEUCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKAa3aTEIEM,
jorapudM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

[IPy7 — yMeHHe onepupoBaTh IMOHATHIMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh  YpPaBHEHUW, HEPAaBEHCTB M  CHCTEM, palHdOHaIbHbBIE,
UppaLHOHaIbHBIE, [IOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHMs, HEPABEHCTBA M CHCTEMBI; YMEHHE pEIaTh
YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI C IOMOIIBI PA3IMYHBIX MTPUEMOB; PEIIAThH
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MapaMeTpOM; MPUMEHATH YpaBHEHUS,
HEpPaBEHCTBA, MX CHUCTEMBI ISl pElIeHUs MaTeMaTHYEeCKUX 3aJady M 3aJad H3
pa3nuYHbIX 00JaCTEl HAYKU U peajbHOM KU3HU;

[IPy8 — ymeHue cBOOOAHO OMEPUPOBATH MOHATUSIMH: Tpaduk (QyHKIMH,
oOpaTtHast pyHKIMs, KOMITO3UIMs (QYHKIWMA, JTUHEWHAs (YHKIWSA, KBaIpaTHUHAS
GyHKIMS, CTeNeHHas (QYHKIMS C LEeJIbIM IOKa3aTejaeM, TPUTOHOMETPUUYECKHUE
byHKIIMKA, OOpaTHbIE TPUTOHOMETPUYECKHME (DYHKIIMH, TIOKa3aTelbHAas |
jgorapupmMuyeckass (QYHKIMH; YMEHUE CTPOUTh Tpaduku (DYHKIMI, BBIIOJHATH
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

YMEHUE HCIONb30BaTh rpaduku (yHKIUA A1 W3y4EeHHUs] TPOLECCOB U



3aBHCUMOCTEH MPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U U3 PEaJIbHON
KU3HU; BbIpaxaTh (OpMyJIaMHi 3aBUCUMOCTH MKy BEIUYNHAMY,

YMEHUE CBOOOJHO ONEPUPOBaTH MOHATUSAMH: YETHOCTh  (DYHKIIHH,
NEePUOANYHOCTD (DYHKIMH, OTPAaHUYCHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (DYHKIIWH,
IKCTPEMYM (YHKIMM, HauOosplliee W HaUMEHbIlIee 3HA4YEeHUA (QYHKIUU Ha
IPOMEXYTKE; YMEHHE MPOBOJUTH HCCIIEA0BAaHUE (PYHKIINH;

YMEHHME HCHOJIb30BaTh CBOMCTBA U Tpapuku GQYHKIOUN JUid peLIeHUs
YpaBHEHUI, HEPABEHCTB M 33jad C MapamMeTpamMu; U300paxkaTb Ha KOOPIAMHATHOU
IIJIOCKOCTY MHOYKECTBA PELICHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

[IPy9 — yMeTh cBOOOJHO OmeprupoBaTh MOHITHSAMU: IMOCIEI0BATEIbLHOCTD,
apudmeTrnyeckass TMporpeccus, TeOMEeTpUYecKkas Mporpeccusi, OECKOHEUHO
yObIBaroIasi FEOMETPUUECKAsI IPOrPECCUsl; YMEHHUE 3a/1aBaTh 1OCIIEI0BATEILHOCTH,
B TOM YHCJIE C TIOMOIIIBIO PEKYPPEHTHBIX POPMYJI;

[IPyl0 — yMeHue omnepupoBaTh NOHATHUAMHU: HENPEPHIBHOCTh (DYHKIIHUH,
acUMNTOTHl Trpaduka (QYHKIMM, TepBas W BTOpas IMpou3BOJAHAS (YHKIUH,
FEOMETPUYECKUI W (PU3MYECKUM CMBICI  TMPOU3BOJHOM, IEpBOOOpa3Has,
ONpEJENCHHbIA MHTErpaj; yMEHHE HaXOAUTh ACHUMNTOTHI rpaduka (yHKINH;
YMEHHE BBIYUCIISATH TPOU3BOIHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO U KOMIIO3ULIUH
(GyHKIUI, HAXOIUTh YpaBHEHHE KacaTeJIbHOU K rpaduky QpyHKINU;

YMEHHME HCIOJB30BaTh MPOU3BOJHYIO JJsi HCCIEAOBAHUA (YHKUUH, IS
HaxXO0XJICHUSA HAWIYYILIETrO PElICHUs B IIPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
HKOHOMHUYECKUX U PUZNYECKUX 3a/1adyax, JIs ONpeeTICHHsI CKOPOCTU U YCKOPEHUS;
HAXOJUTh MJIOMIAIA U 00beMbI PUTYP C MOMOIIBIO HHTETpasia; IPUBOJAUTH IPUMEPHI
MaTEMaTUYeCKOr0 MOACIIUPOBAHUS C IOMOLIBIO TU(DPepeHIINATIbHBIX YPAaBHEHU;

[IPyll — ymeHue omnepupoBaTh TMOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCJA, MOAYJIb U apTyMEHT KOMILIEKCHOTO YHCIa,
dopMa 3anmucu KOMIUIEKCHBIX 4MCeN (FreoMeTpuuecKas, TPUTOHOMETpUYecKas U
anreOpanueckasi); yMeTb  MPOU3BOJIUTH  apU(METUYECKUE  JIEUCTBUS  C
KOMIUIEKCHBIMA YMCJIAMU; TPUBOAUTH IPUMEPHI MCIOJIB30BAHUSA KOMIIJIEKCHBIX
YUCEIT;

[IPyl2 — yMeHue cBOOOAHO OINEPUPOBATH TOHATHSAMHU: CpEAHEE
apupMeTnyecKkoe, MeauaHa, HauOoJsblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHHWE ISl OMMCAHUS YHMCIOBBIX JAHHBIX; YMEHHUE
UCCJIEIOBATh CTATUCTUYECKHE JJaHHBIE, B TOM UHCJIE C MPUMEHEHUEM IpapuuecKuxX
METOJIOB U DJIEKTPOHHBIX CPEIACTB; TIpaUuecKu HCCIEeI0BaTh COBMECTHbBIE
HAOJIIOJICHUS C IOMOILBIO TUarpaMM pacCeUBaHUs U IMHEHHON perpeccuu;

[IPyl3 — ymeHue HaXOOuThb BEPOSITHOCTH COOBITHI C MCIOJIb30BAHUEM
rpauyuecKkux METOJIOB; MPUMEHATH JJIsl PEHIeHUs 3a1ad (POpMYJIbl CIOXKEHUS U
YMHOXKEHHSI BEPOATHOCTEHN, (GOpMYITy MOJTHOU BEpOSTHOCTH, popmyiy bepryimy,



KOMOHWHATOpPHBIE (PaKTHI M POPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHH;
yMEHUE OINEepUpOBaTh TOHITHSAMHU: CiydallHas BeJIWYWHA, paCIpeCIICHHUE
BEPOATHOCTEH, MaTeMaTH4ecKoe OXUIaHHWe, JUCIepcus M CTaHAapTHOE
OTKJIOHEHHE CIIy4allHOM BEIMYMHBI, (YHKIUH pacTpeAeNieHUus] U IUIOTHOCTH
pPaBHOMEpPHOTO, IMIOKA3aTeIhbHOIO W HOPMAJIBHOTO paCHpelesiCHul; yMEHHe
UCTIONIb30BaTh CBOWMCTBA W3YYCHHBIX paclpelesieHud s pelieHHs 3a/ad;
3HaKOMCTBO C TOHATHSAMH: 3aKOH OOJNBIINX YHCEN, METOJbl BBIOOPOYHBIX
WCCJICIOBaHMIA, YMEHUE TIPUBOIUTH TIPUMEPHI MIPOSBICHUS 3aKOHA OOJBIIINX YHCEI
B IIPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[IPyl4 — ymeHue CBOOOJHO ONEPHUPOBATH TOHATHUSAMH: TOUYKA, MpsSMas,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKAWA YTOJ, JIBYTPAHHBIM YTOJ,
TPEXTPaHHBIA yTOJI, TIEPECEKAIOIINECs, TMapaUICIbHBIE H CKPEIIMBAIOIIHECS
npsiMbIe, MapaIeTbHOCTh U MEPIECHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXIy MPSMBIMH, YTOJI MKy MPSIMON U TUIOCKOCTHIO, YTOJI MEXAY MJIOCKOCTSIMU;
yMEHUE UCIOJIb30BaTh NpPHU pEHICHUWU 3ajlad M3y4YeHHbIe (AKTBI U TEOPEMbI
IUTAHUMETPHUH, YMEHHE OLIEHWBATh pa3Mephl OOBEKTOB B OKPYKAIOIIEM MHPE;
yMEHHE OIepUPOBATh MOHATHSMHU: MHOTOTPAHHUK, CEYCHHE MHOTOTPAHHHKA,
MPaBUIBHBIA MHOTOTPAaHHUK, TMpHU3Ma, NHpaMuaa, (urypa W TMOBEPXHOCTH
BpalieHus, IWINHAP, KOHYC, map, chepa, pa3BepTka MOBEPXHOCTH, CEYCHHS KOHYCa
U IWIMHAPA, TapajUieibHble OCH WJIM OCHOBAHMIO, CEUYECHME Iapa, MIOCKOCTH,
Kacarorasicst cepsl, IIMH]pa, KOHYCa; YMEHHE CTPOUTh CEYEHNE MHOTOTPAHHHKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TTOBEPXHOCTH BpAIlCHUS, UX CEUCHUS, B
TOM YHCJE C TIOMOIIBIO DJIEKTPOHHBIX CPEACTB;, YMEHHE MPHUMEHSTHh CBOWCTBA
TE€OMETPUUYECKUX  (QUTYp, CaMOCTOSTENLHO  (QOPMYJIUPOBATH  OMpEACTICHUS
U3y4aeMbIX (UTYp, BBIBUTATh THUIIOTE3bl O CBOWCTBaX W  TMpHU3HAKAX
reOMETPUYECKUX (PUTYp, 0OOCHOBBIBATH WIJIM OTIPOBEPraTh UX; YMEHHUE MMPOBOIUTH
Kiaccuukanuio GUryp mo pasidyHbIM MpPU3HAKAM, BBITIOJHITH HEOOXOIUMBbIE
JOTIOJTHUTEJIHHBIC TTIOCTPOCHUS;

[IPyl5 — ymenue cBOOOJHO OINEPUPOBATH MOHATUSIMH: TUIONIAAb (UTYPHI,
00BbeM (UTYpPBI, BEIMYHHA YTJIa, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSTHUE
MEXIy MPSMBIMU, PACCTOSHUE MEXIY IUIOCKOCTSIMH, TUIOIMIAAs cephl, TUIOIMaIh
MOBEPXHOCTH  NUPAMUIBI, TMPHU3MBI, KOHyca, LWIUHApa, O00BeM KyOa,
IPSIMOYTOJIBHOTO TapaijieNienuIeaa, MUpaMuabl, TPU3MbI, HWIHHIpA, KOHYCA,
1apa; yMeHHe HaXOIUTh OTHOIIIEHHE 00EMOB MOJ00HBIX (DUTYD;

[IPyl6 — ymeHue CBOOOJHO ONEPUPOBATH TMOHSATUSMH: JBHKCHHE,
napaieIbHbIA TIEPEHOC, CHMMETPHUS Ha TJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue Moj100us, MOA00HBIE (DUTYpPBI; YMEHHE paclo3HaBaTh paBHbIE U
noI00HbIe (PUTYpBI, B TOM YHKCJE€ B MPHUPOJE, UCKYCCTBE, apXUTEKType; YMEHHUE
UCTIOJTb30BaTh T€OMETPUIECKIE OTHOIICHHS, HAXOAUTh T€OMETPUICCKUE BETNIHHBI



(nmuHa, yroJ, IIomaab, oObEM) MpPU PEHICHUW 3aJad U3 JPYyTUX Yy4eOHBIX
IIPEIMETOB U U3 PEajbHON KU3HU;

[IPyl7 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUAMH: HPSIMOYILOJIbHAS
CUCTEMa KOOpPJMHAT, BEKTOp, KOOPJIAWHATHI TOYKH, KOOPAMHATBHI BEKTOpa, CymMMa
BEKTOPOB, MPOU3BEJCHHE BEKTOpA Ha YHCIO, Pa3jIOkKEHUE BEKTOpa Mo Oasucy,
CKAJIIPHOE TPOU3BEIACHUE, BEKTOPHOE IPOU3BEACHUE, YTOJ MEKIYy BEKTOPAMU;
YMEHHE UCIOIb30BaTh BEKTOPHBII W KOOPAWHATHBIA METOA IS PELICHUS
reOMETPUYECKUX 3a7a4 U 3a/lad JPYyrux Y4YeOHBIX NPEIMETOB; OMNEpUPOBATH
MOHATHSAMU: MaTtpuna 2 X 2 u 3 X 3, onpenenuresb MaTpulbl, TEOMETPUUECKUN
CMBICIT OIPEETUTEILS;

[1Py18 — yMeHre MoienMpoBaTh peajbHble CUTyallut HA A3bIKE MATEMATUKH;
COCTaBIISAITh BBIPAKCHHUS, YPABHEHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIIOBHUIO
3aJ]a4uM, UCCIIEA0BATh IOCTPOECHHBIE MOJIENH C UCIIOJIb30BAHUEM alapara anreopsl,
MHTEPHPETUPOBATH MOJYUYEHHBIM PE3yJIbTAT; CTPOUTh MATEMATHYECKUE MOJEIH C
IIOMOIIBI0 T€OMETPUYECKUX IOHATUNA M BEIMYMH, PEIIATh CBS3aHHBICE C HUMH
MPaKTUYECKUE 33/1a4U; COCTABIISATh BEPOSTHOCTHYIO MOJIETb U MHTEPIPETUPOBATH
NOJIyYEHHBIA ~ Pe3ysbTarT,  pemarb  NPUKIAJHbIE  33Jaud  CpPEACTBAMU
MaTE€MaTUYeCKOro aHajluM3a, B TOM YHCIE COIMAIbHO-3KOHOMUYECKOTO U
(bu3NYECKOro XapaxkTepa;

[IPy19 — ymeHue BbIOMpaTh MOAXOASIIMN METON Jid PEIICHUs 3a7auu;
NOHMMAaHUE 3HAYMMOCTH MAaTeMAaTUKH B U3YYEHUH IPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHE PACIIO3HAaBATh NPOSBICHUE 3aKOHOB MATEMAaTUKH B
HCKYCCTBE, YMEHHUE MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUICKOMN
Y MUPOBOM MaTeMaTUYECKOW HAYKH.

OO6BeM 00pa3oBaTeNIbHONM MporpaMMbl y4eOHOro MpeaMeTa cocTaBiser 345
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