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
npodeccun 15.01.05 Cpapumiuk (py4HO M YACTUYHO MEXAHU3UPOBAHHOW CBapKHU
(HamIaBKM), YTBEPKACHHBIM MpukazoM Munnpocsemieaust Poccun 29.01.2016 N
50 (pen. ot 01.09.2022).

VYueOuprii npeamer «MaTtemaTtukay SBIsETCS 00S3aTENbHOM  YacTbhIO
o011e00pazoBaTenbHON MOJITOTOBKHU OCHOBHOM npodeccruoHanbHON
o0Opa3oBaTeNbHON MpOrpaMMbl — MPOrpaMMbl MOATOTOBKH KBaJU(ULMPOBAHHBIX
pabouunx, ciyxammx no npodeccun 15.01.05 Cpapuuk (pydHOH U YAaCTUYHO
MEXaHU3UPOBAHHOW CBAapKH (HAIJIaBKH).

Coneprxanue mporpammsl yueOHoro npeamera «MaremaTnkay HarpaBiIEHO
Ha JOCTH)KEHHME PpE3yJIbTaTOB €ro M3y4YeHUsI B COOTBETCTBUHM C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom nmpodeccuonanbuoi HanpapieHHocTH OT'OC CIIO.

Oco0oe 3HaueHne yueOHbI! NpeaMeT uMeeT pu (GOPMUPOBAHUU U PA3BUTHU
o0mMX M NPOPECCHOHANBHBIX KOMIETEHIIMH, a TaKXE COOTBETCTBYIOIIMX WM
pesyabsTaTam ooyuenus cornmacao @I'OC COO.

Oco0oe 3HaueHne yueOHbIN NpeaMeT UMEET MPU (HOPMUPOBAHUH U PA3BUTUU
00X U MPOPECCUOHATBHBIX KOMIIETEHIUH.

OK O0lI. BsiOupars cnocoObl pemieHus 3afad  MpoQecCHOHATBHON
NEeATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 03. [InanupoBaTh U pean30BbIBaTh COOCTBEHHOE NPO(ECCUOHATBHOE U
JUYHOCTHOE pasBUTHE, IPEANPUHAMATEIBCKY O NEeATEIbHOCTD B
npodeccuoHanbHOM cdepe, NCIOIB30BaTh 3HAHUS TI0 (PUHAHCOBOI I'PaMOTHOCTH B
Pa3TUYHBIX )KM3HEHHBIX CUTYAITUSIX

OK 04. DddexTuBHO B3aUMOJCUCTBOBATh W pabOTaTh B KOJUICKTUBE U
KOMaH/1e

OK 05. OcymecTBiATh YCTHYHO M NMCBMEHHYIO KOMMYHHUKAIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepanum ¢ ydeToM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTa

I[IK 1.1. Yurare 4epTeku CpeaHEH CIOKHOCTH U CIOXHBIX CBAapPHBIX
METAJUIOKOHCTPYKIUU

IIK 1.2. Hcnons30BaTh KOHCTPYKTOPCKYH), HOPMAaTUBHO-TEXHUYECKYIO M
MIPOU3BOICTBEHHO-TEXHOJIOTMUECKYIO TOKYMEHTAIIUIO TI0 CBApKe



B pamkax nporpammbl yueOHOro npeamera o0yydarolUMKCS OCBaUBaIOTCS
muaHoctHeie (JIP), meranpenmmernbie (MP) u mpeamerHsie myis 6a30BOro u
yriyonenHoro ypoBaeu u3ydenusi (IIP6 u I1Py) pe3ynbTaTel B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO.

JIP§ — copMHpPOBAaHHOCTL POCCHUMCKON TPaKIaHCKONW HICHTUYHOCTH,
MaTpUOTU3Ma, YBAXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEPE]
PoauHou, ropoctu 3a CBOM Kpau, CBOXO PoJIMHY, CBOM S3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsIEe MHOTOHAIIMOHAJILHOIO Hapoaa Poccuu;

JIP14 — oco3HaHMe JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYMBOTO OYyIIEro;

JIP23 — TOTOBHOCTHP K TpPYyAy, OCO3HAaHHE LIEHHOCTH MAaCTEPCTBA,
TPYIOTIOOHE;
JIP24 — TOTOBHOCTP K AKTUBHOW JEATEJILHOCTH TEXHOJOTUYECKOU WU

COLIMAJIbHON HAMpaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATh H
CaMOCTOSTEIIBHO BBIIIOIHATH TaKyI0 AEATEIBHOCTD;

JIP25 — uHTepec K pa3nu4yHbIM cepaM MpoPEeCCHOHAIBHON AESITEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIA BBHIOOp Oyaylield Mpoeccuu U peaan30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

JIP26 — rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTSIKEHNUU BCEH KU3HU;

JIP33 — COBEpIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOW KyJIbTYpbl Kak
CPEACTBA B3aUMOJICHCTBUS MEKTy JIFOJJbMH M TIO3HAHUS MUDA;

MP1 — camoctosarensHo (GopMyIUpoBaTh U aKTyaJU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBnuBaTh CYHIECTBEHHBIM NPU3HAK WJIA OCHOBAaHHS IS
CpaBHEHUS, Kilaccupukaiuu u 00001eHN s,

MP3 — onpenenars nenu IeaTeIbHOCTH, 3a1aBaTh NapaMETPbl U KPUTEPHUH UX
JOCTUKEHUS,

MP4 — BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUSX;

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

MP6 — pa3BuBaTh KpEaTHBHOE MBIIIJIEHUE NPU PEIICHUH KU3HEHHBIX
npo0JieM;

MPS8 — crocoGHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY METOJIOB
pelIeHrs MPAaKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IUYHBIX METOJI0B MTO3HAHUS;

MP10 — ¢opMupoBaHue HAy4YHOTO THUIIA MBINIJICHUS, BIAJICHUE HAYyYHOU
TEPMHUHOJIOTHEHN, KJIFOUEBBIMU OHATUAMHU U METOAAMU;



MP12 — BBIABIATE NPUYMHHO-CIEACTBEHHBIE CBA3UM M AKTYaJIM3UPOBATH
3a7ady, BBIABUIAaTb TUIOTE3y €€ PpEIICHMs,, HAXOAWThb AapryMEHTBI JUIA
JI0OKA3aTEIbCTBA CBOMX YTBEPKICHUM, 3a1aBATh IIapaMeTPhl U KPUTEPUU PELLIECHUS,

MP13 — aHanu3upoBaTh NOJyYEHHBIE B XOJA€ PELICHU 3a1a4M PE3YJIbTaTHI,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

MP17 — yMeTb NepeHOCUTh 3HAHMs B ITO3HABATEIIBHYIO M IPAKTUYECKYIO
001acTh KU3HEAEATEIbHOCTH;

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

MPI19 — BeIABUTaTH HOBBIE WJCH, MPENJIATaTh OPUTHHAIBHBIE MOAXOIbI U
pereHus

MP21 — Bnagerb HaBBIKAMHM MOJIY4YEHHs HH(POpPMAlUU U3 HCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYILECTBIIATH IIOUCK, aHAIIN3, CHCTEMATU3ALUIO U
MHTEPIIPETALNIO HUH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS;

MP28 — BrafieTb pa3aIM4HbIMH CIIOCOOaMU OOIIEHUS U B3aUMOJICHCTBUS;

MP30 — pa3BepHYyTO W JIOTHYHO H3JaraTb CBOI TOYKY 3PEHHUS C
VCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MP31 — mnoHuMMaTe W MCHOJB30BaTh IMPEUMYIIECTBA KOMAHJHOW H
VH/IMBUYyalbHON paboThI;

MP33 — npuHMMAaTh LEIH COBMECTHOM AESITEIBHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEHUCTBUA II0 €€ IOCTHMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUM,
pacnpenensaTb pojad C y4eTOM MHEHUH YYaCTHUKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

MP36 — KOOpAMHUPOBATH W BBHINOJHATH PabOTy B YCIOBUAX PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

MP37 - oOCymecTBIATh NO3WTHBHOE CTPATErMYECKOE TIOBEACHUE B
pa3MuYHBIX CHUTyalMsX, TMpPOSIBISATH TBOPYECTBO M  BOOOpakeHUE, OBITh
VHULMATUBHBIM

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

MP46 — BnageTh HaBbIKAMHM IO3HABATENILHON pe(deKCHH KaK OCO3HAHUs
COBEpPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBAaHUU

MPS55 — npuHHMaTh MOTHUBBI U apryMEHTBI APYTHUX JIOJEU MPU aHAIU3E
PE3yJbTAaTOB IEATEIBHOCTH;

MP56 — mpu3HaBath CBO€ MPaBO M MPABO APYTHX JIOJCH Ha OMIUOKY;

MP57 — pa3BuBaTh CNOCOOHOCTh MOHMMATh MHUpP C MO3UIUU JIPYToro
YeJnoBeEKa

[1PO1 — BnajgeHure MeTOIaMU 1OKA3aTeNIbCTB, AlTOPUTMAMHU PELIEHUS 3a/1ay;



yMeHHe (OpMYyJIMPOBaTh ONPEIEIICHUS, aKCUOMbl M TEOPEMbI, NPUMEHATh UX,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHHS B X0I€ PELICHNUs 3a1a4;

[1P62 — ymMeHue onepupoBaTh MOHATUSIMU: CTENICHB YHCIIA, JTIOrapu(dM YUCIa;
YMEHHUE BBIIOJHATh BBIYMCICHUE 3HAYEHUH U NPeoOpa3oBaHUs BBIPAXKEHHU CO
CTENEHSAMH U JIoraprupmamu, npeoOpa3zoBaHus APOOHO-PALMOHAIBHBIX BbIPAKEHUH;

I[IP63 -  ymeHue  omepupoBaTh  MNOHATHSMH:  pallMOHAJbHBIE,
UppalMOHaJIbHBIE, IIOKa3aTelIbHBIE, CTEIICHHBIE, JgorapupmMuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHsI U HEPABEHCTBA, UX CUCTEMBI,

[1IP64 — ymeHue omepupoBaTh TMOHATHUSAMHU: (QYHKIMS, HETpepbIBHASA
byHKIMS, TPOU3BOAHASA, MEPBOOOpa3Has, OMNPEACNCHHBIA WHTETpal;, yMEHHE
HaXOJUTh MPOU3BOAHBIE BJIEMEHTApHbIX (YHKLUHWA, HWCIONb3Ys CIPaBOYHbIE
MaTepuaibl; UCCIEN0BAaTh B MPOCTEHUIINX Clydasx (DyHKIUHM HA MOHOTOHHOCTD,
HaXOAWTh HaumOOJbIINE U HAUMEHbIIWE 3HAUYCHUsA (YHKUUH; CTPOUTH IpaQUKU
MHOTOWIECHOB C HCIIOJIb30BAHKUEM allllapaTa MaTeMaTUYECKOr0 aHAJIN3a; IPUMEHSATh
IPOU3BOJHYIO TIpHM PEIICHHMH 3aJad Ha JBWKEHHUE; pellarh IPaKTHUKO-
OPUEHTUPOBAHHBIC 3aJayd Ha HauOOJbIIME W HAUMEHBIIWE 3HAYEHHUS, Ha
HAXO0XKJEHUE MYyTH, CKOPOCTH U YCKOPEHMUS;

[IPGS — ymeHue omnepupoBaTh MNOHATUSIMH: palMOHAIbHAsA (DYyHKIMS,
nokasarenbHas (QYHKIUS, CTENEeHHas (QYHKIMs, Jorapupmuueckas (QyHKUus,
TPUrOHOMETpUUYecKue (yHKIUHU, 0OpaTHbIE (YHKIMH; YMEHUE CTPOUTH Tpaduku
U3YYECHHBIX (PYHKLIMH, HCHOJB30BaTh TIpadUKU MpU H3YYEHHUH IPOLIECCOB U
3aBHCHUMOCTEM, MpU pEelIeHUH 337ad U3 APYTUX y4eOHBIX MPEIMETOB U 334ay U3
peanbHON XKU3HH; BhIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEKy BEJIMYMHAMU;

[IPG6 — yMeHue pemiaTh TEKCTOBBIE 33/1a4d PA3HBIX TUIIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIM M 4YacTHU, Ha JBUXKEHUE, pabOTy, CTOMMOCTh TOBapOB M YCHYT,
HaJIOTH, 3aJa4i U3 OOJACTH YMpaBJICHUSA JUYHBIMU U CEMEUHBIMH (PUHAHCAMMU);
COCTABJISITh BBIPAXKXEHUS, YPaBHEHHUs, HEPABEHCTBA M MX CUCTEMBI IO YCIIOBHUIO
3aJ]auM, HCCJIEOBaTh IOJYYEHHOE PEUICHHE U OICHMBAaTh IPaBIONOJI00HOCTh
pE3yNbTaTOB;

[IPG7 — ymeHue omepupoBaTh MOHATUSMU: CpeaHee apu(pMeTUYECKOe,
MeJuaHa, HauOoJIblliee U HAMMEHbIIIEe 3HAaUeHUsI, pa3Max, TUCIIEPCHsi, CTAaHJaPTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATH
uH(popMaIuIo, MpeACTaBICHHYI0 B Ta0nuIilax, Ha JIuMarpammax, rpadukax,
OTPaXKAIOLYyK0 CBOWCTBAa PEAIbHBIX IPOLIECCOB U SBJICHHI; MPEACTABIATH
UHGOPMAIIMIO C MOMOIIBIO TAaONMIl U JUAarpaMM; HCCIEIOBaTh CTATUCTHUECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM TIpapUuecKUX METOJO0B U 3JIEKTPOHHBIX
CPEICTB;

[1PG8 — ymeHue onepupoBaTh NOHITUSAMU: CIy4YalHBIN ONBIT U CIydaliHOE
COOBITHE, BEPOATHOCTh CIYYaWHOTO COOBITHS, YMEHHE BBIUMCISATH BEPOSITHOCTH C



UCIIOJIb30BaHUEM TIpapUUEeCKUX METOO0B; MPUMEHATh (POPMYJbl CIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U (POPMYJIbI MPU PEHICHUH
3aJ1a4; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO CO CIy4YallHbIMU
BEJIMUYMHAMU; YMEHHUE MMPUBOIUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIUX YHCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

I[IPGY9 — ymeHue omepupoBaTh MOHSATUSIMM: TOUYKA, HpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIN YIOJl, CKPEIMBAKOLIUECS IPSMbIC, TapPAJIICIBHOCTD U
NEPIEHANKYJIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YTOJI MEXKY IPSIMBIMH, YTOJ MEXITY
OpsIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMHU, PACCTOSHHUE MEXIY IUIOCKOCTIMU;
YMEHHE HCIOJIb30BaTh MpPH PEIICHWH 3a7a4 HW3Y4YeHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

[IP610 — ymeHue omnepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHHUK, CEUYECHHE
MHOTOTpaHHMKa, KyO, mapajuienenunesn, TMpu3Ma, Oupamuna, ¢urypa u
NOBEPXHOCTh BpalleHUs, LWIMHIAP, KOHYC, IIap, cdepa, cedeHus QuUrypbl
BpallleHMs, IUIOCKOCTh, Kacaromasca cdepbl, LUIUHAPA, KOHYycCa, IJIOMIAIb
MOBEPXHOCTU NUPaMHUAbI, TPU3MbI, KOHYCa, LHUJIUHAPA, IJIOMaab chepbl, 00beM
Ky0a, MNpsSMOYroJbHOTO MapajieJenuneaa, OUpaMuibl, OPU3MBbI, LHIUHAPA,
KOHYyca, 1l1apa; yMEHHE N300pakaTh MHOTOI'PaHHUKHU U IOBEPXHOCTH Bpalll€HUs, UX
CEYEHMS OT PYKH, C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE pACIO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE, YMEHHE pPAclO3HaBaTh
IIpaBUJIbHBIE MHOTOTPAaHHUKY;

[1P611 — ymeHue omepupoBaTh MOHATUSAMU: IABUKEHUE B IPOCTPAHCTBE,
nof00HbIe (UTYyphl B MPOCTPAHCTBE;, MCIOJb30BaTh OTHOLIEHUE IJIOMIAJEH
MOBEPXHOCTEN U 00BEMOB NOJIOOHBIX (QUTYpP MPH PELICHUH 33/1aY;

[IPO12 — ymeHHE BBIYMCIATH F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
oAb, 00bEM, IJIONMIAb MOBEPXHOCTH), MCIIOJB3ys H3ydYeHHbIE (OPMYJbl U
METO/BL;

[IP613 — yMeHue omepupoBaTh MOHIATUSIMM: MPSMOYTOJbHAS CUCTEMa
KOOpPJIMHAT, KOOPJIMWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISPHOE
MIPOU3BEJEHUE, YTOJI MEXKIY BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA
Ha YMCJIO; HAXOAUTh C IMOMOIIBI0 M3YYEHHBIX (POPMYJ KOOPAHMHATHI CEPEIUHBI
OTpE3Ka, PaCCTOSTHUE MEXIY JBYMS TOUKaAMU;

[1P614 — ymenne BHIOMPATh MOIXOANINN H3yYCHHBIA METOJ /IS PEIICHUS
3aJauM, pPaclo3HaBaTh MaTeMaTh4yeckue (PakThl W MaTeMaTUYECKHUE MOJENIN B
OPUPOJIHBIX U OOIIECTBEHHBIX SIBIICHUSIX, B HCKYCCTBE, YMEHHE MPHUBOJIUTH
IIPUMEPBI MATEMATUUYECKUX OTKPBITUM POCCUMCKONM M MUPOBOM MaTeMaTU4ECKOU
HAYyKU;

[IPyl — ymenue oneprupoBaTh NOHATUAMU: ONIPEACIECHUE, AKCHOMA, TEOPEMA,



CJIEJICTBUE, CBOWCTBO, MPU3HAK, J0KA3aTEIbCTBO, PABHOCUIIbHBIE (HOPMYIHPOBKU;
yMeHue GopMyIupoBaTh 00paTHOE U MTPOTUBOMOJIOKHOE YTBEPKACHHUE, TIPUBOAUTD
IpUMEpPhl U KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ] MaTeMaTH4YEeCKOW HHIYKIIUU;
IPOBOANUTH JIOKA3aTEIbHBIE PACCYXACHUS TpPU PEIICHWH 3a]ad, OLEHUBAThH
JIOTHYECKYIO MTPaBUIIBLHOCTD PacCy KICHU;

[IPy2 — ymeHue omnepupoBaTh HOHATHUSMHU: MHOXKECTBO, IOJIMHOKECTBO,
olepalyy HajJ MHOKECTBAMHU; YMEHHUE HCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapart JUisl OIIMCAaHUs pealbHbIX MPOIECCOB U SBJICHUM U MIPU PELIEHUH 33/]a4, B
TOM YHUCJIE U3 JPYTUX YUYEOHBIX MTPEIMETOB;

[1Py3 — yMmeHue omepupoBaTh NOHATUAMHU: Tpad, CBSI3HBIA Trpad, Aepeso,
IUKJ, Tpad Ha TUIOCKOCTH; YMEHHE 3a/laBaTh M OMUCHIBATH Tpadbl pa3IUUHBIMU
crIoco0aMu; NCIOJIb30BaTh Ipadbl IPU PELICHUHN 3a]1a4;

[IPy4 — yMeHue CcBOOOJHO OINEPUPOBATH MOHATHSAMH: COYETAHUE,
NEPECTaHOBKA, YHCIIO COYETAHUMN, YUCIIO IEpecTaHOBOK; OMHOM HbloTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThI U PACCYKJIEHUS AJIS pEeLICHUS 3a1a4;

[IPy5 — ymenue omnepupoBaTh IOHATHSAMH: HATYPaJIbHOE YHCIO, LEIOE
YHUCJIO, OCTaTOK IO MOJYJI0, PalMOHAIBHOE YHCIO, HPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHBIX, IEIBbIX, PalUOHAIBHBIX, ICHCTBUTEIBHBIX YHCEI;
YMEHHE HCIOIb30BaTh MPU3HAKU JEIMMOCTH, HaWUMEHBIIMM OOMMHA NEIUTENh U
HauMeHbIlIee 0011iee KpaTHOE, aropuT™ EBKIINAA pu pelieHnu 3a/1a4; 3HAKOMCTBO
C pPa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMU CUUCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEpUPOBATh MOHATHSAMH: CTENEHb C LIEJIbIM
MoKa3aTeieM, KOpPeHb HaTypallbHOM CTENEHH, CTENeHb C palloHaIbHBIM
MoKa3aTeleM, CTEMeHb C JIEHCTBUTENBHBIM (BEIIECTBEHHBIM) TIOKa3aTelieM,
Jorapudm yucia, CHHyC, KOCUHYC M TAHT€HC MTPOU3BOJIBHOTO YHMCIIA;

[IPy7 — ymeHue omepupoBaTh NOHATHUSIMH: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHUN U HEPABEHCTB,
pPaBHOCUJIBHOCTh ~ ypaBHEHUM, HEPAaBEHCTB M  CHCTEM, palUOHAJIbHBIC,
UppaloOHaJIbHbIE, HOKa3aTeNbHbIE, CTETEHHBIE, Jorapudmuueckue,
TPUTOHOMETPUUYECKHE YpaBHEHWs, HEPABEHCTBA W CHCTEMbI; YMEHHUE pemiath
ypaBHEHUs, HEPABEHCTBA M CHUCTEMBI C MOMOIIBI0 PA3TMYHBIX MPUEMOB; PEIIaTh
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C MapaMeTpOM; NPUMEHATb YpPaBHEHUS,
HEPAaBEHCTBA, MX CHCTEMBI JUIS PEUICHUS MaTeMaTHYeCKHX 3aJad M 3aj]ad M3
pa3TUYHBIX 00JaCTel HAYKU U pPeabHOM KU3HMU;

[IPy8 — ymeHue cBOOOJHO OMEPUPOBATH MOHATUAMH: TpaduK (PYHKIUH,
oOpaTtHast pyHKIHMs, KOMITO3UIMs (HYyHKIWMA, JTUHEWHAs (YHKIWSA, KBaIpaTHUHAS
byHKIMS, CTemeHHas (QYHKIMS C LEeJIbIM IOKa3aTeleM, TPUTOHOMETPUYECKHUE
byHKIMHM, OOpaTHblE TPUTOHOMETpPUYECKHE (DYHKIMM, TIOKa3aTelbHas |
jgorapupmMuyeckass (QyHKIMH; YMEHUE CTPOUTh Tpaduku (DYHKIIMI, BBINOJHATH



npeobpazoBanus rpad@uKoB PYHKIINIM;

YMEHHE HCIONb30BaTh Tpa@uKu (QYHKIUN A7 W3y4eHHUs MPOLECCOB H
3aBUCUMOCTEN MpPHU PEMICHUH 337a4 U3 APYTUX YYEOHBIX MPEAMETOB U U3 PEATbHOU
KU3HU; BbIpaxaTh (OpMyJIaMHi 3aBUCUMOCTH MEXKy BEINYNHAMY,

yMEHHE CBOOOJHO ONEpPUPOBaTh IMOHATHUSAMHU: YETHOCTh (YHKIUH,
HNEPUOANYHOCTD (DYHKLUHU, OFPAaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIUH,
IKCTPEMYM (YHKIMM, HauOoJsplliee W HaUMEHbIlee 3HA4Y€HUA (QYHKLUUU Ha
IPOMEXYTKE; YMEHHE MPOBOJUTH HCCIIEA0BAaHUE (PYHKIINH;

yMEHHE HCMHOJIb30BaTh CBOMCTBA W Tpaduku (GYHKIUN UId  pelIeHHs
YpaBHEHUH, HEPABEHCTB M 3aJay C IapamMeTpaMu; U300pakaTh Ha KOOPAMHATHOU
IJIOCKOCTH MHOXKECTBA PEIICHUN YPABHEHUM, HEPABEHCTB U UX CUCTEM;

[IPy9 — ymeTh cBOOOJHO ONEpPUPOBATH MOHATUSAMU: MOCIEN0BATEIBHOCTD,
apumMeTnyeckass Tporpeccus, TIeoOMeTpuYecKas Iporpeccusi, OECKOHEUHO
yObIBaroIasi FEOMETPUUECKAs IPOrPECCHsl; YMEHHUE 3a/1aBaTh MIOCIIEI0BATEIbHOCTH,
B TOM YHCJIE C IOMOIIIBIO PEKYPPEHTHBIX POPMYJI;

[IPyl0 — ymeHuwe omnepupoBaTh MOHATHUAMH: HENPEPHIBHOCTh (PYHKIUH,
acCUMNTOTHl rpauka (QyHKUUU, TepBas U BTOpas MPOU3BOAHAS (DYyHKIMH,
FEOMETPUYECKU W (PU3MYECKUM CMBICI  MPOU3BOJHOW, IEepBOOOpa3Has,
ONIpE/ENCHHBIH HMHTErpaj; yMEHHE HaXOAWTh AaCUMNTOTHl Tpaduka (QyHKIHUH,
YMEHUE BBIUUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEAECHUS, YACTHOTO U KOMITO3ULIA
(GyHKIUI, HAXOIUTh YpaBHEHHE KacaTeJIbHOU K rpaduky QpyHKINU;

YMEHHME HCHOJIb30BaTh IMPOU3BOJHYIO Ul HCCIENOBaHUs (YHKUUH, I
HAXOXKJEHUSl HAWJY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HKOHOMHUYECKUX U (PU3NYECKUX 3a7auax, IJsl ONPEAEICHUS] CKOPOCTH U YCKOPEHUS;
HAXOJUTh MJIOMIAIA U 00beMbI PUTYP C MOMOIIBIO HHTETpaia; IPUBOJAUTH IPUMEPHI
MaTEMaTUYeCKOr0 MOACIUPOBAHUS C TOMOLIBIO TU(DPepeHIINATbHBIX YPaBHEHU;

[IPyll — yMeHwe onepupoBaTh TMOHITUSIMHU: KOMIUIEKCHOE YHCIIO,
COMNPSKEHHBIE KOMIUIEKCHBIE YMCJIa, MOAYJb U apryMEHT KOMIUIEKCHOTO YHCIIA,
dopMa 3anmucu KOMIUIEKCHBIX 4MceN (FreoMeTpuuecKas, TPUTOHOMETpUYecKas U
anreOpanueckasi); yMeThb  NPOU3BOJIUTH  apuMETHUYECKUE  JCHCTBUS  C
KOMILJIEKCHBIMU UYHWCJIAMU; MPUBOJUTH MPUMEPHI MCIHOJIb30BAHUS KOMIUIEKCHBIX
YUCEIT;

[IPyl2 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CpElHEE
apudmerrnyeckoe, MeAuaHa, HauOOJbIIee M HaWMEHbLIEe 3HAYCHUs, pa3Max,
JUCIIEPCHS], CTAHIAPTHOE OTKJIOHEHUE JUISl ONMCAHUS YHCIOBBIX JAHHBIX; YMEHUE
UCCJIEIOBATh CTATUCTUYECKHE JJaHHBIE, B TOM YHCJIE C MPUMEHEHUEM rpapuuecKux
METO/JIOB M DJIEKTPOHHBIX CpPEACTB; TrpadUyecKu HCCIEA0BATh COBMECTHBIE
HAOJIIOICHUS C IOMOIIBIO JUarpaMM PacCEMBAHUS U TUHEHHOM perpeccuy;

[IPyl3 — yMeHHMe HaxoJUTh BEPOSITHOCTH COOBITUHA C HMCHOJb30BAaHUEM



rpauyecKux METOAOB; NMPUMEHATh AJIS pElIeHUs 3a1ad (GOpMYJIbl CIOKEHUS U
YMHOKEHHS BEPOSTHOCTEH, (POpMYITy MOTHON BeposATHOCTH, hopMyiry bepHyu,
KOMOHMHATOpPHBIE (PAKTHI M POPMYJIBI; OLIEHUBATH BEPOITHOCTH PEAIbHBIX COOBITHH;
YMEHUE OINEpUpOBaTh TMOHATHAMU: CiIy4yallHas BEJIWYMHA, pacIlpeaciICHue
BEPOATHOCTEM, MAaTeMaTUYeCKOE€ OXKUAAHHWE, JHUCIEpPCHs M  CTaHAApTHOE
OTKJIOHEHHE CIIy4alHOM BEIMYMHBI, (QYHKIUH pPACIPEAEICHUS U IUIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEIbHOIO UM HOPMAJIBHOTO pACHpPENCNICHUN; yMEHHE
UCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX paclpelesieHud s peuieHus 3ajaad;
3HaKOMCTBO C TMOHSATHSMHU: 3aKOH OONBIIUX YHCEN, METOJbl BBIOOPOUYHBIX
UCCJICIOBaHMI{; YMEHUE TPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIIINX YHCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

[IPyl4 — ymeHue cBOOOJHO ONEpUPOBAaTH MNMOHATHUAMHU: TOUKA, HpsMasd,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JydY, IUIOCKHWA YTroOJI, ABYTPaHHBIA YTOJI,
TPEXTPaHHBIA yroJ, IEPEeCEeKaroIUecs, NapajUIeIbHBIE U CKPELIMBAOIINECS
IpsIMbIE, MAPAJUIEIBHOCTh U MEPIEHAUKYISAPHOCTD MPSMBIX U INIOCKOCTEM, Yo
MEXIY MPSMBIMH, YTOJI MEKIY NMPSIMOM U TUIOCKOCTBIO, YTOJI MEXAY MJIOCKOCTSIMU;
YMEHUE UCIOJIb30BaTh MpPHU PEIIEHUH 3aJlad HU3y4YeHHbIE (PAKTBI U TEOPEMBI
IUIAHUMETPHH; YMEHUE OLEHHUBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;
YMEHHUE OIEpUPOBATH MOHATHUSAMU: MHOTOTPAHHUK, CEYEHHE MHOIOIPAHHMKA,
OPaBWIbHBI MHOTOIpaHHUK, @pU3Ma, NHUpamMuaa, (Gurypa U IOBEPXHOCTb
BpallleHus1, LWINH]P, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHUS KOHYCa
U LOWIMHAPA, NapaJUIebHbIE OCHM WIM OCHOBAaHHIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacaronfasics cepsl, HUIHHIPA, KOHYCA; YMEHHE CTPOUTh CEYEHNE MHOTOTPAHHUKA,
M300pakaTb MHOTOTPAHHUKH, (PUTYPBHl U TTOBEPXHOCTH BpalEHUs, UX CEUCHUS, B
TOM YHMCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHUE MNPUMEHSTh CBOMCTBA
reOMETPUYECKUX  (Uryp, CaMOCTOSTENIbHO  (OPMYJIMPOBATh  ONPEIECICHUS
u3ydyaeMbIX (Uryp, BbLIBUTaTh THUIIOTE3bl O CBOMCTBAX U  IpPHU3HaKax
reoMeTpuyeckux (Guryp, 000CHOBBIBATh WJIM ONPOBEPraTh UX; YMEHHE MIPOBOAUTH
Kiaccuukanuio GUryp mo pasidyHbIM MpPU3HAKAM, BBITIOJHITH HEOOXOIUMBbIE
JOTIOJTHUTENbHBIE TOCTPOEHUS;

[IPyl5 — ymeHnue cBOOOIHO ONEpUpOBaTh MOHATUSIMU: IUIOHIAAb (PUTYDHI,
o0beM (QUrypsl, BEIMUMHA YIia, PACCTOSHUE OT TOYKH J0 MIOCKOCTH, PACCTOSIHUE
MEXIY NPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMH, IUIONIaab chepsbl, MIomaab
NOBEPXHOCTU  NUPAMUIBI, MPHU3MBI, KOHyCa, LWIUHApa, O00beM KyOa,
PSIMOYTOJIBHOTO MapajuleNIeNuIea, MUPaMUIbl, MPU3MBbI, LWIMHIPA, KOHYCA,
napa; yMeHHe HaXOIUTh OTHOIIIEHHE 00EMOB MO00HBIX (DUTYD;

[IPyl6 — ymenue cBOOOAHO OMNEPUPOBATH MOHATUSAMHU: JBUKECHUE,
napajuiebHbId EPEHOC, CHMMETPHUS Ha MJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue MoJI00Ms, MOA00HBIE (DUTYpPBI; YMEHHE paclo3HaBaTh paBHbIE U



10JI00HbIE (UTYpbI, B TOM YUCJE B MPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHHE
MCIT0JIb30BaTh FT€OMETPUUECKUE OTHOIICHHSI, HAXOIUTh TEOMETPUUECKNE BETUUHHBI
(IMHA, YTroJ, IJIOUaAb, OOBEM) NHPU PEUICHUH 3a]ad U3 JAPYTUX y4eOHBIX
IIPEIMETOB U U3 pPeajbHOU KU3HU;

[IPyl7 — ymeHue cBOOOJHO ONEPUPOBATh IMOHATUSAMHU: HPSIMOYTOJIbHAsS
CUCTEMA KOOpPJMHAT, BEKTOp, KOOPAMHATBI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3joXKeHHE BEKTopa mo Oaswucy,
CKaJSIPHOE IIPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY BEKTOPAMY;
YMEHUE HCIOJIb30BaTh BEKTOPHBIA W KOOPAMHATHBIA METOJ JMJIA PELICHUS
FEOMETPUYECKHX 3aJad M 3aJad JAPYIHX Y4eOHBIX NPEIMETOB; ONEPUPOBATH
MOHATHSAMU: MaTtpuna 2 X 2 u 3 X 3, onpenenurTesnb MaTpulbl, TEOMETPUYECKUN
CMBICJI OIPEEIUTEIIS;

[TIPy18 — ymeHue MoaenupoBaTh peajIbHbIE CUTYallMU HA SI3bIKE MATEMATHKHY;
COCTABJISATh BBIPAXKCHUS, YPaBHEHHs, HEPAaBEHCTBA U UX CHUCTEMBI IO YCIIOBHIO
3aJ]a4uM, UCCIEA0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM almapara anreopsl,
MHTEPHPETUPOBATH MOJTYUYEHHBIN PE3yJIbTaT; CTPOUTh MATEMAaTHUYECKUE MOJEIH C
MOMOILbI0 TE€OMETPUYECKUX MMOHATUNA M BEIMYMH, PEIIaTh CBSI3aHHBIE C HUMH
MPaKTUYECKUE 33/1a4U; COCTABISATH BEPOSTHOCTHYIO MOJIETb U UHTEPIPETUPOBATH
NOJIyYEHHBIA ~ Pe3ysIbTaT,  peuarb  NPUKIAJHBIE  33Ja4d  CPEACTBAMU
MaTE€MaTU4YeCcKOro aHajln3a, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKOIO U
(bu3NYECKOro XapaxkTepa;

[1Pyl19 — ymeHue BbIOMpaTh NOIXOJAIIMM METOJ JUIsl pElIeHMs 3a/layu;
MOHMMAaHUE 3HAYMMOCTH MAaTEeMaTUKHU B M3yUYEHHUU MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJIEHUH; YMEHHE pacliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTUKH B
HCKYCCTBE, YMEHHUE MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUICKOMN
Y1 MUPOBOM MAaTeMaTUYECKOW HAYKHU.

O06bem 00pazoBaTEIBHOM MPOrpaMMbl YIEOHOTO TIpeaMeTa cocTaBisieT 345
yacoB. O0s3aTenbHas ayIMTOpHast Harpy3ka — 333.
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