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

PabGouass mporpamma paspaboraHa B coOTBeTCTBUU ¢ DenepanbHbIM
roCy/1IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CPEAHETO OOLIEr0 00pa30BaHus,
YTBEPXKICHHBIM TpuKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
®enepaunn ot 17.05.2012 r. Ne413, u DenepalibHbIM TrOCYIapCTBEHHBIM
0o0pa30BaTeNbHBIM CTaHAAPTOM CPEIHEro MPOPECCHOHATBHOIO O0pa3oBaHUs IO
npodeccun 15.01.05 Capuuk (pydyHOM M 4aCTUYHO MEXAaHU3WPOBAHHOMN CBapKU
(HamIaBKM), YTBEPKJICHHBIM IpuKa3zoM Munnpocsemenuss Poccun ot 15.11.2023
N 863

VYyeOnslii npenmer «MaTtemaTuka» SABISETCS 00s3aTE€IbHOM YacThIO
o011e00pa3oBaTeIbHON IIOATOTOBKH OCHOBHOH npo¢ecCUOHaIBbHON
o0pa30BaTeNbHOM MpPOrpamMMbl — MPOTPAMMBI MOATOTOBKHM KBAaTU(UIIUPOBAHHBIX
pabouunx, ciyxanmx no npodeccun 15.01.05 Cpapuuk (pydHOH U YACTUYHO
MEXaHU3UPOBAHHOW CBAapKH (HAILJIAaBKH).

Coneprxanue nporpammel yueOHoro npeamera «MaremaTnkay HarpaBlIEHO
Ha JOCTH)KEHHE pE3yJIbTaTOB €ro M3y4YeHUsI B COOTBETCTBUM C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom nmpodeccuonanbuoi HanpasieHHocTH OI'OC CIIO.

Oco0oe 3HaueHue y4eOHbIi IpeIMET UMEET NMpU POPMHUPOBAHUHU U PA3BUTUN
o0mMX M NPOPECCHOHANBHBIX KOMIIETEHIIMH, a TaKXE€ COOTBETCTBYIOIIMX WM
pesyabsTaTam ooyuenus cornacao @I'OC COO.

Oco0oe 3HaueHne yueOHbIN NpegMeT UMEET MPH (HOPMUPOBAHUM 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, IPEANPUHUMATEIBCKY O NEeATEIbHOCTD B
npodeccuoHabHOU cdepe, MCIOIb30BaTh 3HAHUS I10 MPaBOBOM M (PMHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYaLIUSIX

OK 04. DddextuBHO B3aUMOJECUCTBOBATh M pabOTaTh B KOJUICKTUBE U
KOMaH/1e

OK 05. OcymecTBiATh YCTHYHO M NMCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit ®denepanum ¢ yyeToM 0coO€HHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

[TIK 1.1. I[IpoBoauTh cOOpPOUYHBIE OTIEpAIIH ITEPE]] CBAPKOM C UCTIOTH30BAHUEM
KOHCTPYKTOPCKOM,  NPOW3BOJCTBEHHO-TEXHOJIOTMYECKOM U HOPMATUBHOWU
JIOKyMEHTAIUU

[IK 2.3. BbINOJHATH TpenBapUTENbHBIN, COMYTCTBYIOMIMMA (MEKCIONHBIN)
MOJIOTPEB MeTa/lla B COOTBETCTBUM C TpeOOBAaHUAMH MPOU3BOJICTBEHHO-



TEXHOJIOTUYECKON TOKYMEHTALIMHU 110 CBAPKE

B pamkax mporpammbl yueOHOTO mpeamera oOydarolMMUCS OCBAaWBaIOTCA
muuHoctHeie (JIP), meranpenMerneie (MP) um mpeamerHsle miist 0a30BOro u
yrayonenHoro ypoBueu m3ydenusi (IIP6 u I1Py) pesynbTaThl B COOTBETCTBUHU C
tpedboBanusimu GI'OC COO.

JIP§ — copMHpPOBAaHHOCTL POCCHUMCKONM TPaKIAHCKOW HIACHTUYHOCTH,
MaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEPE]l
PonuHou, ropioctu 3a CBOM Kpau, CBOXO PoJIHY, CBOM S3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsIEe MHOTOHALIMOHAJIBHOIO Hapoaa Poccun;

JIP14 — oco3HaHuMe TUYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYYIIEro;

JIP23 — TOTOBHOCTH K TpYyAy, OCO3HAaHHE LIEHHOCTH MAaCTEPCTBA,
TPy A0Jt00HeE;
JIP24 — TOTOBHOCTP K AKTUBHOW JEATEJILHOCTH TEXHOJOTUYECKOU U

COLIMAJbHON HAMpaBICHHOCTH, CIHOCOOHOCTh WMHULMUPOBATH, IIAHUPOBATH MU
CaMOCTOSTEIIBHO BBIIIOIHATH TAKyl0 AEATEIBHOCTD;

JIP25 — uHTEpec K pa3nuyHbIM cepaM NpoPECCHOHAIBHON AESITEIbHOCTH,
YMEHHUE COBEPIIATHh OCO3HAHHBIM BBIOOp Oyaylield Mpopeccuu W peaan30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

JIP26 — roTOBHOCTb U CLIOCOOHOCTH K 00Opa30BaHMIO M caMO00pa30BaHUIO Ha
IIPOTSIKEHUN BCEH KU3HU;

JIP33 — COBEpIICHCTBOBAHUE SI3IKOBOM M YHUTATEIBCKOW KyJIbTYpbl Kak
CPEACTBA B3aUMOJICHUCTBUSA MEKY JIFOJbMU U IIO3HAHUS MUDA;

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

MP2 — ycraHaBinuBaTh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBAHUSA JJIS
CpaBHEHUS, Kilaccupukaiuu u 00001IeHN s,

MP3 — onpenensaTe Leau 1eaTeIbHOCTH, 331aBaTh apAMETPbI U KPUTEPUU HX
JNOCTUKEHUS,

MP4 — BBISBISATH 3aKOHOMEPHOCTH W ITPOTHBOPEYMS B paccMaTpHUBAEMBIX
SABJICHUSX;

MPS5 — BHOCHUTB KOPPEKTHBBI B JESATEIBHOCTH, OLEHUBATh COOTBETCTBHE
PE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKU MOCHEACTBAN EATENBHOCTH;

MP6 — pa3BuBaTh KpEaTHBHOE MBIIIJIEHUE IPU PEIICHUM KU3HEHHBIX
po0iem;

MP8 — crocoGHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOHCKY METOOB
peleHns NPaKTUYECKUX 3a1a4, IPUMEHEHUIO PAa3IMYHbIX METOA0B ITIO3HAHUS;

MP10 — ¢gopMupoBaHue HAyYHOrO THIIA MBIIIJICHUS, BJIAJICHUE HAYyYHOU
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHUAMHU U METOJAMU;



MP12 — BBIABIATE NPUYMHHO-CIEACTBEHHBIE CBA3UM M AKTYaJIM3UPOBATH
3aja4dy, BBIABUIAaTh TUIOTE3y €€ pELIEHHs, HaXOAWTb AapryMEHTBl 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 MHTErpUpOBaTh 3HAHUA U3 PA3HBIX MPEIMETHBIX 00JIaCTENH;

MPI19 — BeIABUTaTH HOBBIE WJCH, MPENJIATaTh OPUTHHAIBHBIE MOAXOIbI U
pereHus

MP21 — Bnagerh HaBBIKAMM MOJY4YEHHMs] MH(POpPMAUM U3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYILECTBIIATH IIOUCK, aHAIIN3, CHCTEMATU3ALUIO U
MHTEPIIPETALNIO HUH(POPMALIMU PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

MP28 — BrazieTb pa3aMuHbIMU cIIOCO0aMU OOIIEHUS U B3aUMOJACHCTBYS;

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

MP31 — mnoHuMMare W MCHOJB30BaTh IPEUMYIIECTBA KOMAHIHOU U
VH/IMBUYyalbHON paboThI;

MP33 — npuHMMAaTh LEIH COBMECTHOM AESITEIBHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUA II0 €€ JOCTYIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensaTb pojad C y4eTOM MHEHUH YYaCTHUKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

MP36 — kOOpAMHUPOBATH W BBINOJHATH PadOTy B YCIOBUSAX PEATBHOTO,
BUPTYaAJIBHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHUS;

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

MP42 — nenathb OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Opath
OTBETCTBEHHOCTb 3a PEILIECHHUE;

MP46 — BnageTh HaBbIKAMHM IO3HABATENILHOM pe(IeKCHH KaK OCO3HAHUS
COBEpPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBAaHUU

MPS55 — npuHHMaTh MOTHBBI U apryMEHTHI APYTHUX JIIOJECU 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 — ymeHue onepupoBaTh MOHATUSIMU: CTENIEHB YHCIIa, Jorapudm dnca;
YMEHHUE BBIIOJHATh BBIYMCICHUE 3HAYEHUH U NPeoOpa3oBaHUs BBIPAXKEHHU CO
CTENEHSAMH U JIoraprupmamu, npeoOpa3zoBaHus APOOHO-PALMOHAIBHBIX BbIPAKEHUH;

I[IP63 -  ymeHue  omepupoBaTh  MOHATHSMH:  pallMOHAJbHBIE,
UppalMOHaJIbHBIE, IIOKa3aTelIbHBIE, CTEIICHHBIE, Jgorapupmuueckue,
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 ClydasxX (DyHKIUM HA MOHOTOHHOCTD,
HaXOAWTh HaumOOJbIINE U HAUMEHbIIWE 3HAUYCHUsA (YHKUUH; CTPOUTH IpaQUKU
MHOTOWICHOB C HCIIOJIb30BAHKMEM allllapaTa MaTeMaTH4YECKOr0 aHAIN3a; IPUMEHSTh
IPOU3BOJHYIO TMpU PEIIEHHWH 3aJad Ha JBWKEHHUE;, pellarh IPaKTHKO-
OPUEHTUPOBAHHBIC 3aJayd Ha HauOOJbIIME W HAUMEHBIIWE 3HAYEHHUS, Ha
HAXO0XKJEHUE MYyTH, CKOPOCTH U YCKOPEHMUS;

[IPGS — ymeHue omnepupoBaTh MNOHATUSIMH: palMOHAIbHAsA (DYyHKIMS,
nokasarenbHas (QYHKIMsS, CTENEeHHas (QYHKUMs, Jorapupmudeckas (yHKIus,
TPUTOHOMETpUUYECKUe (YyHKIUU, 0OpaTHble (QYHKIUH; YMEHUE CTPOUTH Ipaduku
U3YYECHHBIX (PYHKLIMH, HCHOJB30BaTh TIpadUKU MpU H3YYEHHUH IPOLIECCOB U
3aBHCHUMOCTEM, MpU pEelIeHUH 337ad U3 APYTUX y4eOHBIX MPEIMETOB U 334ay U3
peanbHON XKU3HH; BhIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEJIMYMHAMU;

[IPG6 — yMeHue pemiaTh TEKCTOBBIE 33/1a4d PA3HBIX TUIIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIM M 4YacTHU, Ha JBUXKEHUE, pabOTy, CTOMMOCTh TOBapOB M YCHYT,
HaJOTH, 3aJa4i U3 OOJACTH YMpaBIICHUA JUYHBIMU U CEMEWHBIMU (PUHAHCAMM);
COCTABJISITh BBIPAXKXEHUS, YPABHEHHs, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO
3aJ]auM, HCCJIEOBaTh IOJYYEHHOE PEUICHHE U OICHMBAaTh IPaBIONOJI00HOCTh
pE3yNbTaTOB;

[IPG7 — ymeHue omepupoBaTh MOHATUSMU: CpeaHee apu(pMeTUYECKOe,
MeauaHa, HauOoJIblllee M HAMMEHbIIIEe 3HAUCHUS, pa3Max, JUCIIEPCHs], CTAaHJapTHOE
OTKJIOHEHHWE YHUCJIOBOIO Ha0Opa; yMEHHUE U3BJIEKaTh, HWHTEPIPETUPOBATH
uH(popMaIuIo, MpeACTaBICHHYI0 B Ta0nuIilax, Ha JIuMarpammax, rpadukax,
OTPaXKAIOLYyK0 CBOWCTBAa PEAIbHBIX IPOLIECCOB U SBJICHHI; MPEACTABIATH
UHGOPMAIIMIO C TMOMOIIBIO TAaOJMI M JUarpaMM; HCCIIEIOBAaTh CTAaTHCTUYECKUE
JaHHbIC, B TOM YHUCJIE C MPUMEHEHHEM rpapUuecKUX METOJOB U DJIEKTPOHHBIX
CPEICTB;

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



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

I[IPGY9 — ymeHue omnepupoBaTh MOHATHSIMM: TOUYKa, HpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIN YIoJl, CKPEIUBAKOLIUECS IPSMbIC, apAJIICIBHOCTD U
NEPIEHANKYJIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YTOJI MEXKY IPSIMBIMH, YTOJ MEXITY
OpsIMOMl M IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PacCTOSTHUE OT TOYKH 0
IJIOCKOCTH, PACCTOSIHUE MEXAY IMPSMBIMU, PACCTOSHHE MEXIY IJIOCKOCTIMMU;
YMEHHE HCIOJIb30BaTh MpPH PEIICHWH 3a7a4 HW3Y4YeHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

[IP610 — ymeHue omnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, CEUYEHUE
MHOTOTpaHHMKa, KyO, mapajulenenunesa, MNpu3Ma, nOupamuaa, ¢urypa u
NOBEPXHOCTh BpalleHUs, LWIMHIAP, KOHYC, IIap, cdepa, cedeHus QuUrypbl
BpallleHMs, IUIOCKOCTh, Kacaromasca cdepbl, LUIUHAPA, KOHYycCa, IJIOMIAIb
MOBEPXHOCTU NUPaMUIbI, TPU3MbI, KOHYCa, HUIUHAPA, MJIomaas chepbl, o0beM
Ky0a, MpsSMOYroJbHOTO Mapajuiejenuneaa, NOUpamMuabl, MNPU3MBblL, LTUIHHIAPA,
KOHYyca, 1l1apa; yMEHHE N300pakaTh MHOTOI'PaHHUKHU U IOBEPXHOCTH Bpalll€HUs, UX
CEYEHMS OT PYKH, C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE pACIIO3HABaTh CUMMETPUI0 B IIPOCTPAHCTBE, YMEHHE pPaclo3HaBaTh
IIpaBUJIbHBIE MHOTOTPAaHHUKY;

[IPO11 — ymeHue omepupoBaTh MOHATHUSAMU: IABUKEHUE B IPOCTPAHCTBE,
nof00HbIe (UTYyphl B MPOCTPAHCTBE;, MCIOJb30BaTh OTHOLIEHUE IJIOMIAJEH
MOBEPXHOCTEN U 00BEMOB NOJIOOHBIX (QUTYpP MPH PELICHUH 33/1aY;

[IP612 — ymeHuEe BBIUMCIATH F€OMETPUYECKHE BEIMYMHBI (IJMHA, YTOJI,
oAb, 00bEM, IUIOIIAAb MOBEPXHOCTH), HCIONb3Yysl HW3Y4YEHHbIE (QOPMYJIBI U
METO/BL;

[IP613 — yMeHue omepupoBaTh MOHIATUSIMM: MPSMOYTOJbHAS CUCTEMa
KOOpPJIMHAT, KOOPJIMWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISPHOE
MIPOU3BEJCHUE, YTOJI MEXKIY BEKTOpaMH, 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
3aJa4uM, pPaclo3HaBaTh MaTeMaThyeckue (akThl W MaTEeMATUYECKUE MOJENIU B
OPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX, B HCKYCCTBE, YMEHHE MPHUBOJIUTH
IIPUMEPBI MATEMATUUYECKUX OTKPBITUM POCCUMCKONM M MUPOBOM MaTeMaTU4ECKOU
HAYyKU;

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



CJIEJICTBUE, CBOWCTBO, MPU3HAK, J0Ka3aTE€IbCTBO, PABHOCUIIbHBIE (POPMYJIUPOBKH;
yMeHue GopMyIupoBaTh 00paTHOE U MTPOTUBOMOJIOKHOE YTBEPKACHHUE, TIPUBOAUTD
IpUMEPBl U KOHTPIPUMEPHI, HCHOJIB30BATh METOJ MaT€MATHYECKOW WHAYKLUU;
IPOBOJUThH JIOKA3aTEJIbHBIE PpACCYXICHHS MpPU pEHIeHUH 3a/1ad, OLEHUBATH
JIOTUYECKYIO NTPABUIIBHOCTh PACCYXKICHUI;

[IPy2 — ymeHue onepupoBaTh IMOHATUSMHU: MHOKECTBO, ITOJAMHOKECTBO,
ollepalvy HaJ MHOXECTBAMHU; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIMCAHMS PEAJIbHBIX IIPOLIECCOB U SIBICHUM U IPU PELICHUH 3a1a4, B
TOM YHCJIE U3 JPYTUX YUEOHBIX PEIMETOB;

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

[IPy4 — yMeHue cBOOOJHO ONEPUPOBATH MOHATHAMH: COUYETaHUE,
NEPECTaHOBKA, YHCIIO COYETAHUMN, YUCIIO IepecTaHOBOK; OnHOM HbloTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThI U PACCYKJIEHUS AJIS pEeLICHUS 3a1a4;

[IPy5 — ymenue omnepupoBaTh IOHATHSAMH: HATYPaJIbHOE YHCIO, LEIOE
YHUCJO, OCTAaTOK IO MOJYJIO, PALMOHAJIBHOE YHCIO, HUPPAUUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHBIX, LEJIbIX, PalUOHAIbHBIX, JEHCTBUTEIBHBIX YHCEI;
YMEHHE HCIOIb30BaTh MPU3HAKU JEIMMOCTH, HaWUMEHBIIMM OOMMHA NEIUTENh U
HauMeHbllIee 0011ee KpaTHoe, alropuT™ EBKiInaa npu perieHnu 3aa4; 3HakoOMCTBO
C pPa3JIMYHBIMU MO3ULMOHHBIMA CUCTEMAMH CUUCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEpUPOBATH MOHATUSIMH: CTENEHb C LIEIbIM
MOKa3aTelieM, KOpPEHb HaTypaJbHOW CTENEHH, CTENEeHb C pPalMOHAIbHBIM
MOKa3aTelieM, CTEeNeHb C JCUCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKA3aTEIEM,
jgorapudM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

[IPy7 — ymeHue omnepupoBaTh NOHATHUAMH: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh  YPaBHEHHW, HEPaBEHCTB M  CHCTEM, palHOHaJIbHbBIC,
UPpALMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE, norapudpmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHMs, HEPABEHCTBA M CHCTEMbl; YMEHHUE pellaTh
yYpaBHEHUS, HEPABEHCTBA M CHCTEMbI C MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIAThH
YpaBHEHUSI, HEPABEHCTBA M CHUCTEMBI C MapaMeTPOM; MPUMEHSATH YpaBHEHUS,
HEPaBEHCTBA, MX CHUCTEMBbI ISl pElIeHUS MaTeMaTHYeCKUX 3aJady M 3aJad H3
pa3TUYHBIX 00JaCTel HAYKU U peaTbHOU KU3HMU;

[IPy8 — ymeHue cBOOOJHO OMEPUPOBATH MOHATUAMH: TpaduK (PYHKIUH,
oOpaTtHast pyHKIHMs, KOMITO3UIMs (HYyHKIWMA, JTUHEWHAs (YHKIWSA, KBaIpaTHUHAS
byHKLIMS, cTeneHHas (QYHKUIUS C LEJIbIM IOKa3aTresieM, TPUTOHOMETPUYECKUE
byHKIMHU, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMM, TOKa3zaTrelbHas W
jgorapupmMuyeckass (QyHKIMH; YMEHUE CTPOUTh Tpaduku (DYHKIIMI, BBINOJHATH



npeobpazoBanus rpad@uKoB PYHKIINIM;

YMEHHE HCIONb30BaTh rpapuku (GYHKIUN A7 U3YYEeHHs TMPOILECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 337a4 U3 IPYTUX YUYEOHBIX MIPEAMETOB H U3 PEATTbHON
KU3HU; BbIpaxaTh (OpMyJIaMHi 3aBUCUMOCTH MEXKy BEINYNHAMY,

yMEHHE CBOOOJHO ONEpPUPOBaTh IMOHATHUSAMHU: YETHOCTh (YHKIUH,
HNEPUOANYHOCTD (DYHKLUHU, OFPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTbh (DYHKIIMH,
IKCTpEMyM (YHKIMM, HauOosplliee W HaUMEHbIlEEe 3HA4YCHHUA (QYHKIUU Ha
IPOMEXYTKE; YMEHHE MPOBOJUTH HCCIIEA0BAaHUE (PYHKIINH;

yMEHHE HCMHOJIb30BaTh CBOMCTBA W Tpaduku (GYHKIUN UId  pelIeHHs
YpaBHEHUM, HEPABEHCTB M 3a7a4 C MapaMeTpaMu; U300paxkaTh Ha KOOPAMHATHOU
IJIOCKOCTH MHOXKECTBA PEIICHUN YPABHEHUM, HEPABEHCTB U UX CUCTEM;

[IPy9 — ymeTh cBOOOJHO ONEpPUPOBATH MOHATUSAMU: MOCIEN0BATEIBHOCTD,
apumMeTnyeckass Tporpeccus, TIeoOMeTpuYecKas Iporpeccusi, OECKOHEUHO
yObIBaoIasi FeOMETPUUECKast IPOrPecCcusi; yMEHUE 3a/1aBaTh MOCIE10BATEIbHOCTH,
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,
ONpE/ENCHHBIH HMHTErpaj; yMEHHE HaXOAUTh AaCUMNTOTHI Tpaduka (yHKIUH;
YMEHUE BBIUUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEAECHUS, YACTHOTO U KOMITO3ULIAN
(GyHKIUI, HAXOIUTh YpaBHEHHE KacaTeJIbHOU K rpaduky QpyHKINU;

YMEHHME HCHOJIb30BaTh IMPOU3BOJHYIO Ul HCCIENOBaHUs (YHKUUH, I
HaXOXKJEHUSl HAaWy4lIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COI[MATIbHO-
HPKOHOMHUYECKUX U (PU3UUECKUX 3a7auax, JIsl ONPEEICHUS] CKOPOCTH U YCKOPEHHUS;
HAXOJUTh MJIOMIAIA U 00beMbI PUTYP C MOMOIIBIO HHTETpaia; IPUBOJAUTH IPUMEPHI
MaTEeMaTUYeCKOro MOAECIUPOBAHUS C TOMOIIBIO TU(PPEepeHIINATbHBIX YPABHEHHI;

[IPyll — yMmenwe onepupoBaTh TMOHITUSMH: KOMIUIEKCHOE YHCIIO,
COMNPSKEHHBIE KOMIUIEKCHBIE YMCJIa, MOAYJb U apryMEHT KOMIUIEKCHOTO YHCIIA,
dopMa 3anmucu KOMIUIEKCHBIX 4MceN (FreoMeTpuuecKas, TPUTOHOMETpUYecKas U
anreOpanueckasi); yMeThb  MPOU3BOJIUTH  apuMETHUYECKUE  JEHUCTBUS  C
KOMILJIEKCHBIMU YHWCJIAMU; MPUBOJUTH MPUMEPHI MCIHOJIb30BaHUS KOMILIEKCHBIX
YUCEIT;

[IPyl2 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CpElHEE
apudmerrnyeckoe, MeAuaHa, HauOOJbIIee M HaWMEHbLIEe 3HAYCHUs, pa3Max,
JUCIIEPCHS], CTAaHIAPTHOE OTKJIIOHEHUE JUISI ONMCAHUS YMCIIOBBIX JIaHHBIX; YMEHHE
UCCJIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM IrpapuuecKux
METO/JIOB M DJIEKTPOHHBIX CpPEACTB; TrpadUyecKu HCCIEA0BATh COBMECTHBIE
HAOJIIOICHUS C IOMOIIBIO JUarpaMM PacCEMBAHUS U TUHEHHOM perpeccuy;

[IPyl3 — yMeHHe HaxoJWUTh BEPOSTHOCTH COOBITHIA C HCIOJIb30BAHUEM



rpauyecKux METOAOB; NMPUMEHATH AJs PELICHUs 3a1ad (OpMyJibl CIOKEHUS U
YMHOKEHHS BEPOSTHOCTEH, (POpMYITy MOTHON BeposATHOCTH, hopMyiry bepHyu,
KOMOHMHATOpPHBIE (PAKTHI M POPMYJIBI; OLIEHUBATH BEPOITHOCTH PEAIbHBIX COOBITHH;
YMEHUE ONEpUpOBaTh NOHATUSAMU: CIy4dailHas BEJIMYMHA, PpAaCIpEICIICHHUE
BEPOATHOCTEM, MAaTEMaTUYECKOE OXUAAHWE, JUCHEpCHUs M  CTaHIapTHOE
OTKJIOHEHHE CIIy4alHOM BEIMYMHBI, (QYHKIUH pPACIPEAEICHUS U IUIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEIbHOIO UM HOPMAJIBHOTO pACHpPENCNICHUN; yMEHHE
UCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX paCHpEelesIeHUd I pelIeHUs 3a/4ad;
3HAKOMCTBO C TMOHATHSMH: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOYHBIX
UCCJICIOBaHMI{; YMEHUE TPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIIINX YHCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

[IPyl4 — ymeHue cBOOOAHO ONEpPUPOBATH NMOHATUAMM: TOUKA, MpsMas,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JydY, IIOCKMM YroJl, JBYI'PAaHHBIA Yyrod,
TPEXTPaHHBIA yroJ, IEPEeCEeKaroIUecs, NapajUIeIbHBIE U CKPELIMBAOIINECS
IpsIMbIE, MAPAJUIEIBHOCTh U MEPIEHAUKYISAPHOCTD MPSMBIX U INIOCKOCTEM, Yo
MEXIY MPSAMBIMH, YTOJI MEKIY MPSIMOM U TUIOCKOCTBIO, YTOJl MEXAY MIIOCKOCTSIMHU;
YMEHUE UCIOJIb30BaTh NpPH pELIEHUM 3aJad HU3y4YeHHbIe (AKTBI U TEOPEMBI
IUIAHUMETPHH; YMEHUE OLEHHUBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;
YMEHHUE OIEpUPOBATH MOHATHUSAMU: MHOTOTPAHHUK, CEYEHHE MHOIOIPAHHMKA,
NOpaBWIbHBI MHOTOIPAaHHUK, I[pU3Ma, NOHpamMuaa, (urypa U TOBEPXHOCTh
BpallleHus1, LWINH]P, KOHYC, lap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHUS KOHYCa
U LOWIMHAPA, NapaJUIebHbIE OCHM WIM OCHOBAaHHIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacaroniasics cepsl, HUIMH]IPA, KOHYCa; YMEHUE CTPOUTh CEUEHNE MHOTOTPAHHUKA,
M300pakaTbh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAIICHUS, UX CEUYCHHUs, B
TOM YHMCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHUE MNPUMEHSTh CBOMCTBA
reOMETPUYECKUX  (Uryp, CaMOCTOSTENIbHO  (OPMYJIMPOBATh  ONPEIECICHUS
u3ydyaeMbIX (Uryp, BbUIBUTaTh THUIIOTE3bl O CBOMCTBAX U  IpPHU3HAKax
reoMeTpuyecKux (Guryp, 000CHOBBIBATh WJIM OMPOBEPIaTh MX; YMEHUE MPOBOJIUTH
Kiaccuukanuio GUryp mo pasidyHbIM MpPU3HAKAM, BBITIOJHITH HEOOXOIUMBbIE
JOTIOJTHUTENbHBIE TOCTPOEHUS;

[IPyl5 — ymeHnue cBOOOIHO ONEpUpOBaTh MOHATUSIMU: IUIOHIAAb (PUTYDHI,
o0beM (QUrypsl, BEIMUMHA YIia, PACCTOSHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHHE
MEXIY NPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMH, IUIONIaab chepsbl, MIomaab
NOBEPXHOCTU  NUPAMUIBI, MPHU3MBI, KOHyCa, LWIUHApa, O00beM KyOa,
IPSIMOYTOJIBHOTO TapaJulesIeNUIeia, MUPaMUAbl, TPU3Mbl, LUUIMHAPA, KOHYyca,
napa; yMeHHe HaXOIUTh OTHOIIIEHHE 00EMOB MO00HBIX (DUTYD;

[IPyl6 — ymenue cBOOOAHO OMNEPUPOBATH MOHATHUSAMHU: IBUKECHUE,
napajuiebHbId EPEHOC, CHMMETPHUS Ha MJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue Mo100Ms, MOAOOHBIE (PUTYpBI; YMEHHE pacro3HaBaTh PaBHbIE U



10J1I00HbIE (UIypbl, B TOM YHCJIE B MPUPOJIE, UCKYCCTBE, ApPXUTEKTYpE; YMEHHUE
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 OINEPUPOBATh IMOHATUSAMHU: HPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, BEKTOp, KOOPJAMHATBI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3joXKeHHE BEKTopa mo Oaswucy,
CKaJISIPHOE IIPOM3BEJICHHUE, BEKTOPHOE IIPOU3BEIAECHUE, YIOJI MEXKIY BEKTOpaMU;
YMEHUE WCIOJIb30BaTh 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;

[Py 18 — ymeHue MOenpoBaTh peaIbHbIE CUTYalluy HA S3bIKE MATEMATHKU;
COCTABJISATh BBIPAXXCHUS, YPaBHEHHs, HEPABEHCTBA U MX CUCTEMBI IO YCIIOBHUIO
3aJ]a4uM, UCCIEA0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM almapara anreopsl,
MHTEPHPETUPOBATH MOJTYUYEHHBIN PE3yJIbTaT; CTPOUTh MATEMAaTHUYECKUE MOJEIH C
MOMOILbI0 T€OMETPUYECKUX MOHATUNA M BEJIMYMH, PELIAaTh CBSI3AHHBIE C HUMHU
MPaKTUYECKUE 33/1a4l; COCTABISATH BEPOSITHOCTHYIO MOJIETb U UHTEPIPETUPOBATH
NOJIyYEHHBIA ~ Pe3ysIbTaT,  peuarb  NPUKIAJHBIE  33Ja4d  CPEACTBAMU
MaTE€MaTU4YeCcKOro aHajln3a, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKOIO U
(bU3NYECKOTO XapaKTepa;

[1Py19 — ymeHue BbIOMpaTh NOAXOISAIIMA METON AJI PEIICHUs 3aJaul;
MOHMMAaHUE 3HAYMMOCTH MAaTEeMaTUKHU B M3yUYEHHUU MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJIEHUH; YMEHHE pacliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTUKH B
UCKYCCTBE, YMEHHUE MPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITHI pOCCUHCKON
Y MUPOBOM MaTeMaTU4YECKOW HAYKH.

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

Copep:xanue yueOHOTro MpeiMeTa BKIIIOYAET CIASAYIOLIUE pa3ebl:
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