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

PabGouass mporpamma paspabotraHa B cooTBeTcTBUM ¢ DeaepaibHbIM
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
cneruanbHocTu 23.02.05 DKcrutyaTausi TpaHCIIOPTHOTO 3JIEKTPOOOOPYI0BaHUS U
aBTOMATUKHU (IO BUJAM TPAHCIOPTA, 32 UCKIIOYEHHEM BOJHOIO), YTBEPKICHHBIM
npukazoM Munnpocsemienns: Poccun ot 22.04.2014 r. Ne 387 (pen. ot 13.07.2021).

VYueOnslii npenmer «MaTtemaTuka» SBISETCS 00A3aTENBHOW YaCThIO
o011e00pazoBaTenbHON MOJITOTOBKHU OCHOBHOM npodeccruoHanbHON
00pa30BaTeIbHON MPOrpaMMbl — IPOTrPaMMBbl TOJITOTOBKU CHELUAINCTOB CPETHETO
3BeHa 0o  cneuunanbHoct  23.02.05  Okcrutyaramuss ~— TPaHCIOPTHOTO
3JIEKTPOOOOPYIOBaHUS M aBTOMATHKHU (MO BUIAM TPAHCIOPTA, 3a UCKIIIOUEHUEM
BOJTHOTO).

Coneprxanue mporpammsl yueOHoro npeamera «MaremaTnkay HarpaBiIEHO
Ha JOCTH)KEHHE pE3yJIbTaTOB €ro M3y4YeHUsI B COOTBETCTBUM C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom npodeccuonanbuoit HanpasienHoctu GI'OC CIIO

Oco0oe 3HaueHne yueOHbIN NpeaMeT UMEET MPH (HOPMUPOBAHUU U PA3BUTUU
O0IIMX ¥ NPOPECCHOHANTBHBIX KOMITETEHIIHI.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESITEIBbHOCTb, BHIOUPATh THUIIOBBIC
METO/Abl M CIOCOObI BBIMOJHEHUS MPOPECCHOHANBHBIX 3aJad, OLEHHMBATh MX
3 PEeKTUBHOCTD U KA4E€CTBO.

OK 3. [IpuHuMaTh pemeHns B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYALUSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 6. PaGortath B KOJUIeKTMBE M KoMaHnae, d(PPEKTUBHO O0OIMIATHCS C
KOJJIEraMH, PYKOBOJACTBOM, IOTPEOUTEIISIMHU.

OK 7. bpate Ha cebsi OTBETCTBEHHOCTh 3a pPabOTy YJICHOB KOMAaH/IbI
(MOYMHEHHBIX ), PE3YJIbTAT BHIMOJHEHUS 3a/IaHUN.

[1K 2.3. BeiOupaTh oNnTUMAaJIbHbBIE PEIICHUS B HECTAHIAPTHBIX CUTYALHSIX.

[IK 2.5. OueHuBaTh 3KOHOMUYECKYIO 3(P(HEKTUBHOCTh IKCILTYyaTALIMOHHON
NEeSATEIbHOCTH.

IIK  3.2. TIlpoektupoBaTh HU  pPACCUUTHIBATH  TEXHOJOTUYECKUE
IPUCTIOCOOJICHUS JJIsl MPOU3BOJICTBA U PEMOHTA JETajlei, y3JI0B W H3AETHil
TPAHCIIOPTHOTO 3JIEKTPOOOOPYIOBaHMS B COOTBETCTBUU ¢ TpebGoBaHusiMu EnuHoi
CUCTEMBI KOHCTPYKTOpPCKOM tokymenTanuu (panee - ECKJI).

B pamkax nporpamMmbl yueOHOro npeamera o0ydarolUMKCS OCBaWBaIOTCS
muuHoctHeie (JIP), meranpenMerneie (MP) u mpeamernsle ayist 0a30BOro u



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

JIP8 — chopMHUPOBAaHHOCTh POCCHUHCKON TpakIaHCKOW WICHTUIHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHou, ropoctu 3a CBOM Kpau, CBOXO PoJIHY, CBOM S3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsIEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

JIP14 — oco3HaHKe TUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOTO Oy AYyIIEro;

JIP23 — TOTOBHOCTH K TpyAy, OCO3HAaHHE LIEHHOCTU MAaCTEPCTBa,
TPYIOTIOOHE;
JIP24 — TOTOBHOCTP K AKTUBHOU JEATEJILHOCTH TEXHOJIOTUYECKOU U

COLIMAJIBHOM HANpaBIEHHOCTH, CIOCOOHOCTh WHULMHPOBATh, IUIAHUPOBATh H
CaMOCTOSATEIIBHO BBIIOJIHATE TAKyO JIEATEIbHOCTD;

JIP25 — uHTepec K pa3nuyHbIM cdepaM NpodecCUOHANBHON 1eATENbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OyayuIeil mpodeccur U peanu3oBBIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

JIP26 — rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTSHKEHUN BCEU JKU3HU;

JIP33 — COBEpIICHCTBOBAHUE S3BIKOBOM W YHUTATENBCKOW KYJIBTYpPBI Kak
CpEICTBA B3aUMOACHCTBUS MEXY JIIOJbMHU U ITO3HAHUS MUPA;

MP1 — camocTosTenbHO (QOPMYJIUPOBATh U aKTyalM3UpOBaTh IpoOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBiuBaTh CYyIIECTBEHHBIM NpPHU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Kiaccu(UKaIMU 1 00001EHNS;

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

MP4 — BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSIX;

MPS5 — BHOCHUTH KOPPEKTHUBBI B JI€SITEIBHOCTh, OLECHUBATH COOTBETCTBUE
pE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKHU MTOCIEICTBUN NEATEIbHOCTH;

MP6 — pa3BuBaTh KpEaTHBHOE MBIIIJIEHUE NPU PEIICHUH YKU3HEHHBIX
npoOJieM;

MP8 — cniocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY MOUCKY METOJ0B
pelIeHus] IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MTO3HAHUS;

MP10 — ¢opMupoBaHue HAy4YHOTO THWIIA MBINIJICHUS, BIAJICHUE HAYyYHOUN
TEPMUHOJIOTHEN, KITFOUEBBIMH IMOHATHUAMH U METOJAMU;

MP12 — BBISBIATP NPUYMHHO-CIEICTBEHHBIE CBA3M M AKTYaJIM3UPOBATH
3a/ladyy, BBIJBUraTh THUIOTE3y €€ peUIeHUsl, HaXOAUThb AapryMEHThl s
JT0Ka3aTesIbCTBa CBOUX YTBEPKIECHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELLICHUS;



MP13 — aHanu3upoBaTh MOJYyYEHHBIE B XO/I€ PELIEHUS 3aa4M PE3YJIbTATHI,
KPUTHYECKN OLIEHMBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSAX;

MP17 — yMeTh NEpEHOCUTh 3HAHUS B MO3HABATEIBHYI0 U MPAKTUYECKYIO
001acTh KU3HEAEATEIbHOCTH;

MP18 — ymMeTh UHTETpUPOBaTh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIacTel;

MP19 — BelgBHTaTH HOBBIE HJIEH, IIPEMJIaraTb OPUIMHAIBHBIE IOAXOABI U
penieHus

MP21 — Bnagerb HaBBIKAMH TMOJY4YeHHs] HHGPOPMAIMM U3 HCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIIBHO OCYILECTBIIITh ITOUCK, AHAJIN3, CHCTEMATU3ALHUIO U
UHTEPIIPETALNIO HH(POPMALINK Pa3IMYHBIX BUAOB U (HOPM IMpeICTaBICHUS;

MP28 — BrafieTh pa3iaMuHbIMU cTIOcO0OaMU OOIIEHUS U B3aUMOACHCTBYS;

MP30 — pa3BepHYyTO H JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHUS C
HCIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;
MP31 — moHMMaTh MW HCIOJB30BaTh IMPEUMYIIECTBA KOMAHJIHOM H

WHIUBUYJIbHON paOOThI;

MP33 — npuHMUMAaTh L€ COBMECTHOM AECATEIBHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATh JEWUCTBUS IO €€ JOCTWIKECHHIO: COCTABJIITH IUIAH JEHUCTBUM,
pacnpenensaTb pojad C y4eTOM MHEHUH YYaCTHUKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

MP36 — xoopAMHHUPOBAaTH U BBINOJIHATH PabOTy B YCIOBUSX PEAIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

MP37 - oOCymecTBIATh NO3WTHBHOE CTPATErMYECKOE TIOBEACHUE B
pa3NUYHBIX CHUTyalWsAX, MPOSBIATh TBOPUECTBO M  BOOOpaKEHHE, OBITH
MHULMATUBHBIM

MP42 — nenarb OCO3HaHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 34 PEILECHHUE;

MP46 — BnajeTh HaBBIKAMH TO3HABATENILHON pedIeKCUM KaK OCO3HAHUS
COBEPLIAEMBIX JEUCTBUM M MBICIMUTENIBHBIX IIPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHHMU

MPS55 — npuHMMaTh MOTHBBI M apryMEHTBI APYTHUX JIFOAECH NPU aHAIU3E
PE3YJIBTATOB JIEATEIBHOCTH;

MP56 — npu3HaBath cBO€ MPaBo U MPaBO APYIHUX JHOJEH Ha OLIUOKY;

MP57 — pa3BuBaTh CMOCOOHOCTH TOHMMATh MHUpP C TIO3UIUU JIPYTOTO
YyeJoBeKa

[1PG1 — BnasgeHue MeTo1aMu JJ0Ka3aTeNIbCTB, AITOPUTMAMU PELICHUS 3a/1a4;
yMeHue (GOpMyIUpOBATH OMNPENEICHUSI, AKCUOMBl U TEOPEMBI, NMPUMEHATH UX,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHHS B X0I€ PELICHUS 3a1a4;



[TP62 — ymMeHue onepupoBaTh MOHATUSAMU: CTENEHb YUCIIA, JJIOrapu(M YUCIA;
YMEHHUE BBIIOJHATh BBIYMCICHUE 3HAYEHUN U NPeoOpa3oBaHUsl BBIPAXKEHHI CO
CTENEHSAMU U JIorapudMamu, Ipeodpa3zoBaHus JpOOHO-PALMOHATIBHBIX BIPAKEHUH;

[IP63 -~  ymeHue  oOmepupoBaTh  MOHATHSIMH:  pallMOHAJbHEIE,
UppalMOHaJIbHBIE, IIOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapupmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHsI U HEPABEHCTBA, UX CUCTEMBI,

[IP64 — ymeHue omnepupoBaTh MOHATUAMHU: (YHKUMs, HENpepbIBHASA
(GyHKIUS, NPOU3BOJAHAsA, NEpPBOOOpa3Has, ONPEACIICHHBbIM WHTErpan; yMEHHUE
HaXOJUTh MPOU3BOAHBIE 3JIEMEHTApHbIX (YHKLUWW, HWCIONb3Ys CIPaBOYHbIE
MaTepHabl; MCCIEA0BaTh B MPOCTEHIINX Ciiy4asX (PYHKIHMH HA MOHOTOHHOCTD,
HaXOAWTh HauWOOJbIINE W HAMMEHbIIWE 3HAUYCHUA (DYHKUUH; CTPOUTH TpaQUKu
MHOTOWICHOB C HCIIOJIb30BAHKUEM allllapaTa MaTeMaTU4YECKOT0 aHAIN3a; IPUMEHSATh
IPOU3BOJHYIO TIpU PEIIEHWH 3aJad Ha JBWKEHHUE; pellarh IPaKTHUKO-
OPUEHTHPOBAHHbIE 3a/Jlayd Ha HauOOJbIIMNE M HAUMEHbIIUE 3HAYEHUS, Ha
HAXO0XKJEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

[IPGS — ymMmeHue omnepupoBaThb MNOHATHSIMH: palMOHaNIbHAsA (DYHKIUS,
noKaszarelibHass (yHKLUMs, CTeneHHas QyHKUusA, Jorapudmuueckas (QyHKIuS,
TPUTOHOMETPUYECKUE (PYHKIMHU, OOpaTHbIe (DYHKIHMH; YMEHHUE CTPOUTH I'paduku
U3YYECHHBIX (PYHKLIMH, HCHOJB30BaTh TIpadUKU MpU H3YYEHUH IMPOLIECCOB U
3aBHCHMOCTEH, MpU pEelIeHUH 337ad U3 JAPYTUX y4eOHBIX MPEIMETOB U 33Jay U3
peabHOM JKU3HU; BBIpaKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUNHAMU;

[1P66 — ymeHue pemath TEKCTOBBIE 3a/1a4d Pa3HbIX TUIIOB (B TOM UYHUCIE Ha
MPOLICHTHI, JOJIM M 4YacTHU, Ha JBUXKEHHE, paboOTy, CTOMMOCTh TOBapOB U YCIYT,
HaJIOTH, 3aJa4i U3 OOJACTH YMpaBIICHUA JUYHBIMU U CEMEUHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CUCTEMBI MO YCIIOBHUIO
3aJlayd, MCCIIEIOBATh IOJYYEHHOE pEUIEHUWE U OLICHMBATh MPaBAONOAO0OHOCTh
pE3yNbTaTOB;

[IP67 — ymeHuwe omepupoBaTh MOHATUAMH: CpefaHee apudMeTHueckoe,
MearaHa, HauOoJibllee U HAUMEHbIIee 3HAUYEHUS], pa3Max, AUCIIEePCHsl, CTaHIapTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATH
uHpopMaIMio, MPEACTaBICHHYI0 B TaONWIAaX, Ha JAuarpaMmax, TIpadukax,
OTpaXalolllyl0 CBOWCTBA peEalbHBIX MPOIECCOB W SBICHUI; MPEACTaBIATh
UH(OpPMAIMIO C TOMOIIBIO TAOIUI] U JMAarpaMM; HCCIEI0BAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM TIpapUuecKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

[TP68 — ymenwue onepupoBaTh MOHITHSAMU: CIyYalHBIN OMBIT U CIydaliHOE
COOBITHE, BEPOSATHOCTh CIYyYaHOTO COOBITHS; YMEHHUE BBIUYUCIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM TpaUuecKMX METOAOB; MPUMEHSITh (POPMYJbI CIOXKEHUS U
YMHOXKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBIE (PaKThl U (OpMyJbl MPU PELICHUU



3a]]a4; OLICHUBATh BEPOSATHOCTU PEabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4yallHbIMU
BEJIMYMHAMU; YMEHHUE MMPUBOIUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YUCEN B
NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

[IPGY9 — ymenme omepupoBaTh MOHITUSIMH: TOUYKA, MpsMasi, TMIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIN YIoJl, CKPEIMBAOLIMECS TIPSIMBbIE, NTAPAJUIEIBHOCTD U
NEPIEHANKYJIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YTOJI MEKY IPSIMBIMH, YTOJI MEXITY
IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMHM, PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMH, PACCTOSHHE MEXIY IIOCKOCTIMM;
YMEHHE HCIOJIb30BaTh MNpPHU PEIICHWH 3a]a4 H3y4YeHHbIE (aKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAOIIETO MUPA;

[IP610 — ymeHHe omepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHHUK, CEUYCHHE
MHOTOTpaHHMKa, KyO, mapajulenenunesn, MNpu3Ma, Oupamunaa, ¢urypa u
NOBEPXHOCTh BpalleHUs, LWIUHAP, KOHYC, wmap, cdepa, ceueHuss (QUrypsl
BpallleHus, IUIOCKOCTh, Kacaromasicss cepbl, LMIUHApPA, KOHYyca, IUIOIIAIb
NOBEPXHOCTU MHUPaMUJbl, TPU3MBI, KOHYyCa, LWIMHJIpPA, Iuiomanb chepsl, o0bemM
Ky0a, MpsSMOYroJbHOTO Mapajuiejenuneaa, NOUpamMuabl, MNPU3MBbl, LTUIHHIAPA,
KOHYyca, Iapa; yMEHHE N300pakaTb MHOTOIPAHHHUKH U TIOBEPXHOCTH BPAIICHUS, UX
CEYEHUS OT PYKH, C IOMOILIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pacClO3HAaBaTb CUMMETPHUIO B IIPOCTPAHCTBE, YMEHHE pPAaCIO3HABAaTh
IIpaBUJIbHBIE MHOTOTPAaHHUKY;

[1P611 — ymeHue omnepupoBaTh MOHATUSAMU: JIBUKEHUE B IPOCTPAHCTBE,
no/l00Hble (UTYpbl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOILIEHUE IUIOIIAEH
MOBEPXHOCTEN U 00BEMOB NOJIOOHBIX (UTYpP MPH PELICHUH 33/1aY;

[IPO12 — ymeHHE BBIUMCIATH F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
II0LIAAb, 00bEM, IJIOMIAJb MOBEPXHOCTH), UCIOJIb3Ysl M3yueHHbIe (HOPMYJbl U
METO/IbI;

[IP613 — yMeHue omepupoBaTh MOHIATUSAMM: MPSMOYTOJbHAS CHUCTEMa
KOOpPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJSPHOE
IIPOU3BEACHUE, YIOJI MEXIY BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YMCJIO; HAaXOAUTh C IMOMOIIbI M3YYEHHBIX (HOPMYJ KOOPAMHATHI CEPEANHBI
OTpE3Ka, PACCTOSHUE MEXAY JBYMsI TOUKAMU;

[TP614 — ymeHue BbIOMpATh MOAXOASIINN U3YUYEHHBIH METOJ JJI PELICHUS
3a/layd, paclo3HaBaThb MaTeMaTHdeckue (akTbl U MaTeMaTHYECKUE MOJIETU B
OPUPOJHBIX U OOILECTBEHHBIX SIBIICHUSX, B HCKYCCTBE, YMEHHE TPUBOIUTH
MIPUMEPBl MATEMATUUYECKUX OTKPBITHM POCCUMCKONM M MHPOBOM MAaTEMaTHYECKOU
HayKU;

[IPyl — ymenue oneprupoBaTh NOHATUAMU: ONIPEACICHUE, AKCHOMA, TEOPEMA,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHBIE (POPMYIHPOBKH;
yMeHue GopMyIrpoBaTh 0OpaTHOE U MPOTUBOIIOIOKHOE YTBEPKICHHUE, TIPUBOIUTh



IIPUMEPBI U KOHTPIPUMEPBI, MCIOJIB30BATh METOJ MAaT€MATHYECKOW WHAYKLUU;
IPOBOJUThH JIOKA3aTEJIbHbIE PpACCY)XICHHUSI NpPU PEIICHHH 33]ad, OLICHUBATh
JIOTUYECKYIO NMPABUIILHOCTh PACCYkKICHHUIA;

[IPy2 — ymeHue omnepupoBaTh MHOHATHUAMM: MHOXKECTBO, IOAMHOXKECTBO,
ollepaly HaJ MHOXECTBAMHU; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIIMCAHMS PEAJIbHBIX MIPOLIECCOB U SIBICHUM U IPU PELICHUM 3a/ad4, B
TOM YHCJIE U3 JPYTUX YUEOHBIX [IPEIMETOB,;

[1Py3 — ymMeHue omnepupoBaTh HNOHATUSAMU: Ipad, cBA3HBINA rpad, AepeBo,
IUKJ, Tpad Ha TUIOCKOCTH; YMEHHE 3a/laBaTh M OMUCHIBATH Tpadbl pa3IUUHBIMU
crioco0aMu; UCIOJIb30BaTh Tpadbl MPHU PEIICHUH 3a]1aY;

[IPy4 — ymMmeHue CBOOOJHO ONEPUPOBATH MOHATHSIMH: COYETaHUE,
IEPECTaHOBKA, YMCIIO COYETAHUMN, YUCIIO IEpECTaHOBOK; OnHOM HbloTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS AJIS pEeLICHUS 3a1a4;

[IPy5 — ymeHnue onepupoBaTh MNOHATHAMH: HAaTypaJlbHOE YHUCIO, ILEJI0E
YHUCJIO, OCTATOK IO MOJYJII0, PAalMOHAIBHOE YHCIO, HPPALUOHAIBHOE YHUCIIO,
MHOXECTBA HATypaJIbHBIX, LEJbIX, PalUOHANbHBIX, JACHCTBUTEIBHBIX YHCEI;
YMEHHUE HCIOIb30BaTh MPU3HAKUA JIETUMOCTH, HAUMEHBIIUN OOIIMNA NETUTEeNb U
HauMMeHblIIee 00111ee KpaTHOE, AIrOpUTM EBKITMIA MTPU pEIIEHUH 33/1a4; 3HAKOMCTBO
C pa3JIMYHBIMU MO3ULMOHHBIMA CHCTEMAMH CUUCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEpUPOBATH MOHATUSIMH: CTENEHb C LIEIbIM
IIOKa3aTesieM, KOpPEHb HATypaJIbHOW CTEIEHH, CTENEHb C PALMOHAIBHBIM
[IOKa3aTeJleM, CTElEHb C JIEUCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKAa3aTEIEM,
jorapudM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

[IPy7 — ymeHue omnepupoBaTh NOHATHUAMH: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh  YpPaBHEHUW, HEPAaBEHCTB M  CHCTEM, palHdOHaIbHbBIE,
UppaLHOHaIbHBIE, [IOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHHs, HEPABEHCTBA M CHCTEMBI; YMEHHUE peIlaTh
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 00JacCTel HAYKU U peajJbHOM JKU3HMU;

[IPy8 — ymeHue cBOOOJHO ONMEPUPOBATH MOHATUAMM: TpaduK (QYHKIUH,
oOpaTtHast pyHKIMs, KOMITO3UIMs (QYHKIWMA, JTUHEWHAs (YHKIWSA, KBaIpaTHUHAS
GyHKIMS, CTeNeHHas (QYHKIMS C LEeJIbIM IOKa3aTejaeM, TPUTOHOMETPUUYECKHUE
byHKIMKA, OOpaTHBIE TPUTOHOMETpPHUUYECKHE (YHKIHMH, TOKa3aTrelbHas W
jgorapupmMuyeckass (QYHKIHH; YMEHUE CTPOUTh Tpaduku (DYHKIMI, BBINOJHATH
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

YMEHUE HCIOJIb30BaTh Tpa@uku (QYHKIUI AJi1 HU3y4dEHHUs MPOIECCOB U



3aBHCUMOCTEN MPU pELICHUH 3a/1a4 U3 APYTUX Y4eOHbIX IPEIMETOB U U3 peabHON
KU3HU; BbIpaxaTh (OpMyJIaMHi 3aBUCUMOCTH MEXY BEIUYNHAMU;

yMEHHE CBOOOJHO OINEpPUPOBATH TMOHATUSMHU: UYETHOCTh (YHKIUH,
NEePUOANYHOCTD (DYHKIMH, OTPAaHUYCHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (DYHKIIWH,
IKCTpEMyM (YHKIMM, HauOosplliee W HaUMEHbIlEEe 3HA4YeHUA (QYHKIUU Ha
IPOMEXYTKE; YMEHHUE MPOBOJUTH HCCIEA0BaHNE (DYHKIIUY;

YMEHHME MCIONb30BaTh CBOMCTBA M Tpaduku (QYHKIUM A7 pelieHus
YpaBHEHUI, HEPABEHCTB M 33jad C MapamMeTpamMu; U300paxkaTb Ha KOOPIAMHATHOU
IIJIOCKOCTY MHOYKECTBA PELICHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

[IPy9 — ymeTh cBOOOJHO ONEpUpOBaTh MOHATHUSIMH: MOCIEI0BATEIBHOCTD,
apudmeTrnyeckass TMporpeccus, TeOMEeTpUYecKkas Mporpeccusi, OECKOHEUHO
yObIBaroIasi FEOMETPUUECKAsI IPOrPECCUsl; YMEHHUE 3a/1aBaTh 1OCIIEI0BATEILHOCTH,
B TOM YHCJIE C TIOMOIIIBIO PEKYPPEHTHBIX POPMYJI;

[IPyl0 — ymeHue omepupoBaTh NOHATUSMU: HENPEPBIBHOCTh (PYHKIIUH,
acUMNTOTHl Trpaduka (QYHKIMM, TepBas W BTOpas IMpou3BOJAHAS (YHKIUH,
FEOMETPUYECKUI W (PU3MYECKUM CMBICI  TMPOU3BOJHOM, IEpBOOOpa3Has,
ONpEJENCHHbIA MHTErpaj; yMEHHE HaXOAUTh ACHUMNTOTHI rpaduka (yHKINH;
YMEHHE BBIYUCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3ULIAH
(GyHKIUI, HAXOIUTh YpaBHEHHE KacaTeJIbHOU K rpaduky QpyHKINU;

YMEHHME HCHOJIb30BaTh IMPOU3BOJHYIO Ul HCCIENOBaHUs (YHKUUH, IS
HaxXO0XJICHUSA HAWIYYILIETrO PElICHUs B IIPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
HKOHOMUYECKUX U PUBNYECKUX 3a]ladax, sl ONpeeIeHHsI CKOPOCTH U YCKOPEHUS;
HAXOJUTh MJIOMIAIA U 00beMbI PUTYP C MOMOIIBIO HHTETpasia; IPUBOJAUTH IPUMEPHI
MaTEMaTUYeCKOr0 MOACIIUPOBAHUS C IOMOLIBIO TU(DPepeHIINATIbHBIX YPAaBHEHU;

[IPyll — ymenue onepupoBaTh MOHATUSMH: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYJIb M apTyYMEHT KOMILUIEKCHOTO YHCIIA,
dopMa 3anmucu KOMIUIEKCHBIX 4MCeN (FreoMeTpuuecKas, TPUTOHOMETpUYecKas U
anreOpanueckasi); yMeTb  MPOU3BOJIUTH  apU(METUYECKUE  JIEUCTBUS  C
KOMIUIEKCHBIMA YUCJIAMU; IPUBOAUTH NPUMEPHI MCIOJIB30BAHUSA KOMILJIEKCHBIX
YUCEIT;

[IPyl2 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMH: CpEIHEE
apupMeTnyecKkoe, MeauaHa, HauOoJsblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHHWE ISl OMMCAHUS YHMCIOBBIX JAHHBIX; YMEHHUE
UCCJIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM IrpapuuecKux
METOJIOB U DJIEKTPOHHBIX CPEIACTB; TIpaUuecKu HCCIEeI0BaTh COBMECTHbBIE
HAOJIIOJICHUS C IOMOILBIO TUarpaMM pacCeUBaHUs U IMHEHHON perpeccuu;

[IPyl3 — yMeHHMe HaxoJUTh BEPOSITHOCTH COOBITUHA C HMCIOJb30BAaHUEM
rpauyueckux METOJ0B; MPUMEHATh IS pelleHus 3a1ad (GOpMyJIbl CIOXKEHHUS U
YMHOXKEHHSI BEPOATHOCTEHN, (GOpMYITy MOJTHOU BEpOSTHOCTH, popmyiy bepryimy,



KOMOHWHATOpPHBIE (PaKTHI M POPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHH;
yMEHUE OINEepUpOBaTh TOHITHSAMHU: CiydallHas BeJIWYWHA, paCIpeCIICHHUE
BEPOATHOCTEH, MaTeMaTUYecKoe OXHUAAHWe, JUCIEepCUs U  CTaHAapTHOE
OTKJIOHEHHE CIIy4allHOM BEIMYMHBI, (YHKIUH pacTpeAeNieHUus] U IUIOTHOCTH
pPaBHOMEpPHOTO, IMIOKA3aTeIhbHOIO W HOPMAJIBHOTO paCHpelesiCHul; yMEHHe
UCTIONIb30BaTh CBOWMCTBA W3YYCHHBIX paclpelesieHud s pelieHHs 3a/ad;
3HAaKOMCTBO C TOHSATHSMH: 3aKOH OOJIBIIMX YHCET, METOJbl BBIOOPOUYHBIX
WCCJICIOBaHMIA, YMEHUE TIPUBOIUTH TIPUMEPHI MIPOSBICHUS 3aKOHA OOJBIIINX YHCEI
B IIPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[IPyl4 — ymenue cBOOOAHO OMEPHPOBATH TMOHATHUSAMH: TOYKA, MpsiMasi,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMWA YIOJI, ABYTPAHHBIA YIOJI,
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 pEHICHUU 3a7ad H3y4YeHHbIE (AKThl 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, ap, chepa, pa3BepTka MOBEPXHOCTH, CEYEHUS KOHYCa
U IWIMHAPA, TapajUieibHble OCH WJIM OCHOBAHMIO, CEUYECHME Iapa, MIOCKOCTH,
Kacarorasicst cepsl, IIMH]pa, KOHYCa; YMEHHE CTPOUTh CEYEHNE MHOTOTPAHHHKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAIICHUS, UX CEUYCHHUS, B
TOM YHCJE C TIOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSTh CBOWCTBA
TE€OMETPUUYECKUX  (QUTYp, CaMOCTOSTENLHO  (QOPMYJIUPOBATH  OMpEACTICHUS
U3y4aeMbIX (UTYp, BBIBUTATh THUIIOTE3bl O CBOWCTBaX W  TMpHU3HAKAX
TCeOMETPUICCKUX (PUTYp, 0O0CHOBBIBATH WJIA ONMPOBEPTaTh UX; YMEHHUE TIPOBOIUTH
Kiaccuukanuio GUryp Mo pasidyHbIM MpPU3HAKAM, BBIIOJHITH HEOOXOIUMBIE
JOTIOJTHUTEJIHHBIC TTIOCTPOCHUS;

[IPyl5 — ymenune cBOOOIHO ONEpUPOBATh MOHATUSIMH: TUIOMIANb (PUTYPHI,
00BbeM (UTYpPBI, BEIMYHHA YTJIa, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSTHUE
MEXIY MPSMBIMU, PACCTOSHUE MEXIY TJIOCKOCTSMH, TUIOMIaAb Cephl, MIOoNaIb
MOBEPXHOCTH  NUPAMUIBI, TMPHU3MBI, KOHyca, LWIUHApa, O00BeM KyOa,
IPSIMOYTOJIBHOTO TapaijieNienuIeaa, MUpaMuabl, TPU3MbI, HWIHHIpA, KOHYCA,
1apa; yMeHHe HaXOIUTh OTHOIIIEHHE 00EMOB MOJ00HBIX (DUTYD;

[IPyl6 — ymenwe CcBOOOAHO ONEPUPOBATH TMOHSATHUSMU: JBUIKEHUE,
napaieIbHbIA TIEPEHOC, CHMMETPHUS Ha TJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue Moj100us, MOA00HBIE (DUTYpPBI; YMEHHE paclo3HaBaTh paBHbIE U
no/I00HbIe (UTYpPBI, B TOM YHCJIE B MPUPOJE, UCKYCCTBE, apXUTEKType; YMEHHUE
UCTIOJIb30BaTh T€OMETPUIECKUE OTHOIICHHSI, HAXOAUTh TEOMETPUUECKNE BETUINHBI



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

[IPyl7 — ymeHue CBOOOJHO ONEPUPOBATh MOHATHUSAMU: MPSAMOYTOJIbHAS
CUCTEMAa KOOPJMHAT, BEKTOP, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMma
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 3aJad U 3a/ad JAPYyruX Y4eOHBIX NPEIMETOB; ONEPUPOBATH
MOHATHSAMU: MaTtpuna 2 X 2 u 3 X 3, onpenenuresb MaTpulbl, TEOMETPUUECKUN
CMBICIT OIPEETUTEILS;

[1Py18 — ymeHue MOaenpoBaTh peaIbHbIE CUTYalluU HA S3bIKE MATEMATHKHY;
COCTAaBIISAITh BBIPAKCHMS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO
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 33/1a4l; COCTABIISATh BEPOSTHOCTHYIO MOJIENb U MHTEPIPETHPOBATH
NOJIyYEHHBIA ~ Pe3ysbTarT,  pemarb  NPUKIAJHbIE  33Jaud  CpPEACTBAMU
MaTE€MaTUYeCKOro aHajluM3a, B TOM YHCIE COIMAIbHO-3KOHOMUYECKOTO U
(bu3NYECKOro XapaxkTepa;

[1Py19 — ymeHue BbIOMpaTh NOAXOISAIIMA METON AJi PEIICHUs 3aJaul;
NOHMMAaHHE 3HAYMMOCTH MAaTeMaTUKH B M3YyYEHUH IMPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHE PACIIO3HAaBATh NPOSBICHUE 3aKOHOB MATEMAaTUKH B
HCKYCCTBE, YMEHHUE MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUICKOMN
Y MUPOBOM MaTeMaTUYECKOW HAYKH.

O0BeM 00pa3oBaTEIBHON MPOTrpaMMBI YueOHOTO mpeameTa cocraBiser 340
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