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
aBTOMAaTUKHU (IO BUJAM TPAHCIOPTA, 32 UCKIIOYEHHEM BOJHOIO), YTBEPKICHHBIM
npuka3zom Munmnpocsemenus Poccun ot 18.03.2024 N 169.

VYueOnslii npenmer «MaTtemaTuka» SBISETCS 00A3aTENBHOW YaCThIO
o011e00pazoBaTenbHON MOJITOTOBKHU OCHOBHOM npodeccruoHanbHON
00pa30BaTeIbHON MPOrpaMMbl — IPOTrPaMMBbl TOJITOTOBKU CHELUAINCTOB CPETHETO
3BeHa 0o  cneunanbHoctH  23.02.05  Okcrutyaramuss — TPaHCHOPTHOIO
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 nmpodeccuonansuoit HanpasieHHoctu GI'OC CIIO

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

OK O0l. Bsibuparh cmocobbl pemieHus 3anad  IpodeccruoHaIbHOM
NEeSATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 03. [InanupoBath U peann30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBEHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATEIBCKYIO NeATEIbHOCTD B
npodeccuoHaIbHON cdepe, UCMOIb30BaTh 3HAHUS MO MPABOBOM W (PUHAHCOBOM
IPAMOTHOCTH B PA3JUYHBIX )KU3HEHHBIX CUTYAIUsX.

OK 04. DddextnBHO B3aUMOJICHCTBOBATh M pabOTaTh B KOJUICKTHBE H
KOMaHJIe.

OK 05. OcymecTBiATh YCTHYHO M NMCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepauum ¢ yyeToM 0coOE€HHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.

I[IK 2.2, OdopMisiTb  KOHCTPYKTOPCKYI0 M TEXHOJOTMYECKYIO
JOKYMEHTALHIO.

I[IK 4.1. IlnaawpoBaTh W OPTaHU30BBIBATH IMPOU3BOJCTBEHHBIE PAOOTHI
KOJUJICKTHBA UCIIOJIHUTENEH.

B pamkax nporpaMmbl yuyeOHOro npeamera 0O0y4arolMMHUCS OCBAaWBAIOTCS
muuHoctHeie (JIP), meranpenMerneie (MP) u mpeamernsle ayist 0a30BOro u



yriryonenHoro ypoHed usydeHus (IIP6 u IIPy) pe3ynbTaThl B COOTBETCTBUHU C
tpedoBanusiMu OI'OC COO.
JIP14 — oco3HaHue TMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OYyIIEro;

JIP23 — TrOTOBHOCTH K TpyHdy, OCO3HAHME LIEHHOCTH MAaCTEPCTBA,
TPy A0Jt00He;
JIP24 — TOTOBHOCTP K AKTUBHOW JEATEJILHOCTH TEXHOJOTUYECKOU WU

COLIMAJIbHON HAaNpaBIEHHOCTH, CIOCOOHOCTh WHUILIMUPOBATH, IUIAHUPOBATH MU
CaMOCTOSATEIIBHO BBIIOJIHATE TAKyIO JEATEIbHOCTD;

JIP25 — unTepec K pa3nuyHbIM chepaM npodeccuoHaNbHON 1eATeIbHOCTH,
yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OyAymiei mpodeccun U peann3oBBIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHbL;

JIP26 — roTOBHOCTb U CLIOCOOHOCTH K 00Opa30BaHMIO M caMO00pa30BaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

MP1 — camocTosTenbHO (QOPMYJIUPOBATh U aKTyalM3UpPOBaTh IpOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycranaBinuBaTh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBAHUSA IS
CpaBHEHUS, Kiaccu(UKaIMU U 00001EHNS;

MP3 — onpenenars nenu IeaTeIbHOCTH, 3a/1aBaTh NapaMETPbI U KPUTEPHUH UX
JOCTUKEHUS,

MP4 — BBIABISTE 3aKOHOMEPHOCTH U IIPOTHBOPEYMS B paccMaTpHUBAEMBIX
SBJICHUSIX;

MPS5 — BHOCHTBH KOpPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
PE3YJIbTATOB LIEJISIM, OLIEHUBATH PUCKU MTOCHEACTBAN EATENBHOCTH;

MP6 — pa3BuBaTh KpEaTHBHOE MBIIIJIEHUE NPU PEIICHUH KU3HEHHBIX
npo0JieM;

MP8 — criocoOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY MOHUCKY METO/OB
pELICHUS NPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3JIMYHBIX METO/I0B ITO3HAHHUS;

MP10 — ¢opmupoBaHue HAy4yHOTO THUIIA MBINIJICHUS, BJIAJICHUE HAYyYHOUH
TEPMUHOJIOTHEN, KITFOUEBBIMH ITOHATHUAMH U METOJAMU;

MPI12 — BBISBISATH NPUYAHHO-CIEACTBEHHBIC CBSI3M W AKTyaJIu3UpPOBATH
3a7a4dy, BBIIBUIAaThb THUIOTE3y €€ pEIICHHs, HAXOAWThb AapryMEHTBI JUIA
JI0OKA3aTEIbCTBA CBOMX YTBEPKICHUM, 3a1aBATh TapaMETPhl U KPUTEPUU PELLICHUS;

MP13 — aHanu3upoBaTh NOJYYEHHBIE B XOA€ PEUICHUS 3a1a4H PE3YJIbTATHI,
KPUTHYECKN OLIEHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSIX;

MP17 — yMeTh NepeHOCUTh 3HAHUSA B IMO3HABATEJIbHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEICATCIILHOCTH;

MP18 — ymeTh UHTETpUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;



MP19 — BbIABHUraTh HOBBIE WJEH, MPEMJIaraTb OPUTHMHAIBHBIE MOAXOAbI U
pemeHns

MP21 — Bnajerp HaBBIKAMHM TMOJy4YeHHs HHGOpPMAIMM U3 HMCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSATENIBHO OCYILECTBIISITh TOUCK, aHAIIN3, CHCTEMATU3ALUIO U
MHTEpHpeTalnio HHGOPMAIIMK PA3IMYHBIX BUIOB U (HOPM MPEACTaBICHUS;

MP28 — BnageTh pa3inuHbIMU ClIOCOOaMU OOIIEHUS U B3aUMOJICHCTBHUS;

MP30 — pa3BepHYTO UM JIOTUYHO H3JIarartb CBOK TOYKY 3pEHHUS C
WCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB;

MP31 — mnoHuMare W MCHOJB30BaTh IPEUMYIIECTBA KOMAHJHOU H
WHIUBUy AIbHON PaOOTHI;

MP33 — npuHMUMAaTh LIEIM COBMECTHOM AECATEIBHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATh JIEUCTBUS IO €€ JOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacnpenensaTb pojad C y4eTOM MHEHUH YYaCTHUKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

MP36 — xoopAMHHMpOBAaTh W BBIIIOJHATH PabOTy B YCIOBUSIX PEAbHOTO,
BUPTYaJIBHOI'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

MP37 - oOCymecTBIATh NO3UTHUBHOE CTPATETMYECKOE TMOBEICHUE B
pa3NUYHBIX CHUTyalWsAX, MPOSBIATH TBOPYECTBO M  BOOOpaKEHHE, OBITH
MHULIMATUBHBIM

MP42 — penatb OCO3HaHHBIM BBIOOp, AapryMEHTUpPOBaTh €ro, Opartb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

MP46 — BrnageTh HaBbIKaMHM IO3HABATEJILHOM pediiekcHn Kak OCO3HAHUS
COBEPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBAHHM

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

MP56 — nmpuzHaBath CBO€ MPaBo M MPABO APYTHUX JHOJEH Ha OIIUOKY;

MP57 — pa3BuBaTh CIOCOOHOCTH TMOHHUMAaTh MHUP C TO3UIMU JPYTOTrO
4eJ0BeKa

ITP61 — BraneHne MeToaMHU J10Ka3aTeNIbCTB, AITOPUTMAMU PEIICHUS 3a/ad4;
yMeHue (OpMyIMpOBATH OMNPENEICHUSI, aKCUOMBbI U TEOPEMbI, NPUMEHSTh HX,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHHS B X0JI€ PELICHUS 3a1a4;

[1PG2 — ymeHue onepupoBaTh NOHITUSIMU: CTETIEHb YHCIIA, JOrapudM Yncia;
YMEHHE BBINIOJHATh BBIUMCICHHE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTETICHSIMU U JIoTaprudMamu, TpeoOpa3zoBaHus IPOOHO-PANMOHATBLHBIX BIPAKEHUMH;

[IP63 -  ymeHwe  omepupoBaTh  MOHATHUSMH:  PaAlMOHAIBHBIC,
UppalMoOHaIbHBIE, MTOKA3aTEeIIbHEBIE, CTEIICHHBIE, norapupMHUUIECcKUe,
TPUTOHOMETPUUECKNE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[IP64 — ymeHue omnepupoBaTh MOHATUSAMU: (DYHKIMS, HENpepbIBHAS



(GyHKIMS, NPOM3BOJAHAsA, NEpPBOOOpa3Has, OINPEACICHHBbIM WHTErpai; yMEHHUE
HaXOAWTh MPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, HCIONb3YysS CIIPaBOYHBIC
MaTepHualbl; MCCIEAOBaTh B NPOCTEHIIMX Ciy4asX (PyHKIHMH HA MOHOTOHHOCTD,
HaXOAWTh HauOOJbIINE W HAMMEHbIIWE 3HAUYCHUA (DYHKUUH; CTPOUTH TpaQUKu
MHOTOWICHOB C MCIIOJIb30BAHKUEM allllapaTa MaTeMaTU4YECKOr0 aHAIN3a; IPUMEHSATh
IIPOU3BOJHYIO IpHU PEIICHWM 3aAad Ha JBWKEHUE; pellaTh IPaKTUKO-
OPUEHTHPOBAHHBIE 3a/Jayd Ha HauOOJbIIME M HAUMEHbIIUE 3HAYEHUS, Ha
HAXO0XKJEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

[IP6G5 — ymeHue omepupoBaTh MOHATUAMU: palOHAJIbHAs (QYHKIIHS,
nokasarenbHas (QYHKIUS, CTemeHHas QYHKIUS, Jorapupmudeckas (QyHKIUA,
TpUTrOHOMETpHUUYeckrue (QyHKIUHU, 0OpaTHbIE (YHKIMH; YMEHHE CTPOUTH Tpaduku
U3Y4YECHHBIX (PYHKLIMH, HUCHOJB30BaTh TIpadUKU MpU H3YYEHUH IIPOLIECCOB U
3aBHCHUMOCTEM, MpU pEeIIeHUH 337ad U3 APYTUX y4eOHBIX MPEIMETOB U 33Jay U3
peabHOM JKHU3HM; BbIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEKY BEJTMUYUHAMU;

[1P66 — ymeHue pemath TEKCTOBBIE 3a/1a4d Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JOJIM U 4YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB M YCHYT,
HAJIOTH, 3aJa4i U3 OOJACTH YNpaBIICHUA JUYHBIMU U CEMEMHBIMU (PUHAHCAMM);
COCTABJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI MO YCIOBHUIO
3aJja4M, HUCCIIEOBaTh IOJYYEHHOE PELICHHE U OIEHMBATh IPaBIONOJI00HOCTh
pEe3yIbTaTOB;

[IP67 — ymeHue omnepupoBaTh MOHATUSAMU: CpeHEe apuPMETHUECKOE,
MearaHa, HauOoJIblee 1 HAMMEHbIIIEe 3HAUEHUs, pa3Max, JUCIepCusi, CTaHAaApTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATH
uHpopMaIMio, MPEACTABICHHYI0 B TaONWIaX, Ha JAuarpaMmmax, TIpadukax,
OTpaXKaloLyl0 CBOWCTBA pEAIbHBIX MPOLECCOB U SBJICHHUM; MPEACTABIATH
MH(OpPMAIMIO C TOMOIIBIO TAOJIUI[ M JMarpamMM; HUCCJENI0BAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM TIpapUuecKUX METOJO0B U 3JIEKTPOHHBIX
CPEICTB;

[TP68 — ymeHue onepupoBaTh MOHITHSAMU: CIyYalHBIN OMBIT U CIydaliHOE
COOBITHE, BEPOATHOCTh CIYYAaWHOTO COOBITHS; YMEHHUE BBIUYUCISATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM TpaUUecCKUX METOAOB; MNPUMEHITh (POPMYJbl CIOXKEHUS U
YMHOXKEHHSI BEPOSITHOCTEM, KOMOMHATOPHBIE (PaKThl W (POpMyJbl MPU PELICHUU
3aJlay; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU; YMEHHE MPUBOAUTD MIPUMEPHI POSIBICHHS 3aKOHA OOJIBIINX YK CEll B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

[IPGY9 — ymeHue omepupoBaTh MOHITUSIMM: TOUKA, HpsiMasi, IMIOCKOCTb,
MPOCTPAHCTBO, IBYIPAHHBIN YIroJl, CKPEIIUBAIOUIUECS TPSIMbIe, TapaJIIeIbHOCTD U
NEPHEHANKYJISIPHOCTh MPSIMBIX U TUIOCKOCTEH, YTOI MEXYy IPSIMBIMH, YTOJ MEXKIY
OpsIMOM M TIJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PAacCTOSSHUE OT TOYKH J10



IUIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMHU, PACCTOSHHE MEXIY IIOCKOCTIMM;
YMEHHE HCIOJIb30BaTh MpPH PEIICHWW 3a7a4 HW3Y4YeHHbIE (AKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLIEHUBATH Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

[IP6G10 — ymeHue omepupoBaTh MOHATHUSAMH: MHOTOTPAaHHHUK, CEUYCHHE
MHOTOTpaHHMKa, KyO, mapajulenenunesn, Mpu3Ma, Oupamuaa, ¢urypa u
HNOBEPXHOCTh BpAallleHUs, LWIMHIAP, KOHYC, IIap, cdepa, cedeHus QuUrypol
BpallleHus, IUIOCKOCTb, Kacaromasics cepbl, LMIMHApPA, KOHYyca, IUIOIIAIb
HNOBEPXHOCTU MUPAaMUJbl, IPU3MBI, KOHyca, HWIMHJIpPA, IUiomanb cheprl, o0beM
Ky0a, NpPSAMOYTOJLHOTO MapajleNienunena, MUPaMUAbl, MPU3MBI, IHIMHAPA,
KOHYca, I1apa; yMeHHe W300pakaTh MHOTOI'PaHHUKHU U IOBEPXHOCTH BpAIlICHHUs, HX
CEYEHUS OT PYKH, C IOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pACIO3HABaTh CUMMETPUIO B IIPOCTPAHCTBE, YMEHHE pAclO3HaBaTh
IIpaBUJIbHBIE MHOTOTPAaHHUKY;

[1P611 — ymeHue omnepupoBaTh MOHATUSMU: JBH)KEHUE B INPOCTPAHCTBE,
no/l00Hble (UTYpbl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOILEHUE IUIOIIAEH
MOBEPXHOCTEN U 00BEMOB MOIOOHBIX (PUTYp IIPU PELICHUU 3a]1aY;

[IPO12 — ymeHHE BBIUHCIATH F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
II0LAAb, 00bEM, IJIOMIAJb MOBEPXHOCTH), UCIOJIb3Ysl M3yYEHHbIE (POPMYJbI U
METO/IbI;

[IP613 — yMeHue omepupoBaTh MOHATUSAMM: MPSMOYTOJbHAs CUCTEMa
KOOpJIMHAT, KOOPJAMWHATHl TOYKH, BEKTOP, KOOpPAMHATBI BEKTOPA, CKAaJSAPHOE
IIPOU3BEACHUE, YIOJI MEXIY BEKTOpAMH, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YMCJIO; HAXOAUTh C IMOMOIIBI0 M3YYEHHBIX (POPMYJ KOOPAHMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXAY JBYMsI TOUKAMU;

[TP614 — ymenue BbIOMpaTh MOAXOSAUINNA U3YUCHHBIM METOJ ISl PEIICHUS
3a/layd, paclo3HaBaThb MaTeMaTHdeckue (akTbl U MaTeMaTHYECKUE MOJIETU B
OPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B HCKYCCTBE, YMEHHUE MPHUBOJIUTH
IIPUMEPBI MATEMATUUYECKUX OTKPBITHUM POCCUMCKOM M MHUPOBOM MaTeMaTH4ECKOU
HayKU;

[IPyl — ymenue oneprupoBaTh NOHATUAMU: ONIPEACICHUE, AKCHOMA, TEOPEMA,
CJIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHBIE (POPMYIHPOBKH;
yMeHue GopMyIrpoBaTh 00paTHOE U MPOTUBOIOJIOKHOE YTBEPKICHHUE, TIPUBOIUTh
IIPUMEPBI U KOHTPIPUMEPBI, MCIIOJIB30BATH METOJ MATEMATUYECKON HHAYKLWU;
IPOBOJUTH JIOKA3aTEJIbHBIE PpACCYXICHHUSI NpPU PEIICHHH 331ad, OLICHHBATh
JIOTUYECKYIO MTPABWIBHOCTB PACCYKICHNM;

[IPy2 — ymeHue omnepupoBaTh MOHATUSMU: MHOKECTBO, IMOJAMHOKECTBO,
omnepalnuy HaJ MHOKECTBAMH; YMEHHE HCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anrapar i1 OMMCaHUs PEANbHBIX IIPOLIECCOB U SBJICHUN U IIPU PELICHUHU 33]1a4, B
TOM YHCJIE U3 JPYTUX YYEOHBIX MPEIMETOB,;



[IPy3 — ymMmeHue onepupoBaTh HNOHATUAMHU: rpad, cB3HBIA rpad, Aepeso,
IUKJ, Tpad Ha TUIOCKOCTH; YMEHHE 3a/laBaTh M OMUCHIBATH Tpadbl pa3IUUHBIMU
crioco0aMu; MCIONIb30BaTh Tpadbl MPHU PEIICHUN 33]1aY;

[IPy4 — ymMmeHue CBOOOJHO ONEPUPOBATH MOHATHSIMH: COYETaHUE,
IEPECTaHOBKA, YMCIIO COYETAHUM, YUCIIO IEpEeCcTaHOBOK; OnHOM HbloTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThI U PACCYKJIEHUS AJIS pEeLICHUS 3aa4;

[IPy5 — ymeHHe omepupoBaTh MOHSITHSIMM: HATypajlbHOE YUCIO, IIEJIOE
YHCJI0, OCTAaTOK I0 MOJYJIIO, PalMOHAIbHOE YHCIO, HUPPALMOHAIBHOE YHUCIIO,
MHOXECTBA HATypaJIbHbIX, LEJbIX, PalUOHAIbHBIX, JEHCTBUTEIBHBIX YHCEI;
YMEHHUE HCIIOIb30BaTh MPU3HAKUA JEIMMOCTH, HAUMEHBIUUN OOIIMKA NETUTENb U
HauMeHblIIee 00111ee KpaTHOE, aNropuT™ EBKIIMIA IPU pelIeHNH 3a/1a4; 3HAKOMCTBO
C pPa3JIM4YHBIMU MO3ULIMOHHBIMU CUCTEMAMU CUUCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEPUPOBATH MOHATUSIMH: CTENEHb C LIEIbIM
IIOKa3aTelieM, KOpPEHb HATypaJIbHOW CTEIIEHHW, CTENEHb C PALMOHAIBHBIM
[OKa3aTeleM, CTElEHb C JIEUCTBUTENbHBIM (BEUIECTBEHHBIM) IOKA3aTENEM,
jgorapuM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

[IPy7 — ymeHue omnepupoBaTh NOHATHUAMH: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUN U HEPABEHCTB,
PAaBHOCWIIBHOCTh ~ YPAaBHEHHI, HEpPAaBEHCTB W  CUCTEM,  PALMOHAJIBHBIE,
UppaLHOHAIbHBIE, IIOKa3aTeJIbHBIE, CTEIICHHBIE, Jgorapupmuueckue,
TPUTOHOMETPUYECKUE YPABHEHHMs, HEPABEHCTBA M CHCTEMBI; yMEHHUE pEIIaTh
YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI C IIOMOIIBIO PA3IMYHBIX ITPUEMOB; PEIIATh
YpaBHEHUSI, HEPABEHCTBA M CHUCTEMBI C MapaMeTpoOM; IMPUMEHATH YpPaBHEHUS,
HEpPaBEHCTBA, MX CHUCTEMBI ISl pElIeHUs MaTeMaTHYEeCKUX 3aJady M 3aJad H3
pa3nuYHbIX 00JacTel HAYKU U peajJbHOM JKU3HMU;

[IPy8 — ymeHue cBOOOJHO ONMEPUPOBATH MOHATUAMM: TrpaduK (QYHKIUH,
oOpaTtHast pyHKIMS, KOMITO3UIMS (DYHKIMMA, JTUHEWHas (QYyHKIHS, KBaJpaTUdHas
GyHKIUS, CTENeHHas (QYHKIMS C LEJIbIM I0Ka3aTejaeM, TPUTOHOMETPUUYECKHUE
byHKIMKU, OOpaTHbIE TPUTOHOMETpHUUECKHE (YHKIMH, TOKa3aTrelbHas W
jgorapupmMuyeckass (QyHKIMH; YMEHUE CTPOUTHh Tpaduku (DYHKIMI, BBINOJHATH
npeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

YMEHUE HCIONb30BaTh Ipapuku (PYHKUUN Uil U3YYEHHS MPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 337a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 PEAIbHON
KU3HU; BbIpaxaThb (GOpMyJaMHi 3aBUCUMOCTH MKy BEJINYMHAMY;

yMEHHE CBOOOAHO OINEpPUpPOBaTH TMOHATHUSIMHU: UYETHOCTh (YHKIUH,
NEPUOANYHOCTh (DYHKLHHU, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIHH,
SKCTpeMyM (YHKIMHM, HauOOJbllIee W HauMEHbIee 3HA4YeHUs (YHKIMU Ha
MIPOMEKYTKE; YMEHUE MTPOBOJUTH UCCIEN0BAHNE (PYHKIUY;

YMEHUE HCIOIb30BaTh CBOMCTBA M Tpaduku QYHKUUN 7 penieHus



YpaBHEHHUI, HEPABEHCTB U 3ajjay ¢ MapameTpaMu; W300paxaTb Ha KOOPAWHATHOU
IIJIOCKOCTY MHOYKECTBA PELICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM;

[IPy9 — ymeTh cBOOOJHO ONEpUpOBaTh MOHATHUSIMHU: MOCIEAOBATEIBHOCTD,
apudmeTrnyeckass TMporpeccus, TreOMeTpuYeckas Mporpeccusi, OECKOHEUHO
yOBIBaroIasi FeOMETPUUECKast IPOrPECCHUsl; YMEHHUE 3a/1aBaTh MOCIIEI0BATEIBHOCTH,
B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX POPMYJI;

[IPyl0 — ymeHue omepupoBaTh NOHATHUSMU: HENPEPHIBHOCTh (YHKIUH,
acUMNTOTHl Trpaduka (QYHKIUM, TepBas W BTOpas IMpou3BOJAHAS (YHKIUH,
TCOMETPUYECKHA W  (U3WYECKUH CMBICT  MPOM3BOJIHOM, MepBooOpasHasl,
OTIpE/CNCHHBIA HMHTErpaj; yMEHHE HaXOAWTh AaCHUMMTOTHI Tpaduka (QYyHKIUH,
YMEHHE BBIYUCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3ULIUN
(GyHKIMI, HAXOUTh YpaBHEHHE KacaTeJIbHOU K rpaduky QpyHKINU;

YMEHHME HCHOJb30BaTh IMPOU3BOJIHYIO U HCCIENOBaHUs (YyHKUUH, Ui
HaxXO0XJICHUSA HAWIYYILIETrO PElICHUs B IIPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
HKOHOMHUYECKUX U PUBNYECKUX 3a/ladax, s ONpeIeIeHHsI CKOPOCTH U YCKOPEHUS;
HAXOJUTh IJIOMIAIA U 00bEMBI PUTYP C IOMOIIBIO HHTETpaIa; IPUBOJAUTH IPUMEPHI
MaTEMaTUYECKOr0 MOACIIUPOBAHUS C IOMOLIBIO TU(PPepeHIINATIBHBIX YPaBHEHUN;

[IPyll — ymenue onepupoBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
CONPSKECHHBIE KOMIUIEKCHBIE YHUCJIA, MOAYJb U apryMEHT KOMILJIEKCHOIO YUCIIa,
dopMa 3anmucu KOMIUIEKCHBIX 4MceNl (F€OMETpHuYecKasi, TPUTOHOMETpUUYecKas U
anreOpauyeckas); yMeTb  INPOU3BOJAUTH  apu(METHUYECKHE  JIEHCTBUS  C
KOMIUIEKCHBIMA YUCJIAMU; IPUBOAUTH NPUMEPHI MCIOJIB30BAHUSA KOMILJIEKCHBIX
YUCEIT;

[IPyl2 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMH: CpEIHEE
apupMeTnyecKoe, MeIHaHa, HauOoJIblllee W HAUMEHbIIEE 3HAYEHHUS, pa3Max,
JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHHUE ISl ONMCAHUS YHMCIIOBBIX JAHHBIX; YMEHHE
UCCIIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM rpapuuecKux
METOJIOB M DJIEKTPOHHBIX CPEICTB; TIpaUuecKu HCCIEeI0BaTh COBMECTHbBIE
HAOJIIOJICHUS C MIOMOILBIO JUarpaMM pacceMBaHUs U IMHEHHON perpeccuu;

[IPyl3 — yMeHHe HaxoJWUTh BEPOSTHOCTH COOBITUHA C HMCHOJb30BAaHUEM
rpauyuecKkux METOJOB; MPUMEHATH ISl pelieHus 3a1ad (GOpMYyJIbl CIOXKEHHUS U
YMHOXKEHHSI BEPOATHOCTEHN, (OpMYITy MOJTHOW BEpOSTHOCTH, popMmyiy bepryiu,
KOMOMHaTOpHBIE (DaKThI U (POPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEaIbHBIX COOBITUH;
YMEHHME OIIEpUpPOBATH IMOHATUAMM: CiIydaliHash BEJIIMYMHA, paCIpeleeHue
BEPOSITHOCTEHW, MATEMAaTUYECKOE OXUIAHWE, JUCIEpCHs W CTAHAAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIMYMHBI, (YHKIUH paclpeAeNeHUus] U IUIOTHOCTH
PaBHOMEPHOrO, TNOKA3aTEIbHOIO W HOPMAJIBHOTO PACHpEACICHUN; YMEHHE
WCIIOJIb30BaTh CBOWCTBA W3YYEHHBIX pPACHPENEICHUN Il PEUIEHUs 3a1ad;
3HAKOMCTBO C TMOHATHUSIMHU: 3aKOH OOJBIIUX YHCEJ, METOAbl BBIOOPOYHBIX



UCCIJIEJOBaHM; YMEHUE NIPUBOJUTH PUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX YHCEN
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

[1Pyl4 — ymenue cBOOOIHO OMEpPUPOBATH MOHATHUAMU: TOUKA, MpsiMasd,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMWA YIOJI, ABYTPAHHBIA YIOJI,
TPEXTPAaHHBIM yTroJl, NEpPeceKarolluecs, MapayieNbHble M CKpeIlMBaroIIuecs
psIMbIE, MAPAJUIEIBHOCTh U NMEPHEHAUKYJISIPHOCTh MPAMBIX U IUIOCKOCTEM, yroi
MEXy IPSIMBIMH, YTOJ MEKIY MPSIMON U TUNIOCKOCTBIO, YTOJ MEKIY IJIOCKOCTSMU;
YMEHHE HCIIOJIb30BATh IPHU PEIICHWU 3a7a4 H3Y4YEHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHUH;, YMEHHE OLIEHUBATh pa3Mephl OOBEKTOB B OKPYKAIOIIEM MHPE;
YMEHHE OINEpPUPOBATh MOHATHSIMH: MHOTOTPaHHHK, CEYEHHE MHOTOIPaHHUKA,
NpaBWIbHBI MHOTOTPAaHHUK, WpHU3Ma, NHUpamMuaa, (Gurypa ©u TOBEPXHOCTb
BpallleHus1, LWINH]P, KOHYC, lap, chepa, pa3BepTKa IOBEPXHOCTH, CEUEHUS KOHYCa
U IWIMHApA, NapajulejbHble OCH WM OCHOBaHHWIO, CEUEHHUE Ilapa, IJIOCKOCTb,
Kacaromasics chepsl, HUIMHIPA, KOHyCa; YMEHHUE CTPOUTh CEYEHNE MHOTOI'paHHUKA,
n300pakaTb MHOTOIPAHHUKH, (PUTYphl U TIOBEPXHOCTH BpAILEHUS, UX CEUCHUS, B
TOM YHCJE€ C TIOMOINBIO DJIEKTPOHHBIX CPEACTB;, YMEHHE MPHUMEHSTHh CBOWCTBA
T€OMETPUUECKUX  (UTYp, CaAMOCTOSITENBHO  (OPMYIHUPOBATh  OMPECICHUS
u3y4aeMbiX (UTyp, BBJIBHUTAaTh TUIIOTE3I O CBOMCTBAX U  MPHU3HAKax
reoMeTpuyecKux (uryp, 000CHOBBIBATh WJIM OIPOBEPIaTh UX; YMEHUE MPOBOJIUTH
KJIacCU(pUKaluoo (GUryp mo pasiauyHbIM INPU3HAKAM, BBIIOJHATH HEOOXOAMMBbIE
JIOTIOJIHUTENIbHBIE TIOCTPOCHUS;

[1Py1l5 — ymeHnue cBOOOIHO ONEpUpPOBATh MOHATHAMU: ILIOWAAbL (PUTYpHI,
00BbeM (DUTYpPBI, BEIMYHHA YTJIa, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
MEXIy MPSMBIMU, PACCTOSHUE MEXIY TUIOCKOCTSIMH, TUIOIMIAAs cephl, TIIOIMaIh
MOBEPXHOCTH  TNUPAMUIBI, TMPHU3MBI, KOHyCa, LWIUHApA, O00BeM KyOa,
IPSIMOYTOJIBHOTO TapaijieNienuieaa, MUpaMuabl, TpU3Mbl, HWINHIpA, KOHYCA,
napa; yMeHHe HaXOIUTh OTHOIIIEHHE 00EMOB MOJA00HBIX (DUTYD;

[IPyl6 — ymeHue cBOOOAHO OINEPUPOBATh MOHATHSAMH: JIBUKEHHE,
napajuleJIbHbIA MepeHoC, CHMMETPHS Ha TUIOCKOCTH M B NMPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue NOJ00Ms, MOAOOHBIE (DUTYpPBI; YMEHHE paclo3HaBaTh pPaBHbIE U
noI00HbIe (PUTYpPBI, B TOM YHKCJE€ B MPUPOJE, UCKYCCTBE, apXUTEKType; YMEHHUE
UCIIOJIb30BaTh T€OMETPUIECKIE OTHOIICHHS, HAXOAUTh T€OMETPUICCKUE BETNIHHBI
(nmuHa, yroj, IUIOMIAAb, OOBEM) MpPU PEIICHUH 3aJad M3 APYIHX Yy4eOHBIX
IPEIMETOB U U3 PEasIbHOM KU3HU;

[IPyl7 — ymenue cBOOOJHO OMEPUPOBATHh MOHATHUSMHU: HPSIMOYTOJIbHAS
CHUCTeMa KOOpJIWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOpa, cymMMa
BEKTOPOB, TPOU3BEICHUE BEKTOpAa HAa YHCIIO, pa3joXeHHe BeKTopa mo 0Oaswucy,
CKaJSI[PHOE TMPOM3BEJCHHUE, BEKTOPHOE MPOM3BENECHUE, YTOJ MEXIy BEKTOpamu,
YMEHHE HWCIIOJb30BaTh BEKTOPHBIM W KOOPAWHATHBIA METON MJis PEIICHUs



reOMETPUYECKUX 3a7ad U 3ajad JPYyrux Y4YeOHBIX NPEIMETOB; OMNEepUpPOBATH
NOHATUSAMU: MaTpuia 2 X 2 u 3 X 3, onpeAennuTesnb MaTpHIbl, T€OMETPUUYECKUN
CMBICIT OIPEETUTEILS;

[1Py18 — ymeHue MoaenrpoBaTh peaibHbIE CUTYalluU Ha S3bIKE MATEMATHKHY;
COCTaBJISITh BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA W MX CHUCTEMBI MO YCIIOBHUIO
3aJlayu, UCCIEA0BaTh MOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAaHUEM arrapara anreopsl,
UHTEPHPETUPOBATH MOIYUYEHHBIN Pe3ysbTaT; CTPOUTh MAaTEeMaTHUYECKUE MOJIEIH C
MOMOIIbI0 TE€OMETPUYECKUX TMOHATUN U BEIMYMH, PEIIaTh CBS3aHHbIE C HUMHU
IPaKTUYECKUE 33/1a4l; COCTABISATHh BEPOSTHOCTHYIO MOJIETb U MHTEPIPETUPOBATH
NOJIyYEHHBIA ~ Pe3ysbTaT,  pemarb  NPUKIAJHbIE  33Ja4d  CpPEACTBAMU
MaTE€MaTUYeCKOro aHajliM3a, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOIO U
(bu3MYEeCcKOro Xxapakrepa;

[1Py19 — ymeHue BbIOMpaTh NOAXOISAIIMA METON AJi PEIICHUs 3aJaul;
NOHMMAaHHE 3HAYMMOCTH MAaTeMAaTUKH B U3YYEHUH IMPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUM; YMEHHE PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
UCKYCCTBE, YMEHHUE IPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUICKOMN
Y1 MHPOBOM MaTeMaTU4YECKOW HAYKH.

O0BeM 00pa3oBaTEIBHON MPOrpaMMbl YIeOHOTO TIpeaMeTa coctasisieT 340
yacoB. O0s3aTenbHas ayIMTOpHast Harpy3ka — 334.
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