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®opma 00y4eHHUS — OUHASA

1.1 Mecto npeaMera B CTPYKType OCHOBHOH npodeccMoHaIbHO 00pa3oBaTeIbHOM
NPOrpaMmblI

Pabouas mporpamma yuebHOTO npeamera «MaremaTtuka» pa3paboTaHa Ha OCHOBAaHUHM TpeOOBaHMIA
®I'OC COO pns peanuzanuu 0OpazoBatesibHON TporpamMmbl 15.01.32 OnepaTop CTaHKOB ¢ IPOrPaMMHBIM
YIpaBIECHUEM.

VYueOublii npeamer «MaremaTuka» BXOIUT B 0OIIE0Opa3oBaTeIbHBIA MK, HM3y4yaeTcsl Ha
yIIIyOJICHHOM YPOBHE M YMTAETCS HA IIEPBOM Kypce 0OydeHusl.

[IpenMer w©MeeT MeXNOpPEOMETHbIE CBSI3M C JUCIHUIUIMHAMU  00Ieo0pa3oBaTenbHOrO U
o0mIenpoheCCHOHATFHOTO ITUKJIOB, a TAKKe ¢ MEKIUCHUIUTMHAPHBIMA KypcaMu U MpOQecCHOHATHHBIMU
MOJIyJIIMH MTPO(heCCHOHATBHOTO IHKIIA.

1.2 llein 1 n1aHupyeMble pe3y/JbTaThl 0OCBOeHHS npeaMeTa «MaremMaTHkKa»

1.2.1. llesiu m 3agaum mpeaMera

Copepxanne mporpammbl 0o0meoOpazoBaTenbHON — mpeamera «MaTemaTHKay HampaBlIeHO Ha
JTOCTIDKCHHE PE3yJIbTaTOB €€ H3ydeHus: B cooTBeTcTBUU ¢ Tpeboanusimu DI'OC COO c yuerom
npodeccuonansHoit Hampasiennoctu GI'OC CIIO.

3agauu:

- (hopmupoBaTH MPEACTABICHUS O COIMANBHBIX, KYJIbTYPHBIX U HCTOPUUYECKUX (PAKTOpPAX CTAHOBJICHUS
MaTEMaTHKH;

- (hopmHpOBaTH OCHOBBI JIOTHUECKOTO, AITOPUTMHUECKOTO M MATEMaTHYECKOTO MBIIIIJICHUS;

- (opmupoBaTh yMeHHE NPHUMEHATH TMOJTYYEHHBbIC 3HAHHS TMPH PEIICHUH PAa3IMYHBIX 33734, B TOM
yucie npohecCuoHaIbHBIX;

- (opmupoBaTh TpeACTaBICHHE O MaTeMaTHKE Kak OOIIEeYelIOBEYECKOW KYIbTYphlI, YHUBEPCATIHLHOM
SA3BIKC, IMO3BOJIAIOLIICM OIIMCBIBATL W HM3Yy4YaTb PCAJIbHBIC IMPOLECCHI U ABJICHUSA B HOBCCILHGBHOI\/’I
JKU3HU U B PO ECCHOHATBHON ACSITETbHOCTH.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHS 00111€00pa30BaTEIbHOIO MpeIMeTa B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue IUCHUIUIMHA UMeeT npu popMupoBanuu U pa3sutuu OK.

Oﬁume KOMIETeHIHH HJIaHI/IpyeMble pPe3yJabTaThI Oﬁy‘leHl/lﬂ

Oo0mme JAucuMniimHapHble
OK 01 BBI6I/IpaTL - 'OTOBHOCTB K TpyAay, -BJIaACTh ME€TOJaMHU NOKa3aTEJIbCTB,
CITIOCOOBI OCO3HaHHEC ICHHOCTHU aJiropyTMaMu p€IICHu 3aj1av,
pemeHuA 3aga4q MacCTCpCTBa, TPYﬂOHIO6HC; YMEHUEC (I)OpMyJII/IpOBaTL OIIpCACIICHUA,
HpO(I)CCCI/IOHaHBHOﬁ - TOTOBHOCTb K aKTUBHOM AKCHUOMBI U TECOPEMEI,
ACATCIIBHOCTHU ACATCIIbHOCTHN MIPHUMEHATH UX, IPOBOAUTH
IMPUMCHUTECIIBHO TEXHOJOTHYECKON 1 JOKa3aTeJIbHbIC PACCYKACHUS B X04¢€




K pa3jiIn4HbIM
KOHTCKCTaM

COLUAIIBHOM
HaIpaBJICHHOCTH,
CIOCOOHOCTh HMHUITUHPOBATH,
IUTAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJHATh
TaKy¥o JIeSATSILHOCTD;

- HHTEPEC K Pa3IndHbIM
chepam npodeccrnoHaTbHON
JeSITeIIbHOCTH

OBnaneHne yHUBEpCAIbHBIMU
y4eOHBIMU
M03HABATEIbHBIMU
JICUCTBUSIMU:

a) 0a30BBIC JTIOTHYCCKHUE
NEeNCTBU:

- CAMOCTOSITEIIEHO
dbopMynupoBath u
aKTyaJIn3UpOBaTh MPOOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIIUBATh
CYILIECTBEHHBIN MPU3HAK WU
OCHOBaHUS JJIs CPABHEHMUSI,
KJaccu(puKaum u
000011IeHH S ;

- OIPEIENATh LEeIH
NesITeTIbHOCTH, 33]1aBaTh
napaMeTpsl U KPUTEPUHU HX
JOCTHKEHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTHU
U TIPOTHBOPEYHSI B
paccMaTpUBaEMBbIX SBJICHUSX;
- BHOCUThH KOPPEKTHUBHI B
JeSITeIIbHOCTD, OI[CHUBATH
COOTBETCTBHUE PE3YIHTATOB
LEJSIM, OIICHUBATh PUCKU
MOCTEACTBHUM IEATENbHOCTH;
- pa3BHBAaTh KPEaTHBHOE

MBIINIJICHUEC npu pEeIICHUN
KHU3HCHHBIX np06neM

pelieHus 3a1ay;

- YMETh ONEPUPOBATH MOHATUSIMHU:
CTENeHb Yucia, Jorapudm

YHCIIa; YMEHUE BBIMOTHITH BBIYHCICHUE
3HAYECHUN U

peoOpa3oBaHus BEIPAXKEHUI CO
CTETICHSIMH | Jorapudmamu,
npeoOpazoBaHus APOOHO-
paloOHaIbHBIX BBIPAXKEHUN;

- YMETh ONEPUPOBATH MOHATUIMHU:
paloHaibHbIE,

UppalMOHANIbHBIC, TOKA3aTeNIbHEIC,
CTETICHHBIE, TIOTapH(PMUICCKHE,
TPUTOHOMETPUYECKHUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBIL;

- YMETH ONEPUPOBATH MOHATUAMHU:
(GyHKIUS, HETIPEPhIBHAS

GbyHKIUS, TPOU3BOAHAS,
nepBooOpasHasi, OrpeaeICHHbIN
MHTETPA; yMETh HAXOIUTh
MIPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINA,
MCIIOJIB3YS CIIPABOYHBIC MaTEPUAIIbI;
UCCJIEIOBATh B MPOCTEUIITNX

ciydasix (yHKIIUKA Ha MOHOTOHHOCTb,
HAXOJUTh HAUOOIIBIIIHE U

HAaUMEHbBIIINE 3HAYCHUS (PYHKIIHIA;
CTPOUTH TpaUKH MHOTOUJIICHOB

C UCMOJIb30BAaHUEM arlnapaTa
MaTeMaTHYeCKOro aHalln3a;

MIPUMEHSITH POU3BOIHYIO TIPU PEIICHUN
3a/1a4y Ha JIBUKCHUE;

peliaTh NPaKTHKO-OPUEHTUPOBAHHBIE
3aJlauM Ha HauOoJbIINE U

HAaUMEHBIIINE 3HAYEHUS, Ha HAX0XK/ICHUE
MyTH, CKOPOCTH U

YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUIMHU:
parroHagbHast QyHKIIHS,
nokazaTesbHasi yHKIIMs, CTeTIeHHAs
byHKIMS, JorapupmMudeckast




0) 0a30BbIC
HCCIIEA0BATENLCKUE
IEUCTBUA:

- BIIAACTh HaBBIKAMH

y4eOHO-UCCIIeI0BATENLCKON U

MPOCKTHOMN NeSITeITbHOCTH,
HaBBIKAMU paspenicHus
npo0Jem;

- BBISIBJIATH MPUYHHHO-
CIICZICTBEHHBIE  CBSI3U W
aKTyaJH3UpOBaTh 3agaqy,
BBIIBUTATh  THIIOTE3Y  €¢
pelieHus, HAXOIUTh
apryMeHTHI TUTST
JI0Ka3aTeIbCTBa CBOUX
YTBEPIKICHHIA, 3aJ1aBaTh

rnapamMeTpsl U KPUTEPHUH
pelenus;

- QHAJIU3UPOBATh I1OJy4YCHHbIE
B  XOJIe

peicHudg  3aJadu

pe3yNbTathl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb,
IPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

-- YMEThb INEPEHOCUTh 3HAHUS
B [I03HABATEJIbHYIO u
IIPAKTUYECKYIO obsactu
KU3HEJEATEIIBHOCTH;

- yMeTh HUHTErpupOBaTh
3HAHUA u3
NpPEIMETHBIX 00J1acTel;

- BbIABUI'aTh HOBBLIC HUJICH,

pa3HBIX

npej:[naran, OpI/IFI/IHaJ'II)HI)IC
IIoaAXOabl 1 pGIHGHI/ISI;

u CIIOCOOHOCTD ux
HCITOIb30BaHUS B
MMO3HaBaTEIILHOM

COIIMAIBHON MTPAKTHUKE

(byHKIMSA, TPUTOHOMETPUYECKUE
¢byHkunu, oopaTHbie QYHKIMH; yMEHUE
CTPOUTB I'paMKU U3YUEHHBIX (YHKLUH,
UCIOJIb30BaTh Tpa(UKH IPU U3yUEHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IpH
peLIeHUH 3aJ1a4 U3 IPYTHX YUeOHBIX
NPEIMETOB U 33]a4 U3 PEeabHOM KU3HH;
BbIpa)XaTh (OPMyJIaMHU 3aBUCUMOCTH
MEX]y BEIMYMHAMU;

- YMETh peliaTh TeKCTOBBIC 3a7a4l
pa3HBIX TUIOB (B TOM YHCIIE HA
IPOLIEHTHI, JOJIM U YaCTH, HA JABHIKEHHE,
paboTy, CTOUMOCTb TOBAapOB U YCIYT,
HAJIOTH, 33/1a41 U3 00JIACTH YIPaBICHUS
JMYHBIMU ¥ CEMEHHBIMH (PUHAHCAMHN ),
COCTABJIATH BBIPAKEHHUS, yPAaBHEHHUS,
HEPaBEHCTBA U X CUCTEMBI I10 YCIOBUIO
3aJlauu, UCCIIEI0BATh MOIyYEHHOE
pelIeHNEe U OIEHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

- YMETb ONEepUPOBATH NOHATHIMMU:
cpeaHee apupMeTUYECKOE, MEIaHa,
HanOoJIbIIIee M HANMEHBIIEE 3HAYCHUS,
pasmax, TUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHEHHUE YUCIIOBOr0 HabOpa; yMeThb
U3BJIEKaTh, UHTEPIPETUPOBAThH
uH(OpMaINIO, IPEACTABICHHYIO B
TabNUIax, Ha IarpaMMmax, rpapukax,
OTpakarollyt0 CBOMCTBA PeaIbHBIX
MPOLIECCOB U SIBJICHUH; MPE/ICTABIISATh
MH(POPMALIKIO C TIOMOUIBIO TaOIUI U
JarpaMm; Mcciae10BaTh
CTaTUCTHYECKUE TAHHBIEC, B TOM YHCIIE C
PUMEHEHHEM Tpa@uueCKuX METOI0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETb OTIEPHPOBATH TOHSATHIMHU:
CIIy4alHBIN OMBIT U CIIy4YailHOE
COOBITHE, BEPOSTHOCTH CIYYAHHOTO
COOBITHUS; YMEHHE BBIUUCIISATH
BEPOSITHOCTH C UCTIOJIb30BaHUEM
rpadUIecKuX METOOB; TPUMEHSTh
(bOPMYITBI CIIOKEHHS U YMHOKCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE (PaKThI
¥ GOPMYJIBI TP PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PeaJIbHBIX
COOBITHI; 3HAKOMCTBO CO

CIIyYaiiHBIMU BEJTMYMHAMH, YMECHHE




IIPUBOAUTH IIPUMEPHI




MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEIT B
IPUPOJHBIX U OOIIECTBEHHBIX
SBIICHUSIX;

- YMETb ONEPUPOBATH MOHATHIMHU:
TOYKa, MpsiMasi, IIIOCKOCTb,
IPOCTPAHCTBO, IBYTPAHHBIN YO,
CKpELMBAIOIUECS MIPSIMBbIE,
napajieIbHOCTb U
NEePIEHANKYISAPHOCTD MPSIMBIX U
TUIOCKOCTEH, yroJl MeXAy MPSMBIMH,
YTOJI MEXAY HPSMOM U TIIOCKOCTBIO,
YroJl MEXKAY IIIOCKOCTSIMH, PACCTOSHUE
OT TOYKH J10 IIJIOCKOCTH, PACCTOSIHUE
MEXY IPSIMBIMHU, PACCTOSTHIE MEXTY
TUIOCKOCTSIMHU; YMEHHE UCTIOIb30BATh
IIPU PEUICHUN 33/1a4 U3YYEeHHBIC (haKThI
U TEOPEMbI IUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIoLIero MUpa;

- YMETb ONepUPOBATH NOHATHIMMU:
MHOTI'OI'PaHHHK, CEYEHUE
MHOI'OI'paHHMKa, Ky0, apajiesenumnes,
npusMa, nupamujaa, purypa u
MOBEPXHOCTH BPALICHUS, IUIHHID,
KOHYC, I1ap, cdepa, ceueHus: Gurypsl
BpaIlleHUs, TUIOCKOCTh, Kacaromascs
cdepsl, IMHAPA, KOHYCA, IJI0IIa1b
MOBEPXHOCTHU TTUPAMHU/IBI, TIPU3MBI,
KOHYycCa, IWIMHAPA, 06 chepsl,
00BbeM Ky0a, IpsSMOYTOJIBHOTO
napaiesnenunena, MupaMuabl, IPU3MBI,
WINH/pa, KOHYCa, 1I1apa; yMEHHe
n300pakaTb MHOTOIPaHHUKH U
MOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT
PYKH, C TIOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pacro3HaBaTh CHMMETPUIO B
MPOCTPAHCTBE; YMEHHE PAacliO3HABATh
NPaBUJIHHBIE MHOTOTPaHHUKH;

- YMETh OTIEPUPOBATH TOHSATHIMHU:
JBY)KEHUE B POCTPAHCTBE, TIOJJ00HBIE
(GuUryphl B IpOCTPAHCTBE; UCTIONH30BATh
OTHONIEHHUE IUTONIAJeH TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (HUTYp TIpU
peLIeHUH 3a]a4;

- YMETH BBIYUCIIATH
rCOMCTPHUYCCKUEC BEJITNYHNHBI (HHHHa,




yTroJ1, IJI0Iab, 00beM, IJIOIA b
MIOBEPXHOCTH ), UCII0JIb3YS U3YUEHHbIE
(bopMyIIbI U METOIBI;

- YMETh OIIEPUPOBATH MOHATUAMU:
IPSIMOYTOJIbHASI CUCTEMA KOOPIMHAT,
KOOpJMHAThI TOYKH, BEKTOP,
KOOpPJMHATHI BEKTOPA, CKAISPHOE
MIPOU3BE/ICHUE, YTOJ MEKIY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOPA Ha YHCJI0; HAXOIUTH C
MIOMOIIBIO U3yYEHHBIX (HOpMyIT
KOOPJMHATHI CEpeNHBI OTPE3Ka,
paccTosiHue MEXIY JBYMs TOUKAMU;

- YMETh BBIOMPATH MOIXOISIIHIA
M3YYECHHBIN METO JUIsl pEIICHUS 3a/1a4H,
pacrno3HaBaTh MaTeMaTH4ecKue (PakThl U
MaTeMaTHYeCKHUe MOJIETH B IPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHUE NPUBOJUTD
MpPUMEpPhl MATEMaTHUYECKUX OTKPBITHIM
POCCHUICKON ¥ MUPOBOM
MaTeMaTHYeCKON HAYKH.

- YMETb ONEPUPOBATH MOHATUAMHU:
oInpeziesieHue, akCuoMa, TEOpeMa,
CJIEJICTBUE, CBOWCTBO, MPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE
(bopMyIMPOBKH; YMEHHE
dbopmynupoBaTh 0OpaTHOE U
IIPOTUBOIMOJIOKHOE YTBEPKACHUE,
MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
MCII0JIb30BaTh METOJ] MATEMaTUYECKON
WHIYKUWW; IPOBOJIUTH JIOKA3aTeJIbHbIC
paccyX/1eHus [P pelIeHNUH 3a1ad,
OLICHUBATh JIOTUYECKYIO MTPaBUIbHOCTh
pacCyKJECHUH;

- YMETh ONEPUPOBATH MOHATUSIMU:
MHO’KECTBO, ITOJIMHOKECTBO, OIlEepaliu
HaJ MHOXX€CTBAMMU; YMEHHUE
HCII0JIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN anmnapar Jijisi Ol1caHus
peasIbHBIX MPOLIECCOB U ABJICHUN MpU
pellIeHnu 3a7a4, B TOM YHCIIe U3 APYTUX
y4eOHBIX MPEIMETOB;

YMETh OMEPUPOBATH MOHATUSAMU: Tpad,
CBS3HBIU Tpad, 1epeBo,

LUK, Tpad Ha MIOCKOCTH; YMEHUE
3aJ1aBaTh M OMHUCHIBATH rpadbl




Pa3NIUYHBIMH CIIOCOOAMU; HCIIOIB30BATh
rpadbl Ipu pELICHUH 3a/1a4;

- YMETh CBOOOTHO OTIEPUPOBATH
MOHATUSIMH: COUYETaHHE, IEPECTAaHOBKA,
YHUCJIO COYETAHUM, YUCIIO NTEPECTAaHOBOK;
6unom HeloTOHA; yMeHUE MPUMEHSAThH
KOMOMHATOPHBIE (DAKThl U PACCYkKIACHUS
JUI pelIeHus 3ajay;

-yMETb OIIEPUPOBATH OHATHIMHU:
HaTypaJIbHOE YUCJIO, LIEJI0E YUCIIO,
OCTaTOK 110 MOAYJIIO, PallMOHAIBLHOE
YHCII0, UPPALMOHAIBHOE YHCIIO,
MHOY€ECTBa HaTypaJbHbIX, LIEJIbIX,
panroOHAIBHBIX, JEHCTBUTEIHHBIX
YHCET, yMEHUE HCIIOJIb30BaTh MIPH3HAKH
IENTMMOCTH, HaUMEHBIINN 00N
JIeuTeNb 1 HauMeHbliee ol1iee
KpaTHoe, anroput™ EBknnia npu
pelIeHnH 3aj1a4; 3HAKOMCTBO C
Pa3IMYHBIME TO3UITHOHHBIMH
CHCTEMaMH CUHCIICHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH
MOHATHUSIMH: CTETICHD C IIEIBIM
MOKa3areyieM, KOPEHb HATypalbHOU
CTETIEHH, CTENEHb C pallMOHAIbHBIM
rokasareseM, CTENeHb C
JIeMCTBUTENIbHBIM (BEILIECTBEHHBIM)
MoKazareseM, Jorapudm 4ucia, CHHYC,
KOCHHYC U TAaHT€HC TPOU3BOJILHOTO
YHCIa;

- YMETb OTIEPHPOBATH TOHSATHIMHU:
TOKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMAa YpaBHEHUN U
HEPaBEHCTB, PABHOCUIILHOCTb
yYpaBHEHHIA, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPAIlOHAILHBIE,
roKa3aTebHbIe, CTETICHHBIC,
JorapupmMHuUecKue,
TPUTOHOMETPUUYECKUE YPAaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI; YMEHHE
pemarh ypaBHEHHsI, HEpaBEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3THIHBIX
IIPUEMOB; pelaTh ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TAPAMETPOM;
IPUMEHSTHh YpaBHEHHsI, HEPAaBEHCTBA, X
CHCTEMBI ISl pEIICHUS] MATEeMaTHYECKIX




3a/1a4 1 3a71a4 U3
pa3nuYHBIX 001acTel HAYKH U PeaTbHOM
KHU3HU;

-yMeTb CBOOOJIHO OTIEPHPOBATH
MOHATUAMH: TpadUK QyHKIIUH,
obOpatHas (pyHKITUs, KOMITO3HUIIHS
byHKUMH, TUHEWHAS QYHKIUS,
KBaJpaTHU4Hasl (PYHKIHUS, CTEIICHHAS
(YHKIHUS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETPUUYECKUE (PYHKIUH,
0o0paTHbIE TPUTOHOMETPUYECKHE
(byHKIMH, TOKa3aTeNbHast U
Jorapudmuueckas pyHKIUN; YMEHHUE
CTPOUTH TpapuKu (YyHKIUHI, BHITOIHATH
npeoOpazoBanus rpadukoB QyHKINN;
YMEHHE HCII0JIb30BaTh rpauKu
(GYHKUMH 17151 U3YYEHUS TPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3a71a4 U3
JIPYTUX Y9eOHBIX IPEIMETOB U U3
peasbHOM JKU3HU; BhIpaXKaTh
(dbopMyIaMu 3aBUCUMOCTH MEXTY
BEIIMYMHAMU;

yYMEHHE CBOOOIHO ONEPUPOBATH
HOHATUSAMU: YETHOCTb (DYHKIIUH,
HEPUOIMYHOCTD (DYHKIIMH,
OrPaHUYEHHOCTh (DYHKIINH,
MOHOTOHHOCTH (DYHKITHH, IKCTPEMYM
¢byHKIIMM, HanboJbIIee U HAaUMEHbIlIee
3Ha4YeHUs PYHKLIUU Ha IPOMEKYTKE;
yYMEHHE MPOBOJUTH UCCIIEI0OBaHHE
byHKIUY;

YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaduku QyHKIUHN I pEIICHUS
ypaBHEHH, HEPaBEHCTB U 337134 C
napameTpamu; U300paxxaTb Ha
KOOP/IMHATHOH MJIOCKOCTH MHOXECTBA
pEeLIEHN YpaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOOTHO OTIEPHPOBATH
MOHSATHUSMHU: TTOCIIEIOBATEIHHOCTD,
apuMeTHIECKast MPOTPECCHS,
reoMeTpHUECKas POTPECCHs,
0eckoHeuHO yObIBaroIIast
reoMeTpHUEecKas POrpeccHsi; yMeHHUe
3aJ1aBaTh MOCJIEIOBATEIIEHOCTH, B TOM
YHCIIe ¢ TOMOIIBIO0 PEKYPPEHTHBIX

Gopmyr,




- YMETH ONEPUPOBATH MOHATUSIMU:
HENPEPBIBHOCTH (DYHKIIUH, ACUMIITOTHI
rpaduka GyHKIMHU, IEpBast ¥ BTOpas
NPOU3BOIHAS (PYHKIIUH,
re€OMETPHUECKUI U (PU3NIECKUN CMBICIT
MIPOU3BOAHOM,

nepBooOpasHas, onpeaeaeHHbIN
MHTETpaJ, YMEHUE HAXOIUTh

ACHMIITOTHI TpaduKa GYHKINU; YMCHHE
BBIYUCIISATH MIPOU3BOIHBIC CyMMBI,
MIPOU3BECHUS, YACTHOTO U KOMITO3UITHH
GyHKIUH, HAXOTUTH YPaBHCHHE
KacaTeJIbHOH K TpaduKy GyHKINY;
YMEHHUE MCII0JIb30BaTh MPOU3BOIHYIO
JUTSL UCCIIeTOBaHUST (DYHKITHH, IS
HAXOXKJICHHUS HAMITYUIIIerO PEIICHUS B
MPUKIIAJHBIX, B TOM YHCJIE COIMAIbHO-
HKOHOMHYECKUX U (PU3UUECKUX 3a]auax,
JUTSL OTIPEICIICHUS] CKOPOCTH U
YCKOPECHHUST, HAXO/UTh ILIONIAIU 1
00BeMBI (PUTYP C TOMOIIBIO HHTETPAIa;
MPUBOIUTH TIPUMEPHI MATEMATUYECKOTO
MOJICIIMPOBAHUS C TIOMOIIBIO
muddepeHIaNbHbIX YpaBHEHU;

- YMETh ONEPUPOBATH MMOHATUSIMHU:
KOMIIJIEKCHOE YHCII0, COTIPSKEHHBIC
KOMILIEKCHBIE YMCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4Kcia, popma
3aMucy KOMIUIEKCHBIX YUCEI
(reoMeTpuvecKasi, TPUTOHOMETpUIECKast
U anreOpandeckas); yMeTh IPOU3BOIUTh
apumeTnyeckue neUcTBUS C
KOMIUIEKCHBIMU YHCIIaMU; TIPUBOAUTD
MIPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX
YHCEeT;

- YMETb CBOOOTHO ONIEPUPOBATH
MOHATUSIMU: cpeJiHee apudmMeTHnieckoe,
MearaHa, Hanbobllee U HAaNMEHbIIIee
3HAYEHUsI, pa3Max, AUCIEepPCHs,
CTaHJIAPTHOE OTKIIOHEHHE JIsI OTIMCAHHMSI
YHCIIOBBIX IAHHBIX; YMEHHE
UCCIIeIOBATh CTATUCTUYECKHE TaHHBIC, B
TOM YHCJIE C IPUMEHEHUEM
rpadUIecKuX METOIOB U SJICKTPOHHBIX
CpencTB; TpadyUuecKu UCCIIeI0BAThH
COBMECTHBIE HA0JIIOJICHUS C TIOMOLIBIO
JTUarpaMM pacCeUBaHUs U JIMHEHHOM




perpeccum;

- YMETh HaXOJIUTh BEPOSTHOCTH
COOBITHH C UCTIOB30BAHUEM
rpaUYeCcKuX METO/IOB; IPUMEHSTh JUIS
perieHus 3aaa4 GopMyIbl CIIOKESHUS U
YMHOKEHUS BEPOSTHOCTEH, PopMyITy
MTOJIHOM

BEPOSITHOCTH, opmyy bepryiuim,
KOMOWHATOPHBIC (DAKTHI U

(bopMyJIbl; OLIEHUBATh BEPOSITHOCTH
peanbHbIX COOBITUI; yMEHHE
OIEpUPOBATH MOHIATUSIMU: CIydailHast
BEJIMYMHA, PACIPEACICHHE
BEPOATHOCTEH, MATEMaTHYECKOE
OKHJaHUE, TUCIIEPCUS U CTaHIAPTHOE
OTKJIOHEHHE CIIy4allHOW BEJIMYNHBI,
(GYHKIUY pacupeieleHUs U III0THOCTH
PaBHOMEPHOIO, II0KA3aTEIBHOIO U
HOPMAJIbHOTO paclpeieiiCeHUui; yMEHNE
UCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX
pacrpeiesleHuil Ui pelleHus 3a1a4;
3HAKOMCTBO C ITOHSATHSIMU: 3aKOH
OO0JIBILIKX YKCEN, METObI BHIOOPOUYHBIX
UCCIJIEOBaHNM; yMEHUE NPUBOAUTD
IPUMEPBI MPOSBICHUS 3aKOHA OOJIBIINX
qrcesl B IPUPOIHBIX M O0IIECTBEHHBIX
SBJICHUSX;

- YMETb CBOOOJHO OIIEPUPOBATH
MOHSTHAMM: TOUKA, IPpsiMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Ty, INIOCKUI
yroJ, IBYTPaHHBIA yroJjl, TPEXTPaHHbIN
YTOJI, IEPECEKAIOIINECS, TTapaUICIbHBIC
Y CKpEIMBAIOLIUECS MPSMBIE,
NapajuIeIbHOCTD U
NEPIEHIUKYJISIPHOCTD MIPSIMBIX U
IJIOCKOCTEH, yroy Mexay IpsMbIMHU,
YTOJI MEeXAY IPSIMOM U TIOCKOCTHIO,
YTOJI MEXAY TUIOCKOCTSIMH; YMEHHUE
MCII0JIb30BaTh IIPU PELLIEHUU 3a4a4
U3y4eHHbIE (PAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY KaOIEM
MUPE; YMEHUE ONEPUPOBATH MOHATUAMHU:
MHOTOTPaHHUK, CEUEHUE
MHOT'OTPaHHHKA, IPAaBUIIbHBIN
MHOTOTpaHHUK, PU3Ma, TUPAMHU/IA,
¢burypa 1 moBepXHOCTb Bpalll€HHUS,




IWIMHAP, KOHYC, 1map, cepa, pa3BepTka
MOBEPXHOCTH, CEYCHHUSI KOHYCa U
WIHMH]PA, NapaJIeIbHbIe OCH WIN
OCHOBaHHIO, CEYCHHUE I1apa, INIOCKOCTb,
Kacaromiascsi cepbl, IIMHIPA, KOHYCa;
YMEHHUE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, U300paXkaTh
MHOTOTPaHHHKH, (GUTYPHI 1
MIOBEPXHOCTH BPAILCHUS, UX CCUCHHS, B
TOM YHCJIE C TIOMOIIBIO AJICKTPOHHBIX
CpPEeZCTB; yMEHHUE IPUMEHATH CBOWCTBA
reOMEeTPHUYECKUX PUryp,
CaMOCTOSATEIILHO

dbopMyIIHpOBaTh ONPEIEICHUS
U3y4aeMbIX (GUTYp, BBIIBUTATH
TUIIOTE3bl O CBOMCTBAX M MPU3HAKAX

reoMeTpHuecKux (puryp, 000CHOBBIBATh
WM OTIPOBEPraTh UX; YMEHUE
MPOBOJIUTH KJIaccH(pUKanuio Guryp mo
Pas3IMYHBIM NIPU3HAKAM, BBITTOJIHATh
HE00XO0IUMbIE I0TIOJTHUTENIbHBIE
HOCTPOCHHUS;

- YMeTb CBOOOJHO OIIEpUpPOBATh
HOHATUSAMMU: IIJIOIIAb GUTYpBI, 00bEM
(burypsl, BeJIMYMHA yIJIa, PACCTOSIHUE OT
TOYKH JI0 THIOCKOCTH, PACCTOSTHHE
MEXY IPSIMBIMHU, PACCTOSTHIE MEXTY
TJIOCKOCTSIMU, TUTOIIAAb CPEPHI,
IUIOIA/b MOBEPXHOCTHU UPAMHU/IBI,
IPU3MBI, KOHYCa, LIWIMHAPA, 00beM
Ky0a, MpsIMOYTOJIbHOTO
napauiesienurea, MupaMuIbl, TPU3MEI,
IIMHIpA, KOHYCa, [Iapa; YMEHHE
HaXOJIUTh OTHOIIEHUE 00BEMOB
no100HBIX (uryp;

- yYMETb CBOOOTHO ONIEPUPOBATH
MOHATUSMU: JIBUKEHUE, TapajIeIbHbIN
NEePEeHOC, CHMMETPUS Ha IUIOCKOCTH U B
POCTPaHCTBE, TOBOPOT,
npeoOpa3zoBaHue MO00Us, TOAOOHbIE
(burypsl; yMEHHE pacTiO3HABATh PaBHBIE
U ToA00HbIe (PUTYPBI, B TOM YHCJIE B
IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCII0JIb30BaTh F€OMETPHUYECKUE
OTHOIIIEHHUSI, HAXOIUTh TEOMETPHUIECKUE
BEJIMYMHBI (JUTMHA, YTOJI, IJIOMIAIb,
00BbeM) IpH peIIeHUH 3a/1a4 U3 JAPYTUX




Y4eOHBIX TPEMETOB U U3 PEAbHOM
JKU3HH;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSATUSMHU: IPSAMOYTOJIbHASL CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPJUHATHI TOUKH,
KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpA Ha YHCIIO,
pasioKeHUE BEKTOpa 1o 0asucy,
CKaJIIPHOE MPOU3BEICHUE, BEKTOPHOE
MIPOU3BEJICHUE, YTOJI MKy BEKTOPAMHU;
YMEHHE UCI0JIb30BaTh BEKTOPHBIN 1
KOOPJIMHATHBIA METOJ JIJISl PEIICHUS
r€OMETPUYECKUX 3aJ1a4 M 3a71a4 JIPYTUX
y4eOHBIX MPEIMETOB; ONIEPUPOBATH
TMOHATHSIME: MaTpuIa 2X2 u 3X3,
OTIPEICTUTEND

MaTpulbI, FGOMeTpI/I‘leCKI/Iﬁ CMBICI
OMpCACIINTECIIA,

- YMETb MOJEJINPOBATH PEAJIbHBIE
CUTYallUU Ha SI3bIKE MAaTEMaTUKH;
COCTaBJISITh BBIPAXKEHUSI, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3aJla4M, UCCIIE0BATh IOCTPOCHHbBIE
MOJIEJIN C UCIIOJIb30BAaHNEM alllapaTa
aJreOppl, UHTEPIIPETUPOBATD
MIOJTy4YE€HHBIN pe3yJIbTaT; CTPOUTD
MaTEMaTHYECKHE MOJIEIH C TIOMOLIBIO
TE€OMETPUUYECKUX MOHATUHN U BEJINYHH,
pelaTh CBA3aHHbIE C HUMU
MPaKTUYECKHE 3a/1a4M; COCTABIIATH
BEPOATHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MOTYYEHHBIN
pe3yJIbTaT; pelaTh NPUKIIaJHbIE 3a1a41
CpescTBaMU MaTEMaTUYECKOro aHaIn3a,
B TOM YHCJIE COL[UAIBHO-
YKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa;

- yMEHHE BBIOMPAThH MOIXOISAIIHMA
METOJI AJIsl PEeLleHus 3a]auu;
MIOHMMAaHHE 3HAYMMOCTH MaTEMATUKH B
M3yYEHUH MIPUPOHBIX U OOIECTBEHHBIX
IIPOLIECCOB U SIBJIEHUI; YMEHHUE
pacno3HaBaTh NPOSIBICHUE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBE, yMEHUE
IIPUBOJIUTH IPUMEPBI MATEMATUUYECKUX
OTKPBITUMA POCCUNCKON U MUPOBOU
MaTEMaTHYECKON HAYKH




B oOJactu
HAYYHOTO ITO3HAHUS:

-chopmMupoBaHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY
pa3BUTHS
00111eCTBEHHOU

LIEHHOCTH

YPOBHIO
HayKU U

MPAKTHKH,
OCHOBAaHHOIO  Ha

KYJbTYP,
OCO3HAaHHUK CBOCro Mecra B

JManore
CIIOCOOCTBYIOIIETO

- yMETh  ONEPHUPOBaTh  TOHSATHIMU:
panuoHaibHas PyHKIHUS, IIOKa3aTeIbHAS
byHKIMS, CTETIeHHAs byHKIMS,
JorapupmMuuecKas byHKIHA,
TPUTOHOMETPUYCCKHE byHKIUY,
oOpaTtHble (PYHKIMH;, YMEHHE CTPOUTH
rpaduku M3YUYEHHBIX hyHKIHH,

UCIOJIb30BaTh TpaUKU MPH U3YYECHUU

IIPOLIECCOB M 3aBUCHUMOCTEH, IIpH
pelieHnH 3aJad U3 JAPYruX y4eOHBIX

npeaMETOB U 3aJ1a4 U3 peaHLHOﬁ KHN3HH,

ITOJIMKYJIbTYPHOM MMPE; BBIp@XaTh (QopMylTaMH 3aBHCHUMOCTH
- COBEPILICHCTBOBAHUE MEKy BEINIHHAMIL
SI3BIKOBOM M UMTATEIIbCKOM -yMeTh  ONEPUPOBATh  MOHITHUSIMH:
KyJIbTypbl ~ KaKk  CPEIACTBA | ToyknecTBO, TOKIECTBEHHOE
B3aUMOJICHCTBHS MEXAY | mpeoOpa3oBaHue, ypaBHEHUE,
JIOABMH U ITIO3HAHHUA MUDA, HEpPAaBEHCTBO, CHUCTEMA YyPaBHEHUH U
- OCO3HAaHHC HEHHOCTH | HepaBEHCTB, PaBHOCUIIBHOCTh
HaY4YHOH ACATCIIBHOCTH, | ypaBHEHUN, HEPABEHCTB U  CUCTEM,
TFOTOBHOCTD OCYWECTBIIATE | parmoHaJIbHbBIC, HppaLMOHAJIbHEIE,
HPOCKTHYIO U IoKa3aTeJIbHbIE, CTEIICHHEIE,
norapudmuueckue,
TPUTOHOMETPHYECKHE ypaBHEHUS,
HEPABEHCTBA
HCCJIEIOBATEIHCKYIO U CHUCTEMBI; YMETh pEIlaTh ypaBHEHUS,

JeSITebHOCTD
WH/IMBUIYAIBHO U B TPYIIIIE.
OBnazneHue yHHBEpPCaIbHBIMU
y4eOHBIMH T103HABaTEIbHBIMU
JEUCTBUSIMHU:

B) paboTta ¢ uHpopmarmei:
-BJIJIETh HaBbIKAMHU
NoJy4YeHuss HHGOpMAIMK W3
UCTOYHHUKOB pAa3HBIX THIIOB,
CaMOCTOSITENILHO
OCYILECTBIIATh MOUCK, aHAJIN3,
CHCTEMaTH3alIHIO u
UHTEpIpETaNnio HHGOpMaIHH
pa3NMYHBIX BHIOB U (HopM

IIPEJICTaBIICHHUS];

- co3daBaTb TEKCTbl B
pasMYHbIX  Qopmarax  C
y4ETOM Ha3HAYCHUS
uHbpOpMallMld U LENeBOH
ayJauTOpHH, BEIOHpAs
ONTHMAJIbHYIO bopmy

MMpEACTaBJICHUA n

HEpaBCHCTBA MW CHCTCMBI C IMOMOIIBIO

pa3IMyYHbIX MIPUEMOB; pemarb
YpaBHEHHUsI, HEPABEHCTBA U CHCTEMBI C
[IapaMeTpoM; IPUMEHATh YpPaBHEHHS,
HEPABEHCTBA, UX CHUCTEMBI JUIsSl PELLICHUS
MaTeMaTHUYeCKUX 3a7ad M 33Jad U3
pa3IMYHbIX 00J1aCTe HAyKHU U pealbHON
KU3HU;

CBOOOJTHO  ONEpPHPOBATH

HNOHATHUAMU. ABHIKXCHUC, napamleanHﬁ

- yMeThb

MEePEeHOC, CUMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue TMOA00Us, TOJAO0HBIC
¢burypsl; ymMeTh pacro3HaBaTh paBHbIE U
nogo0Hble (UTYpBl, B TOM YHUCIE B
pUpOJE,
YMETh HCIIOJIb30BaTh T'€OMETPHUECKUE

UCKYCCTBE,  apXUTEKTYpE;
OTHOUIEHMSI, HAXOAUTh I€OMETpPUUYECKUE
BEJIMYMHBI (JUIMHA, Yroj, IUIOLIalb,
00BbeM) MpH PELIeHUU 3a]ad U3 JIPYTux
y4eOHBIX MpPEeIMETOB U U3 peajlbHOU
KU3ZHU




BU3YyaJIN3aLUU;

- OLEHUBATh
JIOCTOBEPHOCTD,
JETUTUMHOCTb WH(pOpMaINH,
€e COOTBETCTBUE IIPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMaM;

- UCHOJIb30BaTh CpeacTBa

UH(POPMALIMOHHBIX u

KOMMYHHUKAIIHOHHBIX

TEXHOJIOTUH B  pELICHUU

KOTHUTHBHBIX,

KOMMYHHKATHBHBIX u

OpraHM3alMOHHBIX 3aJad C

COOIIOIEHUEM TpeOoBaHUI

SPrOHOMHUKH, TEXHUKHU

0€30I1aCHOCTH, TUTUEHBI,

pecypcocOepexeHus,

NPAaBOBBIX U 3TUYECKUX HOPM,

HOpM MHGOPMALMOHHOM

0€30I1aCHOCTH;

- BIIaJIETh HaBBIKAMU

pacrio3HaBaHMs U 3alUThI

uHpopmanuu,

MH(pOpMaLOHHON

0e30I1acCHOCTH

JMYHOCTH

B o0mnacTtu JOYXOBHO- | -  yMeThb OIEPUPOBATH MOHATUSIMHU:
HPaBCTBEHHOT'O BOCITUTAHUS: paLMOHAIIBHBIE, MPPALHOHANBHBIE,
- c(hOopMHPOBAHHOCTb IMOKa3aTelIbHEIE, CTCIICHHBIC,
HPaBCTBEHHOT'O CO3HAHMS, | jorapudMuueckue,

OTHYCCKOrO HOBEACHUA, TPUTOHOMETPUYECKUE  ypaBHEHUA U
) CIIOCOOHOCTH OLICHHBAThH HEPaBEHCTBA, UX CUCTEMBI,

CuTyanuio 1 HNPUHHMATB | - ymers  OmepupoBaTh  MOHSTHSMHU:
OCO3HaHHbIC PCLICHUA, | MHOTOTpPaHHUK, CeueHue
OPUCHTHPYACh Ha MODPAIBHO- | MpororpaHHuka, KyO, mapajiesienumne],
HPaBCTBCHHBIC ~ HOPMBI U | pppsma,  nupamuma, — Qurypa o
HCHHOCTH, MOBEPXHOCTh  BpallleHUs,  IWIKHID,
- OCO3HAHHMC JIMYHOTO BKIANA | yomyc, map, cepa, CEUCHHUS (UIYpbI
B IIOCTPOCHHE YCTOMYMBOIO BpAIllEHUS, TUIOCKOCTh, Kacarolascs
Oynyuiero; chepsl, HUIUHApPA, KOHYyCa, IUIOMIAb
. OTBCTCTBEHHOC [IOBEPXHOCTU  IUPAMHUABI,  IPU3MBI,
OTHOILICHHE K CBOUM | koHyca, IWIMHIApA, IUIOMAAb Cchepsl,
pomuTenaM u (MIM) APYTHM | oGbhem KyOa, MPSIMOYTOJIBHOTO
WICHaM  CEMBH,  CO3MIaHHIO | papaymenenunenq, NTupamMuisl, IPU3MBI,
CCMBH Ha OCHOBC | myuymHApa, KOHyca, IIapa; YyMEHHE
OCO3HAaHHOTO IPHHATHA | py300pakaTh MHOT'OI'PaHHUKHU u




[EHHOCTEN CEMEWHOU KU3HU

B COOTBETCTBUU v
TpaaUITUSIMU HapoJI0B
Poccuu;

OmnajicHre yHUBEPCATbHBIMU
PEryJIATUBHBIMUA I[ef/'ICTBI/ISIMI/II
a) caMOOpTraHU3aLUs:

- CAMOCTOSITEIILHO
OCYILIECTBIISITh
MI03HABATEIbHYIO
NeSITeTTbHOCTD, BBISIBIISITh
poOJIEMBI, CTaBUTH u

dbopMyIIHpOBaTh COOCTBECHHBIC
3ajaud B 00pa3oBaTeIbHOMN
NESITEIbHOCTH U KM3HEHHBIX

CUTYyalUAX;

- CaMOCTOATCIIbHO

COCTaBJIAThL IIJIaH PCIICHUA
HpO6J'IeMBI C y4ueToM
HUMCIOIIUXCA peCypcCoB,

COOCTBEHHBIX BO3MOXKHOCTEH
Y IIPEANIOYTEHU N

JlaBaTh OIICHKY HOBBIM
CUTYalIUsM;

CIIOCOOCTBOBATh
(bopMUPOBaHNIO u
MIPOSIBIICHUIO IIMPOKOU
SPYIUIIMU B Pa3HBIX 00JACTsIX
3HAHUH, IIOCTOSIHHO
IOBBIIIATH CBOI
00pa3oBaTenbHbIN u

KYJIbTYpHBIH YPOBEHB;

MOBEPXHOCTU BpAIICHUs, UX CEYEHUS OT
pyKd, ¢
WHCTPYMEHTOB U AJIEKTPOHHBIX CPEJCTB;
YMETb pAaclio3HaBaTh CHUMMETPUIO B
yMETb  paclo3HaBaTh
MpaBUJIbHbIE MHOTOTPAHHUKH;

- YMETb  OINEPUPOBATH
NpsIMOYTOJIbHAsE CHUCTEMa KOOPAMHAT,
KOOPJAMHATHI

IIOMOIIBIO YCPTCIKHBIX

MPOCTPAHCTBE;
MOHATHSIMU:
TOYKH,

BEKTOD,

KOOpJMHAThl  BEKTOpA, CKaJIsIpHOE
IIPOU3BENICHUE, YIOJ MEXAY BEKTOPaMHU,
cymma BEKTOPOB, MIPOU3BEJICHUE
BEKTOpa Ha HaxoJIUTh C
MIOMOUIbIO M3YYEHHBIX bopmyn

OTpe3Ka,

YHUCJIO;

KOOPJAUHATHI CepEeaUHbI

pacCToaHnuEC MCXKIY ABYMS TOUKAMU




0) CaMOKOHTPOJIb:
UCIIOJIb30BaTh
peduiekcun s
CUTyallMH, BbIOOpa BEPHOTO
pelIcHHS;

- YMCTb OLICHUBATH PUCKU U

IIPUEMBI
OLICHKH

CBOEBPEMEHHO MPUHUMATH
pEIIeHUS TI0 UX CHIDKEHUIO;

B) SMOLIMOHAIBHBII
WHTEJUICKT, TIPEAIoIararoifi
c(hOpMUPOBAHHOCTE:
BHYTpEHHEH MOTHBAIIUH,
BKJIIOUAIOUIEN CTPEMIIEHUE K
JOCTHIKEHUIO 1IeNId U yCIIEXy,
ONTHMH3M, HHULMATHBHOCTB,
yMEHHUE JeHCTBOBATh, MCXOIs
U3 CBOMX BO3MOKHOCTEH;

- BMITATHH, BKJTIOYAIONICH
CITOCOOHOCTH IIOHHUMATh
SMOIMOHAJIBHOE  COCTOSIHHE
IPYTHX, YYUTBIBATh €ro MpU
OCYIIECTBICHUU
KOMMYHUKAIUU, CIIOCOOHOCTD
K COYYBCTBHIO u
COTEPEKUBAHUIO;

- COIIHAJIbHBIX ~ HABBIKOB,
BKJIIOYAIOIIUX  CIIOCOOHOCTH

BBICTpanBaTb OTHOLICHUA C

JpYTUMHU JTOAbMH,
3a00TUTHCH, IIPOSIBIIATH
MHTEPEC U pa3pelarhb
KOH(DJIMKTBI

OK 04 D¢ dextuBHo
B3alMOJICCTBOBATE U
paboTaTh B KOJUIEKTHBE
1 KOMaHJIe

TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIIPE/ICIICHUIO;
-OBJIa/ICHUE HABbIKAMU
y4e0HO-HCCIIeI0BATENLCKOH,
MPOEKTHOM U COLIMATbHON
NesATeTLHOCTH;

OBnazneHne yHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU
JEUCTBUSIMU:

0) cCOBMECTHasI IeSITEIIbHOCTb:
- IOHUMATh U UCTIOIB30BaTh
MPEeUMYIIeCTBa KOMaHAHON U
WHIUBUIYATbHON paboOTHI;

- YMETh OICPpHUPOBATH IMOHATHAMMU:

CAy4YalHBIH  ONBIT MW  CIy4ailHOE
COOBITHE, BEPOSITHOCTh  CIY4YaiHOTOo
COOBITHS; YMETh BBIYUCIISTh
BEPOSITHOCTH c HCIIOJIb30BAHUEM
rpadUyecKuXx  METOJOB; MPUMEHATH
bopMyJBl  CIOXKEHUS UM YMHOMKEHHS

BEPOSITHOCTEH, KOMOMHATOPHbIE (PAKTHI
u  GOpMYIIBI 3a/1ad;
OIICHUBATh peambHBIX

IpU  peLIeHUH
BEPOATHOCTH
COOBITHI{; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMHU;  YMEHUE  IIPUBOJAUTH
NpUMEPHI TPOSIBIICHUS 3aKOHA OOJBIINX
YyHucesl B NMPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX;




yYMETh cBOOOTHO OINepUpOBaThH
MTOHATUSIMHU: CTETIEHb C LIEIbIM
[0Ka3arejieM, KOpPEHb  HaTypaJlbHOMU
CTEIEHHU, CTENEHb C

- [IPUHUMATb e
COBMECTHOM JCATCIIBHOCTH,
OpTraHHU30BbIBATH u

KOOPJIMHUPOBATH JIEUCTBUSI TIO
€€ JOCTHIKEHHIO: COCTaBJIATh
IJI1aH JIeHCTBHH,
pacupenesnsaTh pojau ¢ Y4eTOM

MHEHUH YYaCTHUKOB
00cyXJ1aTh pe3ynbTaThl
COBMECTHOH paboThl;

- KOOPJMHUPOBATh u
BBIIIOJIHATh paboty B
YCIIOBUSAX peaJIbHOTO,
BUPTYaJbHOT'O u
KOMOHWHUPOBaHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IMO3UTHBHOC
CTPATCTUYCCKOC IIOBCIACHHUC B

Ppa3INIHbIX CUTyalludXx,

IMPOSABJIATH TBOPYECTBO u
BOOOpaxeHue, OBITH
UHUIIMATHBHBIM.

OBnaneHne yHMBEpPCAIbHBIMU
PETYJIATUBHBIMU JIE€HCTBUSMU:
I) OpUHATUE ce0s U JIPYrux
TIONEM:

- MPUHUMATh MOTHUBBI U
apryMeHThI IpYTUX JHOAEH
IIPYU aHAJIMU3€E PE3yJIbTATOB
JESATEILHOCTH;

- IIPU3HABaTh CBOE IIPABO
Y TIIPaBO JAPYTUX JIOJEH Ha
OIINOKH,

- pa3BUBaTh CIIOCOOHOCTH
MOHMMATh MUD C NO3ULUH
JIPYroro 4ejioBeKa

paroHaIbHBIM MTOKa3aTelieM, CTENEHb C
JIeHCTBUTEIIBHBIM (BEIIeCTBEHHBIM )
rokasareseM, JOorapudm 4ucia, CHHYC,

KOCHMHYC W TaHI'CHC [IPOU3BOJIBHOI'O

qHcia;

- yMeTb  CBOOOJHO  ONEPHPOBATH
MTOHSATUSIMH: rpaduk byHKIHH,
oOpartHass  (yHKIUSA,  KOMIIO3UIUSA
byHKUIUH, JUHENHas byHKIHA,
KBaJgpaTU4Hasi (QYHKUUS, CTeleHHas
GyHKUMS C  LeNbIM  IIOKa3aTeleM,
TPUTOHOMETPUUYECKHE ¢byHKUHY,
oOpartHbIe TPUTOHOMETPHUYECKHE
byHKIUY, IIOKa3aTesIbHAast "
jgorapupmuueckas  (QyHKIUH; yMETh

CTPOUTH TpapuKu (PYHKIUI, BHITOIHATH
npeoOpazoBanus rpadukoB QyHKINH;

- YMETh rpaduku
GYHKIMA JUTSE U3YYEHUS] MPOIECCOB U
3aBUCUMOCTEH TMpPH PEUICHUU 33134 W3
JIPYTHX yYeOHBIX TMPEAMETOB U U3

HUCIIOJIB30BAaTh

peanbHOI
dbopmynamu
BEJIMYNHAMU;

KHU3HU, BbIpaXXaTb

3aBHCHUMOCTHU MEX Ty
- CBOOOJHO OMEpPUPOBATH TMOHITHUSIMHU:
byHKIHH,
GYHKIIUM, OTPaHUYEHHOCTh (YHKIIUH,
MOHOTOHHOCTh  (DYHKIIH, 3KCTPEMyM
GbyHKIMN, HauOOJbIIEe U HAMMEHbIIEE
3HaYeHUS (QYHKIUM Ha TMPOMEKYTKE;

YETHOCTH NEPUOANIHOCTD

YMETh UCCIIEIOBAHHE
byHKIUY;

- YMETh HCIOJB30BaTh CBOICTBa U
rpaduku  QyHKUMHA A
YpaBHEHUH, HEpPaBEHCTB U 3aJad C
napaMeTpamu; u300paxkaThb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOYKECTBA

pelIeHni ypaBHEHMI,

MPOBOJIUTH

pemeHus

HCPABCHCTB U NX CUCTEM




- HIEHHOCTHOC OTHOIICHUEC K
ToCyadapCTBCHHBIM CHUMBOJIAM,

HUCTOPUYECKOMY u
MIPUPOTHOMY HaCJIENIO,
nHaMATHHUKaM, Tpaguuusam
HapoJ0B Poccun,

moctwokenusM  Poccum B
HayKe, WCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPY/E;

- uaenHas
yOEXKJIEHHOCTh, TOTOBHOCTH K
CITY>KEHHUIO W 3aIUTe
OTeuecTBa, OTBETCTBEHHOCTD
3a ero cy/1b0y; OCBOCHHbIE
00y4JarmuMucs
MEXIPEIMETHBIC TTOHATHUS U
YHUBEpCaJbHbIC yueOHbIC
NEHCTBUS (PETYJISTUBHBIE,

MMO3HaBaTEeJILHBIE,
KOMMYHHKATHBHbIE);

- CHOCOOHOCTD X
HCIIOJIL30BaHUS B
MMO3HAaBATCIILHOM u
COLIMaILHOM MIPaKTHKE,
TOTOBHOCTD K
CaMOCTOSITEJILHOMY
TJIAHUPOBAHUIO it
OCYILIECTBJIEHUIO y4eOHOU

NESTENIbHOCTH, OpTaHU3alluu
y4e0HOr0 COTPYJHHYECTBA C
MearornIecKuMu
paboTHUKaMU "
CBEPCTHHKAMH, K YyYacTHIO B
MOCTPOCHUU UHIUBUAYaTbHON
o0Opa3oBaTenbHOI
TPACKTOPHH;

OBIIAJICHUE HaBBIKAMHU
y4eOHO-UCCIIeI0BATEIhCKOM,
MPOEKTHOM H  COUMAIBHOU
JESITEIIbHOCTH




[K 2.2.
Pa3zpabareiBath
YIPAaBIISIONTNE
IPOTPaMMBI C
IMPUMCHCHUECM CUCTCM

CAD/CAM.

OBnajeHue yHUBEPCAIbHBIMU
YIeOHBIMH  TTO3HABATEIHHBIMH
MEeCTBUSIMMU

a)  0a3oBBIE  JIOTUYECKHE
e CTBUA:

CaMOCTOSITEIILHO
(bopmynHpoBaTh u
AKTYaJIM3HpOBaTh  MPOOIIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

yCTaHABIINBATh

CYLICCTBCHHBIA TPU3HAK WM
OCHOBaHUSI JUISI  CpPaBHCHWS,
Ky1accuuKauu U 0000IICHUS;

ONIPECIIATh LENH
NEATEIbHOCTH, 3a/1aBaTh
[mapaMeTpsl M KPUTEPUH UX
NIOCTHXKCHHS,

BBISIBIIATh 3aKOHOMEPHOCTH H
[IPOTUBOPEYUS B

[PACCMATPUBAEMBbIX SIBIICHUSX;
BHOCHUTh KOPPEKTUBBI B
esITeIbHOCTD, OIICHUBATh
COOTBETCTBHE pe3yabTaToOB
[IeJIAM,  OLEHUBAThb  PHUCKHU
MMOCJICICTBUM NCATCIBHOCTH;
pa3BUBaTh KpEeaTUBHOE
MBIIIUICHUE  TPU  PEIICHUH
PKU3HEHHBIX TIPOOIIeM;
0) 0a3oBbIC
MCCIIEI0BATCIbLCKUE NCHCTBUS:
BIIAJICTh HaBBIKAMHU y4eOHO-

MCCIIE0BATENbCKOM u
[MPOEKTHOM JIESITETBHOCTH,
HaBbIKAMH paspenieHus
rpo0em;

CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEIILHOMY MTOUCKY
METO/I0B peueHus
MPAKTUYECKUX 3aj1ad,
[IPUMEHEHUIO Ppa3IMYHBIX

METOJ0B ITIO3HAHU,

OBJIaJICHHE BUJAMU
NESTENbHOCTH 10 TOJTYYCHHIO
HOBOTO 3HAHMUS, ero
MHTEPIpPETALUH,

rpeoOpa3oBaHUIO u
MPUMEHEHUIO B  Pa3IUYHBIX

Y4eOHBIX CUTyalHsiX, B TOM
YUCJIe TIPH CO3JaHUU y4eOHBIX

YMEHHE ONIEPUPOBATH MOHATHSIMHU:
TOYKa, TpsMast, TUIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN yTOJI,
CKPEIIUBAIOIINECS MPSIMBIE,
MapajuIeIbHOCTh U
NEePIEHAUKYIIIPHOCTD MPSIMBIX U
TJIOCKOCTEH, YTOJI MEXIy TPSIMBIMHU,
YTOJI MEXKIY TPSMOM U TUIOCKOCTBIO,
YTOJI MKy TUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSIHHE
MEXTy TPSMBIMH, PACCTOSIHAE MEXTY
TUIOCKOCTSIMH;

YMEHHE HUCII0JIb30BATh MPH PEIICHUN
3a]1a4 U3y4eHHbIC (DAKThI U TEOPEMBI
TUTAHUMETPHUH; YMEHUE OICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
MUDA;

YMEHHE  ONEPHPOBATh  IOHATUSIMHU:
MHOTOTPaHHHK, CCYSHUE MHOTOTPAHHUKA,
KyO, napauiesieuIe], npU3Ma,
nupamMuga, QUrypa ©U - [MOBEPXHOCTH
BpAICHUS, [IWJIMHIP, KOHYC, 11ap, cdepa,
cedeHUs (UTYpPBI BPAIICHHS, TUIOCKOCTD,
Kacaromasicsi cepbl, IHINHAPA, KOHYCA,
[UIOIAb ~ TIOBEPXHOCTH  IHUPAMHIBI,
pU3MBI, KOHyCa, NWJIMHIApA, IUIONIAIb
chepbl, 00beM Kyba, MPSIMOYTOJIHHOTO
MapajuiesienuIea a, MUPaMUbl, TTPU3MEI,
[MIMH]pA, KOHYcCa, 111apa;

yMeHHE H300pakaTh MHOTOTPAaHHUKU U
MOBEPXHOCTH BpAICHUS], UX CEYEHHUS OT
PYKH, c TTOMOIIIHIO YePTEIKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB;
YMCHHE pacro3HaBaTh CHUMMETPUIO B
MPOCTPAHCTBE;

YMEHHE pacro3HaBaTh NPaBUIbHbIE

MHOT'OTPaHHUKU;

YMEHHE  ONEpUpOBaTh  MOHATUSAMHU:
NIBIDKEHUE B IPOCTPAHCTBE, MOJI00HBIE
(burypsl B IpOCTPAHCTBE;

HCIIOJIb30BAaTh OTHOUIEHHWE IUIOLIAAEH
MOBEPXHOCTEH W O0O0BEMOB TOJOOHBIX
(buryp npu perieHnu 3aaad;

12) ymeHue BbIUUCIATH T€OMETPUUYECKUE

BEeIMYUHBl  (JJIMHA, yTOJ, IUIOIIAIb,
00BeEM, I0HIA/b MTOBEPXHOCTH),
MCTIONBb3Ysd  HM3y4YeHHble (GOpMYyJIbl U
METOJIBI;

13) ymeHue onepupoBaTh NOHATUSMU:
IIPSIMOYTOJIbHASI CUCTEMA KOOPIMHAT,

KOOpJAMHAThI TOYKH, BEKTOP,




1 COLIMATTBHBIX MPOCKTOB. KOOPJMHATHI BEKTOPA, CKAISIPHOE
MIPOU3BE/ICHUE, YTOJ MEKIY BEKTOPAMH,
CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpA Ha YHCIIO, Pa3IokKEHHE BEKTOpa
o 0asucy, CKalsIpHOE MIPOU3BEICHUE,
BEKTOPHOE MPOU3BEICHUE, YTOJI MEXKIY
BEKTOPAMU; YMEHUE HUCIIOIb30BAThH
BEKTOPHBIN U KOOPAUHATHBIA METOJ AJIst
pEIIeHUs] TEOMETPUUYECKUX 3a]1a4 U
3aJa4 Jpyrux yueOHbIX MPEAMETOB;

B pesynbrare usydyenus ydeOHOro mnpeamera «MaTemaTukay CTYAEHT JOJDKEH c(OopMHpOBaTh
CJIEIyIOIINE PE3YJIbTAThI

JIMYHOCTHBIE:
Kon ®opmyauposka uz3 ®rroc COO Yrounennslii JIP piis npeamera
MaTeMaTHKAa
JIP 8 c(hOpMUPOBAHHOCTh POCCUUCKON IPAXKIAHCKONW | YYBCTBO TOPJIOCTH 32 CBOIO Ponuny,
UJEHTUYHOCTH, TATPUOTU3MA, YBAXKECHUS K OTBETCTBEHHOCTH niepen Poaunoit
CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU
nepea PoauHol, ropnoctu 3a cBOM Kpaid, CBOIO
Ponuny, cBOi1 S3bIK U KyJIBTYPY, NPOLLUIOE U
HACTOsIIIe€ MHOTOHAIMOHAIIBHOTO HApOaa
Poccuu;
JIP 24 TOTOBHOCTb K aKTUBHOM JESTEIBHOCTH (hopMupoBaHHE aKTUBHOMN
TEXHOJOTUYECKON U COLUAIBHOMN JIEATEIIbHOCTU TEXHOJIOTUYECKOMN

HAITPpaBJICHHOCTH, CIIOCOOHOCTh HUHULIUNPOBATD, HaITpaBJICHHOCTH
IJIAaHUPOBATH U CAMOCTOATCIIBHO BBITTOJIHATH
TAKYIO JCATCIbHOCTD,

JIP 34 OCO3HAHUE IEHHOCTH HAYYHOU eI TEIbHOCTH, OCO3HAHUE EHHOCTH HAyYHOU
TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO U JIeSITEILHOCTH, TOTOBHOCTh
MCCJIEI0BATENBCKYIO ICSITENHHOCTD OCYIIECTBIISATH MPOCKTHYIO U
WHJUBU]IyalIbHO U B TPYIIIIE. UCCJIEI0BATENBCKYIO IS TENIbHOCTD

WHAWBUAYAJIbHO U B I'PYIIIIC.

MeranpeaMeTHble:

OBgJajicHHe YHUBEPCAIBHBIMH yU€OHBIMH MTO3HABATEIBHBIMH JICHCTBUSMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYAIM3UPOBATh MPOOJIEMY, PACCMATPUBATh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIH TMPU3HAK WM OCHOBAHUS I CpPaBHEHHS, KiIacCH(DUKAIUU W
0000IIeHHS;

OTIPEIENIATH IEJTU IEATSILHOCTH, 33]1aBaTh MapaMEeTPhl U KPUTEPUHU MX JTOCTUKECHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMbIX SBJICHHSIX;

BHOCHTh KOPPEKTHBBI B JIEATECILHOCTH, OIIEHHBATh COOTBETCTBHE PE3yJLTATOB IENISIM, OIICHHBATH
PUCKH MTOCIIC/ICTBUI IEATEIHHOCTH,

pa3BUBaTh KPEaTHBHOE MBIIIICHUE MPH PEIICHUH KU3HEHHBIX TPOOIIEM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

BJaJETh HaBBIKAMH Yy4YeOHO-HCCIIEAOBATCIICKON ¥ MPOEKTHOW  JEATEIHbHOCTH, HAaBbIKAMH
paszperieHus mpoodseM;

CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITCIbHOMY TOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/1ad,
NPUMEHEHHIO PA3JIMYHBIX METOJIOB TO3HAHHS,



OBJaJCHNE BUJAMH JEATEIBHOCTH II0 TMOJIYYEHHIO HOBOTO 3HAHMSA, €ro HHTEPIPETAINH,
npeoOpa3oBaHUIO ¥ IPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX CUTYAIHSIX, B TOM YHCIIE MPH CO3AaHUH YYCOHBIX
¥ COLMAIBHBIX IIPOEKTOB;

dopMUpOBaHHME HAyYHOTO THIIA MBIILICHUS, BIAJCHHE HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
HOHATHUSMH U METOJJaMU;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7ayll B 00pa30BATEIBbHON JESTEILHOCTH M JKU3HEHHBIX
CHUTYaIUsIX;

BBISIBJSITh NPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTyaJM3HPOBaTh 3aJady, BBIABHIAaTh TUIIOTE3y €€
peuIeHus, HaXOJWTh AapPryMEHTHl U JOKa3aTeIbCTBA CBOMX YTBEP)KACHWH, 3a/1aBaTh IapaMeTpbl H
KPHUTEPUH PELICHUS;

aHAIM3MPOBATh IOJMYYCHHBIC B XOJE DEIICHHS 3aJaudl pPe3yJbTaThl, KPUTHUECKH OIIEHUBATH HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

pa3pabarbiBaTh IUIAaH pPEIICHHS NPOOJEeMbl C YYETOM aHalM3a HMEIOIIUXCS MAaTepUalIbHBIX H
HEeMaTEePHAIbHBIX PECYpPCOB;

OCYIIECTBIISITh  LIEJICHANIPABICHHBI TOUCK TIEPeHOca CPEIACTB W CIIOCOOOB  NIEHCTBHS B
npodeccHoHaNbHYIO Cpeay;

YMETbh NEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTHYECKYIO 00JIACTH )KU3HEACATEILHOCTH;

YMETh HHTETPUPOBAThH 3HAHHSI U3 PAa3HBIX MIPEAMETHBIX 00JIacTeid;

BBIJIBUTaTh HOBBIC HJICH, TIPEIIaraTh OPUTHHAIBHBIC [TOIXO/IbI U PELICHUS;

CTaBUTH NIPOOJIEMBI M 33]]a4H, JOITYCKAIOIIHE aIbTEPHATHBHbIC PEIICHNS;

B) paboTa ¢ nHpOpManuei:

BJIAJICTh HABBIKAMHU IIOJy4eHUS HMH(GOPMALMH W3 HCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYILECTBIISITH TIOUCK, aHAJIN3, CUCTEMATH3AIMIO U HHTEPIPETALUIO HHPOPMAITUH pa3IMYHBIX BUJOB U GOpM
Ipe/ICTaBICHNUS;

cO3/laBaTh TEKCTHl B PAa3NWYHBIX (opMmarax C y4eToM HasHaueHWss WHPOpPMAIHUU H IIeNIeBOU
ayJAMTOPHH, BHIOMPAsk ONTUMAIBHYIO (GOPMY NPEACTABICHUS 1 BU3yaIH3allUH;

OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTb WH(POPMAIINHU, €€ COOTBETCTBUE TPABOBBHIM M MOPAIBHO-
THYECKUM HOpMaM;

UCIIOJIb30BaTh CpEJCTBA HMHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHIH B PELICHUH
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPTaHU3AIlMOHHBIX 33/1a4 C COONIIOZCHUEM TPeOOBAaHHN SPTOHOMHKH,
TEXHUKA O€301aCHOCTH, TUTHEHBI, pEeCypcoCOEpeeHHs, TPABOBBIX H JTHYECKHX HOpPM, HOPM
UH(POPMALIMOHHOM 6€3011aCHOCTH;

BJIQJIETh HABBIKAMH pACIO3HABAaHUS M 3alIMThl WH(MOpMAIH, WHPOPMAIMOHHOW OE30MacHOCTH
JHYHOCTH.

OBrnajieHHe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBHUSIMU:

a) obieHue:

OCYIIECTBIISITH KOMMYHHKAIIMU BO BCEX Cepax KU3HH;

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIICHUS, IOHMMAaTh 3HAYEHHE COIMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKHA KOH(GIMKTHBIX CUTYAIM U CMST4aTh KOHQIUKTHI;

BJIAJICTh PA3IMYHBIMU CIIOcO0aMM OOILEHHS M B3aUMOICHCTBHS;

apryMEHTHPOBAaHHO BECTH JMAJIOT, YMETh CMATYaTh KOH(IMKTHBIC CUTYAIHH;

Pa3BEpHYTO H JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHHEM SI3BIKOBBIX CPEJICTB;

0) COBMECTHasI IeATEIIbHOCTh:

MIOHUMATh U UCIIOJIH30BaTh IPEUMYIIECTBA KOMAaH/IHOW W WHANBUIYaJIbHOW paOOTHI;

BBIOMpATh TEMAaTHKY M METO/Ibl COBMECTHBIX JICHCTBUI C yIETOM OOIIUX MHTEPECOB  BO3MOXKHOCTEH
Ka)KJIOTO WieHa KOJIJICKTHBA,;

NPUHUMATh [EJIM COBMECTHOM NESTEIbHOCTH, OPraHM30BbIBATH M KOOPJIUHUPOBATH JCUCTBHS IO €€
JOCTHKEHUIO: COCTABIIAATh IUIaH JACHCTBHH, paclpeAeisaTh POJIU C yYeTOM MHEHUI YY4aCTHUKOB OOCYXIaTh
pe3yIBTaThl COBMECTHOW PaOOTHI;

OLICHMBaTh Ka4yeCTBO CBOETr0 BKJIAJa M KaXJOTO YYaCTHHKAa KOMaHIbI B OOIIMH pe3ylbTar Mo
pa3zpaboTaHHBIM KPUTEPUSIM;



MpeAJIaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C MTO3UIIMM HOBU3HBI, OPUTHHAIIBHOCTH, TPAKTUYECKON
3HAYUMOCTH;

KOOPJIUHHUPOBATH U BBINOIHATH padOTy B YCIOBUSX PEalbHOI0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX CUTyalUsX, HPOSIBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OBnazieHue yHUBEPCAIbHBIMU PETYJISATUBHBIMU JE€HCTBUSIMMU:

a) CaMOOpraHu3aIus:

CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATENIbHYIO JAEATEIbHOCTh, BBISABISATH MPOOJIEMBbI, CTaBUTh U
(dopMyaHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BaATEIbHON eI TEIBHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAaH pEHICHHs MpOoOJIeMbl C YYETOM HMMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaLIHIM;

pacimpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYIUIMHU B Pa3HbIX OOJACTSAX 3HAHUMA,
MIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM;

BJIa/IETh HaBBbIKAMM IIO3HABATEJIbHOM peduexkcun Kak OCO3HaHHWS COBEpUIAEMbIX JACUCTBUNA WU
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCIIOJIH30BATh MPUEMBI peIICKCHUU /TSl OLICHKH CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

B) YMOIIMOHAJIbHBIA UHTEJUIEKT, MPEIoIaralomuii copMupoBaHHOCTS:

CaMOCO3HAHUSl, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOILMOHAIBHOE COCTOSHUE, BUICTDH
HaIpaBJICHUS Pa3BUTHs COOCTBEHHON AMOITMOHAILHOM C(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIMPOBaHMs, BKIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJIEHNE, CITIOCOOHOCTh a/lallTUPOBATHCSA K SMOIMOHAJIbHBIM MU3MEHEHHUSIM U MPOSBISATh IMOKOCTh, OBITH
OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHBAIlMH, BKJIIOYAIOUIEH CTpeMJIEHHE K JIOCTHIKEHHUIO LIENIM U YCIeXy, ONTHMM3M,
WHUIIMAaTUBHOCTD, YMEHUE JIEHCTBOBATh, NCXOS U3 CBOMX BO3MOXKHOCTE;

SMIATHH, BKJIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh 3MOIMOHATILHOE COCTOSIHUE IPYTUX, YUUTHIBAThH €TO
IPY OCYIIECTBICHUH KOMMYHHUKAIH, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTH BBICTPAMBaTh OTHOIIEHHUS C JAPYTUMU JHOAbMH,
3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliaTb KOHPIJINKTHI;

T') IpUHATHE ce0sl U IPYTHUX JIIOACH:

MIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX JIIOIeH IPU aHAIHU3€ Pe3yIbTaToOB AESITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYTUX JIOAEH Ha OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEJIOBEKa.

IIpenmerHble:

ITo yue6HOMYy mpenmety "Maremaruka" (BKirouas Kypchl "AnreOpa M Hayajla MaTeMaTHYECKOTO
aHanmza", "['eomerpus”, "BeposarHocTh U cTatuctuka'") (0a30BbIl ypoBeHb) TpeOOBaHUSA K MPEIMETHBIM
pe3yJbTaTaM OCBOEHUS 0a30BOro Kypca MaTeMaTHKH JOJDKHBI OTPakaTh:

1) BnameHue MeTOJaMH JI0Ka3aTeIbCTB, aJrOPUTMaMHU pELIEHHUS 3a7ady; yMEeHHe (HOopMyIHpOBaTh
ONpECIEHUs, aKCUOMBl U TEOPEMBI, NPUMEHATh MX, MPOBOAMUTH JIOKA3aTEIbHBIE PACCYXKIEHUS B XOJHE
pelieHus 3a1ay;



2) yMeHHME OIepUpOBaTh IOHATUSAMH: CTENEHb 4YHCIa, JIOTapu(M YHCiIa; YMEHHE BBIIOJIHATH
BBIYMCIICHHE 3HAYEHUN M MpeoOpa30BaHUs BBIPAKEHUN CO CTEHEHSAMU U Jorapupmamu, mpeoOdpa3oBaHUS
JIPOOHO-PallMOHATIBHBIX BBIPAKEHUI;

3) yMeHue OIepupoBaThb TMOHATUSMHU: PALMOHAIBHBIE, HWPPALMOHAIBHBIE, IIOKAa3aTEJIbHBIE,
CTEINEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe OIepUpPOBaTh MOHATUSAMH: (YHKIUS, HempepbiBHas (yHKIUSA, MTPOU3BOIHAS,
nepBooOpa3Hasi, ONPEACICHHbIM HHTErpai; yMEHHE HAaXOJUTh HPOM3BOJIHBIC 3JEMEHTapHBIX (QyHKUU,
UCIIOJIb3YS CIIPaBOYHbIE MAaTEPHUAIIbI;

UCClIeIoBaTh B IPOCTEHIIMX CllydasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOJIUTh HAUOOJbIINE U
HaVMEHBIIME 3HaueHWs (QYHKIMNA; CTPOUTh TpapuKd MHOTOWIEHOB C HCIOJB30BAaHUEM ammapara
MaTeMaTHYeCKOro aHaJIN3a;

IIPUMEHSTH IPOU3BOJIHYIO IIPU PELLEHUH 33/1a4 HA JBUKECHUE;

pewatb IPAaKTUKO-OPUEHTHUPOBAHHbIE 3aJaud Ha HauOOJbIIME M HAMMEHbIIME 3HAYEHUs, Ha
HaXO0XJIEHUE IIyTU, CKOPOCTH U YCKOPEHMUS;

5) yMeHue onepupoBaTh MOHATUAMU: pallMOHANIbHAs QYHKLHMSA, TOKa3aTeabHast QYHKINA, CTEIIEHHAs
bynkuums, morapudmudeckas GyHKINS, TPUTOHOMETPHYECKUE PYHKINHU, 00paTHbIC (QYHKIINH;

YMEHHUE CTPOUTH I'paUMKu M3YyYEHHBIX (YHKLUH, HCHOIb30BATh IPaGUKHU MPU U3YyUYECHUH HPOLIECCOB
Y 3aBUCUMOCTEH, IPY PEIICHNY 3a/]1a4 U3 JIPYTUX Y4eOHBIX IPEIMETOB U 3a/1a4 U3 PEaabHOM KHU3HU;

BbIpaXaTh (POPMYJIaMHU 3aBUCMOCTH MEX]y BEIMUUHAMU;

6) yMeHue periath TEKCTOBBIE 33/1a4d Pa3HbIX TUIOB (B TOM YHCJI€ Ha IPOLEHTHI, 10JIM U YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTb TOBapOB M YCIYI, HaJOIM, 3aJaud W3 00JacTU yNpaBJIECHUS JUYHBIMH U
ceMeWHBIMU (PMHAHCAMM );

COCTABJISATh BBIPAXKEHHUS, YPaBHEHMsI, HEPABEHCTBA U MX CUCTEMBbI IO YCJIOBUIO 3a/1a4M, UCCIIEJ0BATh
MOJIy4YE€HHOE PEIlIEHUE U OLEHUBATh MPaBIONOA00HOCTh PE3YJIbTATOB;

7) yMeHHe oOnepupoBaTh MOHATHSAMU: CpeaHee apudMeTHuecKoe, MeauaHa, HauOonbllee U
HaMMEHBIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHs, CTAHJAPTHOE OTKJIOHEHHE YHCIOBOTO HAbOPa;

yMEHUE W3BJEKaTh, HHTEPIPETUPOBATh HHPOPMAIMIO, IPEACTaBICHHYIO B Tabiaumax, Ha
auarpammax, Tpaukax, OTPa’Kalol[yl0 CBONCTBA peajbHBIX IPOLECCOB M SIBICHUN; MPEICTaBISThH
UH(POPMALIMIO C MOMOILBIO TAaOMUI] M JUarpaMM; HUCCIIEAOBaTh CTATUCTHYECKHE JaHHBIE, B TOM 4YHCIE C
IpPUMEHEHHEM I'paUUECKUX METOJI0B U 3JIEKTPOHHBIX CPE/ICTB;

8) yMeHHe omepupoBaTh MOHATHAMM: CIy4YalHBIM ONBIT M CilyyailHOE COOBITHE, BEPOSTHOCTh
CITy4alfHOTO COOBITHS;

YMEHHUE BBIYUCISTH BEPOATHOCTh C UCMOIb30BaHUEM I'paUueCKUX METO/IOB;

MIPUMEHSTHh (DOPMYJIBI CIIOKEHUS U YMHOKEHUSI BEpOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (GOPMYJIBI
OpU PpEIIeHUWH 3a/la4; OLIEHUBAThb BEPOSTHOCTH pEaJbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMH
BEJIMYMHAMHU; YMEHHME IPUBOJUTH IPHUMEPHI MPOSIBICHUS 3aKOHA OONBIIMX YHCET B MPHUPOAHBIX U
OO0I1eCTBEHHBIX SBJICHUSX;

9) yMeHue onepupoBaTh MOHATHSAMH: TOUKA, IPsIMasi, IUIOCKOCTb, IPOCTPAHCTBO, ABYTPaHHbBIN yroi,
CKPEIIMBAIOIINECS NPSIMBIE, MAPAIIIENBHOCTh U NEPIEHINKYISPHOCTD NPSAMBIX U INIOCKOCTEH, YIOJ MEXKIY
OPSIMBIMHU, YIOJl MEXIY MPSAMOM U IUIOCKOCTBIO, YrOJ MEXAY IUIOCKOCTSIMH, PacCTOSHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSIHUE MEKIY MPSMBIMHU, PACCTOSIHUE MEXAY TUIOCKOCTIIMU;

yMEHHE UCIOJB30BaTh MPHU PEIICHUH 33/1a4 W3y4YeHHbIE (DAKThl U TEOpPEMbI IJIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

10) ymeHue onepupoBaTb MOHSATHUSMH: MHOTOIPAaHHUK, CEUYEHHWE MHOIOIpPAaHHHKA, KyO,
napajujenenurne], npusMa, nupamuaa, Gurypa u MoBEepXHOCTh BpallleHHs, LHIMHAP, KOHYC, map, chepa,
cedeHus (QUrypbl BpallleHus, MIOCKOCTh, Kacaromasics chepsl, HWIHHIPA, KOHYCa, TUIOMIAlb TOBEPXHOCTU
OUpaMUIbl, TPHU3MBI, KOHyca, NMIMHIpA, IUIOMAAL cdeppl, 00beM Kyba, NPSIMOYTOJBHOTO
napasuiesenunenia, IupaMubl, IpU3Mbl, IUIUHAPA, KOHYyCa, 1apa;

yMeHHUe U300pakaTh MHOTOTPAHHUKU M MOBEPXHOCTU BPAIIECHUS, UX CEUEHHUS OT PYKH, C TOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPECTB; YMEHHE PACIIO3HABaTh CUMMETPUIO B IPOCTPAHCTBE;

YMEHHE pacrlo3HaBaTh IPaBUJIbHBIE MHOIOTPAHHUKH;



11) ymenue omnepupoBaTh MOHATHSAMHU: JBUKEHHE B MPOCTPAHCTBE, MOJOOHBIE (GUTYpPHl B
IIPOCTPAHCTBE;

MCIIOJIb30BaTh OTHOILIEGHUE IUIOMIAe MOBEpPXHOCTEH M 00bEMOB MOJOOHBIX (PUIYp IMpPU PELICHUU
3azay;

12) ymeHHE BBIYUCIATH T'€OMETPUYECKUE BEIMYMHBI (AJMHA, YroJl, IUIONIa/lb, O00bEeM, IUIOLIAdb
MIOBEPXHOCTH ), UCTIONB3Ys N3yUeHHBIE (POPMYIIBI U METO/IBI,

13) ymenue omnepupoBaThb HNOHSTHUSAMHU: MPSIMOYTOJbHAS CUCTEMa KOOPAMHAT, KOOPIMHATHI TOYKH,
BEKTOP, KOOpJAUHATHl BEKTOpA, CKAISIPHOE IPOU3BEACHUE, YIoJl MEXKIY BEKTOpaMH, CymMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOPA HA YHCIIO;

HAXOJUTh C MOMOIIBI0 U3YyYEHHBIX (HOPMYN KOOPAMHATHI CEPEIHHBI OTPE3Ka, PACCTOSHUE MEXKITY
JBYMSI TOUKaMU;

14) ymenuwe BBIOMpaTh MOAXOIAIIMKA H3YYEHHBIH METOJ JJIS pPEUICHHs 3a/auyd, paclo3HaBaThb
MaTemMaruyeckue (akTbl M MaTeMaTHYeCKUe MOJEIM B TMPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE;

YMEHHE NPUBOJUTH NPUMEPBl MATEMAaTUYECKUX OTKPBITUN POCCUIICKON U MUPOBOM MAaT€MATHUYECKOU
HayKH.

[To yuebnomy mpeamerty "Marematuka" (BkiItouyas paszaensl "Anredpa v Hayana MaTeMaTHYECKOTO
ananmza", "l'eomerpus", "BepostHocTe u cratuctuka") (yriayOsJeHHbI ypoBeHb) TpeOOBaHUS K
pEeIMETHBIM pe3yJibTaTaM OCBOCHHUS YTIyOJIEHHOrO Kypca MaTeMaTHUKH JIOJKHBI BKJIIOYATh TPeOOBaHUS K
pe3ysbTataM OCBOEHUS 0a30BOr0 Kypca U JOMOJIHUTENbHO OTPAXKATh:

1) ymeHue omepupoBaTh MOHATUSMU: OINpEIeNieHHEe, aKCUOMa, TEopeMa, CIEACTBHE, CBOWCTBO,
NpPU3HAK, J10KAa3aTeJIbCTBO, PAaBHOCWIBbHBIE (OPMYIHPOBKH;, yMeHHE (OpPMYIHpOBaTh o0OpaTHOE W
MIPOTUBOIIOJIOKHOE YTBEP)KJAEHUE, NPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI, HCIOJIb30BATh METO]
MaTeMaTUYeCKON WHIYKIMH; IPOBOAMUTH J0Ka3aTEJbHbIE PACCY’KICHHUS IMpPHU PELICHUHU 3a]1ad, OLIEHHWBAThH
JIOTUYECKYIO MPABUIIBHOCTh PACCYKICHUN;

2) yMeHME ONEpUPOBATH MOHATHSIMHI: MHOXECTBO, IIOJJMHOKECTBO, OIIEpallMU Ha/l MHO>KECTBAMU;

YMEHHUE UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaT JJ1 ONUCAaHUs PealbHbIX IPOLIECCOB U
SBJICHUH U NIPU PELICHUHU 3a]1a4, B TOM YHUCJIE€ U3 JPYTUX YUYEOHBIX MTPEIMETOB;

3) yMeHue onepupoBaTh NOHATUSAMMU: Ipad, CBSI3HBIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTH;

yYMEHHE 33/1aBaTh U ONMMCHIBATh rpadbl pa3IMUHBIMU CIIOCOOAMHU;

UCIOJIb30BATh Tpadbl MPH pEIICHUH 3aa4;

4) ymeHue cBOOOJIHO ONEPUPOBATH MOHITHAMU: COUETAaHUE, IEPECTAHOBKA, YUCIIO COYETAHUMN, YUCIIO
NIEPECTAHOBOK;

ounoM HeroTona;

yMEHUEe NPUMEHATh KOMOMHATOpHBIE (DaKThl U pacCyXACHUs JUIs PeLIeHus 3a/ay;

5) yMmeHHe omnepupoBaTh NOHSTHUSIMU: HATYPaJbHOE YHUCIO, IIEJI0€ YUCIO, OCTATOK 10 MOJYJIIO,
palOHAIbHOE YMCIO, HMPPALMOHAIBHOE YHCIO, MHOJKECTBA HATYpPaJIbHBIX, LEJIbIX, palMOHAJIbHBIX,
JEHCTBUTENbHBIX YHCET;

YMEHHUE UCMOJIb30BATh MPU3HAKH JE€IMMOCTH, HAUMEHBIINHA 00U AeTUTeIh U HauMEHblIee oolee
KpaTHOE, airopuT™ EBKiNa npu peieHnu 3a1ay;

3HAKOMCTBO C Pa3JIU4HbIMU ITO3ULMOHHBIMU CUCTEMaMU CUUCIICHUS;

6) yMeHue CBOOOJHO OINEpPUPOBATH MOHATUSMHU: CTENEHb C LEJNbIM I0Ka3aTejaeM, KOPEHb
HaTypaJIbHOM CTENIEHW, CTENEHb C palMOHAIBHBIM II0Ka3aTelleM, CTENeHb C JEHCTBUTEIbHBIM
(BellecTBEHHBIM) TTOKa3aTeNeM, JIorapudM 4ucia, CHHyC, KOCUHYC U TAHT'€HC ITPOU3BOJIBHOTO YUCIIA;

7) yMeHue OmnepupoBaTh MOHATHSAMU: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPAaBHEHMH M HEPaBEHCTB, PAaBHOCHIIBHOCTb YpPaBHEHHIl, HEPAaBEHCTB U CHCTEM,
palroHaJIbHbIE, UPPALMOHATIBHBIE, TIOKAa3aTelbHbIe, CTENCHHbIE, JIorapudMuyeckue, TPUrOHOMETPHUECKHUE
yYpaBHEHUS, HEPABEHCTBA U CUCTEMBI;

YMEHME pEIIaTh YpPaBHEHMsI, HEPABEHCTBA M CHCTEMBI C IOMOILIBIO PA3IUYHBIX IPUEMOB; peUIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTPOM;

IIPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, X CUCTEMBI JJIs PELICHUS] MaTEMaTHUECKUX 3a/1ad U 3a/1a4 U3
pa3IUYHBIX 00J1aCTe HayKu U peabHOM JKU3HH;



8) yMeHne cBOOOIHO ONEpUpPOBaTh MOHATHAMU: Tpaduk QyHKIMH, 0OpaTHas GyHKIIHS, KOMITO3HUITHS
byHKuMi, auHeHHas (YHKIMSA, KBaapaTuyHas (YHKLHMS, CTENeHHas (YyHKIUS ¢ LEIbIM IOKa3aTeleM,
TPUTOHOMETPUUYECKHE  (YHKLMH, OOpaTHble TPUTOHOMETpUYECKHEe (QYHKLIMH, I[OKa3aTeldbHAasd MU
Jorapudmuyueckas pyHKIUY;

yYMEHHE CTPOUTH rpaduku GyHKIIUN, BBITIOJIHATH MpeoOpa3oBaHus TpaduKoB (yHKIIHH;,

YMEHHUE HUCIOJIB30BaTh Tpauky GyHKIMNA A7 U3YYEHUS MPOILECCOB U 3aBUCUMOCTEH MPHU pEIICHUH
3a7ia4y U3 IpYrux y4eOHbIX IPEIMETOB U U3 PEaIbHOMN KU3HU;

BBIpaXaTh (OPMYJIaAMHU 3aBUCIMOCTH MEX]y BETHUYUHAMU;

yMeHHE CBOOOJIHO OIEpUpOBaTh IOHATHAMM: YETHOCTh (DYHKLUUH, NEPUOAMYHOCTh (YHKIHUH,
OTPaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTh (DYHKIIMH, KCTpEMyM (YHKLMHU, HauOOJbIIee U HauMEHbIIee
3HA4YeHUs PYHKLUHU Ha IPOMEKYTKE;

yYMEHHUE MPOBOAUTH HCCIEeI0BaHNE PYHKIINY;

yYMEHHE UCII0JIb30BaTh CBOMCTBA U IpaMKu (PYHKLUHN AJIs pelIeHUs] ypaBHEHUH, HEPABEHCTB U 3a/1a4
C IapameTpaMu; U300pakaTh Ha KOOPIUHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHH, HEPAaBEHCTB U
UX CUCTEM;

9) ymeHue cBOOOIHO ONIEPUPOBATH MOHATHUSMU: TIOCIIE0BATEIILHOCTD, apupMeTHIeCcKast MPOrPECCHs,
reoMeTpruecKas mporpeccusi, 0eCKOHEUHO yObIBaroIas reoMeTpuyecKast Iporpeccus;

YMEHHE 33/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYII;

10) ymeHue omnepupoBaTh MOHATUSAMH: HENPEPHIBHOCTh (PYHKLMHU, aCUMITOTHI rpaduka (yHKIMH,
nepBass ¥ BTOpas TNpOM3BOAHAs (YHKIMHM, TEOMETPUYECKHA W (U3UUECKUH CMBICT TPOU3BOIHOM,
nepBooOpasHasi, Ope/eeHHbIN UHTEeTpal;

YMEHHE HaXOUTh aCUMIITOTHI rpaduka (yHKIUH;

YMEHHUE BBIUUCIATH MPOU3BOJHBIC CYMMBbI, IPOM3BEACHUS, YAaCTHOTO M KOMIIO3MLMHU (PYHKLU,
HAXOJIUTh YPaBHEHHUE KacaTeIbHOU K TpaduKy (DyHKIHH;

YMEHHUE UCHOJIb30BATh MPOU3BOAHYIO Ul MCCIENOBAaHUS (DYHKIMH, JUIsl HAXOXKACHUS HAWIydlIero
pelieHusi B TPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKHX W (PHU3MUECKUX 3aaayax, Uis
OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHHUS;

HAXOJUTh IJIOMIAId U 00BEMBI (PUTYP C TOMOIIBIO HHTETPaa;

IPUBOANTH MPUMEPbl MaTeMaTHMYECKOTO0 MOJEIMPOBAHUSA C MOMOINBIO U PEepeHIaTbHBIX
YpaBHEHUN;

11) ymenue onepupoBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBbIE KOMIUIEKCHBIE YHCIIa,
MOJYJh W apryMEHT KOMIUIEKCHOTO 4YHMClia, (opMa 3aluCH KOMIUIEKCHBIX 4YHCeNl (TeoMeTpuyecKas,
TPUTOHOMETpHUUECKas U areOpanyeckas);

YMETh IPOU3BOIUTH apH(PMETHIECKHE TEHCTBHSI C KOMILICKCHBIMHU YUCIIAMH;

HPUBONUTH PUMEPHI UCTIOIb30BAHUS KOMITJIEKCHBIX YHCEIT;

12) ymenue cBOOOJHO ONEpUPOBATh MOHIATUSIMU: CpellHee apu(pMeTHUYEeCcKoe, MelnaHa, HauboJbliee
U HauMEHbIlIee 3HaAUSHMs], pa3Max, JUCIIePCUsi, CTAaHAAPTHOE OTKIOHEHHE JJIsl ONMCAHUS YHUCIIOBBIX JaHHbIX;

YMEHHE UCCIIEI0BAaTh CTATUCTHYECKUE JTaHHBIE, B TOM YHCIIE C IPUMEHEHHUEM TpapuecKuX METOJIOB
U JICKTPOHHBIX CPE/ICTB;

rpadMUecKd HCCIIeIOBaTh COBMECTHBIC HAONIONEHHS] C TOMOMIIBIO JUarpaMM pacCeMBaHUS W
JIMHENHOM PErpeccuy;

13) yMeHre HaXOUTh BEPOSTHOCTH COOBITHI C HCIIOIB30BaHNEM IpaUIECKIX METOJIOB;

OPUMEHATHh JUIS peleHus 3agad (opMysbl CIOXKEHHs U YMHOMKEHHsS BEpOsSTHOCTEH, (opmyiy
MOJIHOM BepOSITHOCTH, popmyiny bepHyiim, koMOuHaTOpHbBIE GAKThI U HOPMYJIIBI;

OLIEHUBATh BEPOSTHOCTH pEANbHBIX COOBITHH; YMEHHE OINEpPUPOBATH MOHATHAMU: CIy4aiHas
BEJIMYMHA, pACIpe/elieHHe BEpPOSITHOCTEH, MaTreMaTH4ecKoe OXKUAaHWe, NIUCIepCHs M CTaHAapTHOEe
OTKJIOHEHHUE CITy4YallHOM BEIMYMHBI, (PYHKIIUH pacripeieIeHUs U IUIOTHOCTH PAaBHOMEPHOT0, IIOKa3aTeIbHOTO
Y HOPMAJIbHOTO PAaCcpeIeIICHUI;

YMEHHUE HCIOJIb30BaTh CBOWCTBA M3YyUEHHBIX paclpeleleHui Ui pelleHus 3a/ad; 3HAKOMCTBO C
TIOHSATHUSIMHE: 3aKOH OOJIBIINX YUCEIT, METOIbI BELIOOPOYHBIX MCCIICIOBAHMIA,

yYMEHUE NMPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YMCENl B MPUPOIHBIX U OOIIECTBEHHBIX
SIBTICHUSX



14) ymeHue cBOOOJHO OINEPUPOBATH MOHATHUAMHU: TOUKA, MpsMas, IJIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, Jy4, IJIOCKUM YroJj, ABYTPAHHBIN yroJl, TPEXIPAHHBIM yroJl, epeceKaroluecs, napaueibHble U
CKPELIMBAIOIIMECS NPSMbIE, NAPALIEIBHOCTh U MEPIEHANUKYJIIPHOCTD MPAMBIX U IIOCKOCTEH, YTOJI MEXKIY
IPSIMBIMH, YTOJI MEKIY MPSIMON U IUNIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU;

yMEHHE UCIOJB30BaTh MPHU PEIICHUU 33/1a4 W3Y4YeHHbIE (DAKThl U TEOpPEeMbl IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHPE;

YMEHHUE OIEpUPOBATh NOHATUSMU: MHOTOTPAHHUK, CEYEHHE MHOTOIPAHHMKA, IPaBUIIbHBIN
MHOTOTPaHHMK, NpU3Ma, NMUpaMuza, GUrypa U MOBEPXHOCTh BpAllEHUs, LWIMHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTHU, CEYEHUSI KOHYCa U LIWINH]PA, NapaJlJIeIbHbIE OCH WJIM OCHOBAHUIO, CEUCHHUE 111apa,
IUIOCKOCTB, Kacarolascs cepsl, HIINHAPa, KOHYCa,

yMEHHE CTPOUTH CEUEHHWE MHOTOIPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (PUTYypbl U MOBEPXHOCTH
BpallleHUs1, UX CEYEHHUs, B TOM YHCJIE C [IOMOILBIO 3JIEKTPOHHBIX CPE/CTB;

YMEHUE TPUMEHATh CBOWCTBA

TE€OMETPHUECKUX (UTYp, CAMOCTOATENBHO (OPMYIUPOBATH ONpEACICHUS H3y4aeMbIX (uryp,
BBIIBUTaTh TUIIOTE3bl O CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX (PUryp, 000CHOBBIBATH UM OMPOBEPIaTh
ux;

yMEHHE MPOBOJUTH KIAcCUPUKALNIO PUTYD MO Pa3IMYHBIM MPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE
JIOTIOJTHUTEIIbHBIE TIOCTPOCHUS;

15) ymeHue cBOOOIHO ONEPUPOBATH MOHATHAMHU: ILIOMAAL PUTYPBI, 00beM (HUTYPBI, BETMUNHA

yIjla, pacCTOSIHUE OT TOYKU O IUIOCKOCTH, PACCTOSTHUE MEXJY HpPSIMBIMU, PAcCTOSHUE MEXAY
IUIOCKOCTSIMH, IUTOMIAAb cepshl, MIOMAAb MOBEPXHOCTH MUPAMUBI, MPU3MBI, KOHyCa, LHUIUHAPA, 00beM
Ky0a, IpsIMOYTOJILHOTO NapalyieNienuIea, TUPaMUIbl, TPU3MBI, HWIHHAPA, KOHYCa, Iapa;

YMEHHE HaXOJUTh OTHOILIIEHHE 00beMOB OJ0OOHBIX (HUTYD;

16) ymenue cBOOOIHO ONIEPUPOBATH MOHATUSIMU: ABUKEHUE, TApAJLJICIbHBINA MIEPEHOC, CAMMETPHS Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, Mpeodpa3zoBaHue MoA00us, mogo0HbIe GUTYPHL;

YMEHHE paclo3HaBaTh pPaBHbIE W MOA0OHBIE (GUTYyphl, B TOM YHCJIE€ B TPHUPOJAE, HCKYCCTBE,
ApPXUTEKTYPE;

YMEHHE HCIOJIb30BATh T€OMETPUUYECKUE OTHOLLIEHUS, HAXOUTh N'€OMETPUUECKHE BEITUYMHBI (IJIMHA,
yTroJ1, IJIouIa/ (b, 00beM) MU PELICHUHN 3aa4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3 peabHOM JKU3HHU;

17) ymenue cBOOOIHO ONEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPJIMHAT, BEKTOP,

KOOpJAWHATBl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB, NPOM3BEJCHUE BEKTOpa HAa YHUCIIO,
pasjokeHue BeKTopa Mo 0a3ucy, CKalsIpHOE NPOM3BEIEHHE, BEKTOPHOE MPOM3BEIEHHUE, YIOJd MEXIY
BEKTOPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOJ ISl PEIIECHUS TeOMETPUYECKHX
3a7a4 M 3ajad JIpyrux Yy4eOHbIX MPEeIMETOB; ONEepUpOBATh MOHATUSAMHU: MaTpuma 2 x 2 u 3 x 3,
OIpPEACIUTEND MAaTPUILIbl, TEOMETPUUECKUI CMBICIT ONIPEAEIUTEIS;

18) ymeHue MoAenupoBaTh pealibHble CUTyallMM Ha SI3bIK€ MATEMaTUKH; COCTaBJISATh BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBbI II0 YCIOBHIO 3aJla4M, HCCIEJOBATh IOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM arrapaTa aare0pbl, MHTEpIPETUPOBATh MOJyUYEHHBIH pe3ybTaT;

CTPOMTh MAaTEMAaTHYECKHE MOJEINM C IOMOIIbK0 I€OMETPUYECKHMX IOHATHUH W BEIWYMH, peularh
CBS3aHHbIE C HUMH IPAKTUYECKHE 3a/ladM; COCTABIIATH BEPOSTHOCTHYIO MOJENb W HHTEPIPETUPOBATH
MIOJTyYEHHBIN PE3yJIbTaT;

pelars MpHUKIaJHble 3a/adydl CpeACTBAMH MAaT€MaTHYEeCKOro aHajiu3a, B TOM YHCIE COLHaIbHO-
9KOHOMHYECKOTO U (PU3NYECKOT0 XapaKTepa;

19) ymenue BoIOUpAThH MOAXOSIINN METO JJI PEIICHUS 3a/1a4H;

MOHMMaHHE 3HAYUMOCTH MaT€MaTHKH B H3Y4YEHUH NPUPOAHBIX U OOIIECTBEHHBIX MPOILIECCOB U
SIBIICHUIA,

YMEHME paclo3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTUKH B UCKYCCTBE, YMEHHE NIPUBOJIUTD TPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKONM U MUPOBOW MaT€MAaTHYECKOW HAYKH.

VYueOubiii mnpeamer «Marematuka» oOecrieurBaeT (OPMUPOBAHUE CIEAYIOMUX OOMMX U
npodeccuonanpHpix  kommereHiuid @®I'OC mno cneumansHocTH MHQOpManMOHHBIE CHCTEMBI U
IPOTPaMMHUPOBAHHE:



OK 01. Beibupats criocoObI peteHus 3a1a4d MpoPecCHOHATBHON NeATEILHOCTH MPUMEHHUTEIIBHO K
Pa3TUYHBIM KOHTEKCTAM;

OK 04. Db dexTrBHO B3aUMOICHCTBOBATh M padOTaTh B KOJUICKTUBE U KOMaH/IE;

1K 2.2. Pa3zpabarbiBath ynpasisitomme nporpamMmmsi ¢ npumenenuem cuctem CAD/CAM.

[Ipu BbImONHEHHMH paboyeil MPOrpaMMBI 001eo0pa3oBaTeIbHOTO  Y4eOHOrO  MpenMeTa
«Matemaruka» OCYLIECTBISETCA OLEHKa ayAUTOPHOW M BHEAyIUTOPHOH AEATENBHOCTH OOYyYarOIIMXCS.
Pe3ynbpTaThl TEKYIIErOo KOHTPOJISI CKJIAJBIBAIOTCS U3 PE3YJIbTATOB!

- pabOThI 0OYUYAOLIMXCS HA 3aHATHAX, B T.4. IPAKTUUYECKUX 3aHATUAX

- BBIIIOJIHEHUS BHEAYIUTOPHOU CaMOCTOSITEIIbHON padoThI;

- KOHTPOJIBHBIX paloT.

Jns mosydeHus JOoMycka K TPOMEXYTOYHOW aTTeCTalud 00s3aTelnbHO BBIIOJIHEHHE BCEX
KOHTPOJIbHBIX, IPAKTUYECKUX, U IIOJIHOTO MEPEeYHs BceX (JOpM BHEAYAUTOPHON CaMOCTOSTENIbHOU PaOOTHI.

[TpomexyTounasi aTrectanust B (opMe dK3aMeHa MPEAINoaraeT BHIMOJIHEHHE PAacuEéTHOTO 3a/laHMUs.
ITpu BBICTaBJIEHNHU OLICHKH 3a 3K3aMEH Pe3yJIbTaT TEKYILEro KOHTPOJIS HE yUUTHIBACTCA.

2. CTPYKTYPA U COAEPXAHUME OBILIEOBPA3OBATEJIBHOI'O ITIPEJIMETA
«MATEMATHUKA»

2.1 O0beM y4eOHOI0 npeaMeTa U BH/Ibl Y4eOHOIH padoThl

Buj yueOHoii padoThI O0bem B yacax

O0beM 00pa3oBaTeIbHON IPOrpaMMBbl Y4eOHOH HNpeaMeTa 352

B T.4. B ()opMe NMPAKTHUYeCKOii MOJAT0TOBKH

BT. 4..
OcHOBHOE coziepKaHne 278
TEOpEeTHUECKOe 00yUueHue 248
MPaKTUYECKHUE 3aHATUS 30
IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJIePKAHUE (COIepKAHNE 20

NMPHUKJIATHOT0 MOIYJIfSA)

B 1.4
TeopeTudecKoe o0ydeHue 0
MPaKTUYECKHUE 3aHATUS 20
WHAUBUYaAJIbHBIN MPOEKT (Ja/HEeT) HET
46
Camocmosamenvhas paboma
4

Koncynemayuu

IIpome:xyTouHasi arrecTauus B popme IK3aMeHa 4
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