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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEMH
IMPOI'PAMMBIOBIIIEOBPA3ZOBATEJ/IBHOT'O IPEIMETA

«MATEMATHUKA»
1.1 Mecro mnpeamera B CTPYKType OCHOBHOIl HpodecCHOHAILHOW 00pa3oBaTe/IbLHOI
NPOrpamMMbl

PaGouas mporpamma yueOHOTO TIpeaMeTa«MaTtemaTrikay pa3padoTaHa Ha OCHOBAaHUU TPEOOBaHMIA
dOI'OC COO s peanuzanuu obpaszoBarenbHON mporpaMmbi25.02.06 [Ipon3BoacTBO M 0OCITyKUBaHUE
ABHALMOHHOW TEXHHUKHU.

YyeOublii npeamer «MareMaTHKa»BXOAUT B 001eoOpa3oBaTeNbHbI LMK, HW3ydaeTcss Ha
yIyOJIeHHOM YPOBHE M YUTAETCS HA MIEPBOM Kypce 00yUdeHUsI.

[IpenmMer wuMeeT MeEXIpeIMETHbIE CBSI3W C JAUCHUIUIMHAMH OOIIE0O0pa3oBaTENbHOIO U
00IenpoeCCHOHATBHOTO IIUKJIOB, a TAKXKE ¢ MEXKIUCIUTUIMHAPHBIMU KypcaMH U MPOoeCCHOHATHHBIMU
MOJIyJIIMU MTPO(EeCCHOHATBHOTO IUKIIA.

1.2I1esu 1 nJIaHUpPYyeMble pe3yJbTaThbl 0CBOeHUsI MpeaMeTa «MaTeMaTHKA

1.2.1. llesiu m 3agaum mpeaMeTa

Copepxanue mporpammbl oOrieoOpa3oBareinbHOW  npeamera «MaTemaThkay HaNpaBlIeHO Ha
JIOCTIDKCHHE Pe3yJbTaTOB €€ HM3ydeHus: B coorBercTBUU C TpeOoBanusamu DGI'OC COO c¢ yderom
npodeccuonansHoit Hanpasiennoctu GI'OC CIIO.

3agauu:

- (opmupoBaTh NPEICTABIEHUS O COLUAIbHBIX, KYJIbTYPHBIX M HUCTOPHYECKHUX (haKTOpax
CTaHOBJICHUS] MATEMATUKH;

- (OpMHPOBATh OCHOBBI JIOTHYECKOTO, AITOPUTMHYECKOTO M MATEMATUIECKOTO MBIIIIJICHHUS;

- (opMHpOBATh YMEHHUE NMPUMEHSTH MMOJyYCHHBIC 3HAHHS TPU PEHICHUU Pa3IUYHBIX 33734, B TOM
yucie npohecCuoHaIbHBIX;

- (OpMHUPOBATH MPEICTABICHHE O MATEMAaTHKE KaK O0IEUEI0BEYeCKON KYJIbTYPhl, YHUBEPCATHHOM
SA3BIKC, IMO3BOJIAIOMIEM OIMMCBIBATH W M3Yy4YaThb PCAJIBHBIC IMPOLECChI U ABJIICHHA B HOBCCIIHGBHOﬁ
YKU3HHU U B TIPOPECCUOHATBHOM JIETEITLHOCTH.

1.2.2.11l.1anupyemMble pe3yJabTaTbl 0CBOCHHS 00111¢00pa30BATEILHOIO
npeameras coorBercTBUHC PI'OCCIION HaocHose ®I'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu popmupoBanuu u pazsutun OK.

IInanupyemsle pe3ybTaTbl 00y4eHH

O01ue KoMIeTeHI NI

O6mue JAucuMniimHapHble
OK 01 Bri6bupats -TOTOBHOCTBK TPYAY, -BJIaJIETh METOIAMH JOKAa3aTEIbCTB,
CIIOCOOBI OCO3HAHHUELICHHOCTH aIrOpUTMaMU PEIIEHUS 3a/1a4;
peuieHus 3aaa4 MacTepCTBa, TPYI0JII00HE; yMeHue GopMySIMpOBaTh OMPEIEICHUS,
npodeccnoHanbHOMI - TOTOBHOCTbD AKCHOMBI U TEOPEMBI,
ACATCIIbHOCTHU KaKTHBHOﬁHCHTeHBHOCTH IPUMEHSTDh UX, IPOBOJIUTH
IMIPUMEHUTCIIBHO TEXHOIOTHYECKOI 1 JOKa3aTeJIbHbIC PacCyKICHHUS B X0
K Pa3IMYHbBIM COIMANBHON HATIPABICHHOCTH, | pelleHMs 3a/1ay;
KOHTEKCTaM CIIOCOOHOCTHUHUITMHPOBATH, LT

- YMETh ONEePUPOBATH MOHSATUSIMHU:
CTENeHb YUCIIa, JIoTapupm

YHCIIa; YMEHUE BHITIOTHATH BRIYUCIICHUE
3HAYEHUUN U

peoOpa3oBaHUsl BHIPAKEHUH CO
CTETICHSIMH U Jlorapudmamu,
npeoOpazoBaHus APOOHO-PAITHOHATBHBIX

aHMPOBATHU
CaMOCTOSITEITLHO BBITTOJIHATh
TaKyIo JeSTeIbHOCTD;

- HHTEpeC K pa3InyHbIM chepam
po¢eCCHOHATBHOUIEATETHLHOC
TH




Osnanenue
yYHUBEpPCaIbHBIMU
y4eOHBIMU
M03HABATEILHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE
JIEUCTBUA:
caMoCTOsTeNNbHO(GOPMYITUPO
BaTbU
aKTyaJIu3UpOBaATHIPOOIEMY,
paccMmarpuBaThee
BCECTOPOHHE;
yCTaHaBIMBAThCYIIECTBEHH
BINIIPU3HAKWIN
OCHOBaHUSISICPABHEHUS, KT
accu(uKanuun

0000IIIEeHHS;
OTIpeACTATHIEIHUICATEIHHOC
TH,33]1aBaTh

napaMeTpsl U KPUTEPUHU UX
JOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTHU
Y IPOTHUBOPEYHSI B
paccMaTpuBaeMbIX
SIBIICHUSAX;

- BHOCUTbH KOPPEKTHUBHI B
NeSTEIIbHOCTD, OI[CHUBATH
COOTBETCTBHUE PE3YJIHTATOB

BBIPAKCHU;

- YMETh ONEPUPOBATH MOHATHIMU:
panroHaNbHbIC,

UppalroHaIbHbIE, I0KA3aTeNbHBIC,
CTETIeHHbIE, JIoTapu(MUUECKHE,
TPUTOHOMETPUYECKUE YPAaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONEePHUPOBATH MOHATUIMHU:
(byHKIWS, HETTpEephIBHAS

(byHKIMS, TPOU3BOIHAS, IEPBOOOpaA3Has,
ONPEACIICHHBIN

MHTETPajl; yMETh HaXOAUTh IPOU3BOIHBIC
JJIEMEHTAPHBIX (DYHKITHH,

UICTIONB3YS CIIPAaBOYHBIC MAaTEPHAIIBI;
YICCIIEZIOBATh B IPOCTEUIIINX

cirydasix (PyHKIIMH Ha MOHOTOHHOCT,
HaXOJHUTh HAUOOJBIINE U

HavMEHbIINE 3HAYCHUS PYHKIHH;
CTPOUTH TPAPHUKH MHOTOUJICHOB

C UCTOJIb30BaHUEM amIapara
MaTeMaTHYECKOTr0 aHAIIN3a;

IPUMEHSTH TPOU3BOIHYIO ITPH PEIICHUN
3aj7a4 Ha JIBUOKECHHE;

pemaTh NPaKTHKO-OPUEHTUPOBAHHBIE
3a/1a4¥ Ha HauOOoJIbIINE U

HaVMEHBIIINE 3HAUEHUs, HA HaX0XK/IEHUE
MyTH, CKOPOCTH U

YCKOPEHHS;

- YMETh ONEePUPOBATH MOHATHIMHU:
panuoHanbHast GYHKIHS,
nokaszaTenbHast QyHKIIHSI, CTeTIeHHAs
¢GyHK1Ms, Jorapudmuyeckas




LETISIM, OLICHUBATh PUCKU
MOCJIEACTBUI EATEIbHOCTH;
- pa3BUBaTh KpPEaTHUBHOE

MBILIUICHUE TIPU  PEHICHUU
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIC
HCCIIeIOBATEILCKUE
JIEUCTBUA:

- BIIA/IETh HaBbIKaMU

y4eOHO-MCCIIeI0BATEIbCKOM
U MPOEKTHOU JEATEIIbHOCTH,

HaBbIKaMU paspelieHus
npobiewm;

- BBISIBJISTH MPUYHHHO-
CIIEICTBEHHBIE  CBA3M WU
aKTyaJu3upoBaTb  3ajady,
BBIBUTAaTh  THUIIOTE3y €€
peuieHus, HaxOJIUTh
apryMEHTBI JUTSt
JI0Ka3aTesIbCTBa CBOMX
YTBEPKICHHUI, 3a/1aBaTh
napamMeTpsl U KpUTEpUHU
peuieHus;

- AHAJIM3UPOBATh
MOJTyYEHHBIE B xoJe
peleHus 3a1aun
pe3yabTaThl, KPUTHYECKH
OLICHUBATh 170'¢
JIOCTOBEPHOCTB,

MIPOrHO3UPOBATh HW3MEHEHHE
B HOBBIX YCJIOBUSX;

-- YMCTh NIEPCHOCUTH 3HAHUA
B IMMO3HAaBaTCJIbHYIO u
MPaKTUYECKYIO o0nactu
KHU3HENIEATeNbHOCTH;

- yMETh WHTETPUPOBATH
3HaHUA u3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUT'AaTh HOBBIC
1791 (S8 npeJyiarath

OPUIMHAJIBHBIC IOAXOABI M

pelIeHus;
U CII0OCOOHOCTD 70,9
HNCITIOJIBb30BaHUSA B
M03HABaTeILHOMN

COIMAJIbHOW MPAKTUKE

(GYyHKIMA, TPUTOHOMETPUYECKUE
¢byHKMU, oOpaTHBIE PYHKIIUH; YMEHHE
CTPOUTH T'papUKHU U3YYEHHBIX (PYHKIU,
UCIIOJIb30BaTh IpaUKy NpU U3y4EeHUH
IPOLIECCOB U 3aBUCUMOCTEH, Ipr
peleHnH 3aa4 U3 APYTHX YIeOHBIX
IIPEIMETOB U 3a/1a4 U3 PeajIbHON XKU3HU;
BBIpa)kaTh (POPMyJIaMHu 3aBUCUMOCTH
MEXIy BEJIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 331a4YH
pa3HBIX TUIIOB (B TOM YHCIIE HA
IPOLIEHTBI, J0JIM ¥ YacTH, Ha ABUIKEHHE,
paboTy, CTOUMOCTH TOBAPOB U YCIIYT,
HAJIOTH, 33J1a4M U3 00JIaCTH YIIpaBJICHUS
JMYHBIMU M CEMEHHBIMH (PUHAHCAMH );
COCTABIISAATH BBIPAKEHHUS, yPAaBHEHHS,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJ]auu, UCCIIEJI0BATh MOIyYEHHOE
peleHre U OLEeHUBATh
IPaBI0NOI00HOCTb PE3yJIbTATOB;

- YMETh OIEPUPOBATH MOHATUAMU:
cpeanee apupmMeTHyecKoe, Me1aHa,
HauOoJbIlIee U HAMMEHbIIIEe 3HAUCHNUS,
pa3Max, Tucrepcusi, CTaH1apTHOE
OTKJIOHEHHUE YHCIIOBOT0 Habopa; yMeTh
U3BJIEKaTh, UHTEPIPETUPOBATH
UH(OPMALINIO, TPEACTABICHHYIO B
TaOIMIIax, HA IMarpaMMmax, rpadukax,
OTPaXKarOIIYI CBOMCTBA peAIbHBIX
IPOLIECCOB U SIBJIECHUH; NPEJICTABIATh
MH(POPMALIUIO C TTOMOULIBIO TaOIUI] U
JMarpaMm; McciaeoBaTh
CTaTUCTHUYECKHUE JAHHBIE, B TOM YHCIIe

C MPUMEHEHUEM I'pa)UIeCKUX METOJIOB
U DJIEKTPOHHBIX CPE/ICTB;

- YMETh OIEPUPOBATH TIOHATHIMHU:
CIIy4alHBbIH OIBIT U CIIy4aitHOE
cOOBITHE, BEPOSATHOCTD CIIy4aitHOTO
COOBITHS; YMEHHE BBIYUCIIATH
BEPOSATHOCTH C UCTIOJIb30BAHUEM
rpadM9IecKuX METOIOB; TPHUMEHSITh
(OPMYIIBI CITOKEHHSI U YMHOKEHHSI
BEPOSTHOCTEHN, KOMOMHATOPHBIE (PAKTHI
1 (GOpPMYIIBI TP PEILICHUH 33a4;
OLIEHUBATh BEPOSTHOCTH PeabHBIX
COOBITHI; 3HAKOMCTBO CO

CIIy4alHBIMH BEJIINYMHAMM; YMEHUE
IIPUBOJUTH IPUMEPHI




MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B
MPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSIX;

- YMETb ONIEPUPOBATH OHATUIMMU:
TOUKa, IIpsiMasi, JI0CKOCTb,
IIPOCTPAHCTBO, IBYIPAaHHBIN yTroJl,
CKpELIMBAIOILUECS MPSIMBbIE,
HapasieNbHOCTh U
NEPIEHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, yroi MEeXAy IpsIMbIMH,
YTOJI MEXY IPSIMOU U INIOCKOCTBIO,
yroJl MEXAY IIIOCKOCTSIMH,

paccTosiHuE OT TOYKH JI0 TIOCKOCTH,
paccTosiHue MEXTy NPSAMBIMH,
paccTosiHUE MEX]Ty IJIOCKOCTSAMU;
YMEHHE UCII0JIb30BaTh MIPU PELICHUN
3aJa4 U3y4eHHbIE (PAKTHI U TEOPEMBI
IUIAHUMETPHH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUDA;

- YMETh OIEPUPOBATH MOHATUAMU:
MHOT'OI'paHHMK, CEU€HHE MHOTOTPaHHUKA,
Ky0, mapaJenenure, npu3ma,
nupamua, GuUrypa u HoBepXHOCTh
BpalleHus, IUIUHP, KOHYC, map, chepa,
ceueHMst (PUrypsl BpalleHus, MI0CKOCTb,
Kacarolasicsi cepsl, HUIMHIPA, KOHYCA,
IJIOLIA/1b TOBEPXHOCTU MTUPAMU/IBL,
MIPU3MBI, KOHYCa, IMINHJPA, TUIOIIA]b
cdepsl, 00beM Ky0a, MPSIMOYTOJILHOTO
napaJsenenunea, MUpaMubl, IPU3MBbI,
LWINH/Ipa, KOHYyCa, [1apa; yMEeHHe
n300pakaTh MHOTOTPAHHUKH U
MMOBEPXHOCTHU BpAIlIEHHUs, UX CEYEHUS OT
PYKH, C TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB;
yMEHHE paclo3HaBaTb CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE Paclo3HaBaTh
MpaBWJIbHbIE MHOTOTPAHHUKH;

- YMETb ONEPUPOBATH

MTOHATHUSIMU: IBUKCHUE B

MIPOCTPAHCTBE, 0/I00HBIE (PUTYPHI B
MIPOCTPAHCTBE; UCIIOJIb30BATh
OTHOILLEHHUE IO

MOBEPXHOCTEH U 00HEMOB TTOT0OHBIX
uryp npu

peLIeHUH 3a/]1a4;




- YMETb BBIYHCIIATH
reOMETPUYECKUE BEJTUYNHBI (TIHHA,
yroJi, Mouais, 00beM, M0 1b
IIOBEPXHOCTH ), UCTIONb3Ysl U3YyUCHHbIE
(hOpMYyJIBI 1 METOJIBI;

- YMETb OIIEPUPOBATH NOHATUAMMU:
IPSIMOYTOJIBHASL CHUCTEMA KOOPMHAT,
KOOpJAUHATBl TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE IIPOU3BEIEHUE, YTOI
MEXly BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BENICHUE BEKTOPA Ha YUCIIO;
HaXOAMThH C IOMOUIbIO U3yUYEHHBIX
(hopMyJ KOOPJMHATHI CEPEAMHBI OTPEe3Ka,
paccTosiHuEe MEXy IBYMSI TOUKaMU;

- YMETb BBIOMPATh MOIXOIAIINMA
U3YYEHHBIN METOJ JUIs pEelIeHUs 3aJauH,
pacro3HaBaTh MaTeMaTH4eCcKue (haKThl U
MaTeMaTUYECKHUE MOJIEIH B IPUPOIHBIX
U OOILECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHUE NPUBOAUTD
IpUMEPBl MATEMATUUYECKUX OTKPBITHH
POCCUICKON U MUPOBOU
MaTeMaTHYECKOW HAYKH.

- YMETh ONIEPUPOBATh MOHATUSIMHU:
OIIpeZIeIIEHUE, aKCHOMA, TEOPEMA,
CJIEZICTBHE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHJIbHBIE
($hopMynHupoBKHU; yMeHHE (HOPMYIUPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE
YTBEPKACHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCIIOJIb30BATH METO
MaTeMaTHYeCKON MHAYKLIUHU; TPOBOIUTH
JI0Ka3aTeJIbHbIE PACCYKACHUS IPU
pELIEHNN 3a/1a4, OLIEHUBATh JIOTMYECKYIO
MIPaBWIBHOCTb PACCYKICHUI;

- YMETb ONIEPUPOBATH MOHATHAMMU:
MHO>KECTBO, IOAMHOXECTBO, OTIEpaLlui
HaJ| MHOXXECTBAMH; YMEHUE
HCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyis

OIMCAaHUs PEATTbHBIX MPOIIECCOB U
SIBJICHUI IIPU PELLIEHUU 337a4, B TOM
qHcIe U3 JPYTruX yueOHbIX MPeMETOB;
YMETh OIEPUPOBATH MOHATUAMU: Tpad,
CBSI3HBII Tpad, nepeso,

LUK, Tpad Ha IUIOCKOCTH; YMEHHE
3aJaBaTh U ONUCHIBATh rPagbl




Pa3IMYHBIMU CIIOCOOAMU; HCTIONIB30BATh
rpadbl IpU PELICHNH 33/1a4;

- YMETh CBOOOTHO OTIEPUPOBATH
MOHATUSIMH: COYETaHHUE,

IEPECTAHOBKA, YACIIO COUETAHU,
YHCIIO MIEPECTAHOBOK; OMHOM

HeloToHa; yMeHue NpUMEHATh
KOMOWHATOPHBIC (DAKTHI U
paccyKIeHHs Ul peUIeHus 3a71ay;
-yYMETb ONEPHPOBATH TOHATHSIMH:
HaTypaJIbHOE YUCIIO, [IEJIOE YHCIIO,
OCTaTOK IO MOJTYJIIO, pallMOHAJIbHOE
YHCII0, UPPALMOHAIBHOE YHCIIO,
MHO€ECTBa HaTypaJIbHBIX, IEJbIX,
panoHaNbHBIX, ACHCTBUTEIHHBIX
YHCeNT;, YMEHUE HCIIOJIb30BaTh

NPU3HAKU AETUMOCTH, HAUMEHBIINH
o0ImuMit AenauTeNnb U HaMMeHbllee oolee
KpaTHoe, alroput™ EBkima mpu
pelIeHIH 33a1a4; 3HAKOMCTBO C
Pa3IMYHBIMU TO3UIIHOHHBIMH
CHCTEMaMM CUMCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH
MOHATUSIMU: CTENICHB C IIETTBIM
HoKa3areseM, KOpeHb HaTypaJbHOU
CTETIEHH, CTENEHb C pallMOHAIbHBIM
HoKa3areseM, CTENeHb ¢
JEHCTBUTENBHBIM (BEILIECTBEHHBIM )
roKaszaresem, Jorapudm 4rcia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO
quca;

- YMETh ONEPUPOBATH TOHATHIMHU:
TOX/IECTBO, TOXK/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMAa YPAaBHEHUN U
HEPaBEHCTB, PABHOCHILHOCTh YPaBHEHUH,
HEPaBEHCTB U CHCTEM, pallHOHAIIbHBIE,
HppalroHabHbIE, TOKa3aTeNIbHBIE,
CTETIeHHbIE, JJorapu(pMUUECKue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI; YMEHHUE pPelaTh
ypaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
MTOMOIIIBIO PA3JIMYHBIX IPUEMOB; PElIaTh
YPaBHEHHMSI, HEPAaBEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHATh YPaBHEHHUS,
HEpPaBEHCTBA, UX CUCTEMBI JJIsl PELICHUs
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAYKH U PeaIbHOM




JKUA3HU,

-yMeTb CBOOOIHO OTIEPHPOBATH
MOHATUSAMU: TPadUK QYHKIHH,
oOpaTtHast QyHKITUS, KOMITO3UIIHS
dbyHKIMA, THHEHHAS QYHKIUA,
KBaJpaTU4Hasi GyHKLHUs, CTEIICHHAS
(GYHKIHSA C IETIBIM ITOKa3aTeleM,
TPUTOHOMETpUYecKue QyHKIUH,
oOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIUH, TTOKa3aTeIbHAs U
norapudmuueckas QyHKIUH; YMECHHE
CTpOUTH TpaPuKH (PYHKIHIA, BBITOTHATH
npeoOpazoBanus rpadukoB PyHKINIH;
yYMEHHE UCIIOIb30BaTh rpauKy QyHKIUH
IUISL U3Y49EHUSI IPOIIECCOB U
3aBHCUMOCTEH MPH PEeIICHUH 33724 U3
JpyTUX y4eOHBIX MPEAMETOB U U3
peanbHOU )KU3HU; BEIpaXkaTh (OpMyJIaMH
3aBUCHMOCTH MEX]y BEITUUNHAMHU;
yMEHHE CBOOO/IHO OTIEpUPOBATh
HOHSATHSMH: YETHOCTh (DYHKIINH,
NEePUOTUIHOCTD (DYHKIINH,
OTPaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢byHKIMHK, HanboJIbIIee U HAUMEHbIlIee
3Ha4YeHUs QYHKIUU Ha TPOMEKYTKE;
yYMEHHUE TPOBOANTH UCCIIEIOBAHNE
byHKIUY;

YMEHHUE HCI0JIb30BaTh CBOMCTBA U
rpaduKku GYHKUUHN IS pelIeHUs
ypaBHEHHIA, HEPABEHCTB U 33124 C
napameTpamu; u300paxxkarb Ha
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA
peleHi ypaBHEHUH, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH
MOHATHUSIMU: TTOCIIEI0BATEIHLHOCTD,
apupMeTHUecKas porpeccus,
reoMeTpHYECKas IPOTPeccHs,
0ecKOHEYHO yObIBaroLIas
reoMeTpHUECKas IPOTPECCHsl; YMEHHE
3aJaBaTh MOCIEI0BATEIbHOCTH, B TOM
YHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETh ONEPUPOBATH MOHATUIMU:
HENPEPHIBHOCTh (PYHKLUH, ACUMIITOTHI
rpaduka GyHKUINH, IEpBast U BTOpast

10




MPOU3BOAHAS (PYHKIIUH,
TreOMEeTPHUECKUI U PU3NIeCKUi
CMBICTI ITPOU3BOTHOA,

nepBooOpazHasi, ornpeieIeHHbIN
UHTErpaJl; yMEHHE HAXOUTh

ACUMIITOTHI rpaduka PyHKIIUU; yMEHUE
BBIYHCIISITH TIPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUSI, YACTHOTO U

KOMITO3UINH (PYHKIIUN, HAXOIUTh
ypaBHEHHUE KacaTeIbHOH K rpaduky
byHKIMY;

YMEHHUE UCIOJIb30BaTh MPOU3BOAHYIO JIJIsi
uccrien0Banus QyHKIUM, Tt
HAXO0K/ICHUS HAWIYYILEro pelieH s B
NPUKJIAIHBIX, B TOM YHCJIE COLIMAILHO-
SKOHOMHUYECKHX U (PU3UYECKHUX 3a7a4ax,
JUTSL OTIPEJICIICHUS] CKOPOCTHU U
YCKOPEHUST; HAXOIUTh TIJIOMIAU U
00BeMBI (PUTYP C TIOMOIIBIO UHTErpaa;
MPUBOAUTH IIPUMEPHI MATEMATHICCKOTO
MOJICJIMPOBAHUS C TTIOMOIIIBIO

g hepeHIMATBHBIX YPaBHCHHUI,

- YMETh ONEPUPOBATH MOHATHIMHU:
KOMIUIEKCHOE YHCIIO, COTIPSIKEHHBIE
KOMIUJIEKCHBIE YUCIIa, MOJYJIb U apTYMEHT
KOMILIEKCHOTO Ynciia, GopMa 3anmucu
KOMIUIEKCHBIX YHCell (TeOMeTpruYecKas,
TPUTOHOMETPHUUECKas U alredpandeckas);
yMETh MMPOU3BOAUTH apu(hMeTHIeCKue
JEHCTBUS ¢ KOMITJICKCHBIMH YHCIIAMHU;
MIPUBOJIUTH TIPUMEPHI UCTIOTB30BAHUS
KOMILUIEKCHBIX YHUCEIT;

- yMETh CBOOOJTHO OTIEPUPOBATH
TOHSATUSAMH: CpeHee apuPMETHIECKOE,
MearaHa, HanOoJIbIlee U HanMEHBIIIEe
3HAUEHUSs, pa3Max, TUCIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE ISl ONTUCAHUS
YHCIIOBBIX JIaHHBIX; YMEHHE UCCIIEIOBATh
CTATUCTUYECKHE JaHHBIC, B TOM YHCIIE C
MPUMEHEHHEM TpaUIeCKUX METOJIOB U
ANEKTPOHHBIX CPEACTB; rpauuecKu
HCCIIeIOBaTh COBMECTHBIC HAOIIOICHUS C
TTOMOIIIIO JUATPAMM PACCEUBAHMS U
JIMHEWHOW perpeccuu;

- YMETh HaXOJIUTh BEPOSTHOCTU
COOBITHH C UCIIOJIb30BAHUEM
rpaguIeCcKuX METOJIOB; MPUMEHSThH IS
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penieHus 3a1a4 GopMyIIbl CIOKESHHS U
YMHOXEHUS BEPOSTHOCTEH, PopMyITy
MOJIHOM

BeposATHOCTH, (hopMyiy bepuymu,
KOMOWHATOPHBIC (DAKTHI U

(hopMyIIbI; OLIEHUBATH BEPOSTHOCTU
peaIbHBIX COOBITHI; yMEHUE
OTIepUPOBATH MOHATUAMU: CITydaiHas
BEJIMYMHA, PaCIIpEIe]ICHUE BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXKUAAHNUE, AUCTIEPCHUS U
CTaHJIApTHOE OTKJIOHEHHUE CITy4YaillHOMN
BEJIMYMHBI, QYHKLINU paclpeieeHus 1
IUIOTHOCTU PAaBHOMEPHOTO,
M0KAa3aTeIbHOI'0 U HOPMAJILHOTO
pacnpeeseHnil; yMeHHe UCII0JIb30BaTh
CBOMCTBA U3YUYEHHBIX paCHpeeICHUN 1Jis
peleHus 3a71a4; 3HAaKOMCTBO C
HOHSATHSMH: 3aKOH OOJIBIINX YUCET,
METO/Ibl BHIOOPOYHBIX HCCIIET0BAaHUT;
yMEHUE TPUBOAUTH TIPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIIUX YUCEIl B
MPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX;
- YMETh CBOOOJIHO ONIEPUPOBATH
MOHATUSMU: TOUKA, NIPsMas, INIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, JIyY, IIIOCKHI
yTOJI, ABYTPAHHBIN YTOJ, TPEXTPaHHBIH
yTOJI, IEPECEKAIOIINECS, TTapalIEIbHbIE U
CKpEIMBAIOIINECS IPSIMBIE,
NapajieIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEH, YTOJ MEXKIY
OPSIMBIMH, YTOJI MEKTY MPSMOM U
IUIOCKOCTBIO, YTOJI MEKIY IIIOCKOCTSIMU;
YMEHHE UCITI0JIb30BaTh MPH PEIICHUN
3a/1a4 U3yueHHbIe (PaKThl U TEOPEMBI
IJIAaHUMETPUH; YMEHHUE OLIEHUBATh
pa3mepbl 00BEKTOB B OKPYIKaIOIIEM
MHUpPE; YMEHUE ONEPUPOBATH MOHATUSIMHU:
MHOTOTPaHHUK, CEUeHUE MHOTOTPAHHHUKA,
MPaBUIILHBIN MHOTOTPAaHHUK, MPU3Ma,
nupamuia, Gurypa u HoBepXHOCTh
BpallleHus, IWIMHIP, KOHYC, 1ap, cdepa,
pa3BepTKa NOBEPXHOCTH, CEUEHHS KOHYCa
Y HWIMHJpPA, TapajuleIbHble OCH WU
OCHOBAaHUIO, CEUYEHHUE 111apa, MIIOCKOCTb,
Kacaromasicsi cepbl, HIINHIPA, KOHYCa;
YMEHHE CTPOUTH CEUECHUE
MHOTOTpaHHHKA, H300pakaTh
MHOTOTPaHHUKH, GUTYPBI U IOBEPXHOCTH
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BpalEHUs1, UX CEUEHUS, B TOM YHCIIE C
MOMOIIIBIO AIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOWCTBA
FeOMETPUUECKUX PUTYP, CAMOCTOSTEIILHO

(hopMynupoBaTh ONpeeIeHUs
n3y4aeMbIX (QUTYp, BBIIBUTATH
TUIIOTE3bI O CBOMCTBAX U MPHU3HAKaX

reoMeTpruecKux (huryp, 000CHOBBIBATH
WM OTIPOBEPraTh UX; YMEHHUE TPOBOJUTD
KJIaccu(pUKauo GUryp 1o pa3anuHbIM
IPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE
JIONOJIHUTENbHBIE TOCTPOCHMS;

- YMETb CBOOOTHO OIIEPUPOBATH
HOHATUAMM: IUIOIIAL GUTYpBI, 00beM
(burypsl, BeJIMYMHA yTIIa, PACCTOSHUE OT
TOYKH JI0 TFIOCKOCTH, PACCTOSTHHE MEXTY
IPSMBIMH, PACCTOSTHHE MEXTY
TUTOCKOCTSIMHU, ILIOMAAb chepsl,
IUIOILA/Ab TOBEPXHOCTU ITUPAMU/IBL,
IPU3MbI, KOHycCa, HWINHAPA, 00beM
Ky0a, IpsIMOYTOJIbHOT'O
napaieNenuea, TUpaMuIbl, TPU3MBI,
WIMH/Ipa, KOHYCa, [1apa; yMEHHE
HaXOJIUTh OTHOIIEHHE 00BEMOB
HOJOOHBIX (QUTYD;

- YMETb CBOOOTHO ONIEPUPOBATH
HOHATHAMMU: JIBHIKEHHE,
napansenbHbli IepeHOC, CHMMETPHS
Ha MJIOCKOCTHU U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue MOA00u,
0/100HbBIE PUTYPBI; YMEHUE
pacro3HaBaTh paBHbIE U MOJAOOHbIE
(Gurypsl, B TOM 4uClIe B IPUPOAE,
HCKYCCTBE, apXUTEKTYpE; YMEHUE
WCTIOJH30BATh TEOMETPHUYECKHE
OTHOIICHHMSI, HAXOIUTh
reOMEeTPUUECKUE BETUUNHBI (JITTMHA,
yTroJ1, MJIouIa b, 00beM) MU PEeLICHUN
3aa4 U3 APYrux yuyeOHBIX MPeIMETOB
U W3 peaJbHOM )KU3HU;

- YMETh CBOOOTHO OTIEPUPOBATH
MOHATUSMU: TIPSIMOYTOJIbHAS CUCTEMA
KOOP/IMHAT, BEKTOP, KOOPAMHATHI
TOYKHU, KOOPJMHATHI BEKTOpA, CyMMa
BEKTOPOB, IPOU3BEJICHNE BEKTOPA Ha
YHCII0, Pa3JI0kKEHHUE BEKTOPa 110
0a3ucy, CKaJIsIpHOE IPOU3BEICHUE,
BEKTOPHOE IIPOM3BE/ICHUE, YTOJI
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MEXy BEKTOpAMH; YMEHHUE
WCIIO0Ib30BATh BEKTOPHBIN U
KOOPJMHATHBIN METO JUIsl pelIeHUs
reoMeTPUUYECKUX 3a7a4 U 3a7a4
JIPYTUX YY4EOHBIX MIPEIMETOB;
ONEepUPOBATH MOHATUSMU: MATPHULIA
2x2 u 3x3, onpeaenurens

MaTpulhbl, FGOMeTpI/ILIeCKI/Iﬁ CMBICJI
OIPCACIIUTCIIA,

- YMETb MOJEIUPOBATh PEAJIbHBIE
CUTYallUU Ha SI3bIKE MaTEMaTUKH;
COCTaBJISITh BBIPAXKEHUSI, yPAaBHEHNU,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO
3a/1a4M, UCCIIEI0BATh IOCTPOEHHBIE
MOJIEJIM C UCIIOJIb30BaHUEM amIapaTa
anredpbl, UHTEPIPETUPOBATH
IIOJTyYEHHBIH Pe3yJIbTaT; CTPOUTD
MaTEMAaTHYECKUE MOJIENH C IOMOIIBIO
TFE€OMETPUUYECKUX IMOHATUHN U BEJINYUH,
pelaTh CBA3aHHBIE C HUMU IIPAKTUYECKHE
3a/1a4u; COCTAaBJIATh BEPOSITHOCTHYIO
MO/JIEb U UHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTaT; pelarh
IPUKJIAIHBIE 33Ja4H CPEICTBAMU
MaTE€MaTHYECKOr0 aHAJIN3a, B TOM YUCIIE
COLIMAJIBHO- DKOHOMHUYECKOTO U
(hU3UIECKOTO XapaKTepa;

- yYMEHHE BBIOMPATh TOIXOSAIINNA
METOJI AJIsl PelleHus 3a7jaun; NOHUMAaHNe
3HAYUMOCTH MaTEMaTHKHU B U3yUYEHUU
MIPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB
Y SIBJICHUI; yMEHHE PacliO3HaBaTh
IPOSIBJIEHUE 3aKOHOB MaTEMaTHKU B
HCKYCCTBE, yMEHHE NPUBOJAUTH TPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHI pOCCUICKON
U MUPOBOH

MaTeMaTHYeCKON HAyKH
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B o6nactu eHHOCTH HAyYHOTO
MO3HAHUSA:

c(hOpMHUPOBAHHOCTHMHPOBO33PE]
HUS,
COBPEMEHHOMY
pa3BUTHSI

00IIeCTBEHHOM

COOTBETCTBYIOILETO)
YPOBHIQ

HayKu uj
MPAKTHKH,
OCHOBaHHOTO

KyJIBTYD,
OCO3HAHHUK CBOCro MecCta BH

Ha JAHUAJIorg

CIOCOOCTBYIOILIETO)

MOJIUKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHUE
S3BIKOBOM W YUTATEJILCKOH
KYJIbTYpbI CpEACTBY
B3aHUMOJCUCTBUS MEXY,
JIFOABMU U TIO3HAHUS MUPA;

KakK

- OCO3HaHHE LEHHOCTH
HAay4YHOU JIESITETTbHOCTH
TOTOBHOCTb OCYILIECTBJIATH

IIPOCKTHYIO U

- YMeTh OIIePUPOBATH MOHATHSIMU]
panmoHanmbHas (QYHKIHS, TOKa3aTelbHas]
dbyHKIHS, CTETIeHHAs dbyHKIMS,
JorapupmMuIecKas ¢byHKIMs
TPUTOHOMETPHUCCKUE byHKIIUY,
oOpartHble (QYHKIMH, YMEHHE CTPOUTH
rpaduku H3YYEHHBIX GyHKIHH,

UCIIONB30BaTh TpapuKud MpU U3yYEHUU|
MpOLECCOB U 3aBUCHUMOCTEH,
pelieHnn 3ajad M3 JIPYyTuX y4eOHBIX]

npeaAMETOB U 3aaa4 U3 peaanoﬁ KHN3HU

py

BbIpaxarb  (GopMyllaMd  3aBUCUMOCTH]
MEX]ly BETMYHMHAMU;

- yMETh OIIepUpPOBATH MOHSTUSMU
TOKJECTBO, TOXKIECTBEHHOQ
npeobpazoBaHue, ypaBHEHHUE
HEPaBEHCTBO, CHCTEMa YypaBHEHUU U]

HEPaBEHCTB, PABHOCWIBHOCTb YPaBHEHUH,
HEPaBEHCTB U CHUCTEM, pPALMOHAJIBHBIE,
UpPpaLMOHAJIbHBIE,
CTEIICHHBIE,
J0rapu(pMUUECKUE, TPUTOHOMETPUYECKHE
YPaBHEHUs, HEPABEHCTBA

IIOKAa3aTCJIbHBIC,|
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HCCIIEIOBATENBCKYIO
JEeSTeNbHOCTh HMHIWBUIYaTbHO
U B TpyTmIie.
OBiagenue
y4eOHBIMU
JICUCTBUSAMMU:
B) paboTa ¢ nHpOpmManueii:
-BJIQJICTh HABBIKAMU TTOTYUYCHHS]
uHpopMalUd M3 HMCTOYHUKOB
pa3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISTH

YHUBCPCAJIIbHBIMU
IIO3HaBaTCIbHBIMUY

TOUCK, aHaJIN3,
CHUCTEMaTHU3AIHIO u
UHTEpIpeTanuo  HHQopMauHy
pa3IUYHBIX BUIOB U (QopM
MIpe/ICTaBIICHHUS;

- co3gaBaTh  TEKCTHl B

pa3IuYHbIX opMaTax ¢ yueTom
Ha3HA4YeHUS HWHPOpPMALUU |

LIEJIeBOM ayJIUTOPUH, BBIOUpAs]

ONTUMAJIBHYIO bopmy]
IIPEJCTABICHUS u
BU3YaJIN3alUy;

- OHOCHHBATb HOOCTOBCPHOCTDH,
JICTUTUMHOCTD HH(bOpMaHHH, €Q
COOTBCTCTBHUC IMpaBOBbBIM U
MOPAJIbHO-3TUYCCKUM HOPMaM;

- UCIOJI30BaTh CPEICTBA
MH(pOPMaIMOHHBIX u
KOMMYHHKAIIMOHHBIX

TEXHOJIOTUH B pelLIeHUH

KOTHUTUBHBIX,KOMMYHUKATHBH
bIXW OPTraHU3AlMOHHBIX 3a1a4 G

co0JIr0IcHEM TpeGoBaHUH
OpPTrOHOMMKH, TEXHUKUY]
0e30ITacHOCTH, TUTHUEHBI,

pecypcocOepekeHusl, TPaBOBBIX
U ITUYECKHX HOPM, HOPM
MH(pOPMAIIMOHHOM
0e30ITacHOCTH;

- BIIAJIETh
pacrmo3HaBaHHs U
nHpopmanuu,
“H(pOPMaITMOHHOMN
0e30macHOCTH

HaBbIKaMH
3alllUTh]

JIUNYHOCTHU

U CHUCTEMBI; YMETb pellaTb ypaBHEHUs

HEPABEHCTBA M CHUCTEMbI C TOMOIIBIO
Pa3IUYHBIX IPUEMOB; pEIIaTh YpaBHEHUS,
HEPAaBEHCTBA U CHCTEMBI C IapaMeTpOM;
IPUMEHSATh YpaBHEHUS, HEPABCHCTBA, HX|
CUCTEMBI JUIsSl PEIICHUS MaTeMaTHYeCKHX]
3aMa4 W 3a7ad U3 Pa3MYHbIX 00JacTei
HAYKH M PEaJIbHOM JKU3HH;

- yMeTh CBOOOJHO  OIEPUPOBATH
NOHATHSAMH: JBUXKCHHE, TapalieIbHbIN
MEePEHOC, CUMMETpPHSI Ha IUIOCKOCTH M B
MIPOCTPAHCTBE, MMOBOPOT, MPEOOPAZOBAHHE
nonobus, moao0HbIe GUTYPBI; YMETH
pacro3HaBaTh paBHbIE W IOJ00OHBIC
¢buryppl, B TOM UHClIEe B TPHUPOJE,
UCKYCCTBE,

ApPXUTEKTYpE; YMETH

HCIIOJBb30BATh TCOMETPHUICCKUC
OTHOIICHUS, HAXOIUTb TI'COMCTPHUYCCKHG
BCJIIMYHMHBI (I[J'II/IHa,

00beM) TpU pEHICHUH 3a7a4 U3 JIPYTUX

yroi, IUIOUIa/ib

y4eOHBIX TIPEIMETOB M U3 PEabHOM
KA3HU
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B oOactu JTyXOBHO-

HPaBCTBEHHOT'O BOCIIUTAHHUS:
c(hOpMUPOBAHHOCTH

HPaBCTBCHHOT'O CO3HaHU,
OTUYCCKOI'O ITIOBCACHMU A,

- CIIOCOOHOCTh  OLICHUBATH

CUTyalluIO 148 IMPUHHUMATH
OCO3HAaHHBIC peuicHus,
OPUEHTUPYSACh Ha MOPAIBHOA
HPaBCTBCHHEIC HOPMBI n
OEHHOCTH;,

- OCO3HAHHUC JIMYHOI'O BKJIaJa B
IIOCTPOCHUC YCTOﬁHHBOF (0
Oymy1ero;

- OTBCTCTBCHHOC
OTHOLICHUC K CBOUM

poautensM u (WIU) JPYTUM

qjicHaM  CEMbH,  CO3JaHUI0
CeMbH Ha OCHOBE OCO3HAHHOIO
MPUHATHUA LICHHOCTEN CEeMETHOM|
JKU3HH B COOTBETCTBHHM (
TpaauLUsAMU Hapo10B Poccuuy;

OsgaagcHue
PETYJISITUBHBIMU JEHCTBUSAMH:

a) CaMOOpranu3anus:

YHUBEPCAIbHBIMU

- CAMOCTOSATEIHHO
OCYIIECTBISTh
M03HABATENbHYIO
JeSTeILHOCTD, BBISIBIISITH
poOIIEeMBI, CTaBUTH u
(dhopMynupoBaTh COOCTBEHHBI|
3ajauy B 00Opa3oBaTENbHOM
NEeSTENIbHOCTH W KU3HEHHBIX
CUTYAITUSX;

- CaMOCTOSITEJIBHO COCTaBIIATH
IUTaH pemieHuss npoOJeMbl g
Y4E€TOM HMMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEU U
MIPEATIOYTEHNN;

OLICHKY

JaBaThb HOBBIM|

CUTYaIUsIM;
CIIOCOOCTBOBATh

(hOpMUPOBAHUIO U TIPOSIBIICHHIO)
IIUPOKON 3PYIUIIUN B Pa3HBIX
00JIacTSIX 3HAHWH, MOCTOSHHO
MOBBIIIATH CBO

00pa3oBaTeNbHBIHI o

KYJIbTYPHBIH YPOBEHB;

- yMeTb  ONEepUpOBaTh  MOHITHIMHU]
paloHabHbIE, UppaluoHaIbHBIC
MoKa3aTeibHbIE, CTETCHHBbIE,

norapu(MUUECKUe, TPUTOHOMETPHUYECKHG
ypaBHEHHS U HEPABEHCTBA, UX CHCTEMBI,

- yMETh  OIEPUPOBATH
MHOTOTPaHHHK, CEYCHHE MHOTOIPaHHUKA,)
KyoO,
nupamua,

IIOHATUAMU ]

napajuieJienune,
¢urypa
BpallleHus, IWINHIP, KOHYC, map, cdepa,
cedeHus (Urypbl BpallleHUs, IIOCKOCTD
Kacaromasicsi cepbl, HWIMHIPA, KOHYCa/)
IUIOIIA/b
IPHU3MBI,

IIpU3Ma,

n IMOBCPXHOCTH

MTOBEPXHOCTH
KOHyCa, LWIMHAPA, IJIONIA/Th
chepbl, 00beM Kyba, HPSIMOYTOJBHOTO

ImUupamMubl,

napajuleienuneaa, MUPaMUIbl, TPHU3MBI,
IWIMHIpPA, KOHyCa, IIapa; yMEHUY
n300paxarb MHOTOTPaHHUKHU uj

MOBEPXHOCTU BPAILICHUS, UX CEUCHHUS OT
pYKH, c MTOMOIUIBIO YepTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB]
yMETh  pAaclo3HaBaTb CUMMETPUIO B
MIPOCTPAHCTBE;  YMETh  PAclO3HaBATH
MPaBUIIbHBIE MHOTOTPAHHUKH;
- YMEThb

OINepUpOBaThH MOHSTUSIMH

NpsIMOYTOJIbHAsL ~ CUCTEMA  KOOPJMHAT)
KOOpAMHATBI TOYKH, BEKTOpP, KOOPJAUHATH]
BEKTOPA, CKAISIPHOE IPOU3BEIECHUE, YIOJ]
MEXIY BEKTOpPAMHM, CYMMa BEKTOpPOB,
IIPOU3BEJIECHUE  BEKTOpa  Ha
HaxOIUTb C  IIOMOIIBIO
(hopMyJ1 KOOPAMHATHI CEPEUHBI OTPE3Ka)

PaCCTOAHNUEC MEKAY ABYMSA TOYKAMH

YHUCIIO]
I/ISYLIGHHI)IX
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0) CaMOKOHTPOJIb:

HUCIIOJIB30BAaTh IMPUCMEI
pednexcun VIS OIICHKH
CHUTyallud, BBIOOpPa BEPHOT(
pelieHus;

- YMCTb OLCHUBATHL PHCKU U
CBOCBPCMCHHO IIPpUHHUMATH

PEIICHUA 110 UX CHUKCHHIO,
B) SMOIIMOHAJIHLHBIN HUHTCIIICKT,

MpeIoararmuit
c(hOpPMHUPOBAHHOCTH:
BHYTpPCHHEU MOTHBAI{UH,
BKJIFOYAIOIIEH CTPEeMIICHHE K

AOCTHIKCHUIO LECJIN U YCIICXY,
OIITUMM3M, HMHHUIIMATHBHOCTD,
YMCHUC IlGﬁCTBOBElTB, Hncxoas

H3 CBOMX BO3MOXKHOCTEI;

- SMITATHH, BKJTIOYAIOIICH]
CIIOCOOHOCTH IMOHUMATH
SMOLIMOHAILHOE COCTOSTHHE]
JIpYTUX, YYUTBIBATh €ro ImpH
OCYIIECTBICHUHI
KOMMYHHUKAIUHU, CTIOCOOHOCTH K
COUYYBCTBHIO U
COTIePESKUBAHHMIO;

- COIMAJIHBIX  HAaBBIKOB,
BKJIFOYAIOIIHX CITOCOOHOCTH
BBICTPAaWBaTh  OTHONIICHHS
JIPYTUMH JIOJbMU, 3a00THUTHCS)
MIPOSIBIIATH UHTEpec U
paspemiarb

KOH(JIMKTBI

OK 04 D¢ dexTuBHO
B3aHMOJCHCTBOBATh U
paboTaTh B KOJIIEKTHBE
1 KOMaH/e

FOTOBHOCTbH K CAMOPa3BUTHIO,
CaMOCTOATEIIBHOCTH U
CaMOOIIPEIEIEHNUIO;

-OBJIa/ICHHE HABBIKAMU Y4eOHO-
HCCIIeI0BAaTEIbCKOM,
MPOEKTHOMN U COIMAIbHON
JIEATEIIbHOCTH;
OBnageHueyHUBEPCATbHBIMUKO
MMYHUKATUBHBIMU
JNIEUCTBUSIMU:

0) COBMECTHasl IeITEIbHOCTb:
MMOHUMATBUHCIIONB30BATHIIPEUM|
YLIECTBA KOMaHIHOU U
WHIUBUAYaTbHON pabOTHI;

- yMEThb ONEepUpPOBaTh MOHATHIMH]
CllydaiiHBIN OMBIT U CiIydaiiHOe coObITHE,
BEPOSTHOCTH CIYYaifHOTO COOBITHS; YMETH
BBIUUCIIATH BEPOSITHOCTD g
WCTIOJIb30BaHNEM TPAPUUECKUX METOJIOB;
MPUMEHSATh  (OPMYINIBI  CIIOKEHHS U]
YMHOXKEHUS BEPOSITHOCTEI
KOMOMHATOpHbIE (aKThl U (HOpMYIIBl TpY|
pelIeHUH 3a/1a4; OIIEHUBATh BEPOSITHOCTH]
COOBITHUI;

PCATbHBIX 3HAaKOMCTBO CO

CJ'Iy‘-I&ﬁHBIMPI BEINYNHaAMU, YMCHUG

NIPUBOJUTH IIPUMEPBI MPOSIBICHUS 3aKOHY

OONBIIMX YHMCET B TPUPOAHBIX U
OOIIECTBCHHBIX SIBICHUSX;
yMETh CBOOOTHO OTICPUPOBATH

TIOHATUAMMU:. CTCIICHDb C ICJIbIM
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IIOKa3aTeiIieM, KOpPCHb
CTCIICHHU, CTCIICHD C

HaTypajIbHOHN

- IIPUHUAMAThH L€ COBMECTHOH
NEesATEIbHOCTH, OPraHU30BbIBATH
U KOOPIWHUPOBATH JCHCTBUS]
10 €€ TOCTHIKEHUIO: COCTABJIATH
IUIaH JEWCTBUM, pacCHpeaeiisiTH
poiu  C
Y4aCTHUKOB
pe3yIbTaThI
paboTHI;

- KOOPJAMHHUPOBATH U

YY4ETOM  MHEHHM
00cyxaaTh

COBMECTHOH

BBITIOJIHATE PabOTy B YCIIOBHSX

peanbHOro, BUPTYAIBHOIO W
KOMOMHHPOBAHHOT'O
B3aHMOJCHCTBUS;
- OCYUIECTBJISITh  [TO3UTUBHOY

CTPAaTCTUYCCKOC IIOBCACHUC B
Pa3JIMIHBIX
MPOABJIATH

CUTYyalUsX,
TBOPUECTBO U
BOOOpaXkeHue, OBITH
MHUIMATUBHBIM.
OBnaneHune yHUBEpPCaIbHBIMY]
PETYJISITUBHBIMU ACHCTBUAMU:
r) NpuHATHE ce0s U JApYyrux|
JIIoJeH:

- MPUHUMATh MOTHUBBI U
apryMeHThI IpYTUX JIOAEH pu
aHaJIN3€ pe3yJIbTaTOB
NeSITeNIbHOCTH;

- IIPU3HABaTh CBOE MIPaBoO U
IIpaBo JPYTHX JIIOJEH Ha
OIIIMOKH,

- pa3BUBaTh CIIOCOOHOCTH
MIOHUMAaTh MUP C MO3ULIUU
JPYroro 4ejoBeKa

palMoOHaTIbHBIM [OKA3aTeleM, CTENEHb ¢
JeHCTBUTEIEHBIM (BeIeCTBEHHBIM
mokaszatesieM, Jiorapudm ducia, CUHYC)
KOCHHYC ¥ TaHT€HC IPOHU3BOJIHHOIQ)
4HCla;

- yMETh  CBOOOJHO  OINEPHPOBATH
MOHATUSAMU: Tpauk QyHKUIUHU, oOpaTHas]
dbyHKIHS, KOMITO3HIIHS (hyHKIMH,
AUHeWHas ~ QYHKUMs,  KBaJpaTUYHAas]
GbyHKIus, creneHHas (QyHKLIUSA C LENbIM
HoKazareseM,
byHKIINH,

TPUTOHOMETPHUECKUE
nokasaTenbHas U JorapupmMuyeckasy
GyHKIMU; yMeTh  CTPOUTh  Tpaduky
(GyHKIMHA, BBIIOJIHATE MPeoOpa3oBaHUS
rpaduKkoB PyHKLINH;

- yMEThb

TPUTOHOMETPHUUECKUE
00paTHBIG

byHKIUY,

rpaduky
GyHKIMHA JUIST M3y4YeHHsT TPOIIECCOB U

UCIIOJIB30BaTh

3aBUCHUMOCTEHl TNpH pELIeHUH 3a]ad U3
JIpyTrux
pearbHOM KU3HU; BbIpaXaTb (opMyiaMy]
3aBUCUMOCTH MEKY BEITNYMHAMU;

- CBOOOJIHO  OMEpPHPOBATh MOHATHIMM]
YeTHOCTh  (DYHKIMM, TEpUOJUYHOCTH
(GyHKIMH, OTrpaHMYEHHOCTb  (YHKIIMH,
MOHOTOHHOCTb ~ (DYHKLIUH, 3KCTPEMYM
¢byHkuu, HauOosblliee M HaUMEHbIlEd

y4eOHBIX TNPEIMETOB U U3

3HaueHUs (QYHKIMM Ha TPOMEXYTKE]
yMETh IIPOBOJUTH MCCIIEIOBAHUE
GbyHKIUY;
- yMETh HCIIOJIb30BaTh CBOMCTBA 1|
rpaduku  GYyHKOUR N9 pelIeHHUs
YpaBHEHM, HEpaBEHCTB U 3agady d
napamMeTpamu; n300paXkaTh HA
KOOPJIMHATHONW IUIOCKOCTH MHOYECTBJ
peneHuil ypaBHEHUH,

HCPaBCHCTB U UX CUCTEM
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- IIEHHOCTHOE OTHOUIEHUE K
rOCYJapCTBEHHBIM  CHMBOJIAM,|
HUCTOPUYECKOMY M IIPUPOIHOMY]
HaCJIEIUIO, naMsATHUKaM,
TpaguuusM HapoaoB Poccuu
noctwkeHusm Poccnn B Hayke
HCKYCCTBE, cropre;
TEXHOJIOTHSIX U TPYJIE;

- uJeHas
yOeXAeHHOCTh, TOTOBHOCTb K
CIIY’KE€HUIO U 3alIUTe
OreuecTBa, OTBETCTBEHHOCTH 33
ero cyan0y;
OCBOCHHBICOOYIAFOIIIMMHCSIMEIK
MpeAMETHBIE
MOHATHSIMYHUBEPCAbHBICYYeOH]
bIeJE€HICTBUA
(perynaTuBHBIC,I03HABATEIHHBI
€, KOMMYHUKAaTUBHBIC);

- CIIOCOOHOCTH uX
WCIIOIb30BaHUS B
[MO3HABATEJIBLHON U COLIMATbHOM|
MIPaKTHUKE, TOTOBHOCTH K
CaMOCTOATEIILHOMY
MIJIAHUPOBAHUIO u
OCYILECTBIICHUIO y4eOHO
NEeSATEILHOCTH,  OpTraHHU3alluy|
y4eOHOr0 COTPYAHHYECTBA G
MeJarorn4ecKuMHu
paboOTHUKAMU U CBEpCTHUKAMHU,
K YYaCTHIO B TIOCTPOEHUHU|
VHIUBUyaTbHON
o0pa30BaTeNbHON TPAaeKTOPUH;
OBJIaJICHHE HABbIKAaMHU Y4eOHO-
HCCIIeI0BAaTEIbCKOM,
MPOEKTHOM W COLMAJIbHOM
NESATETbHOCTH
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[1K 1.2. PazpaGaTbIBaTh
pabouunii MPOCKT ACTalleH,
y3JI0B, CUCTEM
ABUAIIMOHHON TEXHUKU U
BBITTOJIHATH HEOOXOJMMBbIE
TUTIOBBIC PACUETHI B
COOTBETCTBHUH C
TpeOOBAHUSAMU STUHON
CHCTEMBI
KOHCTPYKTOPCKOI
TOKYMEHTAIUH.

-TOTOBHOCTBK TPYIy,
OCO3HAHHECIIEHHOCTH
MacTepcTBa, TPYI0JII00uE;

- TOTOBHOCTb
KaKTUBHOMACITCILHOCTH
TEXHOJIOTHYCSCKOMN 1
COIMAJIbHOW HAIPaBJIECHHOCTH,
CIIOCOOHOCTBUHUIIUUPOBATH, I
aHUPOBATHU

CaMOCTOSTEIILHO BBIIOJIHATh
TaKy1o JIeATeIIbHOCTb;

- HHTEPEC K pa3IMUHbIM chepam|

npodeccuoHanbHOMIeATENHHOC
TH

OsBnanenue
YHHUBEpPCaIbHBIMU
y9eOHBIMU
M03HABATEIbHBIMU
EUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE
JICUCTBUA:
CaMOCTOSITENILHOPOPMYIHUPO
BaThU
aKTyaJIu3UpOBATHIPOOIEMY,
paccMarpuBaTbee
BCECTOPOHHE;
YCTaHABIIMBAThCYIIECTBEHH
BINIPU3HAKWIIA
OCHOBaHUSUISICPABHEHUS, KT
accu(uKanuuu

0000IICHHS;
ONpeeNAThLETUAEATENBHOC
TH,3a/1aBaTh

rapameTpbl U KpUTEPUHU UX
JOCTHKEHHS;

- BBISIBJISITh 3aKOHOMEPHOCTH
Y TIPOTUBOPEYHS B
paccMaTpuBaeMbIX
SIBIICHUSAX;

- BHOCUTH KOPPEKTHBHI B
NeSTeTbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB

-BJIAJICTh METOAMHU
TOKa3aTeIbCTB,AITOPUTMAMHU PEIICHUS
3ajad;yMeHue popMynnpoBaTh
OIIpEIeIICHN S, aKCHOMBI U
TEOPEMBLIIPUMEHSITH HX,
[IPOBOIUTHI0KA3ATEIILHBIC PACCYKIICHHS B
X0/1e

pEIICHHS 3a/1a4;

- YMETh OIEPUPOBATH MOHATHIMMU:CTETICHD
qrcia, Jorapudmurcia; yMeHHe
BEITIOJTHSTH BRIYUCIICHUE

BHAYCHUH W TPeoOpa30BaHus BIPAKEHHIMA
COCTETICHSIMU U
imorapudmamu,mpeodpa3oBaHus IPOOHO-
PaIIMOHATLHBIX BRIPAKCHHUIA

- YMETh OIIEPUPOBATH

[OHATUSMU: PAallOHAIbHBIC, IPPALIMOHATIBH
bIC, ITOKA3aTeNIbHbIC,CTCIICHHBIC,
Iorapu(pMIUIECcKue, TPUTOHOMETPHUECKUE
YpaBHEHHsSI MHEPABEHCTBA, X CHCTEMBI;

- YMETh OIIEPUPOBATH

[OHATUSMU: PYHKIIUS,
HeTpepbIBHAsI(PYHKIUS, TPOU3BOIHAS,
[epBOOOpa3Hast,oNpe I ICHHBIHUHTETPAT,;
YMETh HaXOJIUTh
[TPOM3BOTHBIEITIEMEHTAPHBIX
(yHKINH,UCTIONB3YS CIPABOYHEIE
MaTepHaIbl;

LCJISAM, OCHUBATL PUCKU

B pesynbrare nzyuenus yuebHoro npeamera «MaTemaTuka» CTYJIEHT T0JKEH CPOPMUPOBATH

CJIeIYIOIINE PE3YIbTAThI
JInyHocTHELIE:

FpaofcdaHCKoe socnumanue.
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-c(hopMHUPOBAHHOCTH TPAXKAAHCKON MO3UIMHU OOYUAIOIIErocss KaK aKTUBHOI'O M OTBETCTBEHHOTO YJCHA
poccuiickoro o01iecTBa, MPeICTaBICHHNE O MAaTEMATUYECKUX OCHOBaX (DYHKIMOHUPOBAHMS Pa3IMYHBIX
CTPYKTYp, SBICHMI, MpPOIENyp TIpakJaHCKOro oOmiectBa (BBIOOPHI, OMNPOCHI W JpPYroe), yMeHHe
B3aUMO/ICIICTBOBATh C COLMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUM € UX (DYHKIHMS MU U HA3HAUCHHUEM.

Ilampuomuueckoe ocnumanue:
-c(hopMHUPOBAHHOCTh POCCUHCKON I'pakJaHCKON MIEHTHUYHOCTH, YBa)KEHUs K MPOLUIOMY M HACTOSIIEMY
POCCUICKOM MAaTE€MaTHKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHXKCHHUSAM DPOCCHUMCKUX MAaTEMaTUKOB H
POCCHMCKOM MaTeMaTH4eCKOM INIKOJIbI, MCIOJIBb30BaHUE J3THUX JOCTHXKEHMH B JApPYrMX HayKax,
TEXHOJIOTUSIX, Chepax IKOHOMUKH.

Lyxoeno-upascmeennoe sochumanue:
-OCO3HAHHUE JlyXOBHBIX LIEHHOCTEH POCCUICKOro Hapoja, c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUA,
TUYECKOIO IIOBEIEHHUSA, CBA3aHHO IO C IPAKTUUYECKUM IPUMEHEHHEM [JOCTHKEHUM HaykKu U
JeSITeIbHOCTBIO YUEHOT0, 0OCO3HAHME JINYHOT'O BKJIaJia B IOCTPOCHHUE YCTOMUUBOIO OyyIIEro.

Ocmemuueckoe ocnumanue.
-3CTETUYECKOE OTHOILIEHUE K MHUPY, BKIOYas 3CTETMKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peIleHUM, pacCy’kKIEHHUI, BOCOIPUMMYUBOCTh K MaTeMaTHYECKMM acleKTaM pPa3JIMYHbIX BUJOB
UCKYCCTBA.

Qusuueckoe ocnumanue, gopmuposanue Kyib Mypbl 300p06bs U  IMOYUOHATLHOZO
onazononyyus:
-c(opMHUPOBaHHOCTH YMEHHS NPHUMEHSATh MaTeMaTHYeCKWE 3HAHWSA B MHTEpPecax 3I0pOBOTO H
6e3omacHoro obpasza *H3HH, OTBETCTBEHHOE OTHOILICHHME K CBOEMY 3/0pOBBIO (310pOBOE IHUTAHMUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATHA M OTAbIXa, PEryispHas (U3N4ecKas aKTUBHOCTD), (U3NIECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIOPTUBHOO3JOPOBUTEIILHON AEATEIbHOCTBIO.

Tpyooesoe éocnumanue:
-TOTOBHOCTb K TPYHy, OCO3HAHHE ILIEHHOCTH TPYIOJIIOOMs, HHTEpeC K pa3IMyHbl M cdepam
npohecCuOHANBbHOM IeATEIIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUJIOKEHUSIMU, YMEHNE COBEpIIaTh
OCO3HaHHBII BBIOOp Oyaymield mnpodeccun M peaTu30BBIBATH COOCTBEHHBbIE >KU3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHHI0O U CaMOOOpa30BaHUIO Ha MPOTSKEHUU
BCEH KM3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHMIO B PEIICHUH IMPAKTMYECKHX 3a/ad MaTeMaTHYeCKOH
HaIpPaBJIE€HHOCTH.

OKonoeuueckoe ocnumanue:
-C()OPMUPOBAHHOCTh 3KOJIOTHYECKON KyJIbTYpbl, TMOHMMAaHUE BIMSHHUS COLUAIBHO-IKOHOMUYECKUX
IPOIIECCOB HAa COCTOSIHWE TPHUPOJHOW M COLMAIBHOW Cpefbl, OCO3HaHHWE TIJI00AJBHOTO XapakTepa
9KOJIOTMYECKUX MpoOsieM, OpUEHTAlMsI Ha IPUMEHEHHE MaTeMaTHUeCKUX 3HAaHUMN Ui pellleHus 3aJ1ad B
00J1acTH OKpy»Karo Iled cpeibl, MJIaHUPOBAHNE MOCTYNKOB U OLEHKH MX BO3MOXKHBIX MOCIEACTBUHN s
OKPYXaIOIIEeH Cpeabl.

Llennocmu nayunoeo no3Haunus:
-C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U
0O0I11eCTBEHHOH MPaKTUKH, TOHUMAaHUE MAaTEeMaTHUYECKOM HayKH Kak c(epbl 4eI0BEUYECKOi 1eATeIbHOCTH,
9TanoB €€ pa3BUTUS M 3HAYUMOCTU JJIsl Pa3BUTUS LMBWIM3ALMM, OBJAJCHUE SI3bIKOM MaTEeMaTHMKU U
MaTEMaTUYECKON KyJIbTYpOH KaK CPEICTBOM IO3HAHUS MHMPA, TOTOBHOCTh OCYIIECTBIATH IIPOEKTHYIO U
HCCJIEIOBATENBCKYIO JAESITeIbHOCTh HHIUBUIYAJIBHO U B TPYTIIE.

MeranpeameTHble:

OBnaneHne YHUBEPCAIbHBIMHU Y4eOHBIMH ITO3HABATEIbHBIMU JCHCTBHUSIMHU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

CaMOCTOSITENTLHO  (OPMYJIUPOBATh M aKTyallM3UpOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBCHHBIN MpPHU3HAK WM OCHOBAHWS MJIsi CPAaBHEHUS, KJIACCUDUKAIMUA H
00001IeHNS;

OTIPECIIATH NN AeSTeILHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEYUHS B PACCMATPUBAEMBIX SIBICHUSIX;
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BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3YyJHTATOB IEJISIM, OIICHUBATH
PUCKH TTOCIICACTBUH JIEATEILHOCTH;

pa3BHUBATh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM;

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

BIIQJICTh HAaBBIKAMH Y4eOHO-HCCIICIOBATEIBCKOM ¥ TIPOSKTHOW JIEATEIHHOCTH, HABBIKAMH
paspenieHus mpooiaem;

CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY TIOMCKY METOJOB DEHICHUS MPAKTUYSCKUX
3aj1a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB NTO3HAHUS;

OBJIQJICHUE BHJAMH JCSATCIBHOCTH 110 IIOJyYECHHIO HOBOTO 3HAHUS, €ro HHTEpIpETaluH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMUHBIX yYEOHBIX CHUTYallUsX, B TOM YHCIE TMPH CO3JaHUU
yUeOHBIX U COIIMATIBHBIX IPOCKTOB;

(dhopMUpOBaHHE HAYYHOT'O THIA MBIIUICHHS, BJIAaJICHUE HAYYHONH TEPMHHOJIOTHEH, KIFOYCBBIMU
HOHSATUSIMH U METOJ/IaMHU;

CTaBUTh © (OpPMYIHpPOBaTH COOCTBCHHBIE 3a7aud B 00Opa30BATENbHON NEATEIBHOCTH H
KMU3HCHHBIX CHTYAIIUsX;

BBISIBJISTH NIPUYUHHO-CIICJICTBCHHBIC CBS3M W aKTyalW3WPOBATh 3aJ]ady, BBIIBHTATh THUIIOTE3Y €€
pelleHHs, HaXOAWTh apPTyMEHTBI UIsS JIOKA3aTeJIbCTBA CBOMX YTBEPXKICHHMU, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

AHAJIM3UPOBATh IMOJyYCHHBIC B XOJ€ PCIICHHs 3aJa4d Pe3yJIbTaThl, KPUTHUYECKU OLICHUBATH WX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAIIUsIM, OLIECHHUBATh IPUOOPETEHHBIHN OIIBIT;

pa3pabarhiBaTh IUIAH PEIICHUS MPOOJIEMBI C yY4EeTOM aHallM3a HMMCIOIIUXCS MaTepUaIbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

OCYIIECTBIISITh IEJICHANIPABJIICHHBII TIOMCK TIEpEHOCAa CPEACTB M CIOCOOOB JCHCTBHS B
PO ECCUOHATILHYIO CPEY;

YMETh MIEPEHOCUTH 3HAHUS B TTO3HABATEIILHYIO U MPAKTHYECKYIO 00JIACTH )KU3HEACITCILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC IOIXOIbI ¥ PEIICHHUS;

CTaBUTH MPOOIEMBI U 3aa4UH, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmaruei:

BIIa/IETh HABBIKAMU TMOJTY4YeHHS WHGOPMAIMU W3 MUCTOYHHKOB PAa3HBIX TUIOB, CAMOCTOATEIHHO
OCYIIECCTBIISATh TOUCK, aHATU3, CHCTEMATH3aIMI0 ¥ WHTEPIPETAINIO WH(OOPMAIUK Pa3IUIHBIX BUIOB U
dbopM TpecTaBIeHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opMaTax ¢ Y4eTOM Ha3HaueHUs HHDOpMANWH W IEICBOU
ayJIMTOPUH, BRIOUpPAs ONTUMAIEHYIO (OPMY MPEACTABICHUS U BU3yallu3alliu;

OIICHUBATh JOCTOBEPHOCTh, JICTUTHMHOCTh WH(OPMAIMKM, €€ COOTBETCTBHUE TIPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

WCIIOJIb30BaTh CPEJICTBA WH(MOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHH B PEIICHHH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHH3aIllMOHHBIX 33Jad C COONIOJICHHEeM TpeOOoBaHUMU
SPrOHOMHUKH, TEXHUKH O€30ITaCHOCTH, THTHUEHBI, PECYpPCOCOEPEIKEHUS, MPABOBBIX W ITHUECKUX HOPM,
HOpPM UH(POPMAITMOHHOM 0€30MaCHOCTH;

BJIQJICTh HABBIKAMH paCIO3HABaHHUS W 3alIUThl WH(OpMANNU, WHHOPMAITMOHHON OE30IMacCHOCTH
JUYHOCTH.

OgaieHne YHUBEPCATBbHBIMU KOMMYHHUKATHUBHBIMU JICHCTBUSMU:

a) obmeHue:

OCYIIECTBIIATH KOMMYHHKAIIMH BO BCeX chepax KHU3HU;

pacmo3HaBaTh HeBepOalbHBIE CPEICTBA OOIICHUS, MOHUMATh 3HAYCHHE COLHMAJIBHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYaTh KOH(IHUKTHI,

BIIQ/IETh PA3IMYHBIMH CIIOCOOAMH OOIIEHUS U B3aUMO/ICHCTBUS;

apryMEHTHPOBAaHHO BECTH JUAJIOT, YMETh CMST4aTh KOH(PIUKTHBIC CUTYaIINH;

Pa3BEpPHYTO ¥ JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;

0) COBMECTHasl IeATEIbHOCTb:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHINBUAYaIbHON paOOTHI;
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BBIOMPAaTh TEMAaTHKy M METOAbl COBMECTHBIX JCHCTBUH € Yy4eTOM OOIIMX WHTEPECOB H
BO3MOXHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;

NPUHUMATDH LM COBMECTHOM NEATEIbHOCTH, OPraHW30BBIBATH U KOOPAWHUPOBATH JIEHCTBUA 110
ee JOCTH)KEHHIO: COCTaBJATh IUIaH JEHCTBUH, paclpelesiaTh pOJd € Y4eTOM MHEHHUH YYaCTHUKOB
00CyKJIaTh pe3yIbTaThl COBMECTHOU PabOThI;

OLIEHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXKJOr0 y4acTHMKAa KOMAHIbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBbIE€ IIPOEKTHI, OLIGHWBAaTh WJEH C IMO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKON 3HAUUMOCTH;

KOODJAMHUPOBAaTh U  BBINOJHATH pabOTy B  YCIOBUSAX pEaTbHOrO, BUPTYaTbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

OCYIIECTBIISATh TO3UTUBHOE CTPATETHYECKOE IOBEACHHWE B PA3NIMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OBnazieHne YHUBEPCAIBbHBIMU PETYIISITUBHBIMU JCHCTBUSMHU:

a) caMOOpraHu3aIus:

CaMOCTOSITENTFHO OCYIIECTBIIATH MTO3HABATEIBHYIO ACATEIbHOCTD, BBISABISTH POOIEMBI, CTABUTDH U
(dopMyIMpoBaTh COOCTBEHHBIE 331a4K B 00Pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYaLSIX;

CaMOCTOSITENTPHO COCTAaBJIATH IUIAH PpEIICHUS MPOOJIEMBI C YYE€TOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U ITPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIA;

JieNaTh OCO3HAHHBIN BHIOOD, ApTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (HOPMUPOBAHHIO W MPOSBICHUIO IIUPOKOW OJPYIUIMH B PAa3HBIX OO0JIACTSIX
3HaHU, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYpHBIN YPOBEHB;

0) CaMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LETISIM;

BJIaJIeTh HABBIKAMU IO3HABAaTENbHOW pe(IeKCHH Kak OCO3HAHUS COBEpIIAEMBIX NEHCTBUN U
MBICITUTEIBHBIX TPOIIECCOB, UX PE3YIHTaTOB U OCHOBAHUH;

UCIOJIb30BaTh MPUEMBI pe(IIEeKCHUH TS OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

B) SMOLIMOHAJIbHBIN UHTEIJIEKT, IPpeanoaraouil chpopMUPOBaHHOCTS!

CaMOCO3HaHUS, BKIIOYAIOIIETO CIOCOOHOCTh MIOHMMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE, BUICTh
HalpaBJIEHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B cebe;

CaMOPETYJIMPOBaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBE/IEHUE, CIIOCOOHOCTh aJJalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTB,
OBITh OTKPBITHIM HOBOMY;;

BHYTpPEHHEH MOTHBAIMM, BKIIOYAIOUIEH CTPEMJIEHUE K JOCTHKEHUIO eI U YCIeXy, ONTUMH3M,
WHHUIMATHBHOCTH, YMEHHUE JIEHCTBOBATh, UCXO/ISl M3 CBOUX BO3ZMOYKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTHX, YUYUTHIBATh
€T0 MPH OCYIIECTBICHUH KOMMYHHKAIINH, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEIKUBAHHIO;

COLIMAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C JAPYTHMMHU
JFOIbMH, 3a00THTHCS, IPOSIBIISITE MHTEPEC U pa3pemaTh KOH(IUKTEI,

T') IpuHATHE ce0s U IPYTUX JIIOJeH:

MPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JIIOJIeH PU aHaJIN3e pe3yJIbTaTOB JIEeATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO APYTUX JIOICH Ha OMINOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYTroro YeJIOBEKa.

IIpeameTHbIe:
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ITo yue6HOMY mpenmety "MaremaTtuka" (BKJIrodasi Kypcbl "Anredpa M HayalaMaTeMaTHYECKOTO
ananu3za", "['eomerpus”, "BepostHocTh u cratuctrka') (0a30BbId YPOBEHB)TPEOOBAHUS K MPEIMETHBIM
pe3yibTaTaM OCBOCHHUsSI 6a30BOT0 Kypca MaTeMaTHKH JIOJKHBI OTPaXkaTh:

1) BiageHwe MeToAaMH  JOKa3aTelbCTB, aJrOpUTMaMu  peIIeHHs  3a7ad;  yMEHHe
(GopMyIHpOBATHONIPEICICHUS, AKCHOMBI M TEOPEMbI, MPHUMEHSATh WX, MPOBOIUTH J[OKa3aTeIbHbBIC
paccyXJIeHHUs B X0OJI¢ pelIeHHs 3a/1a4;

2) yMeHHE ONepuUpoBaTh MOHATHSAMU: CTENEeHb 4YHCHA, JIOTapu(M YHuCcla; yMEHHE
BBIMOJHATHBBIUMCIICHUE ~ 3HAUY€HUH U MpeoOpa3oBaHMsl  BBIPAKEHMM  CO  CTENEHSIMU U
norapudmamu,ipeodpa3oBaHus JPOOHO-PALIMOHAIBHBIX BEIPAKEHUII;

3) yMEHHue OIIEPUPOBATH TOHSATHUSMH: panMoHaIbHbIE, HppalMOHAIILHBIC,
MOKa3aTelbHbIC,CTEIICHHbIE, JorapudMuueckue, TPUTOHOMETPUYECKUE YpPaBHEHUS U HEPAaBEHCTBA, HX
CHCTEMBI;

4) yMEHHE OTIepUPOBATh MOHSITUSIMHU: byHKIHS, HenpepbIBHAS byHKIHS,
IpOM3BOJIHAS, IEPBOOOpa3Hast,  ONpENCNICHHBIH  WHTErpaj; yMEHHE  HAaXOAWTb  IPOU3BOJHBIC
3JIEeMEHTAPHBIX (PYHKIIMIA,UCIIONB3YS CIIPABOYHBIC MATEPUAIIBI;

WCCIIEIOBAaTh B MPOCTEHINUX ciy4asx (PyHKIUM HAa MOHOTOHHOCTH,HAXOAWTh HAWOOJBIINE H
HAaUMEHbIINE 3HaueHus (yHKUUN; CTPOUTh TIpadUK MHOTOUICHOB CHCIIOJIB30BAHHMEM aImapara
MaTeMaTUYECKOIo aHalln3a;

MIPUMEHSITH IPOU3BOIHYIO MPU PELICHUH 33/1a4Ha JIBUKEHUE;

pemaTh MPaKTUKO-OPUEHTHPOBAaHHBIC 33/7a4M Ha HAuOOJbIIME W HAaWMEHbIINE 3HAYCHUS,Ha
HAXO0XJIeHUE MyTH, CKOPOCTU U yCKOPEHHUS;

5) yMeHue  OmepupoBaTh  MOHATHAMHU:  palHOHANbHAas  (QYHKOWSA,  MOKa3aTeJabHas
byHkus,crenennas QyHKIus, Jorapupmudeckas QyHKINsS, TPUTOHOMETPUYECKUE (PYHKIMH, 0OpaTHbIE
byHKINY,

YMEHHE  CTPOUTh TrpauKud  W3YYEHHbIX  (DYHKIMIA, HCIONB30BaTh  rpaduku  mpu
M3yYEHUHIIPOIIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33a]ad U3 APYTHX y4eOHBIX MPEIMETOB U 33134 W3
peanbHOU KU3HU;

BBIpaXaTh (OPMYIIAMHU 3aBUCIMOCTH MEX]Ty BETHUNHAMU;

6) yMeHUe pelaTh TeKCTOBbIE 337a4i Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOILIEHTHI, TOIU U YaCTH,HA
JBIDKEHUE, paboOTy, CTOMMOCTh TOBApOB W YCIYT, HAJIOTH, 33aJa4d U3 OOJACTH yNpaBJICHUS JTHUYHBIMUU
ceMelHbIMU (PUHAHCAMM);

COCTABIISITh BBIPAKEHWsSI, ypaBHEHMs, HEPABEHCTBA M WX CHUCTEMBI IIOYCJIOBHIO 3ajayH,
UCCIIEIOBaTh MOJyYEHHOE pEIlIeHNEe U OLIEHUBATh MIPABI0N0I00HOCTh PE3YJIbTATOB;

7) yMeHue oOmnepupoBaTh NOHATHUAMHU: CpefHee apudmeTrnyeckoe, MeanaHa, HauOoJblIee
WHAaUMEHbIIIee 3HAYCHUS, pa3Max, JUCTePCHsl, CTAHIaPTHOE OTKIOHEHHE YHCIOBOTO HAbopa;

YMEHHE W3BIEKaTh, WHTEPIPETUPOBATh HH(OpMAIMIO, TPEICTaBIEHHYI0O B Ta0iuiax, Ha
quarpammax,rpadukax, OTpaXKarolIyl0 CBOWCTBAa peallbHBIX MPOILIECCOB U SIBICHUH; MPEICTaBISTh
MH(GOPMAIIMIO CIIOMOIIBIO TAaOIUIl U JAUAarpaMM; MCCIEAO0BATh CTATUCTUYECKHE JTaHHbIEC, B TOM YHCIE C
IpUMEHEHUEMIpapUeCKUX METOAO0B U 3JIEKTPOHHBIX CPEJICTB;

8) ymeHue omepupoBaTh TOHATUSIMH: CIyYallHBIM ONBIT W  CIy4ailHOE COOBITHE,
BEPOSTHOCTHCIYHYaHHOTO COOBITHUS;

YMEHHE BBIYHCIISATH BEPOSATHOCTH C HCMOJIh30BaHNEM IPaUIeCKUX METOJIOB;

MPUMEHITh (OPMYIBI CIOXKEHHS M YMHOXKEHHUS BEpPOSTHOCTEH, KOMOWHATOpHBIE (aKTHl H
GopMysBl TIpUpEUNICHWH 3a7ad; OIEHUBATh BEPOATHOCTH pEANTBHBIX COOBITHI, 3HAKOMCTBO CO
CIIy4aiiHBPIMUBEIMUYMHAMU; YMEHHE MPHUBOJUTH MPHUMEPHI TPOSBICHHS 3aKOHA OONBIINX YHCET B
MIPUPOJTHBIX HOOMICCTBCHHBIX SBIICHUSX;

9) ymeHHe oOmepupoBaTh MOHATHSAMHU: TOYKa, TMpsMasi, IUIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIAYTOJI, CKPEIIMBAIONIMECS TPSMBIC, TMApAJUICTbHOCTh M TMEPIEHAUKYISIPHOCTh TMPSIMBIX M
IUIOCKOCTEH,yTOJI MEXIY MPSIMBIMH, YTOJl MEXKAY HPSAMOM M IUIOCKOCTBIO, YIOJ MEXIY IJIOCKOCTSMH,
paccTosiHiEe OTTOYKH JI0 IIIOCKOCTH, PACCTOSIHUE MEXKTY MPSIMBIMH, PACCTOSIHUE MEXTY MIIOCKOCTIMU;

YMEHHE HCIIOIh30BaTh MPHU PEIICHUH 33]1a4 H3yueHHbIC (DAKTHI U TEOPEMBI INITAHUMETPUH; YMCHHE
OLICHUBaThpa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;
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10) ymeHue omnepupoBaTh  NOHATUAMM: MHOTOIPDAHHUK, CEYEHHE  MHOIOrpaHHMKa,
KyO,apanenenunesi, npu3Ma, nupaMmuaa, Gpurypa U MoBepXHOCTb BpallleHHs, LWIMHIP, KOHYC, Liap,
chepa,ceuenns GUTypbl  BpalleHHs, IJIOCKOCTb, Kacalomascs cdepbl, NUIMHIPA, KOHYcCA,
IUIOINAABIIOBEPXHOCTH IHUPAMUbI, IPU3MbI, KOHycCa, IWIMHApa, IUIOmaab cdepbl, o0beM KyoOa,
IPSIMOYTOJIbHOTOIIapaJUIeIeIUIIE 1, TUPAMU/IbL, IPU3MBI, IMIIMHIPA, KOHYCA, 11apa;

yMeHHE H300paKaTbMHOTOTPAHHUKHA W IIOBEPXHOCTH BpALIEHUSA, UX CEYEHUS OT PYKH, C
IOMOUIbIO YEPTEKHBIXUHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB; YMEHHME PACIIO3HABATH CUMMETPHUIO B
IPOCTPAHCTBE;

YMEHHUE paclo3HaBaTh PaBUJIbHbIE MHOTOTPAaHHUKH;

11) ymeHue omepupoBaTh MOHATHAMU: JBIKCHHE B TPOCTPAHCTBE, IMONOOHBIE (UTYpPHI B
IPOCTPAHCTBE;

UCTIOJIb30BaTh OTHOLICHHE TUIOMIAJICH MTOBEPXHOCTEH U 00BEMOB MOIOOHBIX (DUTYP MIPH PEIICHUH
3ajay;

12) yMmeHHWE BBIYHCIATH TEOMETPUYECKHE BEIUYHMHBI (UIMHA, YTOJ, IUIOHIaAb, OOBEM,
IUIOINAABIIOBEPXHOCTH ), UCIIOJIB3Ys U3YUEHHBIE (POPMYJIIBI M METO/IbI;

13) ymeHue omnepupoBaTh MOHATHUSMHU: MPSAMOYIOjbHAasi CHUCTEMAa KOOpPAMHAT, KOOPAMHATHI
TOYKHU,BEKTOP, KOOPAMHATHI BEKTOPA, CKAJIPHOE IPOU3BEJCHHME, YIOJ MEXIY BEKTOpaMM, cyMma
BEKTOPOB, IIPOU3BE/IEHUE BEKTOPA Ha YUCIIO;

HaXOJUTh C MOMOILBIO U3YYEHHBIX (hOPMYJT KOOPAMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXTY
JIByMsI TOUKaMU;

14) ymeHue BbIOMpaTh MOJIXOASIIUM HM3Y4YEHHBIH METOJA I PELICHUs 3aJayM, paclo3HaBaTb
MaTreMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOLIECTBEHHBIX SBICHUSX, B
UCKYCCTBE;

YMEHHE IPUBOJUTH IIPUMEPBI MAaTEMATHYECKUX OTKPBITUM POCCUHMCKOM W MHPOBOH
MaTeMaTHYeCKOM HayKH.

I[lo yuebnomy mnpeamery "Maremaruka" (Bkitouas pasgensl  "Anrebpa M Havana
mareMaTHueckoroananusa”, "I'eomerpus", "BepostHocTh u cratucTuka") (yriayOJeHHBIH YPOBEHB)
TpeOOBaHUS KIIPEIMETHBIM pe3yJIbTaTaM OCBOEHUS YIIyOJIEHHOI0 Kypca MaTeMaTUKH JI0JKHBI BKIIOYATh
TpeOOBaHUSAK pe3ybTaTaM OCBOEHHs 0a30BOr0 Kypca U JONOJHUTEIbHO OTPaXKATh:

1) ymMmeHue omnepupoBaThb IOHATHSMHU: ONpPEIEIIEHHE, aKCHOMa, TEOopeMa, CIEeACTBHE,
CBOWCTBO,TPU3HAK, I0KA3aTeNbCTBO, PABHOCHIIbHBIE (DOPMYIIMPOBKU; YMEHHE (GOPMYIMPOBATH 0OpaTHOE
UIIPOTUBOINOJIOXKHOE  YTBEPXKACHHE, NPUBOAUTH MPUMEPbl U  KOHTPIPHUMEPHI, HCIOJIb30BATh
METOIMATEMAaTUYECKON HWHAYKIHMH; NPOBOJUTH JOKA3aTEJIbHBIE DPACCY)KIEHUS IpPU PEIICHUH 3a1ad,
OLICHUBATHJIOTUYECKYIO MPABUIBHOCTD PACCYKIECHUM;

2) yMeHHUe OnepupoBaTh MOHATUSMHI: MHOXKECTBO, IIOJAMHOKECTBO, ONEPAlUH HaJl MHOKECTBAMU;

YMEHHE UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar AJis ONMUCaHUs PeallbHBIX MPOLIECCOB
USIBJIIGHUH U IIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTHX YUEOHBIX PEIMETOB;

3) yMeHue onepupoBaTh NOHIATUIMHU: Ipad, CBA3HBIN Tpad, 1epeBo, HUKI, rpad Ha MIOCKOCTH;

yYMEHUE 3a/1aBaTh U ONMUCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMU;

MCIOJIb30BaTh Ipadbl MPU pelIeHNH3a/1ay;

4) ymeHue CBOOOJHO OINEPUPOBATH MOHATUSIMHU: COYETAaHUE, IEePEeCTaHOBKA, YHCIIO
COUYETaHU,YUCIIO0 IEPECTaHOBOK;

ounoM HproToHa;

yMEHHE MPUMEHATh KOMOUHATOPHBIE (PAKTHI M PACCY>KIACHUSISA PELICHHS 3a1a4;

5) yMeHHMe OINepupoBaTh MOHATHSAMU: HATypalbHOE YMCJIO, LEJI0€ YHUCIO, OCTaTOK IO
MOJIyJIIO,pAallUOHATIPHOE ~ YMCJO, HPPALMOHAIBHOE YHCIIO, MHOXXECTBAa HATypajbHBIX, LEJbIX,
palOHaIbHBIX,1EHCTBUTENBHBIX YHCET;

YMEHHE HCII0JIb30BAaTh MPHU3HAKU JAEIMMOCTH, HAUMEHBIIUN OOIMN JAeIuTeNbd HauMEeHbIlee
o01iee KpaTtHoe, anropuT™M EBKiIna py peneHnu 3ajad;

3HAaKOMCTBO C Pa3IMYHBIMUIIO3UIIIOHHBIMU CUCTEMAMU CUUCIICHUS;

6) yMeHHEe CBOOOJHO OINEPUPOBATH TMOHITHSIMH: CTENEHb C [EJIbIM IOKa3aTeleM,
KOPEHbHATypaJbHON  CTENEHH, CTENEeHb C  pAallMOHATIBHBIM  [IOKa3aTelleM,  CTEeNeHb  C
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JeCTBUTENbHBIM(BEILIECTBEHHBIM) TIOKa3aTeneM, JiorapudM 4YWClIa, CHUHYC, KOCHMHYC U TaHTEHC
IPOM3BOJILHOTIO YHCIIA;

7) yMeHHE ONepUpoBaTh TMOHATHSAMU: TOXIECTBO, TOXIECTBEHHOE mpeoOpa3oBaHue,
ypaBHEHHE,HEPABEHCTBO, CCTEMa YPABHEHUI U HEPABEHCTB, PABHOCUIIBHOCTh YPABHEHUI, HEPABEHCTB U
CHCTEM,palliOHANIbHBIE, uppanroHaibHbIE, 1oKa3aTesbHbIE, CTETICHHBIE,
J0rapu(pMHUECKUE, TPUTOHOMETPUUECKUE YPAaBHEHMsI, HEPABEHCTBA U CUCTEMBI;

YMEHHUE pelIaTh ypaBHEHHs, HEPABEHCTBA HCUCTEMBI C IMOMOIIBIO PA3IMYHBIX MPUEMOB; pelIaTh
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI CIIAPaMETPOM;

IIPUMEHATh YPaBHEHMsI, HEPAaBEHCTBA, MX CHCTEMbI JJIS PElIeHUs] MaTeMaTHUYeCKUX 3aJa4yM 3ajad
U3 PA3MUYHBIX 00JIaCTel HAYKU U pealbHON JKHU3HU;

8) yMeHume CBOOOJHO ONEPHPOBATH MOHATHAMHU: Tpadhuk QyHKIMH, oOpaTHas QGyHKIHS,
KOMITO3UIUS (YHKUWH, JUHeWHas (QyHKOMA, KBajpaTHuHas (QYHKIMSA, CTENeHHas (QYHKIUS C
LeJIBIMITOKAa3aTelleM, TPUTOHOMETPUUYECKHE GyHKLHN, oOpaTHbIe TPUTOHOMETPUUYECKHE
(byHKIMYU,TOKa3aTeNIbHAs U Jorapugmuyeckas pyHKIuM;

yMEHHE CTPOUTH Tpaduku GYHKIUHN, BBITOIHATHIIPEOOpa3oBaHus rpadukoB GpyHKINIA;

YMEHHE UCMONb30BaTh Tpapuku (GYHKOMHA Ui W3YYEeHUS TIPOIECCOB M 3aBHCHMOCTEH
NPUPELICHUH 3ajiay U3 IPYTUX Y4eOHBIX IPEIMETOB U U3 PeabHOM JKU3HHU;

BBIpaXaTh (OPMYITAMU3aBUCUMOCTH MEXTy BEJTMUNHAMH;

yMEHUE CBOOOJHO  ONEpUPOBaTb MOHATUSAMHM: YETHOCTb  (QYHKUMH, TEPUOAUYHOCTD
(GYHKINN,0TpaHUYEHHOCTh (YHKIIMM, MOHOTOHHOCTh (YHKIHH, SKCTpeMyM (yHKIMH, HanOoblIee
MHaMMeEHbIIee 3HaueHUs (PyHKIIMHU HA IPOMEXKYTKE;

YMEHHE TIPOBOJIUTH UCCIIEIOBaHUE (DYHKIIHH;

YMEHHUE HCIOJIb30BaTh CBOMCTBA M rpaduku (YHKUMH [UId PELICHUs YpaBHEHUI, HEpaBEHCTB
u3agady C T[apaMerpaMu; HW300pakaTh Ha KOOPAMHATHOM IUTOCKOCTH MHOXKECTBA  pEIICHUI
YPaBHEHMI,HEPAaBEHCTB U UX CHCTEM;

9) yMeHUe CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: MOCJIEI0BATEIHHOCT,
apu(pMeTHUECKasIpOrpeccusi, reoMeTpudeckas Mmporpeccus, 0eCKOHeUyHO yObIBaromias reoMeTpuyeckast
IpOTpeCCus;

yMEHUE 3a/1aBaTh M10CIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOLIbI0 PEKYPPEHTHBIX (POpMYJI;

10) ymeHue omepupoBaTh MOHATHSAMH: HENPEPHIBHOCTh (YHKIMHM, aCUMITOTHI Tpaduka
¢yHKUMU,IepBasi MU BTOpas NpPOM3BOJIHAs (YHKIHMM, TEOMETpUYECKMH U (U3MUYECKH CMBICI
IPOM3BOTHOM,TIEpBOOOpa3Has, ONPEACTICHHbIN HHTETPa,

YMEHHUE HaXOAUTh aCUMIITOTHI rpaduka GyHKINY;

YMEHUEBBIYUCIIATh TPOU3BOIAHBIE CYMMBI, TPOM3BEICHUS, YACTHOTO W KOMITO3UIMU (YHKIIHH,
HaXOJUThbypaBHEHUE KacaTeNbHOM K rpaduky QpyHKIUY;

YMEHHE WCIOJb30BaTh MPOU3BOAHYIO JUIS HCCIeNOBaHHMA (DYHKIUH, UISI HAXOXKICHUS
HaWIy4IIEropeuieHnus B MPUKIAJHBIX, B TOM YHCJIE COLUAIBbHO-YKOHOMUYECKUX U (PU3MUECKUX 3a7ayax,
JUTSIOTIPE/ICTICHUSI CKOPOCTH M YCKOPEHUS;

HaXOJUTh IJIOUIa U U 00BEMbI (PUTYp C TOMOILBIO HHTETPaa;

MPHUBOANTH TPUMEPHl MaTEMAaTHYECKOTO MOJICIMPOBAHUS C TMOMOIIBIO U (depeHITHATEHBIX
YPaBHEHU;

11) ymeHuwe omepupoBaTh MOHSATHSIMH: KOMIUIEKCHOE WYHCIIO, COMPSIKCHHBIE KOMIUIEKCHBIC
YUCIA,MOIYJb M  apryMEHT KOMIUIEKCHOrO 4yHcia, ¢opMmMa 3aluCH  KOMIUIEKCHBIX — YHCel
(reomeTpHuuecKas, TpUTOHOMETpHYECKas U anredpandeckas);

YMETb MPOU3BOIUTH apU(PMETHUECKUE EHCTBUS CKOMITJIEKCHBIMH YHCIIAMH;

MIPUBOIUTH TIPUMEPHI UCTIOIH30BaHUS KOMITJICKCHBIX YHCEIT;

12)  ymenue  CcBOOOJHO  ONEpPUPOBATh  MOHATUSAMH:  cpelHee  apU(PMETHYEcKoe,
MenraHa,Hauoobliee W HaWMEHBIIee 3HAYEHUS, pa3Max, JUCIEepPCHs, CTAaHIApPTHOE OTKIOHEHHWE IS
OTMCAHHUSTYUCIIOBBIX JJAHHBIX;

YMEHHE HCCIIE0BaTh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCIE C HNpPUMEHEHHEeMIpadu4ecKux
METO/IOB M 3JIEKTPOHHBIX CPEJICTB;

rpagM4ecKnd HCCIIEOBaTh COBMECTHBIE HAOIOJEHHS CIIOMOIIBIO AMAarpaMM pAacCeUBAHUA U
JIMHEHNHOM PEerpeccuy;
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13) ymMeHne HaX0JUTh BEPOSTHOCTH COOBITUI C HCIOIB30BAHNEM IpahUIeCKIX METO/IOB,;

IPUMEHATh Ui pelieHus 3aaad (OpMyJibl CIOKEHHMsS M YMHOXKEHHUS BEPOSTHOCTEH, (popmyiy
HOJTHOMBEPOSTHOCTH, hopMyity bepHyiim, koMOuHaTOpHBIE (PaKThl U POPMYIIBI;

OLIEHUBAaTh BEPOATHOCTHPEAIBHBIX COOBITMH; yMEHHE ONEepUpOBaTh IOHATUAMU: CllydyailHas
BEJIMYMHA, paCIpPEICIICHUEBEPOATHOCTEN, MAaTEMATUUYECKOE OKHUJAHUE, IUCIEPCUS M CTaHAapTHOE
OTKJIOHEHUE  CIIy4allHOWBENMYMHBI, (YHKIMM paclpefeieHus U IUIOTHOCTM  PaBHOMEPHOTO,
NI0Ka3aTeIbHOI0 U HOPMAIIbHOIOPACIIPEACIICHUI;

YMEHHE UCIOJb30BaTh CBOMCTBA U3YYEHHBIX PACHPEICIICHUN Ul PEIIEHUS 3a]a4;3HAaKOMCTBO C
HNOHATUSAMMU: 3aKOH OOJIBIIMX YUCEII, METO/Ibl BEBIOOPOUYHBIX UCCIIEAOBAHMIA;

YMEHUENPUBOIUTh TpPHUMEPHl MPOSBICHUS 3aKOHA OONBLIMX YHCE B MNPUPOAHBIX H
OOI1eCTBEHHBIX SBJICHUSX;

14) ymeHue cBOOOJHO ONEpPUPOBATH IMOHATHAMH: TOUKA, INpsAMasi, IJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyY, INIOCKUHI YTroJl, ABYTPAaHHBIN Yroj, TPEXTPAHHbBIN YroJl, IEPECEKAIOIINECS, TapauIeIbHbIC U
CKpEIMBAIOIINECS TMPSAMBIE, NapalIeIbHOCTh M NEPIEHIUKYJISPHOCTh MNPAMBIX M IIOCKOCTEH, Yroi
MEXy NPSMBIMH, YTOJI MEXAY IPAMOM U INIOCKOCTBIO, YTOJI MEXY IIOCKOCTAMH;

YMEHHE UCNOIb30BaTh IPU PEIICHUH 3a/1a4 U3y4YEHHbIE (PaKThl U TEOPEMBI IUIAHUMETPUN; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MHPE;

YMEHHE ONEpUpOBaTh IOHATHUSAMHU: MHOIOIPAHHUK, CEYEHHWE MHOTOTPaHHMKA, IPaBUIIbHBIN
MHOTI'OTpaHHMK, MpU3Ma, nUpamMuaa, Gurypa U MoBEpXHOCTh BpallleHUs, LWIMHJP, KOHYC, Lap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHMsS] KOHyCa M LWJIMHJpA, NapajulebHbIE OCH WM OCHOBAHHIO, CEYCHHE
11apa, II0CKOCTh, Kacarollascs cepsl, IINHAPa, KOHYCa;

YMEHHE CTPOUTH CEUEHNE MHOTOTPaHHUKA, N300paXaTb MHOTOTPAaHHUKH, (PUTYpBI U TIOBEPXHOCTH
BpalLlEHUs, UX CEYECHHUs, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEICTB;

yYMEHHE NIPUMEHSATH CBOMCTBA

reOMETPHUECKUX (UTYyp, CAMOCTOSTEIbHO (OPMYIMPOBATH OIpPEACIICHUs] HU3ydaeMbIX (uryp,
BBIIBUTaTh THIOTE3bl O CBOMCTBAX M MpPU3HAKaX TIEOMETpUUYECKUX (uryp, OOOCHOBBIBaTH WU
OIPOBEPraTh HUX;

yMEHHE MPOBOJUTH KIAacCUPUKALKIO (QUIYp 1O pa3IWyHBIM [PU3HAKAM, BBIIOJIHAThH
HE00XO0IMMbIE IOTIOTHUTENbHBIE TTOCTPOCHHUS;

15) ymeHue cBoOOIHO ONEpUPOBATh MOHATUAMU: TUIOIMIAAL GUTYPBI, 00bEM (PUTypBI, BETUYUHA

yria, pacCTOSHUE OT TOYKHM JI0 TUIOCKOCTH, PACCTOSTHUE MEKIY INPSMBIMH, PACCTOSTHUE MEKITY
IUIOCKOCTSIMU, TUIOLIA/lb Ccephl, TUIOMIAAb TOBEPXHOCTH MUPAMHU/IBI, IPU3MbI, KOHYCA, HJINHAPA, 00beM
Ky0a, MpsIMOYTOJILHOTO NapajieNenunea, MupaMuabl, IPU3MbI, HWIMHAPA, KOHYca, 11apa;

yMEHHE HaXOJIUTh OTHOILIEHHE 00BEMOB MOI00HBIX (UTYD;

16) ymeHue cBOOOIHO ONEPUPOBATH MOHATHAMU: JIBHKEHHUE, MAapaslIeIbHbIM TepeHOC, CUMMETPHS
Ha IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, Mpeo0pa3oBaHue 10A00Ms, T000HbIE QUTYPBI;

yYMEHHUE paclo3HaBaTh paBHbIE U MOA0OHBIE (UIYphl, B TOM 4YHCJIE€ B IMPHPOJE, HCKYCCTBE,
aApXUTEKTYPE;

YMEHHME HCIOJIb30BATh TI'€OMETPUUYECKUE OTHOIIECHHUS, HAXOAUTh T'€OMETPUUYECKHE BEIMUYUHBI
(MHA, yroJ, Mioumaab, o0beM) IPHU PELIeHUH 3a/ad U3 JPYruX Y4eOHBIX MPEIMETOB U U3 pealbHOMN
KU3HU;

17) ymeHue cBOOOIHO ONEpUPOBATH MOHATUSAMU: PSIMOYTOJIbHASL CUCTEMA KOOPJIMHAT, BEKTOP,

KOOpJAWHATBl TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEJIEHUE BEKTOpA Ha YHCIIO,
pa3ioKeHue BEKTopa Mo 0a3ucy, CKalsIpHOE IMPOU3BEJECHHME, BEKTOPHOE IPOM3BEACHUE, Yrojl MEXIy
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIA METON Ul PELICHUsS T€OMETPUYECKHUX
3a7a4 M 3a7a4d APYTrUx ydeOHBIX MpPeIMETOB; ONEepUpOBaTh MOHATHUSAMHU: MaTpuma 2 X 2 u 3 x 3,
OIPEAEIUTEND MaTPUILIbl, FEOMETPUYECKUI CMBICIT ONPEAEITUTEIS;

18) ymeHne MoienupoBaTh peajibHble CUTyallud Ha SI3bIKE MaT€MAaTHUKH; COCTABIISATH BhIPAXKEHMUS,
YpaBHEHHUs, HEPABEHCTBA U MX CHCTEMbI II0 YCIIOBHUIO 33Jaud, UCCIEN0BaTh IOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BaHUEM ammapaTa anreOpbl, HHTEPIPETUPOBATh M10JIyUYEHHBIN pe3yJIbTar;

CTPOUTh MAaTEMaTUYECKUE MOJENIN C IOMOIIbI0 I'€OMETPUUYECKUX IMOHATHUH M BEJIWYMH, pEIIaTh
CBS3aHHBIC C HUMHU IIPAKTUYECKHE 3aJa4d; COCTABIATH BEPOSATHOCTHYIO MOJEIb M MHTEPIPETUPOBATH
NIOJTyYEHHBIN PE3yJIbTaT;
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pelarh NpUKIaAHbIE 3a/ladl CPEICTBAMU MATEMaTUYECKOT0 aHaJIM3a, B TOM YHUCIIE COLUAIbHO-
SKOHOMMYECKOTO M (PU3UYECKOr0 XapaKTepa;

19) ymeHue BIOUPATh MOAXOISAIINI METO JIsl PEIICHUS 3a/1a4H,

MOHMMAaHUE 3HAYUMOCTH MATEMAaTHKU B M3YYEHHUU HPUPOJHBIX U OOIIECTBEHHBIX IMPOLIECCOB H
SIBJICHUI;

YMEHHE paclio3HaBaTh IMPOSIBICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, YMEHHUE IPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUI POCCUMCKON U MUPOBOM MaTeMaTU4ECKON HAYKH.

YueOubrii mpenmer «Matemarukay oOecnieunBaeT (OPMUPOBAHHME CICAYIOIIUX  OOIINUX
xomnereHMi @I'OC no cneuunansHocTy [Ipon3BoCcTBO U 00CTY)KUBAaHNE aBUALMOHHON TEXHUKU:

OK 01. Beibupats criocoObI pemieHus 3a1a4 NpoPecCHOHAIBHON NeATEIbHOCTH MPUMEHHUTEIIBHO K
pa3InYHBIM KOHTEKCTaM;
OK 04. 3¢ddexTrBHO B3aMMOIEHCTBOBATh U PabOTATh B KOJUIEKTUBE U KOMaH/IE;

[lpu  BemmOmHEHMM  paboueil  MPOrpamMMBIOONICOOPAa30BATENBHOIO  Y4eOHOro  MpeaMera
«Maremarnkay OCYIICCTBISICTCSl OLICHKA ayJAMTOPHON M BHEAYTUTOPHOM AEATEIBHOCTH OO0YYArOIIMXCS.
Pe3ynbTaThl TEKYIIEro KOHTPOJIS CKJIAIBIBAIOTCS U3 PE3YJIbTATOB:

- paboTHI OOYUAIOIIUXCS HA 3aHITUSAX, B T.4U. IPAKTUYCCKUX 3aHITUSIX

- BBIIIOJIHEHUS BHEAYAUTOPHOM CaMOCTOSTEILHON pabOThI;

- KOHTPOJIBHBIX padoT.

JInsg momydeHus JOMycKa K TPOMEXKYTOYHOM aTTecTalud 00s3aTeNIbHO BBINOJIHEHHE BCEX
KOHTPOJIbHBIX, TPAKTHYECKUX, W TIOJHOTO IMEepedHs BCeX (OPM BHEAYAUTOPHOH CaMOCTOSTEIbHON
paboTHI.

[MpomexxyTounasi arrectaisi B (opMme 3K3amMeHa NpEAINoJaracT BBINOJIHECHHE pPacdETHOrO
3aganus. [Ipu BRICTaBIEHUH OLIEHKH 33 DK3aMEH Pe3yJIbTaT TEKYIIEro KOHTPOJIS HE YUUTHIBACTCSI.
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2. CTPYKTYPA U COAEP KAHUE OBHIEOBPA30OBATEJIBHOI'O ITPEIMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro npeaMeTa ¥ BUAbI y4eOHOH padoThl

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHONM NPOrpaMMbl yueOHOH mNpeaMera 379
B T.4. B popMe NPaKTHYECKOH MOATOTOBKH
BT. U..
OCHOBHOE COJIep>KaHue 260
TEOpETUUECKOe 00yUueHue 230
IPAKTUYECKHUE 3aHSITUS 30
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJepPKAHNE (CONepPKaHUe 65
MPUKJIAJTHOT0 MOAYJIfA)
B 1.4
TeopeTuuecKoe o0ydeHue 0
MPaKTUYECKHUE 3aHATUSA 20
VHAMBUIYaJIbHBII MPOEKT (Ja/HeT) 45
46
CamocmosmenvHas paboma
4
Koncynomayuu
IIpome:xyTounas arrecTauus B popme IK3aMeHa 4
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2.2 Conep:kanme yueOHOro npeamera «MareMaTuKa

1.1 Pazputne nonsitus o ynciae. KommniekcHole yncia

Marematvka B Hay4yHOM KapTuHe Mupa. Ponbp maremarvku B pa3Butuu Poccum. llensie u
panuoHanbHble uncia. [leficTBuTenbHble yncia. Komvniekcuvie uucaa.

Ipakmuueckoe paboma Ne 1. /leticmeus HA0 KOMNAEKCHbIMU YUCTIAMU.

Tema 1.2 YpaBHenus nu HepaBeHcTBa. CHcTeMbl YPaBHEHMI U HEPABEHCTB

Jlunelinble ypaBHEHUSI M HEPABEHCTBA C OJHOM mepeMeHHOW. KBampaTHbie M OuKBaapaTHBIC
ypaBHeHus. Teopema Buera. Pemienue cucrem HEpaBeHCTB. PenieHue HEpaBEeHCTB BTOPOW CTEICHH.
PemeHne HepaBEeHCTB METOAOM HWHTEpPBAJOB. MeETOAbl pEIIEHUS CUCTEM YPaBHEHHU C JAByMS
nepemeHHbiMU. Meton Kpamepa. Pemenne cucreMm Tpex JIMHEHMHBIX YPaBHEHUMN C TPEMS NEPEMEHHBIMU
MeroaoM Kpamepa.

Ilpakmuueckoe 3anamue Ne2 «Pewenue ypasnenuii u HepaseHcme: peuienue 3a0a4 ¢
npogeccuonanbHol HanpagIeHHOCHbIOY

Tema 1.3 KopHu, creneHu u Jiorapugmsi

KopHu HarypanbHOW cTeneHM H3 yuciaa W uUX cBoWcrBa. CTeneHW ¢ paluuOHaIbHBIMU
noKa3aresiMi, MX cBolcTBa. CTeNeHH C JAEUCTBUTENbHBIMU IOKa3zareiasiMu. CBONCTBAa CTENEHH C
JIEHCTBUTEIIbHBIM MTOKA3aTEIIEM.

OcHoBHOE norapuMUUECKOe TOXIeCTBO. JlecATHUHbIE M HaTypaybHbIe Jorapudmsbl. [IpaBuia
neiictBuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO.

Ipakxmuueckasn paboma Ne3 «Pemienne nppaoHaIbHBIX YPaBHEHHIDY

Tema 1. 4 @yHKunu, UX CBOMCTBA U rpaQuKH

OOnacte ompeneneHUs W MHOXECTBO 3HAUEHWH; Tpapuk (yHKIHH, MOCTpOeHHE TpadukoB
byHKIMH, 3a7aHHBIX pa3nuyHbiMU criocoOamu. [IpeobpazoBanus rpadukos. IlapamiensHbiii nepeHoc,
CUMMETPUS OTHOCUTEIBHO OCEM KOOPAMHAT U CHMMETPHsI OTHOCUTENIBHO Hayaia KOOPAWHAT, CAMMETpUs
OTHOCHUTEIIBHO NPSIMOM Y = X, paCTSHKEHHE U CKATHE BIOJIb OCEH KOOPAMHAT.

MOHOTOHHOCTb, UYE€THOCTb, HEYETHOCTb, OTPAaHUYEHHOCTb, MNEPUOAUYHOCTb. [IpoMexyTku
BO3pacTaHusd M YyObIBaHUs, HauOoJblllee W HauUMEHblIee 3HaueHHs. [paduyeckas HHTEprpeTanus.
[Ipumepbl (yHKIMOHATBHBIX 3aBHCHUMOCTEHl B pealibHBIX Ipolieccax U SBICHUSAX. ApupMeTHYecKHe
onepauuu HaJ QyHKuusaMH. CrnoxHast QyHKIMs (komno3uius). [lonamue o Henpepbl@HOCMU (hYHKYUU.

Crenennas ¢Qynkuus, e€ rpaduk, coiictBa. [lokasarenbHas ¢QyHKIus, €€ rpapuk, CBOWCTBA.
[Toka3zarenbHas GyHKIMS B pealbHbIX IpOIeccax U sIBICHUSX.

Jlorapudmuueckas ¢pyHkuus, e€ rpadux, CBOWCTBA.

[Toka3zaTenbHble U JOrapuPpMHUUECKUE YPABHEHUS U HEpaseHCcmaa.

Ilpakmuueckas paboma Ned« Dynkyuu, ux ceovicmea u epaguxu»

Ipakmuyeckasn paboma Ne5 «IlokazamenvbHule u n102apugmuueckue ypasHeHus u HepaseHCcmea

Tema 1.5 OCHOBBI TPUTOHOMETPHH

Pagnannas Mepa yrina. BpamarensHoe nsukenue. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC YHCIa.
®opmynsl npuBeneHus. dopmyiel cnoxenus. Popmynsl yaoeHus @Dopmysibl MOJOBUHHOIO yIIA.
[IpeoOpa3oBanuss  NMPOCTEHIIMX  TPUTOHOMETPHUYECKUX  BhIpakeHMid. [IpeoOpa3zoBaHue  CyMMBbI
TPUTOHOMETPUUYECKUX (YHKUMN B HpPOU3BEJEHUE U Mpou3BeAeHHUs B cymmy. CBoiicTBa M rpaduku
CHHyCa, KOCHHYyCa, TaHTeHca M KoraHreHca. IIpeoOpasoBanusi rpaduka ¢ynkuuu. IIpocteifmue
TPUTOHOMETpPUUYECKHUE YypaBHEHUs. [Ipocmetiwiue mpucoHoMempuieckue HepageHcmed. ApPKCHHYC,
apKKOCUHYC, apkTaHreHc. OOpaTHble TPUTOHOMETpUYEeCKHe (QYHKIIMU U UX TPadUKH.

Ilpakmuueckas paboma Ne6 «I[Ipeobpazosarnie mpucoHOMempuuecKux 8bipadceHuil »

Ipakmuyeckasn paboma Ne7 « Pewenue mpueonomempuieckux ypagHeHul U HepaseHCcme

Paszpnen 2. Hauasia maTeMaTH4eCKOro aHaJIM3a

Tema 2.11Ipenen pyuknun. [ipon3Bognasi u ee NpUI0KEHUS

CHOCO6BI 3aaHusd U CBOMCTBA YHCIIOBBIX HOCHCHOB&TCHLHOCTeﬁ.
[Ipenen pynkmuu. CpolicTBa npeenoB. PackpeiTre HEONIPEAeIEHHOCTH
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[lonatne o MPOM3BOAHOM (QYHKUMH, €€ T'eOMETPHYECKUH U (U3UYECKUN CMBICI. YpaBHEHHE
KacaTenbHOM K rpaduky @yHkuuu. [Ipous3BogHble CymMMBI, DPa3HOCTH, IPOU3BENEHUS, YaCTHBIE.
[Ipou3BosHbIE OCHOBHBIX 3JIEeMEHTApHBIX (yHKIMI. [IpuMeHeHHe TPOM3BOIHONW K HCCIEAOBAHUIO
byHkuii 1 noctpoeHuto rpagukoB. [Ipon3BoaHas cl10xkHONU QyHKINU.

[Ipumeps! nCNOIB30BaHUS IPOU3BOJHON JJIl HAXOXKIEHUS HAMITYULIEero PEIICHUs B MPUKIAAHBIX
3agavax. Bropas mpousBoaHasi, ee reoMeTpuyecKkuil U ¢pusznyeckuil cmbici. HaxoxaeHue ckopoctu ass
npoiiecca, 3aJaHHOTO (OPMYIIOi U TpaduKOM.

Ilpakmuueckas paboma Ne 8§ «Beraucienue npeaena GyHKIAN»

Ipakmuueckas paboma Ne9 « Boiuucnenue npou3so0HOU CLONHCHOU QYHKYUUY

Ilpakmuueckoe 3anamue Ne 10 «lIpumenenue npousso0HoU 6 MexHUKe u IKOHOMUKE»

Tema 2.2 UHTerpaJ u ero npuMeHeHune

[TepBooOpasznas. Heompenenenuslii wuHTETpan U ero cBoiictBa. (OCHOBHBIE (POPMYIIBI
MHTErPUPOBAHUS.

WHTerpupoBaHnue METOOM O/ICTAHOBKHU.

OmnpenenenHblii nHTErpan u ero cpoiicrea. ®opmyna Heiorona-Jleitbnuna. MeToibl BEIYUCICHUS
onpezeneHHoro uHTerpaia. l[IpumMeHeHHe ONpeAeNeHHOro HWHTEerpana i HaxOXKICHHs IUIouaau
KpUBOJIMHEHHOM Tpaneuuu. [Ipumepsl mpruMeHeHns nHTerpaia B (U3NKe U TE€OMETPHH.

IIpakmuyeckasn paboma Nel 1 « BeraucieHne HeOnpeAeICHHBIX HHTETPAIOBY

Ilpakmuueckoe 3anamue Nel2 «Pewenue npogheccuoHanvbHbIX 3A0ay C NOMOWBIO  ONPEOECHHO20
unmeepala»

Pasznen 3.91ementbl koMOuHaTOpHUKH. OCHOBBI TEOPHH BEPOATHOCTH M MaTeMaTH4YeCKOMH
CTATHCTHKH

Tema 3.1. DsieMeHTbI KOMOMHATOPUKH

OcHOBHbIE MOHATUS KOMOMHATOPUKM. 3aJauyd Ha MOJCYET YHUCla Pa3MELICHHUH, NepecTaHOBOK,
couetanwii. Pemenme 3amau Ha mepebop BapuanToB. Popmyna OwnHoma Herorona. CgolicTBa
OMHOMMHANBHBIX K03 dunmenton. Tpeyronpuuk [ackans.

Ipakxmuueckas paboma Nel3«Pemenue 3a1a4 Ha pacueT BEIOOPOK»

Tema 3.2 DiieMeHTHI TeOpHH BEPOATHOCTEH N MATEMaTHYECKOM CTATHCTHKH

CoObITHE, BEpOSITHOCTh COOBITHS, CIIO)KEHHE U YMHOXXEHHEe BeposiTHocTed. Ilonarue o
HE3aBUCHUMOCTH COOBITHIA.

Pemenue npakTuyeckux 3aja4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METO/IOB.

Ilpakmuyeckoe s3ansamue Nel4 «Pewenue 3adau Ha evluucieHue 6eposMHOCMU COObIMUL C
npogeccuonanvbHol HanpPagIeHHOCMbIO»

Pa3pnen 4. I'eomeTpusn

Tema 4.1 KoopauHaTbl 4 BeKTOPBI B IPOCTPAHCTBE

[IpsimoyronbHas (JekapToBa) CUCTEMa KOOPAMHAT B MpocTpaHcTBe. DopMyiia pacCTOSHUS MEXITY
JIBYMsI TOUKaMU. Y pPaBHEHHUs NPSIMOM.

BexTopel. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. Ci10’k€HHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA
ymcio. Pa3nojkeHre BeKTOpa Mo HampaBiIeHUSM. YTOI MeXay JIByMs BekTopaMu. [Ipoekius BekTopa Ha
ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonb30BaHne KOOPAMHAT U BEKTOPOB IIPU PEIICHUU MAaTEeMAaTUYECKUX U MPUKIIAIHBIX 3ajau.

IIpakmuyeckoe 3amnamue Nel5 «llocmpoenue cymmvl U pasHOCMU BeKMOPOB. HAXOHCOEHUE
PpasHooelicmayoweti CUibl»

IIpakmuyeckasn paboma Nel6«JleficTBUs Ha/l BEKTOpaMH, 3aJJaHHBIMA CBOUMHU KOOPIMHATAMU »

Ipaxmuueckas paboma Nel7«Bpraricnenue cKajlsspHOTo MPOU3BEACHUS BEKTOPOB »

Ilpakmuyeckas paboma Ne 18 «CoctraBineHre ypaBHEHUN TPSAMBIX»

Tema 4.2CtepeomeTpus

B3aumHoe pacnonoeHue IByX NpsAMBIX B MpocTpaHCcTBe. [lapanienbHOCTh MPSMON U MIIOCKOCTH.
[TapannenbHOCTh IIOCKOCTEH. llepneHIUKYISIpHOCT, TPSAMOW U IUIOCKOCTH. llepneHaukynsp u
HAKJIOHHas. YTOJI MEXIy INpsAMONM M IUIOCKOCTBIO. JIByrpaHHBIM Yroil. YTos MEXKAy IIOCKOCTSIMHU.
[leprieHANKYISAPHOCTD IBYX IJIOCKOCTEM.

I'eomeTpuueckue mnpeoOpa3oBaHHsl MPOCTPAHCTBA: MApAJUICNbHBIA  MEPEHOC, CUMMETpPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.
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[MapannensHoe npoekTrpoBaHue. M300paxkeHNe MPOCTPAHCTBEHHBIX (UTyp.

Ilpakmuueckoe 3auamue Nel9«Pewenue 3a0au na ceomempuieckue npeoopazoeanusy

Ipakmuueckoe 3anamue Ne2() « Pewenue 3a0au no meopeme o mpex nepneHOUKYIsaApaxy

Tema 4.3 MHOrorpaHHMKH M KPYIJible TeJia

Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHororpaHsele yribl. Beimykible
MHororpanHuku. Teopema Disepa.

IIpusma. IIpsimMas u HaknoHHas npusma. [IpaBunbhas npusma. [lapannenenunen. KyoO.

[Mupamupa. IlpaBwibHas nupamuaa. YcedeHHas nupamunaa. Terpasap. Cummerpun B KyOe, B
napajuiesienunene, B npusme u nupamuje. Ceuenus Kyoa, Ipu3Mbl U TUPAMHU/IBI.

[IpencraBnenne o MpaBHJIBHBIX MHOTOTPAHHUKAX (TeTpadape, KyOe, OKTa’ape, AOACKadaApe H
HUKOCadIpe).

Hunuaap u koHyc. YceueHHbIN KoHyc. OCHOBaHUE, BEICOTa, OOKOBast MOBEPXHOCTH, 0Opasyromiasi,
pa3BepTKa. OceBble CEUeHUs U CeUeHUs, MapajlieIbHble OCHOBAHUIO.

lap u cepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.

O6beM u ero uzmepenue. Marerpanshas ¢popmyna oobema.

@opmynel 00beMa KyOa, MPsIMOYTOJIBHOTO NapajUleNienuIea, Mpu3Mbl, OuinHApa. DopmMyisl
o0bema nmupamMubl U KoHyca. @opMyIIbl IIIOMIAIN TOBEPXHOCTEH IUIMHAPa U KoHyca. DopMyIibl 00beMa
nrapa ¥ riomaan cheps.

[Tono6ue Ten. OTHOLIEHUS TUIONIA/IeH TOBEPXHOCTEH U 00EMOB MOJOOHBIX TEII.

Ilpakmuueckoe  3awamue  Ne2l  «llpusma: pewenue 3a0ay ¢  NpPopeccuoHarbHou
HAanpagienHoCmbIo»

Ilpakmuueckoe 3amsmue Ne22  «llupamuoa: pewenue 3a0au ¢ NpogeccuoHarbHou
HAanpagienHoCmbIo»

Ipaxmuueckoe 3anamue Ne23 «Lurundp u Kowyc: pewenue 3a0au ¢ NpPopeccuoHanbHou
HAanpagienHoOCmbIo»

Ipaxmuueckoe sanamue Ne24 «Ob0vembl MHO20CPAHHUKOS U Mel 8paujeHus6 peuieHue 3a0ay ¢
npogeccuonanvbHol HanpagIeHHOCHbIOY

Tema 4.4 DiiemeHThI Teopun rpados

I'pad, cszHbIif rpad. Crenens (BajleHTHOCTH) BepiinHbL. [1yTh B rpade. Llenu u muxisl. I'pador
Ha IUTOCKOCTH. J[epeBO CIIy4aliHOrO 3KCIEPUMEHTA.

Ipaxmuueckas paboma No25 « Pewenue 3a0ay ¢ nomowvio epagosy

TEMbI PE®EPATOB (AOKJIAJOB), HHIAUBUAYAJIBHBIX ITPOEKTOB IIO
JAUCHUIITIMHE «MATEMATHUKA»

l. ANTOpPUTMBI pEIIEHNs TPUTOHOMETPUUECKUX HEPABEHCTB.

2. Benuknue MmaTemMaTHKu IpEBHOCTH

3. Benukne MaTeMaTHKU U UX BEJIMKHE TEOPEMBIL.

4. Benukoe nckyccTBo 1 xun3Hb xeponamo Kapnano.

5. Bosnuknosenue norapudmos Jlorapupmsl BOKpyT Hac

6. ['eomeTpuyeckne MOJEIN B €CTECTBO3ZHAHUU.

7. I'eomerpusa EBknmnaa kak reppas Hay4Hasi CUCTEMA.

8. I'eomerpus JlobaueBckoro

9. I'eomeTprss MHOTOIpaHHUKOB

10.  I'paduku snemeHTapHbIX QYHKIUN B pUCYHKAX

11.  I'paduueckoe pelieHre ypaBHEHUN 1 HEPABEHCTB.

12.  JluodaHTOBBI ypaBHEHUS.

13. 3araJiku mupamMuabl

14.  3araznousble rpaQKy TPUTOHOMETPUUYECKUX (PYHKIIUH.

15.  3agaun TMHEWHOTO NPOrpaMMHUPOBAHUS

16. 3aauu Ha IPOU3BOAHYIO.

17.  3ameuarenbHble MAaTEMaTUUYECKHE KPUBBIE: PO3bI U CIIUPAIIH.
18. 3ameyvaTeNbHbIC HEPaBEHCTBA, NX 0OOCHOBAHUE U TPUMEHEHHE.
19.  3onotoe ceueHue

33



20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

W3mepenune BHICOTHI 3/1aHHsI HEOOBIYHBIM CIIOCOOOM
Konunyeckue ceueHus v UxX NpuMEHEHUE B TEXHUKE.

Jluct Mébuyca

MHoronukasi CHMMETpPHsI B OKpPY’KalollleM Hac MUPe
HenpepeiBHbIE 1p0o0H.

[TapkeTsl, MO3anka 1 MaTemMaTHYeCKuii Mup Mapuyca Duiepa
[Toctpoenue rpadukoB GyHKIHIA, COAEPKALIIX MOITYIb
[IpaBuiibHBIE U MONYIPABUILHBIE MHOTOTPAaHHUKH.
[IpuMeHeHue moka3aTeabHON U JJorapudMUIecko PyHKITUH B SKOHOMHUKE
[IpuMmeHeHne CI0XKHBIX MPOLIEHTOB B BKOHOMUYECKUX pacueTax
[Ipuponaa u UCTOPHS KOMIUIEKCHBIX YHCEI

[Tpou3BoaHas B 5KOHOMUKE ¥ OHOJIOTHH.

[Ipou3BoHas U ee MpaKTUUYECKOe IPUMEHEHHE.

CxeMbl NOBTOPHBIX UCTIbITaHUN bepHyu.

Teopust MHOXKECTB

@pakTansl: FEOMETPUS KPaCOThI

Yucra ®uboHAYUM U UX MPUITOKCHHS.

Hucno «e» 1 ero TaitHbl

Hucno 1IN

Onuric.
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2.3 TemaTuvecknii J1aH yueOHOro npeamera «MareMaTuka

35

HaumenoBanmue Copep:xanue yueGHOro MaTepuajia 1 GopMbl OPraHU3aLUHU e TeJIbHOCTH 00y4aloIMXCs O0bem B JIn4HOCTHBIE
pa3fesnoB U TeM yacax Pe3yJabTaThI U
o0mue
KOMIIeTeHLIMH
1 2 3 4
Pasznen 1.Anredpa
Copeprxanne yaeOHOTO MaTeprala
Tema 1.1
Pa3BuTHE NOHSTHS O 1. MaremMaTuka B HAay4yHOU KapTuHe mupa. Poins MmaTtemaTuku B pazsutun Poccuu. 14 OK 01, OK 04
yncie. KoMmmiekcHbie 2. [TonsiTue MuoxecTBa. Onepanuu Hag MHOXKecTBaMu. HatypanbHble,Lenble,
yHcaa pauroHaNIbHbIE M HPPALMOHAIBHBIE YHCIIA
3. Hemumocts. [Ipocteie u coctaBubie unciaa. HOJI . HOK.
4. JercTBUTENBHBIE UUCHIA
5. KoMmiekcHsle yncna
6. Pemenue 3amau
[IpakTrueckue 3aHATUSL 2 OK 01, OK 04
Ipakxmuueckoe 3ansamue Nol «/leticmeusi HA0 KOMNIEKCHbIMU YUCTAMUY
Tema 1.2 Conepxkanne yaeOHOTO MaTepuasa 20 OK 01, OK 04
YpaBHeHnus u 1. JIuHeliHble ypaBHEHUsI 1 HEPABEHCTBA C OAHOU MEPEMEHHOU
HepaBeHCTBA. 2. KBagpatsele ypaBHeHus. Teopema Buera. bukBagparHele ypaBHEHHUS
Cucrembl ypaBHeHHii 1 | 3. Pelienye cuctTeM HEpaBEHCTB.
HEPaBEHCTB. 4. Pemenne HepaBeHCTB BTOPOM CTETIEHU
5. PemieHne HEpaBEHCTB METOJIOM MHTEPBAJIOB
6. MeTobl pelIeHUs] CUCTEM JIMHEHHBIX YPaBHEHHH C IBYMSI IEPEMEHHBIMU
7. Pewenue cuctem metogom Kpamepa
8. PemieHne cuctem Tpex JIMHEHHBIX YPABHEHUH € TpeMs IEpeMEeHHbIMU MeTo1oM Kpamepa
9. Pemenwne 3amau
ITpogeccoHaIbHO OPUCHTHPOBAHHOE COJIeP/KAHUE 2
IIpakTrueckue 3aHATUS 2 OK 01, OK 04, IIK
Ilpakxmuueckoe 3ansmue Nel «Pewenue ypaenenuu u HepageHcme: peuieHue 1.2
3a0ay ¢ npogheccuonaIbHOU HaNPasIEeHHOCHbIO Y
Copepxanue yueOHOIro Marepuaa 14 OK 01, OK 04




Tema 1.3
Kopuu, crenenu u
Jorapu@msl

CreneHp vee CBOMCTBA.

Kopenb n-oii creneHu U ero cBONCTBa
WppanronansHble YpaBHEHUS

Jlorapudwm u ero cBoicTBa.

[IpeoOpa3zoBaHue JOrapuPMHUISCKUX BRIPAKCHHH
. Pewenue 3amau

A R Pl Pl Il

[IpakTrueckue 3aHATUSA 2 OK 01, OK 04, TIK
Ilpaxmuueckoe 3ansmue No3 « Pewienue uppayuoHanbHulX YPagHeHULL) 1.2

Tema 1.4. ConeprkaHne y9e0HOTO MaTepraia 26 OK 01, OK 04
OyHKIMH, NX CBOMCTBA U CniocoOsl 3aganust pyHkiuid. O0acTh onpenesieHust 1 MHOKECTBO 3HAYCHUH
rpaduku CaoiicTBa QyHKIHNH.

Crenennast pyHKIIUS

[IpeoOpa3zoBanus rpa@uKoB HYHKIIHH

[oka3zarenpHasi QyHKIMSI: €€ CBOMCTBA M rpa KK

ITokaszaTenbHbIE YPABHEHHUSI

Penienue mokasareNbHBIX YpaBHEHUH

[lokasarenpHbple HEpaBEHCTBA

9. Jlorapndmudeckass QyHKITHS: ee CBOMCTBA B Tpad KU

10. JlorapudmMudeckue ypaBHEHHUs

11. JlorapudmMudeckre HepaBeHCTBA

el Pt Dl Pl e Il e

IIpakTHueckne 3aHATUSL 4 OK 01, OK 04
Ipaxmuueckoe 3anamue Nod« Dyukyuu, ux ceoucmsea u epaguxuy
Ipaxmuueckoe 3anamue Ne5 «llokasamenvuvie u 102apugmuueckue ypasHenus u

Hepasencmeay

Conepxanue yueOHOro Marepuajia OK 01, OK 04
Pagnannoe usmepenue ayr U yriaoB. EquHuYHAS yMCI0Bast OKPYKHOCTb. 26
Tpuronomerpuueckue pyHKIuH. OCHOBHBIE TPHTOHOMETPHUECKUE TOKAECTBA.
CBoiicTBa TPUTOHOMETPUYECKUX (YHKIHUH.

DopMyJIbl IPUBENCHHUS

DopMYJIbl CIOKEHUSL.

Tpuronomerpuueckue GyHKIUH YABOSHHOIO U MOJOBUHHOT0apryMEHTa.
Oynkunu y=Sinx, y=Cosx, uX CBOHCTBa U rpaduKu.

DyHKIMH y=IgX, y=clgX, UX CBOHCTBA U rpauKu

OOpatHble TPUrOHOMETPUYECKHE QYHKITHH.

0. Pemenre npocredinx TPUrOHOMETPUYECKHUX YPABHEHUI.

Tema 1.5
OcHOBBI
TPUTOHOMETPUH

e Nl bl PN Rl Pl Pl I o
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11.

TpuroHoMeTprUecKie HEpaBEeHCTBA

[IpakTHueckre 3aHATUSL 4 OK 01, OK 04
Ilpakmuueckoe  3anamue Ne6  «llpeobpazosanue  mpuconomempuyecKux
BbIPANCEHULL »
Ipaxmuueckoe 3anamue Ne7 «Peuienue mpuecoHomMempuiecKux ypasHenuii u
HepaseHcme)
Pa3nes 2.Hayajga MaTeMaTHY€CKOI0 aHAJIM3A
Tema 2.1 Copepxanne yaeOHOTO MaTepuala 40 OK 01, OK 04
Ipenea pynxkouu. 1. CrocoObl 3aaHus U CBOMCTBA YHCIOBBIX ToceaoBarensHoCcTei. [Ipenen
IIpousBoanas u ee M0CJIeJOBATEILHOCTH.
NPUJIOKEHUS 2. [penen ¢yukuu. CoiicTBa nmpeaenoB. PackpeiTHe HEONPEAETCHHOCTH
3. Brruncnenne npenena hyHKIHIA
4. [Ipupamenne apryMmeHTa 1 mpupamenne GyHknun. HempepbIBHOCTh GYHKITHH
5. [IpomsBoanas. Ee dmsudeckuit cmuici. [IpaBuna guddhepeHInpoBaHus
6. [IpounsBojHast cTeneHu U KOpHs
7. Brluucnenue Npou3BOAHBIX CTEIEHU U KOPHS
8. [Tpon3BoaHAs] TPUTOHOMETPHUIECKIX,TOKA3aTeIbHON U Torapu(MHUIeCKON (yHKITHHA
9. [Ipon3BogHast CIOKHON (DYHKIHH
10. I'eomeTpuyeckuid CMbICT MPOU3BOTHON. Y paBHEHHE KacaTenbHol K rpaduky QpyHKImM
11. Bospacranue u yosiBanue dhynkuuid. MccnenoBanne QyHKIMH Ha SKCTPEMYM
12. Bropas npousBoHas QyHKIMHK 1 ee PU3HIECKUN CMBICT
13. Brimykiiocts, Touka neperunda rpaduka GyHKINH.
14. Haunbonpiiee 1 HanMeHplllee 3HaYeHNE QYHKIUN
15. HccnenoBanne QyHKIMIA U MOCTPOSHHUE MX rPaduKOB
16. HccnemnoBanne QyHKIMIA U MOCTPOSHHUE MX rPadUKOB
[IpakTUyeckue 3aHsTHS: 6 OK 01, OK 04, TIK
IIpakmuuyeckoe 3anamue Ne 8 « Boiuucnenue npedena ¢hynxyuiiy 1.2
Ilpakmuueckoe 3auamue Ne9 « Boiuucnenue npou3so0HOU CILOHCHOU DYHKYUUY
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAECPKAHUE 2
[IpakTryeckue 3aHATHS: 2
Ipaxmuuecrxoe 3auamue Ne 10 «llpumenenue npouzeooHol 6 mexHuxKe u
9KOHOMUKE)
KoHTtpoabHbIepaOoThI 2
Tema 2.2 Conepxanne yueOHOTO MaTepuala 24 OK 01, OK 04

HMHuTterpan u ero

1.

ITepBooOpasnas. HeonpeneneHHpI HHTETPaI B €0 CBOHCTBA
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npuMeHeHue 2. OcHoBHBIC (POPMYITBI HHTETPHPOBAHUSL.
3. WHTerpupoBaHie METOJIOM MOICTAHOBKHU
4. OmnpenenenHblil muHTErpai u ero cBorictBa. ®opmyna Hetotona-Jleiibauma
5. Briunciienue onpeieIeHHOr0 HHTErpaa
6. Brluucnenue onpeneeHHOro HHTErpala METoI0M HOACTaHOBKU
7. Brluncnenne momany miockux GUryp ¢ HoOMOIIbI0 ONpeAeTIeHHOr0 HHTerpasa
8. Pemenue 3agau
9. Pemenne npukIaaHbIX 3a/1a4 ¢ TOMOILBIO ONPEAEICHHOI0 HHTErpajia
10. Pemenue 3agau
IIpakTryeckue 3aHATH: 4 OK 01, OK 04, ITIK
Ipaxmuueckoe 3anamue Nell « Bviuucienue HeonpeoeneHHblX UHmMe2paiosy 1.2
IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPIKAHUE 2
[TpakTHYECKHE 3aHATHSL: 2
Ilpakmuueckoe 3amsmue Nel2 «Pewenue npogheccuoHanbHbix 3a0ay ¢ NOMOWbLIO
onpeoeneHHo20 UHMe2panay
Pa3nen 3. dnemeHThl KOMOMHATOPUKU. OCHOBBI TEOPHH BEPOSITHOCTH U MATEMATHYeCKOI
CTATHCTHKHU
Tema 3.1 DiieMeHTHI CopneprkaHne y9eOHOTO MaTepraia 6 OK 01, OK 04
KOMOMHATOPUKH 1. OCHOBHBIC MTOHATHS U TIPaBUIa KOMOMHATOPUKH. BEIOOPKH C IOBTOPEHUSIMU 1 0€3
ITOBTOPEHHUN
2. bunom Herotona. CBoiicTBa OMHOMHAIBHBIX KO3 HINEHTOB
IIpakTHueckne 3aHATUSL 2 OK 01, OK 04
Ilpakmuuecxoe 3auamue Nel3 « Pewenue 3a0au na pacuem 8b160pOK»
Tema 3.2 Conepxkanue yu4eOHOro MaTepuaa 10 OK 01, OK 04
DJIeMeHTBI TEOPHH 1. Cayuaiinsie coObiTus. [lonHas rpynna coOsituii .Onepanuy Hax CrydaiHBIMU
BepPOSITHOCTEH U coObITHsiMu. Kitacciueckoe onpeziesiecHne BEpOSITHOCTH COOBITHSL.
MaTeMaTHYeCKOi 2. TeopeMsl CIIOKEHUS U YMHOKEHUS BEPOSATHOCTEN. BEpPOATHOCTH COBMECTUMBIX U
CTATUCTUKH HECOBMECTUMBIXCOOBITHH.
3. ®opmyna bepryu
4. OCHOBHBIE MTOHATHUS MATEMATHYECKON CTATHCTUKU
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE 2
IIpakTuueckue 3aHsATUA 2 OK 01, OK 04

Ilpakmuueckoe 3auamue Nel4 «Pewenue 3a0a4 Ha 8blyucieHue 86epOSMHOCIU COObIMULL
¢ npogheccuoranbHol HANPAasIEeHHOCHbIO»
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Pasznend. I'eomeTpus

Tema 4.1 Conepxanne y4eOHOrO MaTepuaa 20 OK 01, OK 04
BekTopsl Ha 1. Bexkropsl. OcHoBHBIE OHsTHSI. [{eHCTBUS HaJl BEKTOPAMH.
IJIOCKOCTH U B 2. KoopauHatel BEKTOPOB Ha INIOCKOCTH U B IPOCTPAHCTBE
NpoCcTpaHCTBE. 3. Paccrosinue Mexay Toukamu. [[nuHa oTpeska
4. CkaJsipHOE IPOU3BEICHUE BEKTOPOB.
5. JeneHne oTpe3ka B JaHHOM OTHOUIEHUU
6. YpaBHeHHUE NMPSMON Ha IIIOCKOCTH
[IpakTrueckre 3aHATUSL 6 OK 01, OK 04
Ilpakmuueckoe sanamue Nelb6«/leticmeusi Had 8ekmopamu, 3a0AHHbIMU CEOUMU
KOOpOUHAmMamuy
Ilpakmuueckoe  sanamue  Nel7«Bvluucienue  CKaiapHo20  NpousBeoeHus
6E€KMOpo8»
lIpakmuueckoe zanamue Ne 18 « Cocmagnenue ypasHenuu npsmoixy
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJePKAHUE 2
[IpakTHueckue 3aHATUSL 2
Ipakxmuueckoe 3aunamue Nel5 «llocmpoenue cymmvl u pasHocmu 6eKMoOpos:
Haxooicoenue pasHooeucmsyrouell Cuibl»
Tema 4.2 Conepxanue ydeOHOTO MaTepuaa 22 OK 01, OK 04
Crepeomerpust 1. AKCHOMBI CTEpPEOMETPHH
2. B3anmMHoe pacnionokeHne AByX NpsSMBIX B IPOCTpaHCTBE. B3aumHoe pacionoxeHnue
pSMOM M IJIOCKOCTH.
3. ITpu3sHak napasieabHOCTH MPSAMOM U MJIOCKOCTU. B3anMHOE pacnonokeHue AByX
IIJIOCKOCTEH.
4. [Tpu3Hak napaJuIeIbHOCTHU IBYX IIOCKOCTEH. TeopeMbl 0 mapajiiebHbIX INIOCKOCTSIX.
S. I'eomerpuyeckne npeobpa3zoBaHus IPOCTPAHCTBA: MAPAIUIEIBHBINA IEPEHOC, CHMMETPHS
OTHOCHUTEJIBFHO TNIOCKOCTH
6. [MapannensHOE MPOSKTUPOBAHHUE U ero cBOWCTBA. M300paxkeHue GUryp B cTepeoMeTpuu
7. [epnieHIUKYASAPHOCTE NPSMO U MIOCKOCTH. CBSI3b MEXKy NapaJlIeIbHOCTBIO U
NEePIEHIUKYISIPHOCTBIO MPSIMBIX M INIOCKOCTEH
8. [Tepnenaukyssip 1 HakJIOHHAsL. Teopema 0 Tpex NEPIEHAUKYISIPAX. YTOI MEKIY NPAMOI
Y IJIOCKOCTHIO. JIByTpaHHbBIN yroJi
9. [Toropenue Temsl (1 4.)
[IpakTideckue 3aHATUSL 4 OK 01, OK 04

Ilpakmuueckoe  3anamue  Nel9«Pewenue 3a0au  na  2eomempuuiecKue

39




npeoopazosanusy
Ilpakmuyeckoe 3anamue No20 «Pewenue 3adau no meopeme o0 mpex
NepneHOUKYIAPaAxy

KontponpHas pabora 1
Tema 4.3 Copep:kanne yaeOHOTO MaTeprala 52 OK 01, OK 04
MHoOrorpaHHUKH U 1. [ToHsATHE O TEOMETPUIECKOM TEJIC M €r0 MOBepXHOCTH. TeopeMadiiepa.
KpyrJble Teja 2. ITpusma.

3. [Mapamnenenunesn. Ky6. CummerpunBkyOe, mapajiesienuneae, npu3Me.

4. [Ino1maapnoaTHOHMO0KOBOMITOBEPXHOCTHIIPU3MBL. .

5. Ceuennsiky0a, IPU3MBI

6. Pewienue 3amau

7. ITupamuna. IlpaBuibHasnupamua.

8. Yceuénnasnupamuaa. TeTpasap.

9. [T011a 1pTOTHOMMOOKOBONIIOBEPXHOCTUITHPAMH/THL.

10. IIpencraBieHneonpaBUIbHBIXMHOTOIPaHHUKAX

11. BrrunciienneniomaaeinoBepXHOCTUMHOTOTPAaHHUKOB.

12. IToBepxHocTh Bpamenus. Teno Bpamenus. Llunuuap u KoHyc.

13. OceBbIeCEUCHHSICEUCHHUSI, TTAPAIICTHbHBIEOCHOBAHHIO.

14. [Inomane NOBEpXHOCTH IMIUHAPA, KOHYCA.

15. [Tap u cthepa. BzanmHOE pacnonokeHne INIOCKOCTH | Iapa.

16. [Tomaas TOBEpXHOCTH MIapa.

17. BriunciiennenionaeinoBepXHOCTULIMIIMHIPAUKOHYCA.

18. Oobémueronsmeperre. O0bEMKY0a, MPSIMOYTOIBHOTOIIAPAILICIICITHIICSIA.

19. OO0BEMIPU3MBIMITUPAMUIBIL.

20. OOBEMIMITHHIPANKOHYCA.

21. OO0mbeM 1iapa

22. Perenue 3agau

IIpodeccnonaibHO OPHMEHTHPOBAHHOE COAEPKAHME 8 OK 01, OK 04

[IpakTudeckne 3aHATHSL 8

Ilpakmuyeckoe sanamue Ne2l «llpuzma: pewenue 3a0ay ¢ npogeccuoHanbHol
HAanpagienHoCmbio»

Ipakmuyeckoe 3anamue Ne22 «llupamuoa: pewenue 3a0au ¢ npogeccuoHanbHol
HAanpagienHoCmbio»

Ilpakmuyeckoe 3anamue Ne23 «Lunundp u KoHyc: peuienue 3a0ay ¢
npogeccuonanbHoU HanpPagIeHHOCHbIO)
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Ilpakmuueckoe 3auamue Ne24 « Obvemvl MHO202PAHHUKOG U Mel 8DAUEeHUSO
peuieHue 3a0a4 ¢ npoGeccUoOHaIbHOU HANPABIEHHOCIbIOY

Tema 4.4 Copeprxanne yaeOHOTO MaTeprala 4 OK 01, OK 04
JIeMEeHTBbI TEOPUH 1. I'pad, cBs3ubIi rpad. CreneHs (BaJIeHTHOCTH) BepmuHEL. [1yTh B rpade.
rpagos 2. Henwu u uuknsl. ['padsl Ha miiockocTy . [lepeBo ciy4yailHOTO SKCIIEpUMEHTa

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJePKAHUE 2

IIpakTraeckuie 3aHATHS 2

Ipaxmuyeckoe 3ansmue Ne25 « Pewenue 3a0a4 ¢ nomMowvbto 2paghosy
NuauBuayanbHbIA CamocTosiTenpHas paborta 39 OK 01, OK 04
NPOEKT 1. IIpoexTupoBaHue B MaTeMaTrKe

2. TpeboBaHus K COAECPKAHUIO U HAITPABICHHOCTH MPOEKTa

3. [InanupoBanue npoekTa. ITanbl MPOEKTa

4. TpeboBanus k BEIOOPY U (POPMYIHPOBKE TEMBI

5. OmpeneneHue TEMBbI U 3a7a4

6. Hanwmcanve BBeieHUS U aKTyaJIbHOCTH

7. [InanupoBaHue 3TANOB BHIIOIHEHUS IPOEKTA

8. C6op napopManmn

9. Br100p METOIOB HCCIICIOBAHMS

10. CO6op u yrouHeHHe HHPOPMAIIHH.

11. Hammucanne teopetnueckux rias (4 daca)

12. CucremaruzaIus 1 aHAJINA3 MOIYYEHHBIX PE3yJIbTaTOB

13. CTpyKTypHupOBaHHE POEKTa

14. ®opMyIHpPOBKA BHIBOJOB

15. [Honroroska npe3enTaruu (7 4acoB)

16. IToaroroBka k medyatun

3amura 6

CamocTosiTesibHast padoTa 46 OK 01, OK 04

BrimonHeHne mpakTHYECKUX 3aJaHHH 38

IToaroroBka K sK3aMeHy 8

KouncyabTanun 4

Dopma ammecmayuu:IK3aMeH 4

Bcezo: 379
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3. YCJIOBUSA PEAJ/IM3AIIUU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O
MHNPEIMETA «MaTtemMaTuKa

Jis u3ydenust yaeOHOTO MpeaMeTa Heo0X0MMO Hanuue KabuHera «MareMaTukay

O6opynoBanne kabuHeTa:

Pabouee mecTo npenogaBarens;

paboumne MecTa CTYJICHTOB 10 YUCITY CTYJICHTOB B TPYIIIIE;
KOMIUIEKT YEePTEKHOTO 000PYAOBaHUS U IPUCTIOCOOICHUH;
TEXHUYECKHE CPEICTBA;

MO/IENIA TEOMETPHUYECKHUX TEIl;

IIJIaKaThbI 110 TCOMETPUM,;

IJIaKaThl 0 anredpe u Havanam ananu3a st 10-11 kiaccos;

IIOPTPECThI BBIAAOIIUXCA I[ef[TeJ'Ieﬁ MaTEMAaTHUKU.

TexHuUeCcKHUe CpeIcTBA O6V‘ICHI/I5{I

KOMITBIOTEP C JIMIIEH3MOHHBIM TPOTPAMMHBIM 00€CTICUeHHEM IS TIPETIOaBaTels;
MEPCOHAIBHBIN KOMIBIOTED C Nepudeprueit A yJamierocs;

MyJIbTUMENA IIPOEKTOP;

JEMOHCTPALIMOHHBIN JKpaH;

ayJIMOBU3yaJIbHbIE CPe/ICTBAa O0yUEHNUS;

3JIEKTPOHHBIE HOCUTEIHN HH(POPMAIIHH.

OcHoBHas nuTeparypa

MaremMartuka: anredpa 1 Hauajga MaTeMaTHYSCKOTO aHaIn3a, TeoMeTpus. Anredpa u
Hayayia MareMaruyeckoro anannsa 11xm /Amumos 111.A., Koaarua FO.M., TkaueBa M.B. u
npyrue.-12-eu3n.-M.-: [Ipocsemienue;2024r.

Maremaruka. Anredpa v Hayajga MaTeMaTHYECKOTO aHAIN3a; YIIIyOJIeHHOe 00ydeHre
10k / Mep3ansik A.I'., Homuposckuii JI.A., ITonskos B.M.; nox penakuueii [Tononsckoro
B.E. M.-:IlpocBemienne;2024r.

Maremartuka. AnreOpa v Hayajga MaTeMaTHYECKOTO aHAIN3a; YIIIyOJIeHHOe 00ydeHNe
11k / Mepansak A.T'., Homuposckuii I.A., [TonskoB B.M.; mox penakmueit [lomonscroro
B.E. M.-:IlpocBemienne;2024r.

Marematuka. ['eomerpust; yriay6sienHoe ooydenue 10xi / Mepansak A.I'., HomupoBckuit
J.A., TTonskoB B.M.; nox penakuueit [lononsckoro B.E. M.-:ITpocsemenne;2024r.
Matemaruka. ['eomerpust; yriyonenHoe oOyuenue 11k / Mepansk A.I'., Homuposckuit
J.A., ITonskos B.M.; nox penakuueit [logonsckoro B.E. M.-:IIpocsemienue;2024r.
Maremaruka: anreOpa v Hadalla MaTeMaTHYECKOTO aHalu3a, reometpus. ['eomerpus 10-

11xn/ Atanacsa JI.C., Byry3zos B.®., Kagomuer C.b. u apyrue. M.-:IIpocBemenue;2024r.
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https://www.bymath.net. — Jlata noctymna: 16.04.2024.

['paduku pynkuuithttp://graphfunk.narod.ru/lata nocryna: 16.04.2024.
Maremarrueckue T https://etudes.ru/ [lata nocryna: 16.04.2024.
MareMaTrKa B TOMOIIIb NIKOJBHHUKY U CTYJIEHTY (TECTHI 0 MaTeMaTuke online)
http://www.mathtest.ru/lata nocrymna: 16.04.2024.

6. https://www.yaklass.ru/. — Jlata noctymna: 16.04.2024
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUAOBIIEOBPA3OBATEJIBHOI'O ITPEJIMETA «MartemaTuka»

KOHTpOJII) N OICHKa PC3YJIbTATOB 06y‘I€HI/I}I OCYHCCTBICTCA IIPCIIOAABATCIICM B
mpoHecce MpOBCACHUA ITPAKTHUUCCKHUX BaHHTHﬁ, TGCTHpOBaHHi’I, KOHTPOJIBHBIX pa60T a
TAaKXX€ BBIIIOJITHCHUA O6Y"I3.IOHII/IMI/ICH HHAWBUAYAJIBbHBIX SaﬂaHHﬁ. PCSYJII)T&TLI 06yquI/151
ONPENCIISIIOT, YTO oOydYaromuecs: AOJKHBI 3HATh, MOHUMATh M JEMOHCTPUPOBAThH IO
3aBEPIICHUU U3YYCHUS IIPEAMETA.

JList dbopmupoBaHus, KOHTpOJId | OLICHKH  pE3yJIbTaTOB OCBOCHUS
y4eOHOTONpeAMETa UCIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUITHI, MPeICTaBIIAIOMIAs
c000M KOMIUIEKC YYEOHBIX MEPOMPUSITUNA, COTJIACOBAHHBIX C Pe3yjbTaTaMH OOyYECHUS U
chopmynupoBanHbix ¢ yueroM @I'OC COO (mpeaMeTHble pe3ysbTaThl MO MPEAMETY) U
dI'OC CIIO.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oeHoYHbIX

KOMIeTeHI[UsI MepOonpUsITUSI
OK 01. Beibupats Pl Tema 1.1,1.2,1.3,1.4,1.5 TectupoBanue
CIOCOOBI peleHus 3a/1a4 P2 Tema 2.1,2.2 YcTHBIN onpoc
npodecCHOHAIbHON P3 Tema 3.1, 3.2 MaremaTtuueckui

NeATeNbHOCTH P4 Tema 4.1,4.2,4.3, 4.4 JUKTAHT
HpI/IMeHI/ITeJ'II)HO I/IHI[HBHI[y&HBHaﬂ

K pa3InYHbIM KOHTEKCTaM CaMOCTOSATEIbHAS
pabota
[IpencraBnenue
pe3yJIbTaTOB
MIPaKTUYECKUX
pabor
KoHnTponbHas
pabota
Bremonunenue
9K3aMEHAIMOHHBIX
3aJaHuM
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OK 04 D¢ dextuBHO Pl Tema1.1,1.2,1.3,1.4,1.5 TectupoBanue
B3aUMOJEHCTBOBATh U P2 Tema 2.1, 2.2 YcrHbIN onpoc
paboTaTh B KOJIJIEKTUBE H P3 Tema 3.1, 3.2 NunuBuayaipHas
KOMaHze P4 Tema4.1,4.2,4.3,4.4 CaMOCTOSATENbHAS
paborta
IIpencraBnenue
pe3yabTaToOB
MPAKTUYECKHUX
pabor
I1K 1.2. Pa3zpabarpiBaTh Pl Tema 1.2, 1.3 NunuBuyanbHas
pabouunii IPOEKT JeTalieH, P2 Tema 2.1,2.2 CaMOCTOSTEIIbHAS
y3JI0B, CUCTEM aBUAIIHOHHOMN pabora
TEXHUKH H BBIIOJIHATH [IpencraBnenue
HEO0OXOAMMBIC TUIIOBBIC pe3ybTaToB
pacyeTsl B COOTBETCTBUH C MIPaKTUYECKHUX
TpeOOBAHUSAMHU STUHOMN pabor

CHUCTEMBI KOHCTPYKTOPCKOU
JIOKyMEHTALUN.
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