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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O IPEIMETA «MATEMATHUKA>»

1.1 Mecro mnpeamera B CTPYKType OCHOBHON HpO()ecCHOHAJILHO 00pa3oBaTeJbHOI
NMPOrpamMMbl

PaGouass mnporpamma yueOHOro mnpeamera «MaremaTuka» pa3paboTaHa Ha OCHOBaHUU
tpeboBanuit ®I'OC COO mnsa peanm3anuu oOpa3zoBaTelbHON mporpamMmbl 25.02.06 TIpou3BoACcTBO H
o0ciyKUBaHUE aBUAIIIOHHOM TEXHUKHU.

VYuebublii mpeamer «MaTeMaTHKa» BXOIAMT B 00IIe00pa3oBaTeNbHBIA LUK, H3ydaeTcs Ha
yIayOJIeHHOM YPOBHE U YUTAETCS Ha MIEPBOM Kypce 00yueHUsl.

[Ipenmer wuMeeT MEXIpPEIMETHBIE CBA3M C JUCHHUIUIMHAMHU 00I1e00pa3oBaTeIbHOTO |
o0uienpodecCHOHaNbHOIO IUKJIOB, a TAKXKE ¢ MEXKIUCIUIUIMHAPHBIMU KypcaMH U MPOQPeCcCHOHATbHBIMU
MOJIYJISIMH ITPO(ECCHOHATBHOTO IIHKIIA.

1.2 Heau 1 miianHupyeMblie pe3yJbTaThl 0CBOCHUA NpeaMera «MareMaTukKay

1.2.1. llesiu m 3agaum mpeaMeTa

Conepxkanue mporpaMMbl 0011€00pa3oBaTeIbHOM  TpeaMmera «MaTemaTuka) HampaBiIeHO Ha
JIOCTHKEHHE PE3yJbTaTOB €€ H3y4deHHs B cooTBeTcTBUU C TpeboBanusmMu PI'OC COO c¢ yuerom
npodeccuonanbHoi Harpasnernoctu PI'OC CIIO.

3agaun:

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

- (opMHPOBATh OCHOBBI JIOTHYECKOT'0, AITOPUTMUYECKOI'O M MATEMATUYECKOI'O MBIIIIJICHHUS;

- (hopmupoBaTh yMEHUE NMPUMEHTH NOJYUYEHHbIE 3HAHMS MPU PEIIEHUU Pa3IMYHBIX 3a]1a4, B TOM
qucie npopeccuOHabHbBIX;

- (opMHpOBATh MPEJICTABIEHNE O MaTEMAaTHKE KaK 00Ie4eI0BEeYeCKON KYJIbTYPhl, YHUBEPCATHHOM
A3BIKE, MO3BOJISIIOLIEM OIKMCHIBATh U M3Yy4YaThb PEAIBHBIE MPOLECCH U SBJICHHS B IOBCEIHEBHOU
KHU3HHU U B IPO(PECcCHOHATBHON eATETbHOCTH.

1.2.2. Ili1anupyemble pe3yJIbTAThl OCBOCHUSA 00111€00pPa30BaTEIbLHOIO
npeamera B coorsercTBUr ¢ ®I'OC CIIO u Ha ocHose PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu popmupoBanuu u pazsutuu OK.

IInanupyemsbie pe3yabTaThl 00YYeHUS
O01ue KoOMIETeHINHU Py pesy y

O6mue JAucuMniimHapHble
OK 01 Bei6bupats - TOTOBHOCTb K TPYyAY, -BJIaJIETh METOIAMH JOKAa3aTEIbCTB,
CIIOCOOBI OCO3HAHHE [ICHHOCTH aNrOpUTMaMU pEUICHUs 3aj1ay;
pelIeHus 3a1a4 MacTepCTBa, TPYI0JII00HE; yMeHue GopMyIUpOBaTh OMPEIEICHUS,
npodeccroHanbHOI - TOTOBHOCTh K aKTHBHOU AKCHOMBI U TEOPEMBI,
ACATCIIbHOCTHU ACATCIIbHOCTHU MIPUMEHAITh UX, IPOBOJUTH
IMIPUMEHUTCIIBHO TEXHOIOTHYECKOI 1 JOKa3aTeJIbHbIC PacCyKICHHUS B X0
K pa3JIuyHbIM COLMAIbHOM HANPABICHHOCTH, | pereHHUs 3a7au;
KOHTEKCTaM CIIOCOOHOCTh MHUIIMHPOBATb,

- YMETh OIIEPUPOBATH MOHATUSIMHU:
CTENeHb YUCIIa, JIoTapupm

YHCJIa; YMEHUE BBINOJIHATH BBIUYMCIIEHNE
3HAYEHUUN U

peoOpa3oBaHUsl BHIPAKEHUH CO
CTETICHSIMH U JIOTapu(Mamu,
npeoOpa3oBaHust APOOHO-PAITHIOHATBHBIX
BBIPAYKEHHUII;

IUTAHUPOBATh U
CaMOCTOSITEITLHO BBITTOJIHATH
TaKyIo IeATEIHHOCTB;

- HHTEpeC K pa3In4yHbIM chepam
npodecCuoHaATBHON
JEATeIHOCTH




Osnanenue
yYHUBEpPCaTbHBIMU
y4eOHBIMU
M03HABATEILHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE
JEUCTBUA:

- CaMOCTOSATEIHHO
(bopmynrpoBaTh U
aKTyaJIu3UpOBaTh MPoOIEMY,
paccMmarpuBarh ee
BCECTOPOHHE;

- YCTaHaBJIUBATh
CYILECTBEHHBIN MPU3HAK WIIH
OCHOBaHUS JJIsSI CPABHCHHSI,
KiaccupuKaluu u
0000IIIEHHS;

- OIPEIEIISITh [IEeTTN
NeSATCIILHOCTH, 33/1aBaTh
napameTpbl U KPUTEPUHU UX
JOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH
Y IPOTHUBOPEYHS B
paccMaTpuBaeMbIX
SIBJICHUSIX;

- BHOCUThH KOPPEKTHUBHI B
NEeSITeNIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIHTATOB
IIEJISIM, OTICHUBATh PUCKU
TIOCIIEZICTBHI 1eATETHbHOCTH;
- pa3BHBAaTh KPEATUBHOE

- YMETh ONEPUPOBATH MOHATHIMU:
pannoHaNbHbIC,

UppalroHaIbHbIE, I0Ka3aTeNbHBIC,
CTETIEHHbIE, JToTapu(pMUUECKHE,
TPUTOHOMETPUYECKUE YPAaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONEePUPOBATH MOHATUIMHU:
(byHKIMA, HeTIpephIBHAS

(byHKIMS, TPOU3BOIHAS, IEPBOOOpA3Has,
ONPEACICHHBIN

MHTETPajl; yMETh HaXOAUTh IPOU3BOIHBIC
JJIEMEHTAPHBIX (DYHKITHH,

WCTOJB3YS CIPAaBOYHBIC MaTEPHUAIbI;
YICCIIEZIOBATh B IPOCTEUIIINX

cirydasix (PyHKIIMH Ha MOHOTOHHOCT,
HaXOJIUTh HAUOOJBIINE U

HaMMEHbIINE 3HAYCHUS PYHKIIHH;
CTPOUTH TPaPHUKH MHOTOUJICHOB

C UCTOJIb30BaHUEM amIapara
MaTeMaTHYECKOTr0 aHAIIN3a;

IPUMEHSTH TPOU3BOIHYIO ITPH PEIICHUN
3aj1a4 Ha JIBMOKECHHE;

pelraTh NpakTHKO-OPHEHTHPOBAHHEIC
3a/1a4y Ha HauOOoJIbIINE U

HaMMEHBIIINE 3HAUEHUs, HA HaX0XK/IEHUE
IyTH, CKOPOCTH U

YCKOPEHHS;

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




MBILIUIEHHE TIPU PELICHUU
KHU3HEHHBIX MPoOIeM

0) 0a30BbIE
HCCIICI0BATCILCKIE
JICHCTBUS:

- BJIAJETh HaBBIKAMH

yLIe6HO-I/ICCJ'IeI[0BaTeJ'IBCKOI\/’I
n HpOGKTHOﬁ JACATCIIbHOCTH,

HaBbIKAMH paspenieHus
pooem;

- BBISIBJISTH MPUYUHHO-
CICICTBEHHBIE  CBSI3M U
aKTyaJu3upoBaTb  3ajady,
BBIJIBUTATh  THUIIOTE3y €€
peuieHus, HaxOJIUTh
apryMEHTBI JUTSt
JI0Ka3aTesIbCTBa CBOUX
YTBEPKICHHUI, 3a/71aBaTh
napamMeTpsl U KpUTEpUU
peuieHus;

- aHAJIM3UPOBATh
MOJTyYEHHbBIE B xoJie
peuieHus 3a/1auu
pe3yabTaThl, KPUTHUYECKH
OIICHUBATH 170'¢
JIOCTOBEPHOCTb,

MPOTHO3UPOBATh M3MEHEHHE
B HOBBIX YCJIOBHSIX;

-- YMETh MEePEHOCUTH 3HAHUS
B HOSH&B&TCJ’IBHYIO nu
MPaKTUYECKYIO oOnactu
KHU3HEICATCIIbHOCTH;

- YMETh UHTETPUPOBATH
3HAHUS nu3 paSHI)IX
MPEAMETHBIX 00J1acTel;

- BbBIIBHUTAaTh HOBBIC
HJIEH, mpeJiaraTh

OPUIMHAJIBHBIC IOAXOABI M

peleHus;
U CII0OCOOHOCTD 70,9
HCIIOJIb30BAHMS B
Mo3HaBaTEeIbHON

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
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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:

-copMUPOBAHHOCTH
MHUPOBO33pCHUS,
COOTBETCTBYIOLICTO
COBPEMEHHOMY YPOBHIO)
pa3BUTHUS HaYKU 7
00I11eCTBEHHOM NPaKTUKY,
OCHOBAaHHOTO  HA  JHAaJOrg
KyJbTYp,  CIIOCOOCTBYIOIIETO

OCO3HAHHMIO CBOETO MeCTa B
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,

J'IOl"apI/I(i)MI/I‘{eCKI/Ie, TPUT'OHOMCETPUYCCKUC
YpaBHCHUSI, HCPABCHCTBA

IIOKAa3aTCJIbHBIC,|

15



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;

- UCIOJIb30BaTh CpeacTBa
MH(OPMAIIMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH B pelLIeHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX 7
OpraHM3aIlMOHHBIX  3a7a4
coOIIroIeHrEM TpeOOoBaHM
IPTOHOMUKH, TEXHUKH
0e30ITacHOCTH, TUTHUEHBI,

pecypcocOepexeHus, IPaBoOBbIX
U OTUYECKHX HOPM
nH(OPMaLOHHON

HOPM,

0e30ITacHOCTH;
- BIIAJIETh HABBIKAMH
pacrio3HaBaHUS U
nHpopManuu,

MH(pOPMAIIMOHHOM

3aINATH]

0€30I1aCHOCTH

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]
CIIOCOOHOCTD IIOHNMATH
SMOLIMOHAIBLHOE COCTOSIHUE

JIpYTUX, YYUTBIBATh €ro ImpH
OCYIIECTBICHUHI
KOMMYHHUKAIUHU, CTIOCOOHOCTH K
COUYYBCTBHIO u
COTIEPEIKMUBAHMUIO;
- COIIMATLHBIX  HABBIKOB
BKJTIOYAIOIITUX CIIOCOOHOCTH
BBICTPAaWBaTh  OTHONIICHHS
JIPYTUMH JIOJbMU, 3a00THUTHCS)
MIPOSIBIIATH UHTEpec uj
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;

OBnageHue yHUBEpCAIbHBIMU
KOMMYHHUKATUBHBIMU
IEHCTBUSIMU .

0) COBMECTHasl IeITEIbHOCTb:

- MIOHUMATh U UCTOJIb30BAThH
MIPEUMYILIECTBA KOMAHAHON U
WHIUBUAYaTHHON PaOOTEHI;

- 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;

- uaenHas
yOeXAeHHOCTh, TOTOBHOCTb K
CIIY’KE€HUIO U 3alIUTe
OreuecTBa, OTBETCTBEHHOCTH 33
€ro cyab0y; OCBOCHHBIC
oOyyJaroumMucs
MEXIIPEAMETHBIE MOHATUS U
yHHUBEpCcajIbHbIe yueOHbIC
NeicTBUS (PEryATUBHEIE,

[103HABaTeJIbHEIE,
KOMMYHI/IKaTI/IBHI)IG);

- CIIOCOOHOCTD ux|
HCIIOJIb30BAHUS 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.

- TOTOBHOCTH K TPY1y,
OCO3HaHHE LIEHHOCTHU
MacTepcTBa, TPYI0JII00uE;

- TOTOBHOCTb K aKTUBHOM
NEeSATeIbHOCTH
TEXHOJOTHUYECKON U
COLIMAJIbHOW HANPaBIIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD,
IJIAHUPOBATh U
CaMOCTOSATENIbHO BBITIOJHATD
TaKyIO JesITeIbHOCTD;

-BJIJIETh METO/IaMH JI0Ka3aTeNbCTB,
QJITOPUTMaMH PEUICHUS 3a1a4; YMCHUE
(bopMyIHpPOBATH OIPEICICHUS, AKCUOMBI
TEOPEMBI, IPUMEHSTh UX, IPOBOJAUTH
TOKa3aTeIbHBIE PACCYKICHHS B XOIE
pelIeHus 3a1ay;

- YMETh OIIEPUPOBATH MOHATHIMU: CTETIEHb
qrcIia, JorapudM uucia; yMeHue
BBITTOJIHATH BBIYHCIICHHUE

3HAUYEHHUI ¥ TPeoOpa30BaHuUs BEIPAKCHUN
CO CTETICHSIMH U JIorapudmamu,

- HHTEPEC K Pasin4HbIM chepaMpeobpa3oBaHus IPOOHO-PALMOHATEHBIX

npodecCuoHaIbHON
JIeITECIbHOCTHU

OsBnanenue
YHHUBEpPCaIbHBIMU
y4eOHBIMU
MMO3HABATENbHBIMU
EUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE
JICHCTBHS:

- CAMOCTOSITENILHO
dbopmMynupoBaTh u
aKTyaJH3UpOBaTh MPoOIEMY,
paccMaTpuBarth ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYIIECTBECHHBIN MTPU3HAK WIIH
OCHOBaHWUS AJIs CPAaBHEHMUS,
KIaccupuKaluu u
0000IICHHS;

- OTIPEACIIATH 1NN
JeATeIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH UX
JIOCTHIKEHHS;

- BBISIBIISITH 3aKOHOMEPHOCTHU
Y IPOTHUBOPEYHSI B
paccMaTpuBaeMbIX
SIBJICHUSIX,

- BHOCUTbH KOPPEKTHUBHI B
JeITEIBHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB
1[EJISIM, OIICHUBATh PUCKHU

BBIPAKCHMUI;

- YMETh ONEPUPOBATH MOHATUSIMHU:
paroHaIbHBIC, HPPAIIOHATBHBIE,
[OoKa3aTeIbHbIC, CTETIEHHBIE,
morapuMuYecKue, TPUTOHOMETPUUIECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBIL;

- YMETh ONIEPUPOBATH MMOHATUSIMHU:
(hyHKIHS, HepepbIBHAS (HYHKIIHS,
[TPOU3BOIHAS, TIEPBOOOPA3HAS,
OTIpe/IeNIEHHBIN UHTErpai; yMeTh HAXOAUTh
[TPOM3BOIHBIC AIIEMECHTAPHBIX (DYHKIIHIA,
MCIIOJIB3YS CIIPABOYHBIC MATEPUAIIBI;

B PE3yJIbTaTC HU3YYCHUSA yqe6H0r O IpeaAMcCTa «MaremaTuka» CTYACHT HOJIKCH C(bOpMI/IpOBaTB

CIIE/IYIOIIHE PE3YIIbTATHI

JIM4HOCTHBIE:
Kon ®opmyauposka uz ®IoC COO Yrounennniii JIP 151 npeamera
MaTeMaTHKa
JIP 8 c(OPMHPOBAHHOCTH POCCUHCKOM I'pakITaHCKOW | YyBCTBO FOPJOCTH 3a CBOIO Ponuny,

UACHTUYHOCTHU, MaTPUOTU3MA, YBAXKCHUA K OTBCTCTBCHHOCTH IIEPECT POI[I/IHOI\/'I

CBOEMY HApoAy, YyBCTBA OTBETCTBEHHOCTHU
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nepen PonuHoM, ropnoctu 3a cBOU Kpai, CBOIO
Ponuny, cBOM SI3BIK U KYJIBTYPY, MPOILIOE U
HACTOAIEE MHOIOHALMOHAJILHOTO Hapo/ia

Poccun;
JIP 24 TOTOBHOCTB K AKTUBHOM JCATEIBHOCTH (dbopmMHpoBaHUE aKTHBHOM
TE€XHOJIOTUYECKON U COLMAIBHON JEATEIIBHOCTH TEXHOJIOTHYECKON

HaIIpaBJICHHOCTH, CIIOCOOHOCTh HHULIMHUPOBATh, HaIpaBJICHHOCTHU
IIAaHUPOBATh U CAMOCTOATCIIBHO BBIIIOJIHATD
TAKYI0 OCATCIIbHOCTD,

JIP 34 OCO3HAHME IIEHHOCTH HAYYHOU JIeSITEIbHOCTH, OCO3HAHUE IIEHHOCTH HAy4YHOU
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U JIeSITENLHOCTH, TOTOBHOCTD
HCCIIEA0BATENIbCKYIO ACSATEIHHOCTD OCYIIECTBIISATh MMPOCKTHYIO U
WHJIMBUIYaJIbHO U B TPYIIIIE. MCCJIEI0BATENIbCKYIO ACSITEIHHOCTD

HHAWNBHUAYAJIBbHO WU B I'PYIIIIC.

MertanpeaMeTHbie:

OBnazneHue yHUBEpPCAIbHBIMHU Y4eOHBIMH ITO3HABATEILHBIMU JCHCTBUIMHU:

a) 0a30BbIC JIOTUYECKHE JICHCTBHUS:

camMoCTOSITeNbHO  (OPMYyJIUPOBaTh M aKTyallMu3UpoBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIN MpPH3HAK HIJIM OCHOBAHWS MAJIi CpPaBHEHUS, KJIacCU(PUKALMU U
000011IeHHS;

OTIpEICTIATH LENU JAeSITeIbHOCTH, 3a]]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHHSIX;

BHOCHUTH KOPPEKTHBBI B I€ATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEJISIM, OIICHUBATh
PHUCKH TIOCIICACTBHIA EATSILHOCTH,

pa3BHUBaTh KPEaTUBHOE MBIILIIEHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIeM;

0) 0a30BbBIE UCCIIENOBATEIbCKUE ACHUCTBUS:

BNIAJIETh HAaBBIKAMHU Y4eOHO-MCCIEIOBATENbCKOM M TPOEKTHOW JIeATENbHOCTH, HaBBIKAMH
paspenieHus npoouem;

CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOOB DELICHUS MPaKTUYECKUX
3a/1a4, MPUMECHEHHIO Pa3IUYHBIX METOJIOB TIO3HAHHS,

OBIIQJICHHE BHJAaMU JESATEIBHOCTH IO TOJYyYEHUI0 HOBOTO 3HAHHS, €ro WHTEpIpeTaIuH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX yYECOHBIX CUTYalUsX, B TOM YHCIE TPH CO3JaHUU
y4eOHBIX U COI[UAIBHBIX TPOEKTOB;

(dhopMHpOBaHHE HAYYHOT'O THIA MBIINUICHHS, BJIaJICHUE HAYYHOH TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHSITUSIMHA U METOJIaMU;

CTaBUTb H (POPMYIHPOBATH COOCTBEHHBIE 3a7add B 00pa3oBaTENbHOW JEATETBHOCTH |
YKU3HEHHBIX CUTYaIUsX;

BBISBJISATH NMPUYUHHO-CIICJACTBCHHBIC CBS3M W aKTYaJTU3WPOBATh 3aJady, BBIIBHTATh THIIOTE3Y €€
pellleHus], HaXOMUTh apryMEHTHl JUIsl JOKa3aTeNbCTBA CBOUX YTBEPKICHHM, 3a7aBaTh MapaMeTpbl H
KPUTEPUHN PEIICHHUS;

aHAIIM3UPOBATh MOJYYEHHBIE B XOJE PEIICHUS 3a/ladl pPe3ybTaThl, KPUTUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATH PUOOPETEHHBIH OIBIT;

pa3pabarbhiBaTh IUIAH PEIICHUS MPOOJIEMBI C yY4EeTOM aHallM3a HWMCIOIIUXCS MaTepUaIbHBIX M
HEMaTepUaTbHBIX PECYPCOB;

OCYIIECTBIIATh IIEJICHANPABICHHBIII TOMCK TepeHoca CpPeACTB M CHOcOOOB JEHCTBUS B
npo(hecCHOHATLHYIO CPEy;

YMETh MEPEHOCUTD 3HAHUS B MTO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEU, MPEJIaraTh OPUTMHAIbHBIE MTOAXOAbI U PEIICHNUS;
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CTaBUTH MPOOJIEMbI U 33a4Ml, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHUS;

B) pabota ¢ nHpopMaImei:

BJIAJICTh HABBIKAMHU MOJY4YECHUs WH(GOpPMAIMKA W3 MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO
OCYUIECTBIISITh MOUCK, aHATU3, CUCTEMAaTU3alUI0 U WHTEPIpETalui0 HHOOPMAllUK pa3IuYHbIX BUIOB U
(dbopM TpeICTaBICHNUS;

CO3/1aBaTh TEKCThl B Pa3jIMYHBIX (opMaTax € Y4YeTOM Ha3HaueHus HMHPOpMalMH U LEIeBOU
ayJUTOPUH, BBIOHpAsi ONTUMAIBHYIO (JOPMY MPEACTABICHUS U BU3YAIN3aLlUY;

OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HMH(OpPMAIMH, €€ COOTBETCTBUE IIPAaBOBbIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

UCIOJIB30BATh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3al[MOHHBIX 33Jad C COONIOJICHHEM TpeOOoBaHUMU
SPrOHOMHUKH, TEXHHKH O€30IacHOCTH, THTHUEHBI, PeCypcocOepexXeHus, MPaBOBBIX U 3TUYECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH;

BJIaJICTh HABBIKAMH PACIO3HABAHUS M 3aIIUTHl MHPOpManuu, HHPOPMAIMOHHONW OE30MacCHOCTH
JUYHOCTH.

OgnazieHre yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMHU:

a) oOmieHue:

OCYIIECTBIISITH KOMMYHHKAIIUU BO BCEX cepax KU3HH;

pacrmo3HaBaTh HeBepOalbHBIE CPEICTBA OOIIECHHS, MOHMMATh 3HAYCHHE COLMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;

BIIQ/IETh PA3IMUHBIMH CIIOCOOaMH OOIIEHHUS U B3aUMO/ICHCTBHUS;

apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATr4aTh KOH(PJIUKTHBIE CUTYalllH;

Pa3BEepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

0) cOBMeCTHAs NeSTCIILHOCTD:

MMOHUMATh U UCIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUAYaIbHON pabOThI;

BBIOMPAaTh TEMaTHKy M METOABl COBMECTHBIX JICHCTBUH C Y4YeTOM OOIIMX WHTEPECOB W
BO3MOXHOCTEH Ka)/10T0 YieHa KOJUIEKTUBA,;

MPUHUMATP LM COBMECTHOW NIEATEIHHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH JIEHCTBHSA IO
ee JOCTHKEHHUIO: COCTaBJATh IUIaH JIEHCTBUH, paclpelesiTh pOJd C YYeTOM MHEHHUH YYaCTHUKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOH paboTHI;

OLIEHUBAaTh KauyeCTBO CBOEr0 BKJIaJa M KaXKJIOTO0 Y4YacTHHUKAa KOMAaHJIbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBbIE€ MPOEKTHI, OLIEHWBAaTh HWJEH C TMO3UIMHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOpDAMHUPOBaTb U  BBINOJHATH pabOTy B  YCIOBUSAX pEATbHOrO, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

OCYIIECTBIISATh MO3UTUBHOE CTPAaTETHYECKOE MOBEJACHHWE B PAa3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIMATUBHBIM.

OBnajzieHne YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSMHU:

a) CaMOOPTaHU3AIHUS:

CaMOCTOSITENIbHO OCYIIECTBIIATDH [TO3HABATEIBbHYIO AEATEIbHOCTD, BBISABIATH MPOOIEMBI, CTABUTDH U
(dopMyIHpOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTEILHON eI TEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH peIIeHUS MpoOJIeMbl C YYE€TOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX TPEATOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OILIEHUBATh MTPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHMIO U MPOSBICHUIO IIUPOKOW HJPYIUIMHM B PAa3HBIX OOJIACTSIX
3HAHWH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHbIN U KYJIBTYPHBIA YPOBEHbD;

0) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHTyallUsIM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTb, OICHUBAThH
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;
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BJIaJIeTh HABBIKAMU TI03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN H
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHU;

WCIOJIB30BATh MPUEMBI pe(IICKCHUU TSl OLICHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) OMOIMOHAIILHBIA UHTEJUIEKT, TPEIOIaralomuii chOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE, BUIETh
HaIlpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYyJIMPOBAHHUsS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHMMAaThb OTBETCTBEHHOCTh 3a
CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTUPOBATHCS K SMOIIMOHATIBLHBIM U3MEHEHUSIM U MIPOSBIISATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKIKOYAKOLIEH CTPEMIICHHE K JOCTHKEHUIO 1IEJIM U YCIIEXY, ONTUMHU3M,
WHULHAATUBHOCTb, YMEHUE ACUCTBOBATh, UCXOJS U3 CBOMX BO3MOYKHOCTEM;

SMIATHH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBATD
€ro MPH OCYIIECTBICHNU KOMMYHHUKAIIUH, CTIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTh BBICTPAMBATh OTHOUICHHS C JPYTUMHU
JFOIbMH, 3a00TUTHCS, IPOSIBISITH MHTEPEC U pa3pemiaTh KOH(IUKTEI,

T) IPUHATHE Ce0s U IPYTHX JIIOICH:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX JIFOJIEH [IPU aHAIU3€E PE3YJIbTATOB JEATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO APYTUX JIOACH HA OIINOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIUH JIPYTOTO YEIOBEKA.

IIpexmeTHbIe:

[To yuebnomy npeamery "Martemaruka" (BKIto4as Kypcsl "AnreOpa ¥ Hadaia MaTeMaTHYeCKOTO
ananuza", "I'eometpus”, "BepostHocTh u cTaTrcTuka") (0a30BBIi ypOBEHb) TpeOOBaHUS K MPEIMETHBIM
pe3ynbTataM OCBOEHUS 6a30BOr0 Kypca MaTEMAaTHKHU JOJKHBI OTPaXKaTh:

1) BnaneHne MeToJaMM J10Ka3aTeNbCTB, aJITOPUTMAMHU PELIeHUs 3a/ad; yMeHHe (HopMyIupoBaTh
oIpesieNieHusl, aKCUOMbI U TE€OPEMBbl, IPUMEHATh UX, MPOBOAUTH JOKA3aTEJIbHbIE PACCYX ACHUS B XOJ€
peleHus 3a1a4;

2) yMeHHuE OIepUpOBaTh MOHSTHUSIMU: CTENEHb 4YHCIA, JIOrapu(pM 4YHUCIA; YMEHHE BBINOJIHSTDH
BBIYHMCIICHHE 3HAUCHUH U MpeoOpa3oBaHMs BBIPAXKEHUN CO CTENEHSAMH U JiorapudmMamu, npeoOpa3oBaHuUs
JIPOOHO-PAIIMOHATILHBIX BHIPAKECHHI;

3) yMeHue omnepupoBaTh MOHATHAMM: PpAlMOHAIbHBIE, HpPpALMOHAIbHBIE, [OKa3aTeJIbHbIE,
CTENEHHbIE, Jorapu(PMUUecKue, TPUTOHOMETPUYECKNE YPAaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI,

4) yMmeHue oOmnepupoBaTh MOHATUAMHU: (QYHKIMSA, HeNpepblBHAas (YHKIMS, HTPOU3BOJHAS,
nepBooOpa3Hasi, oNpeAeNeHHbIH WHTErpal; yMEHUE HaXOJWUTh MPOU3BOJHBIE AJIEMEHTApHbIX (DYHKIMH,
UCIIONb3Ys CIIPAaBOYHbIE MAaTEpUAIIbI;

UCCIIEeIOBaTh B NMPOCTEHIINX CilydasX (YHKIUU Ha MOHOTOHHOCTh, HaXOJAWThb HauOOJbIINE U
HalMEHBIIME 3HAUYeHUs (QYHKUUH; CTPOUTh TIpadUKUM MHOTOWIEHOB C HCIOJIb30BAHUEM armapara
MaTeMaTHYeCKOIo aHalln3a;

MPUMEHSTH IPOU3BOIHYIO NPH PEIICHUH 33]1a4 Ha IBUKECHUE;

pemaTh MpPaKkTUKO-OPUEHTUPOBAHHbIE 3aJaud HAa HauOOJbLIME M HAaUMEHbIIHWE 3HaueHus, Ha
HaXO0XJIEHUE IIyTU, CKOPOCTH U YCKOPEHMUS;

5) yMeHue ornepupoBaTh IMOHATUAMHU: palMOHANbHAs (yHKIMS, TOKa3aTeslbHas (QyHKUHUSA,
cTerneHHast pyHKIus, Jorapupmuyueckas GyHKIUsA, TPUrOHOMETpHUeCKUe (PyHKIMH, 0OpaTHbIe (QYHKIINHU;

YMEHHE CTPOUTHh TpapuKH HW3YYCHHBIX (YHKIHHA, WCHOJIB30BaTh TpaduKH TP H3YYCHUH
IPOIIECCOB M 3aBUCUMOCTEH, IIPH PELICHUH 3a/1a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB U 3a/1a4 U3 pealbHOM
KHU3HH,

BBIpaXaTh (POPMYJIAMHU 3aBUCIMOCTH MEX]y BETMUYUHAMU;

6) yMeHHe peliaTh TEKCTOBBIE 33[]a4l Pa3HbIX TUIOB (B TOM YMCJE HAa IMPOLEHTHI, 10JIM U YacTH,
Ha JIBUWXKEHHUE, paboTy, CTOMMOCTb TOBapOB M YCIIyT, HAJIOTH, 33Ja4i U3 00JIaCTH YIPaBICHUS TUYHBIMU U
ceMeHHbIMU (PMHAHCAMH );
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COCTaBJIATh BBIPAKECHUS, YpPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCJIOBHMIO 3a/]auyy,
HCCIIEI0BATh MOJyYECHHOE PEIIEHUE U OLIEHUBATh [IPABIONO0L00HOCTh PE3Y/IbTATOB;

7) yMeHHEe ONepHpoBaTh MOHATHIMHU: cpelHee apudMeTHuecKoe, MeAuaHa, HauOoibllee U
HalMEHbIIIee 3HaYeHUs, pa3Max, TUCIEePCHsl, CTAHJApTHOE OTKJIOHEHHE YMCIOBOT0 Habopa;

yMEHHE WU3BJEKaTh, WHTEPIPETUPOBATh HMHGOPMAIHMIO, TPEICTABICHHYI0 B Ta0iunax, Ha
auarpammax, rpaukax, OTPaKalollyl0 CBOWCTBA PpEAJbHBIX IPOLECCOB M SIBICHHM; INpeICTaBIATh
UH(POPMALIMIO C TTOMOINBIO TAOIUIl U JUArpaMM; MCCIEA0BaTh CTATUCTUYECKHE TaHHbBIC, B TOM YHUCIE C
IPUMEHEHHEM TpapUUECKUX METOI0B U IEKTPOHHBIX CPEJCTB;

8) yMmMeHMe omnepupoBaTh MOHATUAMU: CIIy4dailHbIIl ONBIT M CilyyailHOe COOBbITHE, BEPOATHOCTh
CIIy9aifHOTO COOBITHS,

YMEHHE BBIYUCIATh BEPOATHOCTD C UCIOIb30BAHNUEM IPahuIeCKUX METOJIOB;

OPUMEHATh (POPMYJIBI CIOKEHUST M YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOpHBIE (DaKThl |
(GopMysbl MpU PpELIEHWH 3371a4; OLEHMBATH BEPOSITHOCTH pPEaJbHbIX COOBITUH; 3HAKOMCTBO CO
Clly4aliHBIMH BEIMYMHAMHU; YMEHHE TPHBOJUTH NPUMEPHI IMPOSBICHHUSA 3aKOHA OONBIIMX YHCEN B
HPUPOIHBIX U OOIECTBEHHBIX SIBICHUIX;

9) ymMeHue onepupoBaTh MOHATUSAMHU: TOYKA, IpsSMas, IUIOCKOCTb, IPOCTPAHCTBO, JIBYI'PAaHHBIN
yTOJI, CKpELIMBAIOIIKEC NPSMBIE, apAJIEIbHOCT U MEPIEHIUKYJIIPHOCTD MPSIMBIX U IUNIOCKOCTEH, YIroj
MEXly TIPSAMBIMH, YTOJ MEXy IPSIMOM U IUNIOCKOCTBIO, YTOJI MEX/1y IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
JI0 IIJIOCKOCTH, PACCTOSIHUAE MEXTY NPSMBIMH, PACCTOSIHUE MEKIY IIJIOCKOCTSAMU;

YMEHHUE UCMOIb30BaTh IPU PEIICHUN 3a/1a4 U3y4YEHHbIE (PaKThl U TEOPEMBI TUIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIETO MUPA;

10) ymeHue omnepupoBaTh MOHATHUSMU: MHOTOTPAaHHUK, CEUYEHUE MHOIOIPAaHHHKA, KyO,
napaijelenunes, npusMa, nupaMmuaa, Gurypa u MoBepxHOCTh BpallleHUs, LMIUHAP, KOHYC, 11ap, cdepa,
ceueHHst (UTYpbl BpalleHHs, IUIOCKOCTh, Kacamomascs cdepbl, NUINHIPA, KOHYyca, IUIOMAIb
HOBEPXHOCTU NMHUPaMM/[Ibl, IPU3MBI, KOHYCA, LIWIMHAPA, IUIOMAAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiesenunesia, TupaMuabl, IpU3Mbl, IUIUHAPA, KOHYCa, 1apa;

yMeHue u300pakaTb MHOTOIPDAaHHMKH M TOBEPXHOCTH BpAIECHUS, UX CEYEHUS OT PYKH, C
MOMOIIbI0 YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEJICTB; YMEHHE pacro3HaBaThb CUMMETPHUIO B
IIPOCTPAHCTBE;

YMEHHE pacro3HaBaTh PaBUJIbHbIE MHOTOTPAHHUKH;

11) ymeHue omnepupoBaTh MOHATUSAMHU: JABHKEHME B TNPOCTPAHCTBE, IMON0OHBIE (UIYpHI B
IPOCTPAHCTBE;

UCIOJIb30BaTh OTHOILLIEHHE IUIOMIAJIEH MOBEPXHOCTEH U 00BEMOB MOIOOHBIX (GUTYP MPH pEILICHUH
3aj1a4;

12) ymMeHHe BBIYMCIATH F€OMETPUYECKHE BEJIIMYMHBI (AJIMHA, Yroj, IUIOMaib, 00beM, IUIOIMAIb
MOBEPXHOCTH), UCIIOJIb3YS U3YUEHHbIE (POPMYJIBI U METO/IBI;

13) ymeHue onepupoBaTh NOHATHAMM: IPSIMOYTOJIbHAs CUCTEMa KOOPJIMHAT, KOOPJUHATHI TOUKH,
BEKTOpP, KOOPJAMHATHI BEKTOpa, CKAJSPHOE MPOU3BEACHUE, YTOJ MEXIY BEKTOpaMH, CymMMa BEKTOPOB,
IIPOU3BENIEHNE BEKTOPA HA YUCIIO;

HaXOAMUTh C MOMOUIBIO0 U3YUYEHHBIX (DOPMYIT KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEKIY
JBYMsI TOUKaMU;

14) ymeHue BbIOMpaTh MOAXOMASIIMN W3YyYEHHBIM METOH JUIsl pelIeHUs 3a/ladd, paclo3HaBaTh
MaTteMaTHueckue (akThl M MaTeMaTHYECKHE MOJENU B TNPUPOAHBIX M OOIIECTBEHHBIX SBICHUSX, B
HCKYCCTBE;

YMEHHME MPUBOAUTH INPUMEPHl MAaTEMATUYECKUX OTKPBITUH POCCHUMCKOW UM MHPOBOU
MaTeMaTUYeCKON HayKH.

I[Io yuebnomy mpenmery '"Marematuka" (Bkiarouas paszgensl "AnreObpa u  Haydana
maTemaruuyeckoro ananuza", "I'eomerpusa”, "BepostHocTh u cratucTuka") (yriayOJeHHBIH YpPOBEHbD)
TpeOOBaHUS K NPEIMETHBIM pe3yJibTaTaM OCBOCHHUS YIIyOJIEHHOTO Kypca MaTeMaTUKU JIOJIKHBI
BKJIIOYATh TPEOOBAHM K pe3yJibTaTaM OCBOEHHUs 0a30BOT0 Kypca U JIOTMOJIHUTENIBHO OTPaKaTh:

1) yMeHue omepupoBaTh MOHATUSMHU: OINpPENEICHHE, AKCMOMA, TEOPEMa, CJIEICTBUE, CBOMCTBO,
NPU3HAK, Jl0Ka3aTeIbCTBO, DPABHOCHUIIbHBIE (DOPMYJIUPOBKU; YMEHHE (QOpPMYJIHpPOBaTh OOpaTHOE WU
IIPOTUBOIOJIOXKHOE YTBEPKACHHUE, NPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI, HCIIOJIB30BATh METOJ
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MaTeMaTHYECKOW MHAYKIUH; IPOBOUTH JTOKa3aTeIbHBIC PAcCyKICHUS NMPU PELICHUH 3a/1a4, OLICHUBATh
JIOTMYECKYIO MTPABUIIBHOCTD PacCyKICHUMN;

2) yMEHME ONIEPUPOBATDH MOHATUSIMH: MHOXECTBO, IIOJJMHOKECTBO, OIIEpALlMU HaJl MHO>KECTBAMU;

YMEHHE HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJs OMUCAHMsI PEeabHbIX IIPOLECCOB
U SIBJICHUH U TIPY pEIICHUH 3a/1a4, B TOM YHUCIIC U3 IPYTHX YUEOHBIX IPEIMETOB;

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

yYMEHUE 3a/1aBaTh U OMUCHIBATH Tpadbl pa3IMIHBIMU CIIOCOOAMU;

HCIOJIb30BATh Tpadbl P PEIICHUH 3a]1a4;

4) ymeHue cBOOOJHO ONEPUPOBATH MOHATUSAMH: COUYETAHUE, MEPECTAHOBKA, YMCIIO COYETaHUM,
YHCJIO IEPECTAHOBOK;

6unom HprotoHa;

yMEHHUE MPUMEHATh KOMOUHATOPHBIE (DAaKThI U PACCYKICHHUS IS PEIICHHS 3a1a4;

5) yMeHHe olepupoBaTh MOHATUAMU: HATypalbHOE YMCIIO, LIEJI0€ YUCIIO, OCTATOK 10 MOJYJIIO,
PalMOHATIbPHOE YUCJIO, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA HATypaJIbHbBIX, LEJbIX, PAalMOHAIBHBIX,
JIeMCTBUTENIBHBIX YUCEI;

YMEHHE HCIIOJIb30BaTh MPHU3HAKH JEIMMOCTH, HAMMEHBIIMKA OOIIMN JeIUTeNh W HaMMEHBIIee
o01iee KpaTtHoe, alroput™ EBKiinza pu peieHuu 3ajad;

3HAKOMCTBO C Pa3JIUYHbIMH MO3ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

6) ymeHue CBOOOJHO ONEPUPOBATH IOHATUAMHU: CTENEHb C LEJNbIM II0Ka3aTelleM, KOPEHb
HaTYpaJIbHOM CTENEHH, CTENEeHb C PpAlUOHAJIbHBIM II0Ka3aTeJIeM, CTENeHb C JACHCTBUTEIbHBIM
(BelecTBEHHBIM) [TOKa3aTeeM, JOrapu@m yucia, CHHYC, KOCUHYC U TAaHT'€HC MPOU3BOJIBHOTO YUCIIA;

7) yMeHHUe ONepupoOBaTh MOHATHAMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE,
HEpaBEHCTBO, CUCTEMA YPAaBHEHUI W HEPABEHCTB, PABHOCUIBLHOCTh YpaBHEHHH, HEPABEHCTB U CHCTEM,
panuoHaIbHbIE, UppalOHAIIbHBIE, [I0Ka3aTelbHbIE, CTETEHHBIE, JorapupMHIECKue,
TPUTOHOMETPUUYECKHE YPAaBHEHMSI, HEPAaBEHCTBA U CUCTEMBI;

yYMEHHE pelllaTh YpaBHEHUs, HEPAaBEHCTBA M CUCTEMBbI C TIOMOIIbIO PA3IMYHbIX [IPHUEMOB; pellaTh
YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C [TapaMeTPOM;

MIPUMEHSTh YpPaBHEHUS, HEPABEHCTBA, X CHUCTEMBI JUIsSl PEILIEHUS] MaTeMaTHUYECKUX 3a7a4 U 3a/1a4
U3 PAa3IUYHBIX 00JacTel HAyKU U peabHON JKU3HU;

8) ymeHue CBOOOJHO ONEpPUPOBATh MOHATHAMM: TpaduK QYHKOUM, oOpaTHas (QyHKUWA,
KOMIO3UIUS (DYyHKIMHA, TuHeHHas (QyHKUus, KBagpaTH4Has (DyHKIUS, cTerneHHas (QYHKIHS C LEeJIbIM
noKa3areieM, TpPUTOHOMETpHuYeckue  (QPyHKUMH, oOpaTHble  TPUTOHOMETPUYECKHE  (PYHKIIMH,
nokasartesbHas U Jjorapupmudeckas QyHKIHNHU;

yMEHHE CTPOUTh I'padyku (PyHKINMH, BBIMOIHITH IpeoOpa3oBaHusl rpapuKOB (PYHKIIHIL;

YMEHHUE HCIOJIb30BaTh Ipaduku (QyHKUUN 11 M3y4deHHs MPOLECCOB M 3aBUCHUMOCTEH MpU
pELIeHNH 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U U3 PeaIbHON KU3HU;

BbIpaXaTh (OPMYJIaMHU 3aBUCMOCTH MEX/Y BEIUUYMHAMU;

YMEHHE CBOOOJHO OIEpPHUPOBATH IMOHATHUSMHU: YETHOCTh (DYHKIMH, TEPHOAWYHOCTh (YHKIIWH,
OTPaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb (DYHKITHH, SKCTpeMYM (DyHKIIMH, HauOOIbIIee U HauMEHbIIIee
3Ha4YeHUs (YHKIIMU Ha TPOMEKYTKE;

yMEHUE NMPOBOAUTH HCCIeI0BaHNEe PYHKIINY;

YMEHHE HCIONB30BaTh CBOMCTBA M TpaduKu (DYHKIMIA Al pelieHusl YpaBHEHUH, HEPABEHCTB U
3aJad C mapameTrpamu; M300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHHH ypaBHEHHUH,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CcBOOOJHO ONEPUPOBATH MOHATUSAMH: MOCIEIOBATEIBHOCTh, apH(pMeTHUYecKas
Iporpeccusi, reoMeTpruiecKas mporpeccusi, 0eCKOHEUHO yObIBaIOI[asi TeOMETPUYECKasi IPOTPECCHS;

yYMEHUE 3a/1aBaTh M1OCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOLIbI0 PEKYPPEHTHBIX (POPMYII;

10) ymeHue onepupoBaTh HOHATUSMU: HENIPEPHIBHOCTh (PYHKIIMH, ACUMIITOTHI Ipadrka GyHKIUH,
nepBasi U BTOpas MNPOU3BOAHAS (YHKUUH, TEOMETPUYECKHA M (U3UYECKUH CMBICI MPOU3BOJHOMH,
nepBooOpasHasi, ONpeeIeHHbIN HHTETpall;

YMEHHUE HaXOAUTh aCUMIITOTHI rpaduka GyHKINY;

YMEHHE BBIUUCIATh MPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIO3MLUHU (YHKLHUH,
HaXOJIUTh YpaBHEHHUE KacaTeNbHOU K TpaduKy (QyHKIHH;
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YMEHHUE UCIIONIb30BaTh MIPOU3BOIHYIO JUIS UCCIIEAOBAHMS (DYHKIHH, A1 HAXOXKICHUS HAUITYYILETO
pelieHuss B NPUKIAAHBIX, B TOM YHUCIIE COLMAIBHO-PKOHOMUYECKMX M (U3MYECKMX 3ajadax, i
OIpe/IeNICHUs] CKOPOCTH U yCKOPEHUS;

HaXOJUTh IJIOUIA U U 00BEMBI (PUIYp C IOMOILBIO UHTErpaa;

INPUBOANTH TPUMEPHl MaTEMAaTUYECKOTO MOJCIHUPOBAHUS C TMOMOLIBIO U depeHInaTbHBIX
ypaBHEHUM;

11) ymenue onepupoBaTh NOHATUAMU: KOMIUIEKCHOE UUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YUCIIA,
MOJyJb W apryMEHT KOMIUIEKCHOTO 4YMcia, (opMa 3aluCH KOMILIEKCHBIX 4Hucell (FeoMeTpHyecKas,
TPUTOHOMETpHUUECKas U ajireOpanyeckas);

YMETb MPOU3BOIUTH apU(PMETHUECKUE ICHCTBUSA C KOMILJICKCHBIMHU YUCIIAMH;

IPUBOAUTH IPUMEPHI UCTIOIb30BAHUS KOMIIJIEKCHBIX YHCEIT;

12) ymenue CBOOOAHO ONEPUPOBATH MOHATUAMHU: CpeaHee apuPMeTHdYecKoe, MeauaHa,
HauOoJIplllee U HAUMEHbILEE 3HAUEHMs, pasMax, JAUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE JJI ONHCAHMS
YHCJIOBBIX JAHHBIX;

YMEHHUE HCCIIe0BaTh CTATUCTHYECKUE AAaHHbBIE, B TOM 4YHCJIE C IPUMEHEHHEM TpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

rpadMuecKyd MCCIIEe0BaTh COBMECTHbIE HAONIOJEHHUS C IMOMOUIbIO JHarpaMM pacCEeuBaHUs U
JIMHENHOM pEerpeccuy;

13) ymeHue HaxoAUTh BEPOSITHOCTH COOBITUH C UCIOIb30BaHUEM I'paUUECKUX METO/IOB;

OPUMEHATH ISl pemieHus 3aaad (HOpMyYJIbl CIOKEHHS M YMHOXKEHHUS BEPOSTHOCTEH, (popmyiry
IOJIHOM BeposSITHOCTH, popmyity bepHysuin, koMOMHaTOpHBIE (GaKThl U (HOPMYJIBI;

OLICHMBATh BEPOSTHOCTH pEAIbHBIX COOBITHI; yMEHHE ONEpUpOBaTh IOHATUSAMU: CllydaiiHas
BEJIMYMHA, pacIpelelieHue BEpOSTHOCTEH, MaTeMaTH4eCKOe OXHJAHWe, IUCIEepPCHs M CTaHIAapTHOE
OTKJIOHGHUE CIIy4ailHOW BENWYHMHBI, (QYHKIWW pacCTpeieieHuss ¢ IUIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOI0 U HOPMAJILHOTO pacIpeesieHu;

YMEHHE HCIIOJIb30BaTh CBOMCTBA MU3YyUEHHBIX paclpeeleHUil UIsl pelieHus 3aa4; 3HaKOMCTBO C
HNOHSATHUSMHU: 3aKOH OOJIBIIMX YUCEIT, METO/Ibl BEBIOOPOUYHBIX UCCIIE0OBAHMIA;

yMEHHE MpPHUBOJUTH MPUMEPHI MPOSABIEHUS 3aKOHa OOJBIIMX YHUCE B MPUPOAHBIX U
OO0I1eCTBEHHBIX SBICHUSAX;

14) ymeHue cBOOOJHO ONEpPUPOBATH MOHATHSAMH: TOYKA, MpsAMas, MJIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUI YToJl, ABYTPAaHHBIN Yroj, TPEXTPaHHbIN yroJil, NEPECEKAOINECs, TapauIeIbHbIE U
CKpEIlMBAOIIMECs MpsSMble, MapauieIbHOCTh M NEPIEHIUKYJISIPHOCTh MNPAMBIX M IIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJI MEXAY IPSAMOM U INIOCKOCTBIO, YTOJI MEXY TIOCKOCTAMH;

yMEHHE UCNOIb30BaTh PU PEIICHUH 3a/1a4 U3y4YeHHbIE (PaKThl U TEOPEMBI TUIAHUMETPUN; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MHPE;

yMEHHE ONEepUpOBaTh IMOHATHUSAMHU: MHOTOIPAHHUK, CEYEHHWE MHOTOTpPaHHMKA, IPaBUIIbHBIN
MHOTOTpaHHMK, MpU3Ma, IUpamMuaa, Gurypa 1 MoBEpXHOCTh BpallleHMs, LWIMHIP, KOHYC, 1ap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHHs] KOHycCa M LWJIMHJpA, MapajulelibHble OCH WM OCHOBAHHIO, CEYCHHE
mIapa, II0CKOCTh, Kacaromiascs cepsl, IINHAPa, KOHYCa;

YMEHHE CTPOUTH CEYEHHE MHOTOIPaHHUKA, U300paXkKaTh MHOTOTPAaHHUKH, PUTYPHI U TOBEPXHOCTH
BpallleHUs], UX CEYEHHUs, B TOM YHCJIE C [IOMOILBIO dJIEKTPOHHBIX CPE/CTB;

yMEHHE IPUMEHSTH CBOMCTBA

reOMETPHUECKUX (UTYp, CAMOCTOSTEIHHO (OPMYIMPOBATH OIpPECNICHUs] HU3ydaeMbIX (uryp,
BBIIBUTAaTh THUIOTE3bl O CBOMCTBAX M MPU3HAKaX TeOMETpUUecKUx (Guryp, OOOCHOBBIBaTH MU
OIPOBEPraTh MUX;

yMEHHE TMPOBOJUTH KIAacCUPUKALUIO (QUIYp MO Ppa3MyHbIM [PU3HAKAM, BBIIOJIHAThH
HE00XO0IMMbIE IOTIOTHUTENIbHBIE TTOCTPOCHUS;

15) ymenue cBoOOIHO ONEpUpOBaTh MOHATUSAMU: TUIOIIAL GUTYPBI, 00bEM (PUTYpBI, BETUYUHA

yrja, pacCTOSHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY INPSMBIMH, PACCTOSTHUE MEKITY
IUIOCKOCTSIMH, IUIOIIA/Ab c(hepsl, IUIOIAAb NOBEPXHOCTH MUPAMUIBI, IPU3MBbI, KOHYCA, LIUIMHIpPA, 00BEM
Ky0a, MpsIMOYTOJILHOTO NapaljieNienuIea, MUpaMuIbl, PU3MbI, HWIMHAPA, KOHYCAa, 11apa;

YMEHHE HaXOJIUTh OTHOIICHHE 0OHEMOB TMOIOOHBIX PUTYD;
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16) ymenue cB0OOIHO ONEpUPOBATH MOHATHAMU: JIBMKEHHUE, MAPAICIbHBIA TEPEHOC, CUMMETPHS
Ha TJIOCKOCTH U B MPOCTPAHCTBE, MIOBOPOT, ITpeoOpa3oBaHue Mo 00usl, MoJ00HbIE GUTYPHI;

YMEHHUE paclo3HaBaTh paBHbIE W MOAO0OHBIE (UTYpPBHl, B TOM 4YHCJIE B IPHPOJE, HCKYCCTBE,
ApXUTEKTYPE;

YMEHHME HCII0JIb30BATh I'€OMETPUUYECKUE OTHOIIEHHUS, HAXOAUTh I'€OMETPUUYECKUE BEIMUYUHBI
(MHA, yroJ, Mowmaab, 00bEM) MPHU PELICHUH 3a/ad U3 JPYrHX Y4eOHBIX MPEIMETOB U U3 pealbHOM
KU3HU;

17) ymeHue cBOOOIHO ONEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPIMHAT, BEKTOP,

KOOPJAMHATBl TOYKH, KOOPJAMHATHI BEKTOpa, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOpPA HA YHCIIO,
pa3iokeHue BEKTopa Mo 0a3ucy, CKaIIpHOE IMPOW3BEJCHHE, BEKTOPHOE NPOM3BEACHUE, YToll MEXIy
BEKTOPAaMHU; YMEHHE HMCIOJb30BaTh BEKTOPHBIN M KOOPJAWHATHBIA METOJ JJIsl PELICHUS T€OMETPUUYECKUX
3a7a4 M 3a7a4d APYyrux ydeOHBIX IIPEIMETOB; ONEPUPOBATH IMOHATUSAMHU: Marpuua 2 X 2 m 3 x 3,
ONpPEIETUTENb MAaTPULIbl, TEOMETPUYECKUI CMBICII OIIPENEIIUTENS;

18) ymeHue MoaenupoBaTh peajibHble CUTyallud Ha SI3bIKE MaT€MATUKH; COCTABIIATH BBIPAXKEHMUS,
YpaBHEHUsI, HEPABEHCTBA M HUX CHCTEMbI IO YCIOBHMIO 3aJauM, MCCJIEAOBATH MOCTPOECHHBIE MOJEIH C
UCTIOJIB30BaHUEM ammapaTa anreOpbl, HHTEPIPETUPOBATH MOJTyUYECHHBIN PE3yIbTarT;

CTPOUTHh MAaTEeMaTH4YECKUE MOJEIU C MOMOIIbI0 F€OMETPUUYECKUX MOHATUM M BEJIMYUH, PEIIATh
CBS3aHHbIE C HUMHU IPAKTHUYECKHE 33/a4d; COCTABIATh BEPOSITHOCTHYIO MOJENIb U MHTEPIPETUPOBATH
MOJIyYEHHBIN pe3ysbTarT;

pelarh NpUKIaAHbIE 3a/la4l CPEeJICTBAMU MATEMaTUYECKOr0 aHajlM3a, B TOM YHUCIIE COLUAIbHO-
SKOHOMHYECKOTO M (PU3UYECKOr0 XapaKkTepa;

19) ymenue BeIOUPATh MOAXO AN METO JIsl PEIICHUS 3a]1a4H,

MOHMMAaHUE 3HAYUMOCTH MATEMAaTHKU B U3YYEHUU MPUPOJIHBIX U OOIIECTBEHHBIX IMPOLIECCOB H
SIBIICHHUI;

YMEHUE pacro3HaBaThb IPOSIBICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE, YMEHHUE IPUBOAUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUHCKON U MUPOBOM MaTeMaTU4ECKON HAYKH.

VY4eOubiii mnpenmer «Matematuka» oOecneunBaeT (OPMUPOBAHHUE CIEAYIOIIMX  OOIIUX
xkommnereHmii @I'OC no cnenunansHocTy [Ipon3BoACTBO M 00CTYKUBaHUE aBUALIMOHHOM TEXHUKHU:

OK 01. Beibupats criocoOsl perieHus 3a1ad npodeccnoHalbHOM 1eATeNbHOCTH IPUMEHUTENBHO K
Pa3JINYHBIM KOHTEKCTaM;
OK 04. Db dexTrBHO B3aUMOIEHCTBOBATh U padOTaTh B KOJUIEKTUBE U KOMaH/IE;

IIpn BbIMOAHEHMM pabouell MporpaMMbl  001€00pa30BaTENLHOTO y4eOHOro MpeaMeTa
«MatemaTukay» OCYyLIECTBISETCS OLIEHKA ayUTOPHON M BHEAYJTUTOPHOH AEATENbHOCTH O0YyYaroLIHXCs.
Pe3ynbraThl TEKyIIETo KOHTPOJIS CKIIAABIBAIOTCS U3 PE3yIbTATOB:

- pabOThI 0OYYAIOUIMXCS HA 3aHATHUSAX, B T.4. IPAKTUUYECKUX 3aHITUAX

- BBITIOJIHEHUS] BHEAYTUTOPHOM CaMOCTOSITENIbHON paboThI;

- KOHTPOJIBHBIX paloT.

Jlig monydeHusl JOMycKa K IIPOMEXKYTOUHOM arrecTanuu o00sf3aTeIbHO BBIIOJIHEHUE BCEX
KOHTPOJIbHBIX, MPAKTUYECKHX, M TOJHOTO MepedHs BceX (OpM BHEAYAUTOPHOW CaMOCTOATEIbHOM
paboTEHL.

IIpomexxyTounast arrectauusi B (opMe 5K3aMeHa IPEJIojaracT BbIMOJIHEHUE pPacyETHOTO
3alaHUs. HpI/I BBICTABJICHHWH OLICHKHU 34 DK3aMCH PE3YJIbTaT TCKYIICTO KOHTPOJIS HE YUUTBIBACTCA.
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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. Pemenune cucrem HepaBeHCTB. PellleHHe HEpaBEeHCTB BTOPOW CTEIICHH.
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 2.1 Ilpenen ¢pynkuun. IlpousBognas u ee NpuiI0KeHUst

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.

Ipaxmuueckas paboma Nel3 «Perenue 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»

Ilpakmuyeckasa paboma Nel6 «[leiicTBust HaJl BEKTOPaMH, 33JaHHBIMUA CBOUMH KOOPIMHATAMH »

Ipaxmuueckas paboma Nel7 «BpraucieHue cKajlsipHOTO IPOU3BEACHUS BEKTOPOB »

Ilpakmuyeckas paboma Ne 18 «CoctraBineHre ypaBHEHUN TPSAMBIX»

Tema 4.2 Crepeomerpus

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.

Ilpaxkmuueckoe 3anamue Nel9 «Pewenue 3a0au na ceomempuieckue npeoopas’oeanusi»

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, csa3ublii rpad. Crenens (BasieHTHOCTH) BepiuuHbl. [IyTh B rpade. Llenu u mukmisl. 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
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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

34

HaumenoBanmue Copep:xanue yueGHOro MaTepuajia 1 GopMbl OPraHU3aLUHU e TeJIbHOCTH 00y4aloIMXCs O0bem B JIn4HOCTHBIE
pa3/iesioB U TeEM yacax Pe3yJabTaThI U
o0mue
KOMIIeTeHLIMH
1 2 3 4
Pasznen 1.Anredpa
Copeprxanne yaeOHOTO MaTeprala
Tema 1.1
Pa3BuTHE MOHSITHS O 1. Marematuka B HAy4HOU KapTuHe Mupa. Pons maTemaTnku B pazputuu Poccun. 14 JIP 8, OK 01, OK
yucie. Kommiekcupie 2. ITonsiTue MHOxecTBa. Onepanuu Hag MHOXKecTBaMu. HaTypanbHble, Lenble, 04
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, JIP
Ipaxmuuecxoe 3ansamue Nel «/leticmeus HAO KOMNJIEKCHOIMU YUCTIAMUY 24
Tema 1.2 Conepxkanne yaeOHOTO MaTepuasa 20 OK 01, OK 04, JIP
YpaBHeHnus u 1. JIunHeliHble YpaBHEHUS M HEPAaBEHCTBA C OJHOW NEpPEMEHHON 34
HepaBeHCTBA. 2. KBagpatselie ypaBHeHus. Teopema Buera. bukBagpaTHble ypaBHEHUS
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, JIP




Tema 1.3
Kopuu, crenenu u
Jorapu@msl

CreneHs U ee CBONCTBA.

Kopenb n-oii creneHu U ero cBONCTBa

WppanmoHaibHble YpaBHEHHUS

Jlorapudwm u ero cBoicTBa.

[IpeoOpa3zoBaHue JOrapuPMHUISCKUX BRIPAKCHHH

A R Pl Pl Il

. Pemenue 3agau

24, JIP 34

HpaKTI/I‘IeCKI/IC 3aHATUA
Ilpaxmuueckoe 3ansmue No3 « Pewienue uppayuoHanbHulX YPagHeHULL)

OK 01, OK 04, IIK
1.2

Tema 1.4.
OyHKIUU, UX CBOMCTBA U
rpaduku

ConeprkaHne y9e0HOTO MaTepraia

Crioco0sl 3aanus GyHKImi. O0IACTh ONPEISIICHUS] 1 MHOXKECTBO 3HAUCHHUIA

CaoiicTBa QyHKIHNH.

Crenennast pyHKIIUS

[IpeoOpa3zoBanus rpa@uKoB HYHKIIHH

[oka3zarenpHasi QyHKIMSI: €€ CBOMCTBA M rpa KK

ITokaszaTenbHbIE YPABHEHHUSI

PemieHne noka3arenbHbIX YPAaBHEHHUN

el Pt Dl Pl e Il e

Iloka3zarenpHbIe HCPaBECHCTBA

9 Jlorapndmudeckass QyHKITHS: ee CBOMCTBA B Tpad KU

10. JlorapudmMudeckue ypaBHEHHUs

11. JlorapudmMudeckre HepaBeHCTBA

26

OK 01, OK 04, JIP
34

[IpakTHYeCKye 3aHATHS
Ipakmuyeckoe 3anamue Ned« Pynkyuu, ux c6oucmsa u epaguruy

Ipakmuueckoe 3auamue Ne5 «llokazamenbhvie u 10capu@muyeckue ypasHeHus u

Hepaesencmeay

OK 01, OK 04

Tema 1.5
OcHOBBI
TPUTOHOMETPUH

CojneprkaHue yueOHOro MaTepuasia

PaIII/IaHHOC HN3MCPCHHUE OYT U YIJIOB. EIII/IHI/I‘IHaSI UKCJI0BasA OKPYKHOCTD.

TpI/IFOHOMeTpH‘IeCKI/Ie q)YHKLII/II/I OCHOBHEBIE TPUTOHOMCTPUUYCCKUC TOKACCTBA.

CBoiicTBa TPUTOHOMETPUYECKUX (YHKIHUH.

DopMyJIbl IPUBENCHHUS

DopMYJIbl CIOKEHUSL.

TpI/IFOHOMCTpI/I‘-ICCKI/IG (bYHKL[I/II/I YABOCHHOI'O M ITOJIOBUHHOI'O ApryMCHTA.

Oynkunu y=Sinx, y=Cosx, uX CBOHCTBa U rpaduKu.

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

OOpatHble TPUrOHOMETPUYECKHE QYHKITHH.

e Nl bl PN Rl Pl Pl I o

0. Pemenre npocredinx TPUrOHOMETPUYECKHUX YPABHEHUI.

26

OK 01, OK 04, JIP
24
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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, JIP
Ipenea pynxkouu. 1. Croco0bl 3aaHus U CBOMCTBA YHCIOBBIX TToceaoBaTebHOCTel. [Ipenen 34, JIP 24
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. [Tpon3BoaHAasI TPUTOHOMETPHUIECKIX, IIOKA3aTeIbHON 1 JorapuhMudeckor GyHKIHH
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)
KonTtposbHble paboTh 2
Tema 2.2 Conepxanne yueOHOTO MaTepuala 24 OK 01, OK 04, JIP

HMHuTterpan u ero

1.

ITepBooOpasnas. HeonpeneneHHpI HHTETPaI B €0 CBOHCTBA

24
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NPpUMEHCHUE

OcHoBHBIC (POPMYITBI HHTETPHPOBAHUSL.

I/IHTCI‘pI/IpOBaHI/IC MCTOAOM IMTOJACTAHOBKHU

OmnpenenenHblil muHTErpai u ero cBorictBa. ®opmyna Hetotona-Jleiibauma

Brruncnenne onpeaeneHHOro HHTErpajga

Brruncnenune OIMPEACICHHOI0 MHTErpajia METOAOM IMOJCTAHOBKHU

BrlunciaeHue miomanay mIoCKuX (pI/Ipr C MOMOMIBIO OMPEACJICHHOI'O MHTCIpajia

el e Fa R Pl Bl 1

Pemenue 3agau

9 Pemcune MPUKIIAAHBIX 3aJa4 C MOMOIIBIO OMPCACIICHHOT'O MHTCTpajia

10. Pemenne 3agau

TIpakTrHueckue 3aHsATUsA:
Ilpakmuueckoe 3auamue Nell « Boiuucnenue neonpedenieHubix uHmespaiosy

IIpodeccrnonabHO OPHEHTUPOBAHHOE CO/IEPKAHME

IIpakTrueckue 3aHsTUS:
Ilpakmuueckoe 3amsmue Nel2 «Pewenue npogheccuoHanbHbix 3a0ay ¢ NOMOWbLIO
OnpeoeneHHo20 UHmMezpanay

OK 01, OK 04, IIK
1.2

Pa3nen 3. dnemeHThl KOMOMHATOPUKU. OCHOBBI TEOPHH BEPOSITHOCTH U MATEMATHYeCKOI
CTATHCTHKHU

Tema 3.1 DneMeHTHI
KOMOHUHATOPUKH

Conepxxanue y4eOHOrO MaTepraa

1. OCHOBHBIE MTOHATHS U TIpaBUIIa KOMOMHATOPUKH. BBIOOpKH ¢ MOBTOpEeHUSAMH 1 O€3
ITOBTOPEHHUN

2. bunom Herotona. CBoiicTBa OMHOMHAIBHBIX KO3 HINEHTOB

OK 01, OK 04

HpaKTI/I‘IeCKI/Ie 3aHATUA
Ilpakmuuecxoe 3auamue Nel3 « Pewenue 3a0au na pacuem 8b160pOK»

OK 01, OK 04

Tema 3.2
DJIeMeHTBI TEOPHH
BEPOATHOCTE U
MaTeMaTH4ecKomn
CTATUCTUKU

Conepxkanue yu4eOHOro MaTepuaa

1. Cayuaiinsie coObiTus. [lonHas rpynna coOsituii .Onepanuy Hax CrydaiHBIMU
coObITHsiMU. Kitaccuueckoe onpeieneHne BEpOsITHOCTH COOBITHSI.

2. TeopeMsbl CII0KEHUS U YMHOXKEHUS BEPOATHOCTEN. BEpOATHOCTH COBMECTUMBIX U
HECOBMECTUMBIX COOBITHH.

10

OK 01, OK 04, JIP
34

3. ®opmyna bepryu

4. OCHOBHBIC IOHATHS MAaTEMAaTHYCCKON CTATUCTUKU

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE

IIpakTuueckue 3aHsATUA
Ipaxmuuyeckoe 3ansamue Nel4 «Pewerue 3a0a4 Ha 8bIHUCTIEHUE 8EPOSIMHOCIU COObIMULL
C NPpOhecCUOHATLHOU HANPABTIEHHOCTbIO )

OK 01, OK 04
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Pasnen 4. 'eomeTpusi

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 3anamue Nel6 «/leticmsusi Hao eexkmopamu, 3a0AHHLIMU CEOUMU
KOOpOUHAmMamuy
Ilpakmuuecrkoe 3auamue Nel7 «Buvluucnenue crkansapnoco npoussedenus
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 yueOHOTro Marepuaia 22 JIP 34, OK 01, OK
Crepeomerpust 1. AKCHOMBI CTEPEOMETPHH 04
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. [Tepnenaukyisip 1 HakJIOHHAsL. Teopema o0 Tpex NEPHEHIUKYISPAX. YTOJI MEXIY MPAMOM
Y IJIOCKOCTHIO. JIByTpaHHbBIN yroJi
9. [Toropenue Temsl (1 4.)
[IpakTideckue 3aHATUSL 4 OK 01, OK 04

Ilpakmuueckoe 3anamue Nel9 «Pewenue 3adau Ha 2eomempuiecKue
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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, JIP
MHoOrorpaHHUKH U 1. [ToHsATHE O TEOMETPUICCKOM TeJIe M €0 MoBepxHOoCTH. Teopema Diiepa. 34
KpyrJble Teja 2. ITpusma.

3. [Mapamnenenunea. Ky6. Cummerpun B Ky0e, napajuiesienune e, mpu3Me.

4. [Inomaap NoaHON U OOKOBOM MOBEPXHOCTH MPU3MBIL..

5. Ceuennst Ky0a, MPU3MBI

6. Pewienue 3amau

7. ITnpamupa. IIpaBuibHas nupamuaa.

8. Yceuénnas nupamuna. Tetpasap.

9. [Tnomanp nosHON M O0OKOBOH MOBEPXHOCTH MTUPAMULIBI.

10. IIpencraBneHue o NpaBUILHBIX MHOTOIPaHHUKAX

11. Brrunciienue miomaiei moBepXHOCTH MHOIOTPAHHHUKOB.

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

13. OceBble CEUCHHSI M CEUCHUS, TapaJUIeIbHbIE OCHOBAHUIO.

14. [Inomane NOBEpXHOCTH IMIUHAPA, KOHYCA.

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

16. [Tomaas TOBEpXHOCTH MIapa.

17. Briunciienne miomaiel NoBepXHOCTH IWJIMH]Ipa U KOHYCA.

18. 00béM U ero nzmepenne. O0bEM Ky0a, MPSMOYTOJILHOTO MapaAIICIICIHUIIE A,

19. O0BEM TPU3MBI U TMPAMUBI.

20. O0BéM IIIMHApa ¥ KOHYCA.

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 CamocrosTenpHas pabora 39 JIP 24, JIP 34, OK
MPOEKT 1. [IpoekTrpoBaHue B MATEMAaTHKE 01, OK 04
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 JIP 24, JIP 34, 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;

MOJIETT TE€OMETPUICCKHX TEIT;

IIJIaKaThbI 110 TCOMETPUM,;

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

IIOPTPECThI BBIAAOIIUXCA neﬂTeneﬁ MaTEMAaTHUKU.

TexHuUeCcKHUe CpeIcTBA O6V‘16HI/I${:

KOMITBIOTEP C JIMIIEH3MOHHBIM TPOTPAMMHBIM 00€CTICUeHHEM IS TIPETIOaBaTels;
[IEPCOHANIbHBIN KOMIIbIOTEDP C nepudeprent 1uist yyaierocs;

MyJIbTUMENA IIPOEKTOP;

JEMOHCTPALIMOHHBIN JKpaH;

ayJIMOBU3yaJIbHbIE CPe/ICTBAa O0yUEHNUS;

3JIEKTPOHHBIE HOCUTEIHN HH(POPMAIIHH.

OcHoBHas nuTeparypa

1. Maremaruka: anreOpa ¥ Havajla aHaIKM3a, TeoMeTpus. AnreOpa v Hadana aHanu3a.10-11 kmaccel

: yae0. 1 061eodpa3zoBaT. opranuzanuii: 6a3zossiit u yriy6. yposau/(I1I. A. Anumos, FO .M. Komnsrus,

M. B. TkaueBa u 1ip.)-3-eu3a.-M.-:IIpocsemnienne;2021r.

JononHuTenpHas IMuTEpaTypa

1. EaH_IMaKOB, M.N. Marematuka: aﬂrera 1 Havdalla MaTCMAaTUYCCKOI'0 aHaJIN3a, TCOMCTPH:

3amauHuK: yued. mocooue s CTy 1. yapexaeHul cpen.mpod.odpa3zosanus / M.U. bammakos. — M.

N3parensckuii nentp "Akagemus', 2021. — 413 c.

2. bammaxkos, M.1. MaTtemaTuka: anrebpa u HadaJla MaTeMaTHYE€CKOTO aHAJIN3a, TEOMETPHS:

Y4eOHuUK [T CTyA.yUpexaeHui cpea.mpod.oopazopanus / M.U. bammakoB. — M.: M3naTenbckuii eHTp

"Axagemus", 2018. — 256 c.

3. Ilexneukwuii, N.JI. Matemaruka: Y4eOHUK A CTY.YUpexaeHuid cpen.npod.oobpazosanus / 1. /1.

[Texnenxuii. — M.: MU3natenbckuii nentp "Axagemus", 2017. — 320 c.

DneKTpoHHBIE 00pa30BaTeNbHBIE PECYPCHI
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Http://www.math.ru. — /lara noctyna: 16.05.2023.

https://www.bymath.net. — Jlata noctyma: 16.05.2023.

I'paduku Gpynkumii http://graphfunk.narod.ru /lara noctyna: 16.05.2023.
Marematnueckue 3Trb! https://etudes.ru/ Jlara nocryma: 16.05.2023.
Maremaruka B IOMOIIb NIKOJILHUKY U CTYACHTY (TECTHI IO MaTeMaTHKe online)
http://www.mathtest.ru Jlata nocrymna: 16.05.2023.

https://www.yaklass.ru/. — Jlara goctyma: 16.05.23
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4. KOHTPOJIb N ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O ITPEJIMETA «MaTtemMaTuka»

KOHTpOJII) N OICHKa PC3YJIbTATOB 06y‘I€HI/I}I OCYHCCTBICTCA IIPCIIOAABATCIICM B
mpoHecce MpOBCACHUA ITPAKTHUUCCKHUX BaHHTHﬁ, TGCTHpOBaHHi’I, KOHTPOJIBHBIX pa60T a
TAKIKC BBIIIOJTHCHH S O6y‘{aIOIHI/IMI/ICH HHAWBUAYAJIBbHBIX SaﬂaHHﬁ. PCSYJII)T&TLI 06yquI/151
OopCACIIAOT, YTO 06y‘—IaIOIHI/ICC$I OOJDKHBI 3HATb, IIOHHMMATb WM IACMOHCTPUPOBATH 110

3aBCPIICHUMN U3YUCHHA IIPpCaAMCETA.

Ilns  dopmMupoBaHus, KOHTPOJS W OIEHKH pPe3yJbTaTOB OCBOCHUSA YYEOHOTO
npeaMeTa MCIHOJIb3YEeTCs CHCTEMa OLIEHOYHBIX MEPONPUSITUHM, MpeICcTaBlsionias coOoi
KOMIUIEKC Y4Y€OHBIX MEpOIPUATUM, COTJIACOBAHHBIX C pe3yJibTaTaMu OOy4YeHUs U
chopmynupoBanHbix ¢ yueroM @I'OC COO (mpeaMeTHble pe3ysbTaThl MO MPEAMETY) U

dI'OC CIIO.
Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIIETEHII S MepOnpUsITUS
OK 01. Beibupats Pl Tema 1.1,1.2,1.3,1.4,1.5 TectupoBanue
CrocoObI peleHus 3a1a4 P2 Tema 2.1,2.2 YcrHbIit onpoc
npodecCHOHAIbHON P3 Tema 3.1, 3.2 MaremaTtuueckui
JEATEIbHOCTH P4 Tema 4.1,4.2,4.3,4.4 JUKTaHT
MIPUMEHUTETHLHO NunuBunyanpHas
K pa3InYHbIM KOHTEKCTaM CaMOCTOATENIbHAs
pabota
[IpencraBnenue
pe3yabTaToOB
MIPaKTUYECKUX
pabor
KoHnTponbHas
pabota
Bremonunenue
9K3aMEHAIIMOHHBIX
3aJaHui

43




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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