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Pa6ouast mporpamMma y4eOHo# JucHuIuMHEbL «MaTteMaTuKay COCTaBiCHa B COOTBETCTBUM C
TpeGoBaHmsaME DenepatbHOr0 roCyIapcTBEHHOr0 00pa30BATENBHOTO CTAHIAPTA CPEHETO 001mero
06pa3oBaHus, yTBEP)KICHHOI0 IprKasoM MUHHCTEPCTBA obpazopanus u Hayku PO ot 17 mas 2012
r. N 413 (8 pen. Ilpukxasa MunoGprayku P® ot 29.06.2017 Ne613) u ¢ yd4eToM HpHMEPHOH
paGoueii TpOrpamMMBl, yTBepXKIeHHO! Ha 3acenanuy COBETa MO OUEHKE COACPKAHHA U KauecTBa
IPUMEPHBIX Pabodmx IporpaMm o6meo6pasoBaTebHOr0 U CONHAIBHO-TyMaHHTAPHOTO IHIUIOB
cpemHero mpodeccruoHansHoro obpazosanst IIpoToxon Ne 14 01 30.11.2022 .

Opranusanus-paspaborank: MapKCOBCKUH CeTbCKOXO03AHCTBEHHBIN TEXHUKYM - QuIuan
®I'BOY BO «CapaToBCK#ii rOCyIapCTBEHHBIA YHUBEPCUTET TCHETUKH, OHMOTEXHOJIOTHUH U
umkenepun umenu H.J. Basunosay

Cocrasurens: Abpamosa FO.b., mpenoaasarens
[IpenonaBarens 0/{;2" '// Abpamosa 1O.b.

PaccMoTpeHa Ha 3aceaHuH IIMKIOBOM KOMUCCHH CIIEIUAIBHOCTH 09.02.07 UudopmanuoHHbIE
CHCTEMBI ¥ IPOIPAMMHUPOBAHHUE
npotokoi Ne 3 ot «27» oxtsa6ps 2023 roxa.

I[Ipencenarensb ( Z .~ P.X. Cepreesa

PeKoMeHI0BaHa METOIMYECKHM COBETOM MapKCoBCKOTo (uimaia K UCIOIb30BaHUIO B
yue6HOM Tponecce 1o crenranbHocTy 09.02.07 UHbOpMAIMOHHbIE CHCTEMBL A
IIPOrpaMMUpPOBAHKE

npotokoi Ne 3 ot «21» mos6psa 2023 rozxa

[Ipencenarens METOAMYECKOrO COBETA f 1.A. KydepeHko

Vreepxaena J{upexropom u CoBeToM @HHH%Z nporokon Ne 2 ot «21» Hoa0psa 2023 roxa.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN IMPOr'PAMMBI YYEBHOU
JUCIHUIIVIMHBI «<MATEMATHKA»

1.1. MecTo AMCUUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMMbI:

VueOHast nucuuiuinHa «Marematnka» SBISIETCS 00s3aTelIbHONW YacThio 00IEe00pa30BaTEIHLHOTO
uKiIa obpazoBarenbHOM nporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO mo cneunansuoctu (09.02.07
NudpopMaiioHHBIE CHCTEMBI 1 ITPOT PAMMUPOBAHHE.

Oco0oe 3HaueHue AucHMILIIHA uMeeT mpu GopmupoBanuu U passutau OK 01.; OK 02.; OK 03.;
OK 04.; OK 05.; OK 06.; OK 07.

1.2. llesb ¥ IJIaHUpPYeMble Pe3yJbTAThl 0CBOEHUS] THCHHUIIINHBI:
O6mume kommereHMu U npodeccnoHanbHbie kKoMiereHnnn OI'OC CIIO B cooTHeceHHH ¢
JTUYHOCTHBIMH, METANPEJAMETHBIMUY TPEAMETHBIMH pe3yJibTaTaMu OOydeHUsi 0a30BOT0 YpPOBHS

®I'OC COO npencraBiieHbl B TAOJIHIIC:

MeranpenmeTHble pe3ybTaThl:

Osnazenne YHHUBEPCATbHBIMU
Y4IeOHBIMH [103HaBaTEIbLHBIMU
JNEWCTBUSIMU:

a) 0a30BbIC JIOTUYECKUE JICHCTBUS:

- caMOCTOATeNEHO  (hopMyITUpOBaTh
H aKTyaJIH3HpOBaTh npobuemy,
paccMaTpuBaTh

€€ BCECTOPOHHE;

- yCTaHABIIUBATh CYyIIECTBEHHBIN
MIPHU3HAK WU OCHOBAHUS JUISt
CpaBHEHUS, KIacCH(DUKAIUH
1 00001IeHuS;

- OIpeNeNsATh LN JeATCIBHOCTH,
3aaBaTh MapaMeTPbl U KPUTCPUH HUX
JIOCTHIKCHUS,

- BBUSIBIITH ~ 3aKOHOMEPHOCTH  H
MIPOTHBOPCUHS

B PacCMaTPUBACMBIX SIBIICHHUSX;
- BHOCUTb KOPPEKTHBBI B ICSITEIBHOCTb,
OIICHUBATh COOTBETCTBHC PE3YJIHTATOB
LIEJISIM, OIICHUBATh PUCKU MOCIICACTBHIMA
NEeTENBHOCTH

- pa3BUBaTh KPCATHBHOE MBIIUICHHUE
IIPH PELICHUH KU3HCHHBIX TIPo0iIeM

0) 0a30BLIE HCCJIETIOBATENLCKHAE
JIEUCTBUSL:

Koa n PesysibTaThl 00yYeHHs
HanMeHOBaHHe
(popmupyembix Oo6mue JucuuninHapHbIe
KOMIIeTeHIU I

OK 01. BeiOupare | JluuHocTHBle pe3ynbTaThl B 4acTH: | Brmanmenue METOJaMu JI0Ka3aTeJIbCTB,

CHIOCOOBI peleHusl | TPYJOBOrO BOCIMTAHUS: ANropuTMaMu peneHus 3a1ad; yMeHHe

3amay - TOTOBHOCTb K TpYIy, OCO3HaHHE | (GOpMyNIUpOBAaTH ONpEACICHHS, aKCHOMBI U

MpodeCcCHOHANBLHO | LEHHOCTH MacTepCTBa, TPYIOII00HE; TEOPEMBI, MIPUMEHSTh ux, MPOBOIUTH

i  [eATeNbHOCTH | - TOTOBHOCTh K aKTHBHOH JEATENBHOCTH | JOKa3aTeNbHBIE PACCYKACHUS B XOJAE pEIICHHS

[IPUMEHUTEIHHO TEXHOJIOTMYECKOH W COLMAJbHOW | 3amad;

K pa3INYHBIM | HanpaBJIEHHOCTH, CHOCOOHOCTh | YMEHHE ONEepHpoBaTh MOHATHAMH:  CTENCHb

KOHTEKCTaM MHHUIUHPOBATb, IUTAHUPOBATh W | 4Yncma, jorapuM 4HCIIA; YMEHHE BBINOIHATH
CaMOCTOSATENIBHO ~ BBINIONHATH TAKYIO | BBIUMCICHHWE 3HAYEHWH W NpeoOpa3oBaHU
JeATETbHOCTD; BBIDOXCHUH CO CTEHNECHAMH U Jiorapudmamuy,
- WHTepeC K pa3InYHbIM cdepam | mpeoOpa3oBaHUS JIpOOHO-panMOHAIBHBIX
npodeCcCHOHANBHOM eI TeIbHOCTH/ BBIpaKEHUI;
- TOTOBHOCTh WU CHOCOOHOCTH K | YMeHHe OTIepPHPOBATH TMOHATHSMHU:
00pa3zoBaHuIO paruoHaIbHEIE, HppanyoHaIbHEIE,
U CcaMOOOpa30BaHUIO Ha IPOTSDKEHWH | TOKasarelbHbIe, CTElEHHbIe, JorapupmMuyeckue,
BCel KU3HU TPUTOHOMETPUIECKHE YpaBHEHHUS

1 HEPaBEHCTBA, UX CUCTEMBI;
VYMeHHe oneprpoBaTh MOHITUSIMU: PallMOHAIbHAS
GyHKLUS, MOKa3aTenbHas (QYHKLUSA, CTENeHHas
¢byHKIUS, JorapupMuIecKas GbyHKIHA,
TPUrOHOMETpHYECKHe  (QYHKUUH,  OoOpaTHBIC
(GYHKLIUH; YMEHHE CTPOHUTH I'padUKH H3YYCHHBIX
(GYHKLUIA, UCTIONB30BaTh IPpaQUKU IPH H3YYCHUH
IPOLIECCOB

W 3aBUCHMOCTEH, NP PELICHUH 3alau U3 JPyrux
yueOHBIX IPEAMETOB U 3324 U3 PealIbHOM KU3HHU;
BbIpaXXaTh (GOPMYJaMU 3aBUCHMOCTH  MEXIY
BEJINUNHAMU;

YMeHHe pelaTh TEKCTOBBIC 33/1a41 PA3HBIX THIIOB
(B TOM uyHcie Ha MPONEHTHI, JOIM M YacTH, Ha
JIBIDKEHUE, paboTy, CTOMMOCTb TOBApOB M YCIYT,
HAaJIOTH, 3aJ1aui U3 00JIaCTH YIIPaBICHUS JTUIHBIMU

U ceMeiHBIMM  (HUHAHCAaMH);  COCTABISThH
BBIDOKCHUS, ypPaBHEHMs, HEPaBEHCTBA U HX
CHUCTEMBI TI0 YCIOBHIO 3aJa4d, HCCICHOBAThH
MOJTy9ICHHOE penieHne u OIICHUBATh

MIPaBIOIOI00HOCTh PE3yIbTATOB,;

‘YMeHue onepupoBaTh MOHATHAMU: TOUKA, IpIMas,
IUIOCKOCTh, IPOCTPAHCTBO, JBYTPaHHBIN yTOI,
CKPEIMBAIOIIHECS TIPSAMBIE, NapaJUIETBHOCTh |
NEePHEeHANKYISIPHOCTE TPSMBIX M IUIOCKOCTEH,
Yroj MEXAY MNpSMBIMH, YroJ MEXay HpsSMOH u
IUIOCKOCTBIO, ~ YIroJd  MEXJYy  IUIOCKOCTSIMH,




- BJIAJETh HaBBIKAMU y4eOHO-
HCCJIETOBATEILCKON Hu MIPOEKTHON
NIESTSIILHOCTH, HABBIKAMHU pa3pelIcHUS
mpobiem;

- CIIOCOOHOCTH u TOTOBHOCTH
K CaMOCTOSTEIbHOMY IIOMCKY METOIIOB

pemenuns TIPAKTUICCKUX 3ajaay,
TIPUMEHCHUTO PasIMIHBIX MCTOO0B
IIO3HaHUsA

- BBUIBISITH PUYUHHO-CIIC/ICTBEHHbIE
CBA3U

U aKTyaJu3UpoBaTh 3aJauy, BBLABUTaTh
TUNOTE3Y €€ pelIeHus, HaXOJuThb
apryMEHTBI JUIsl JI0Ka3aTeJbCTBA CBOMX
YTBEpKICHHUH, 3a7aBaTh MapaMeTpbl U
KPHUTEPHUH PEIICHHUS;

- QHAJIM3HPOBATh IOJYYCHHBIE B XOJE

pernreHns 3a1aun Ppe3yabTaTH,
KPUTHIECKH OIICHUBATH 1704
JIOCTOBEPHOCTD, TPOTHO3HUPOBATH
HU3MCHCHHUC

B HOBBIX YCJIOBUAX;

pa3pabaTbIBaTh UIaH peleHus
pOOIEeMBI

C y4eTOM  aHalk3a  HMEIOIIHXCS
MaTepHaTbHbIX

M HEMATEPHAJIbHBIX PECYPCOB;

- yMeThb TMEPEHOCHTh 3HAHUS B
M03HABATENBHYIO

5§ TPaKTHYECKYIO obmacTu
KU3HEIEATENLHOCTH;

- yMeTh WHTETPUPOBATh 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00JIacTe;

- BBIJIBUTaTh HOBBIC HJICH, MpEIIarath
OPHUTHHAJBHBIC TIOIXO/IBI U PEIICHHUS

- CTaBUTh TPOOJNIEMbI ¥  3aJayH,
JIOTTYCKaIoI1e CIOCOOHOCTh nux
HCIIOJIB30BAHUS

B IIO3HABaTeILHONM W  COIMAILHOM
MIPAaKTHKE

Osnazenne YHHBEPCATbHBIMU
PETYISATHBHBIMH JIENCTBUSIMU: a)

CaMOOPraHu3alys: JeNaTh OCO3HAHHBIN
BBIOOp, apryMeHTHUpOBaTh €ro, Oparth
OTBETCTBEHHOCTb 32 PELICHUE

paccTosiHUE OT TOYKH JIO0 TUIOCKOCTH, PAcCTOSTHUE
MEXTY TIPSIMBIMH, paccrosiHue MEXTY
IUIOCKOCTSIMHM;, ~ YMCHHE  HCIIOJIb30BaTh  MPHU
pelLICHUH 3a/a4 HM3yYeHHbIe (PAKThl U TEOPEMbI
IUIAHUMETPHH; YMEHHE OLCHUBATh  pa3Mephbl
00BEKTOB OKPY’KAIOIIET0 MIPa;

VYmMenue OIepUpPOBATH MIOHATHSIMH:
MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHHKA, KYO,
napajvielienuie], npu3Ma, mupaMmuzaa, Gurypa u
MOBEPXHOCTh BpAIICHUS, IWIMHID, KOHYC, MIap,
chepa, ceueHus (UTYpPHI BpAICHUS, IIOCKOCTH,
Kacaromascs chepbl, NWIHHAPA, KOHYCa, TUIOIIAIb
MOBEPXHOCTH  MHPAMHUIBI, TPHU3MBI, KOHYCA,
MWIMHAPA, IUIOIAAb cdepbl, o00beM KyOa,
NPSMOYTOJNIBHOTO MapaJuleNienuIeia, MUPaMHIb,
NpU3MbI, [WIMHApA, KOHyCa, IIapa; yMEeHHE
n300pakaTb MHOTOTPaHHUKA ¥ TMOBEPXHOCTH
BpAIlleHHs, MX CEYCHUs OT PYKH, C MOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M  AJIEKTPOHHBIX
CPE/ICTB, yMEHHE paclO3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; yMEHHUE pacro3HaBaTh
MPaBUJIBHBIC MHOTOTPAHHHKH;

YMeHue OmepHpOBaTh MOHATHUSMHE: JBHKCHHC B
IIPOCTPAHCTRBE, o 00HbIE ¢burypst B
MPOCTPAHCTBE; HCIIOJIL30BaTh OTHOILIEHHE
IUTOIIAJIe MOBEPXHOCTEH U 00HEMOB MOMOOHBIX
¢buryp npu pemieHun 3aaad;

YMeHHE BBIYUCISATh TEOMETPUYECKHE BETMIHHBI

(mmHa, yrom, miIOmanb, o00BEM, IUIOMAIb
MIOBEPXHOCTH), HCIOJb3Ys H3YUEHHBIE (POPMYJIIBI 1
METOJIBI;

Ymenune OIIepHPOBATH HOHSTUSIMH:

MPSMOYTOJIbHAS CHCTeMa KOOPIUHAT, KOOPIUHATHI
TOUYKH, BEKTOpP, KOOPIMHATHI BEKTOPa, CKAIIPHOE
MIPOM3BEICHUE, YTOJI MEXAY BEKTOpaMH, CyMMa
BEKTOpPOB, IIPOM3BEJIEHHE BEKTOpa Ha YHUCIIO;
HaXOJIUTh

C TIOMOLIBI0O H3YYECHHBIX (OPMYT KOOPIUHATHI

CepeIMHBI OTPE3Ka, PACCTOSHUE MEXAY IByMS
TOYKaMH;

VYMeHne BBHIOMpATh TOAXOMMIIAN  W3yYEHHBIH
METOJT

IS penieHus 3aJa4H, pacrno3HaBaTh
MaTeMaTHYeCKue (baxTbl

U MaTeMaTU4YecKHe MOJENU B NPUPOIAHBIX U
OOIIECTBEHHBIX SIBICHUSNX, B UCKYCCTBE; YMEHHE
[IPUBOJUTH NPUMEPbl MaTEeMAaTHUYECKUX OTKPBITHI
pOCCUICKON U MUPOBOIM MaTeMaTUYECKON HAyKH

OK 02.
M criosb30BatTh
COBpEMEHHBIE
CpecTBa IOWUCKA,
aHaIM3a n
MHTEPIIPETALNH
nHpopmanmy, u
MH(GOPMALMOHHBIE

TEXHOJIOTUU IS
BBLITTOJTHCHUS 3a7a4
[po¢eCcCHOHATBHO
i 1esITeTbHOCTH

JInuHOCTHBIE pe3ynbTaTel B
LIEHHOCTH Hay4YHOTO NTO3HAHUS:
-c(hOpMHUPOBAHHOCTh ~ MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsL HayKH u
00I1IeCTBEHHOH MPAKTHKH, OCHOBAHHOTO
Ha JAanore KyJIbTYD,
CHOCOOCTBYIOILETO OCO3HAHHIO CBOETO
MecTa B IIOJHUKYJIBTYPHOM MUPE;
MeranpeaMeTHbIE PE3YJIbTaThl:

qacTu:

OBnanenne YHHUBEPCATbHBIMU
YueOHBIMH MO3HABATEJIbHBIMU
JNENCTBUAMMU:

B) pabora ¢ nH(popMaIue:

- BIajeTh HABBIKAMH  ITOJyYEHUS

PIH(i)OpMaIII/II/I N3 HCTOYHHUKOB pPa3HbIX
THUIIOB, CAMOCTOSITCIIbHO OCYHICCTBJISATH

YMeHue omnepupoBaTh IMOHATHAMH: (YHKIHS,
HETpephIBHAS GhyHKIHA, MIPOU3BOTHAS,
nepBooOpazHasi, ONpeNeIeHHBIN WHTErpal;

YMEHHE HAXOAMTh IPOU3BOJAHBIE 3JIEMEHTapHBIX
(GYHKIMHA, WCHONIB3Ys CHPaBOYHBIC MaTepHabI;
UCCIIE0BATh

B MPOCTEHUHINX
MOHOTOHHOCTb,

¢yHKIMK ~ Ha
HaxOAWTh  HauOoONbIIHE U
HaMMEHbIINE  3HAYeHUS  (QYHKUUH; CTPOMUTH
rpagykd  MHOTOWIEHOB C  HCIIOJb30BaHHEM
anmnapaTa MareMaTHYeCKOTro aHajiu3a; MPUMEHSTh
HPOU3BOHYIO

NPy pelIeHHH 3ajJad Ha JBW)KEHHE; pelIaTh
MPaKTHKO-OPUEHTHPOBaHHBIE 3aja4n Ha
HauOONbIINE W HAWMEHbIIME 3HAYEHWs, Ha
Hax0XJICHUE ITyTH, CKOPOCTH U YCKOPEHUS
YMeHHe penaTh TEKCTOBBIC 33/1a41 PA3HBIX THIIOB

ciryyasx




MOMUCK, aHAaJIM3, CUCTEMAaTH3alMI0 U
HUHTEpIpETALHNIO nHdopmanuu
Pa3IIIHBIX BHIOB " bopm
IIPECTABIICHUS,

- cO3[aBaTb TEKCTHl B PAa3IMYHBIX
¢dopmarax ¢ y4eTOM HAa3HAYCHUSA
nHGOpPMAUUK M LEJICBOH ayIuTOPHH,
BEIOMpas ONTHMAIEHYIO hopmy
MPENCTABICHUS U BU3YATH3aIHH;

- OLICHUBATh JIOCTOBEPHOCTH,
JETUTHUMHOCTb nHpopmanuy, ee
COOTBETCTBHUE MPaBOBBIM
U MOPAITbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BAaTh cpeacTBa
WHPOPMAITNOHHBIX

U KOMMYHHUKALMOHHBIX TEXHOJOTHH B
peLieHnu KOTHUTHBHBIX,
KOMMYHHKaTUBHBIX

W OpraHM3alMOHHBIX  3a7ad ¢
COOJTFOIEHNEM TpeOOBaHUIA
SPrOHOMHKH, TEXHHKH 0€301acHOCTH,
TMTHEHBI, pecypcocOepexeHus,
MpaBOBbBIX W J3THYCCKUX HOPM, HOPM
HH(POPMAIMOHHOW OE30MTaCHOCTH;

- BJIaICTb HaBbIKaMH pacriO3HaBaHUA U

3aIIUTHI uH(pOpMaLHH,
WHPOPMATMOHHOM 0e30macHOCTH
JIMYHOCTH

(B TOM uymcie Ha MPOLEHTHI, AOJM W YacTH, Ha
JIBIDKEHUE, paboTy, CTOMMOCTb TOBApOB M YCIYT,
HAaJIOTH, 3aJla4¥l U3 00JIaCTH YNpaBICHHS JIMIHBIMH
U ceMeiHBIMH  (UHAHCAMH);  COCTaBIATH
BBIDQ)XCHUS, YPaBHEHMs, HEPAaBeHCTBA M WX
CHCTEMBl II0 YCIOBHIO 3aJadd, HCCIEN0BaTh
HOJTy4eHHOE perieHue u OLICHUBATH
NPaBIOIONO00HOCTD PE3YIIBTATOB;

YMeHHe OIepupoBaTh IMOHATHAMHU:  CpeIHee
apuMeTHyeckoe, MeAWaHa, HauOonbllee U
HavMEHbIlIee 3HA4YeHHs, pa3Max, IHCIepcus,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;
yMeHHe W3BJICKATh, MHTEPIPETHPOBATH
nHdopmanuio, NpeaCTaBICHHYI0O B Tabiunax, Ha
JuarpamMMax, rpadukax, OTpakarolIlylo CBOHCTBa

peabHBIX MPOLIECCOB
W SIBICHUH, TPEACTaBIATh HMHPOPMAIHMIO C
IIOMOILBIO TaOIUIL
W JMarpaMM; HCCIENOBaTh  CTATHCTHYECKHE
JaHHBIE, B TOM 4YHCIE C T[PUMEHEHUEM

rpa(bnqecxnx METOAOB 1 JJICKTPOHHBIX CPCICTB;

YMeHune BbIOMpaTh MOAXOMIIMH  H3yYSHHBIN
METOJ,

JULS pelieHus 3a/1a4y, pacrnosHaBaTh
MaTeMaTHYeCKue (baxThI

U MaTeMaTHYeCKHE MOJCIN B MPUPOAHBIX U
OOIIECTBEHHBIX SIBICHHUSAX, B HCKYCCTBE; yMCHHE
MPUBOANTH MPHMEPHl MATEMaTHIECKUX OTKPBITHIH
POCCHICKON U MUPOBOM MaTEMaTHYECKON HAYKH

OK 03.
[[nanupoBaTh

1 peann3oBHIBATH
cOOCTBEHHOE
podeccroHanbHO
e

I JIMYHOCTHOE
[pa3BuUTHE,
[peAnprHIMATENb
CKyTO

eI TeTbHOCTh

B
rpodeccroHanbHO
i chepe,
MCTIONIH30BATh
BHAHMS o
[IpaBOBOM

138 (rHaHCOBOM
rpPaMOTHOCTH

B Ppas3IuUHbIX
PKM3HEHHBIX
cuTyanusx

JlnqHOCTHBIE pE3yNbTaThl B  YaCTH:
JTYyXOBHO-HPaBCTBEHHOT'O BOCITMUTaHHUS:

- cOpMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, 3THYECKOTO MOBEICHHUS;

- CIIOCOOHOCTH OIICHHMBATh CUTYALUIO U
NPUHUMATh  OCO3HAHHBIE  pEIICHMS,
OPUEHTHPYSICh Ha MOpAJIbHO-
HPaBCTBEHHbIE HOPMBI M LICHHOCTH;

- OCO3HaHHEe JIMYHOIO BKJIaja B
MIOCTPOEHHE YCTOHYMBOTO OyAyIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pomutens M W (WIH) OPYTUM YICHAM
CeMbH, CO3/IaHMI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO  HIPHUHATHS  IEHHOCTEH
CeMEHHOM J>KM3HM B COOTBETCTBHM C
TpaauuusaMu Haponos Poccuu;
MertamnpeaMeTHbIE Pe3yNbTaThI:
OBnaneHue YHHUBEPCATbHBIMU
PEryJIATUBHBIMU JIEHCTBUIMU:

a) cCaMOOpTraHMU3aIIHsL:

- CaMOCTOATCIIbPHO OCYIIECTBJIATDH
MO3HABATCIIbHYIO JACATCIBHOCTD,
BBIABJIATH HpO6J’ICMBI, CTaBUTb u

(opMynHpoBaTH COOCTBEHHBIE 33]a4UH B
00pa3oBaTeNbHOM  NIESITENBHOCTH U
KU3HEHHBIX CUTYyallUsX;
CaMOCTOATENIFHO ~ COCTAaBIATH  IUIaH
pemieHnss  MPoOOJeMBI ¢ YYETOM
HMEIOIINXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEl UM NPEANOYTCHUH;
JIaBaTh OLIEHKY HOBBIM CHUTYAIIHIM;
crnocoOCTBOBaTh  (OPMHPOBAHUIO |
IPOSIBIICEHUIO IIUPOKOH JSpYyIAULUU B
pa3HbIX 00JacTsAX 3HAHWH, MOCTOSHHO
MIOBBIIIATH CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBIH YPOBEHbD;

Bnanenue METOaMH JIOKa3aTeIbCTB,
AITOPUTMAMH pemnieHns 3a1ay; yMeHHe
GOpMynHpOBaTH  ONpPENEICHUS, aKCHOMBI |
TEOPEMBI, PUMEHSTh uXx, HPOBOJIUTH
JIOKa3aTeNbHbIe PAacCYy)XICHHS B XOJE PpeIICHUS
3ajad;

YMeHue omnepupoBaTh IMOHATHAMH: (YHKIHS,
HernpepbIBHAs ¢byHKIMS, IIPOU3BOJIHAS,
nepBooOpasHas, OTIpe/IeIeHHBIN UHTErpa;

YMEHHE HAaXOJIWThb IPOM3BOJHBIC 3JIEMEHTapHBIX
(GYHKIMHA, WCHONIB3Ys CHPaBOYHBIE MaTepHAbI;
WCCIE0BaTh B MPOCTEHINNX CiTydasix (QyHKIMH Ha

MOHOTOHHOCTb, ~ HaXOAWTb  HauOoJbIIME U
HaWMEHbIINE 3HAYCHUS  (QYHKOHH; CTPOHTH
rpagUkd  MHOTOWIEHOB C  HCIIOJIb30BAaHHEM

annapaTa MareMaTHYeCKOTro aHajiu3a; MPUMEHSTh
IPOU3BOIHYIO

NPy pelIeHHH 3ajJad Ha JBW)KEHHE; pellaTh
MPaKTHKO-OPUEHTHPOBAHHBIE 3aa4uu Ha
HauOONbIINE W HAWMEHbLIME 3HA4YeHHs, Ha
HAaXO0X/ICHUE MyTH, CKOPOCTH U YCKOPECHUSI
YMeHHe ornepupoBaTh MOHATHAMU: PallMOHAIbHASL
GyHKIMS, TOKa3arenbHas (YHKIMS, CTENeHHas
byHKIMA, sorapumMuuecKas ¢byHKIMA,
TPUTOHOMETpUUYECKHE  (DYHKLUH, oOpaTHbIe
(GYHKIMH; YMEHHE CTPOHUTH IpaUKH H3YYEHHBIX
(GyHKINH, UCTIONB30BaTh IpaUKu MPH HW3YUECHUH
MPOLIECCOB

W 3aBUCHMOCTEH, TPH PELICHUH 3a/au U3 JPYrux
yueOHBIX PEAMETOB U 3324 U3 pealibHOW KHU3HH;
BbIpaXaTh (GOPMYJaMH 3aBUCHMOCTH  MEXIY
BEJINUMHAMU;

YMeHHe penaTh TEKCTOBBIC 33/1a41 PA3HBIX THIIOB
(B TOM uyHcie Ha MPONEHTHI, JOIM M YacTH, Ha
JIBIDKEHUE, paboTy, CTOMMOCTb TOBApPOB M YCIYT,
HaJIOTH, 3aJ1a4¥ U3 00JIaCTH YIIPaBICHUS JIUIHBIMU




0) CaMOKOHTPOJIb:

UCTIOJB30BaTh MPHUEMBI peICKCHU IS
OIICHKH CHUTYyallud, BBIOOpa BEPHOTO
peleHus;

- yMeThb OICHUBaTh pPHUCKH W
CBOCBPEMEHHO NMPUHUMATH PEIICHHS O
HX CHIKEHUIO;

B) SMOIIMOHATBHBII HWHTEJUIEKT,
MIpEe/IoIararuil chOpMUPOBAHHOCTD:
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOICH
CTpeMJIEHHE K JOCTIKEHUIO UEIH H
yCcrexy, ONTHUMH3M, HHHUIHUATUBHOCTD,
yMEHHE JIeHCTBOBATh, UCXOJISl U3 CBOUX
BO3MO>KHOCTEI;

- OMIIATHH, BKJIIOYAOIMIEH CITOCOOHOCTH
MMOHWMATh 3MOITMOHAILHOE COCTOSHHE

IpYTuX, YUYHUTHIBATh ero pH
OCYILIECTBICHUH KOMMYHHUKAaLUH,
crocoOHOCTP K COYYBCTBHIO W
CONEPEIKUBAHUIO;

- COIMaJIbHBIX HABBIKOB, BKIIOYalOIIUX
CIIOCOOHOCTE BBICTpanBaTh OTHOILICHUS

U ceMeiHBIMM  (HMHAHCAMH);  COCTaBIATH
BBIDOKCHUS, ypaBHEHMs, HEPaBEHCTBA W HX
CHCTEMBl II0 YCIOBHIO 3aJaud, HCCIEN0BaTh
HOJTy4eHHO® perieHue u OLICHUBATD
NPaBIOION00HOCTD PE3YIIBTATOB;

YMeHHe OmepHpoBaTh HOHATHAMH: CpeqHee
apudMeTHyecKoe, MeIWaHa, HauOoIbIIee W
HauMEHbLIee 3HA4YCHHs, pa3Max, JAUCIIepCus,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;
yMeHHe W3BJICKATh, MHTEPIPETHPOBATH
nHpopmanuio, MpeACTaBICHHYIO B TaOJIWIAX, Ha
JquarpaMMax, rpadukax, OTpakarollylo CBOWCTBa

pearbHBIX MPOIIECCOB
W SBJICHUN; MPEACTaBIATh HHOOPMAIMIO C
IIOMOILBIO TaOIUIL
W JMarpaMM; HCCIEOBaTh  CTATUCTUYECKHE
JAHHBIE, B TOM 4YHCIE C TMPUMEHEHUEM

rpa(uIecKuX METOZOB M 3JIEKTPOHHBIX CPEICTB;

YMeHue onepupoBaTb MNOHSITHAMM: CIIy4aiHbII
ONMBIT H CllydyailHOEe COOBITHE, BEPOSTHOCTH
CIly4alHOTO  COOBITHS;  YMEHHE  BBIYHCIATH
BEPOSITHOCTh C MCIOJIb30BaHHUEM TpadUuecKux

C JpYTMMHU JIIOJbMH, 3a00THTHCS, | METOMOB; TPUMEHATH (POPMYJIBI CIOKCHUS |
MPOSIBIIATE MHTEPEC U  pa3peliarb | YMHOXKEHHUS  BEPOSTHOCTEH, KOMOHHATOpPHBIE
KOH(JIMKTHI ¢daktel W GopMyNBl TNpH  pEIICHHH 3ajad;
OIICHUBATh BEPOSTHOCTH PEANBHBIX COOBITHH;
3HaKOMCTBO CO  CIlyJYallHBIMH  BEIMYHHAMU,
YMEHHE TPUBOJUTH IPUMEPHI MIPOSBICHIUS 3aKOHA
OOJNBIINX YHCENl B MPUPOMHBIX M OOMIECTBEHHBIX
SIBJICHUSX;
YMeHune BBIOWpATh TOAXOMIIIAN  W3yYCHHBIH
METO/T
TSt penieHus 3a71a4H, pacrno3HaBaTh
MaTeMaTHYeCKue (baxTeI
M MaTeMaTHYeCKHe MOJIeNd B MPHUPOJHBIX U
OOIIECTBEHHBIX SIBICHUSNX, B HUCKYCCTBE; YMECHHE
MPUBOJUTH MPUMEPHl MATEMATUYECKUX OTKPBITHIMA
pPOCCHICKON U MUPOBOM MareMaTH4Ye€CKONH HAyKH
OK 04. | JluuHocTHble pe3yiapTaThl B 4YacTu: | Buagenue METOAaMHK JIOKa3aTeIbCTB,
Db dexruBHO LIEHHOCTH HAyIHOTO MMO3HAHUA: | alTOPUTMaMU pereHus 3ajad4; yMEHHE
B3aMMOJCHCTBOBAT | OCO3HAHUE LIEHHOCTHU HayJHOH | (opMymupoBaTh  ONIpeAENCHHS, aKCHOMBI U
b JIeATEILHOCTH, TOTOBHOCTB | TEOPEMBI, MIPUMEHSTh UX, TIPOBOTUTH
M paboTaTh B | OCYIIECTBIATH MIPOEKTHYIO U | IOKa3aTelbHBIC PACCYXICHHS B XOJIE PEUICHUS
KOJIJICKTHBE U | HCCIemnoBaTelIbCKyIO JIeATeIbHOCTh | 3ajad;
KOMaHj1e WHIUBUAYATBHO U B TPYIIE YMeHue omnepupoBaTh TOHATUSAMU:  CpEIHEe
MeTtanpeamMeTHbIE Pe3yIbTaThl: apudMeTHUecKoe, MeIWaHa, HAuOOJbIIeEe U
OgnajieHue VHUBEpCAIbHBIMU | HaWMeEHbIIEe 3HAU€HWs, pa3Max, JUCIIEPCHS,
KOMMYHHUKATUBHBIMU JICHCTBUSIMHU: CTaHJapTHOE OTKJIOHEHHWE YHWCIOBOTO Ha00pa;
0) COBMECTHAs ICATCILHOCTb: yMeHue W3BJICKATD, MHTEPIPETUPOBATH

- IIOHUMATh n HCIIOJIb30BATh
IIPEUMYLIECTBA KOMaHJIHOU u
WHJIUBHyaJIbHOM paboThI;

- OpUHUMATh LEeId  COBMECTHOU
JEATCIIBHOCTH,  OpPraHHU30BBIBATH U
KOOpAMHUPOBATh JEUCTBUS 1O €€
JOCTHIKEHHIO: COCTAaBJIATh I1aH
JNEUCTBUM, paclnpenensaTb poid ¢
yueToOM MHEHHUH Y4aCTHHUKOB
00CyXXJaTh pe3yabTaThl COBMECTHOMH
paboTsr;

- KOOpPAMHUPOBATH U
pabory

B YCIIOBUSX DPEAJIBHOI0, BUPTYalbHOI'O
u KOMOMHHPOBaHHOTO
B3aMMOJICHCTBHS;

BBITIOJIHATH

nHGOPMALNIO, MPEICTABICHHYIO B TaOMUIax, Ha
JuarpaMMax, rpadukax, OTPaKarollyl0 CBOWCTBa

peaTbHBIX MIPOIIECCOB
W SBJICHUH; MPENCTaBIITH HWHOOPMAIHIO C
TIOMOIIBIO TaOJIHIY
W JUarpaMM; HCCIEIOBaTh  CTAaTHCTHUYCCKHUE
JaHHbIE, B TOM 4YHWCJI€ C [PUMCHEHHUEM

rpaduuecKuX METOIO0B U AJIEKTPOHHBIX CPEJICTB;
YMeHue omnepupoBaTh MOHATHUSIMU: CIy4alHbBIN
OIBIT

U CIy4aiflHOE COOBITHE, BEPOSITHOCTH CIy4aiHOTO
COOBITHSI; YMEHHE BBIYHCISATH BEPOSTHOCTH C
HCIIOIb30BAHUEM rpaduaecKux METO/IOB;
MPUMEHATE (OPMYIBI CIOKEHUS W yYMHOXKCHHS
BEPOSATHOCTEW, KOMOWHATOpPHbIE  (aKTBl |
dopMynBl TpW pENICHWH 3a/ad; OIICHUBATh




- OCYIIECTBIISITH MIO3UTHBHOE
CTpaTernieckoe TIOBE/ICHHE B
Pa3IMYHBIX  CHTyalUsX, HPOSBIATH
TBOPYECTBO M BOOOpakeHHe, OBITh
WHULMATUBHBIM.

OsnaneHue YHUBEPCATBHBIMH
PETYISATUBHBIMH ACHCTBHAMH:

T') IpUHATHE ceOs U IPYTUX JIOACH:

- NpPUHUMATb MOTHBBI M apryMEHTEHI
JIPYTUX Jroneit pu aHajm3e
PEe3YNbTAaTOB JEATELHOCTH;

- TNpHU3HaBaTh CBOE IIPaBO M IIPaBO
JPYTHUX JIOJIEH Ha OLTHOKHY;

- pa3BuBaTh CHOCOOHOCTh IOHHMATh

BEPOSATHOCTH PEaTbHBIX COOBITHIT, 3HAKOMCTBO CO
CIIy4aliHBIMU BEIUYMHAMH, YMCHHC TIPUBOJUTH
MIPUMEPHI TIPOSBICHUS 3aKOHA OOJBIIUX YHCEN B

TIPAPOIHBIX

M OOIIECTBEHHBIX SBJIEHUSIX;

YMeHne BBIOMpAaTh TOAXOMIIINAN  W3yYEHHBIIH
METOJT

IS pemeHus 3a7a4H, pacrmo3HaBaTh
MaTEMaTHYECKHE (baxThI

U MaTeMaTU4eCKUEe MOJENH B MPHUPOJHBIX H
OOIIIECTBEHHBIX SIBICHHSX, B HCKYCCTBE; yMEHHE
IPUBOJAUTH IIPUMEPHl MAaTEMATUYECKUX OTKPBITHH
POCCHICKON U MUPOBOM MaTeMaTUYECKON HAyKU

MHD
C TIO3UITUH JPYTOTO YEeIIOBEKa

OK 05. | JInuHOCTHBIE  pE3ydbTATHIB  YaCTHU: Bnagenune METOIaMHU JI0Ka3aTeIbCTB,
OCymecTBIATh 3CTETUYECKOr0 BOCIIMTAHUS: ANTOPUTMaMHU pemeHus 3ajad4; yMeHHe
[YCTHYIO MU | - SCTETHYECKOE OTHOIICHHE K MHDPY, | (GopMymupoBaTth ONpeAENCHHS, aKCHOMBI U
[TICHMEHHYIO BKITFOYast ICTETHUKY OBITa, HAYYHOTO M | TEOPEMBL, MIPUMEHSTh UX, TIPOBOTUTH
KOMMYHHUKAITHIO TEXHAYECKOTO TBOpPYECTBA, CIOPTa, | JOKA3aTeNbHBIC PACCYKICHHUS B XOJE PEIICHUSL
Ha TpyJia ¥ OOIIEeCTBEHHBIX OTHOIIICHUH; 3ajad,

FOcyﬂapCTBeHHOM - CHOCO6HOCTL BOCHpI/IHI/IMaTL yMeHI/Ie pemaTL TCKCTOBBIC 3aJa4Yn pa3H1)1x TUIIOB
s13pIke Poccuiickoit | pasnuyHble BUIBI UCKYCCTBA, TPAAULMU | (B TOM 4YHCIE€ Ha TNPOLEHTHI, JOJIM M YacTH, Ha
Denepanuun c|u TBOPYECTBO CBOEro | IBMXeHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT,
y‘-IeTOM nu leyFI/IX HapO[[OB, OIJ_lyHIaTI) HaJIory, 3aaa4u U3 O6J'IaCTI/I praBJ’IeHHH JINMYHBIMHU
locobeHHOCTeH SMOLIMOHANBHOE BO3/eiicTBE | U ceMeWHbIMH  (UHAHCAMH);  COCTaBIAThH
COLIMAILHOTO HCKYCCTBA; BEIpOKCHUS, YpaBHEHHs, HEPaBEHCTBA W UX
11 KyJIbTypHOTO | - YOEXICHHOCTh B 3HAYMMOCTH IUI1 | CHCTEMBl II0 YCIOBHIO 3aJa4d, WCCIEIOBATh
KOHTEKCTA JIMYHOCTH MOJTyICHHOE perieHne u OILICHUBATh

n  oOmecTBa
MHPOBOTO  HCKYCCTBA,
KYJIBTYPHBIX

W HapOJHOT'O TBOPUYECTBA
MeranpeaMeTHbIe pe3yibTaThl:
OBnaneHue YHHUBEPCAJIbHBIMH
KOMMYHUKATUBHBIMH JACHCTBUSIMH:

a)  oOuieHue: - OCYUIECTBIATH
KOMMYHHUKaIUH

BO BCeX cepax »KHU3HY;
- pacro3HaBaTh
cpencrea oOwieHwus, MOHUMATh
3HaYCHHUE COLMAITBHBIX 3HAKOB,
pacro3HaBaTh TPeIIOCHIIKH
KOH(DJIMKTHBIX CHUTYallMd W CMST4aTh
KOH(JIUKTBI;

- Pa3BEpPHYTO M JIOTUYHO U3JIaraTh CBOIO
TOYKY 3pEHHS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPECTB

OTEYCCTBEHHOIO0 |
STHHYECKHUX
Tpaguuui

HeBepOabHBIE

MPaBAONIOI00HOCTh PE3yIbTaTOB;

YMeHue onepupoBaTb HNOHSITHAMM: CIIy4alHBII
ONBITH  CilIydaifHOe  COOBITHE, BEpOSATHOCTH
CIly4alHOTO  COOBITHS;  YMEHHE  BBIYHCIATH
BEPOSATHOCTh C WCIONb30BaHHEM TIpadUuecKux

METOJIOB; TIPUMEHATh (OPMYNBI CIOXKEHUS |
YMHOXKEHUSI ~ BEpOSITHOCTEH, KOMOMHATOpHBIE
¢dakTel W (QopMymBl TpU pEIIEHHH  3a]ad;

OLCHUBATb BCPOATHOCTU PCAIbHBIX CO6LITI/II>‘I;
3HAaKOMCTBO Cco CHy‘IaﬁHLIMPI BCIIMYMHAMMU;,
YMEHUC MPUBOAUTL MPHUMCEPBI HPOABJICHHS 3aKOHA

OONIBIINX YHCeN B MIPUPOTHBIX
M OOIIECTBEHHBIX SBJIIEHUSX;

VYMeHne BBHIOWpATh TOAXOMAIIAN  W3yYEHHBIH
METOJl JJs pelleHus 3a7add, pacrlo3HaBaTh
MaTeMaTHYeCKue (baxTbl

U MaTeMaTU4YecKHe MOJENU B NPUPOIHBIX U
OOIIECTBEHHBIX SBICHUSNX, B UCKYCCTBE; YMEHHE
[IPUBOJUTH NPUMEPbl MaTEMATUUYECKUX OTKPBITHI
pOCCUICKON U MUPOBOM MaTeMaTUYECKOW HayKH

OK 06. IIposBnaTs
rpaskaaHCKO-
[aTPHOTHYECKYIO
[I03ULIUIO,
[IEeMOHCTPHPOBATh

(OCO3H

AHHOC

[TOBEACHHUC

Ha
poccu

OCHOBE
MCKHX

ITyXOBHO-
HPaBCTBEHHBIX
[IEHHOCTEH, B TOM

UHCJIC
C

y4eToM

rapMOHHN3allnn

JIn4HOCTHBIE PE3yIbTaThl B HACTHU:

- TPaXIaHCKOT'O BOCHIUTAHMSI: IPUHATHE
TPaAULIMOHHBIX HalMOHAJIbHBIX,
0OIIEYCITOBEYSCKUX T'YMaHUCTUYCCKUAX
U AEMOKpPATHYECKHUX LIEHHOCTEH;
-MaTPUOTUYECKOTO BOCIIUTAHUSI:
LEHHOCTHOE OTHOLIEHUE K
TOCyaJapCTBEHHBIM CHMBOJIaM,
HCTOPUIECKOMY 31 MIPUPOTHOMY
Hacjaeauo, IMaMATHUKaM, TpaaulusaM
HaponoB Poccun, noctmxenusim Poccun
B HayKe, HCKYCCTBE, CIIopTe,
TEXHOJIOTUSIX U TPYIE;
MertamnpeaMeTHbIC
Osnanenne

Ppe3yibTaThL:
YHHUBEPCAJILHBIMA

Brnanenune MCTOAaMH JI0Ka3aTCJIbCTB,
aJropuTMaMu pemeHussn 3aJa4, YMEHUe
q)OpMyJII/IpOBaTL OIIpeAC/ICHU, AKCHUOMBI u
TCOPEMBI, MMPpUMCHSATH ux, IPpOBOAWTH

JIOKa3aTeNbHble PacCyXIEHHS B XOJE PEIICHUs
3ajay;

VYMeHue penats TEKCTOBbIE 3a/1a4X Pa3HbIX THUIIOB
(B TOM dYmcie Ha TPOIEHTHI, JOJM M YacTH, Ha
JIBIDKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 3a/1a4X U3 00JIaCTH YIPaBICHUS JTNIHBIMH

U ceMeiiHBIMH  (UHAHCAMH); COCTaBJISATh
BBIPQXCHUS, YpaBHEHHs, HEPaBEHCTBA M UX
CUCTEMBl IO YCIOBUIO 3aJaud, HCCIEAO0BATh
MOJy4EHHOE peleHue u OLICHUBATb

HpaBI[OHO)IO6HOCTI: PE3YJIBLTATOB;




ME KHAIIMOHAIbHEI
X

14l
MEKPEITUTHOZHBIX
OTHOIIICHMH,
[IPUMEHS T
CTaHTapTHI
QHTUKOPPYIIIOHH
Oro IOBEICHUS

PETYISATHBHBIMH JICHCTBUSIMU:
B) SMOIMOHATBHBIN WHTEJUICKT,
MIPEATIOIararovii ¢hOPMHUPOBAHHOCTE:
--CaMOCO3HaHWS, BKJTFOYAFOIIETO
CITOCOOHOCTH TIOHUMATh CBOE
SMOIIMOHAIBHOE  COCTOSIHME, BHUICTH

HAaIlpaBJICHUsT PAa3BUTUS COOCTBEHHOM
9MOLMOHAIBEHOM cepsl, OBITH
YBEPEHHBIM B ce0e;

- CaMOperyJHpOBaHHMs, BKIIOYAIONIETO
CaMOKOHTpOJIb, yYMEHHE MpPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBE/CHHE,
CHOCOOHOCTB aIalITHPOBATHCS K
9MOLMOHANBHBIM  W3MEHECHHSAM |
MIPOSIBIIATE THOKOCTH, OBITH OTKPBITBIM
HOBOMY;

- BHYTpECHHEH MOTHBAIIHH,
BKJIIOYAIOIIEH CTpeMJIEHUE K
JIOCTIDKGHHIO L€ M YCIeXy,
ONTHMH3M, WHHIHATHBHOCTb, YMCHHE
HeﬁCTBOBaTL, ucxonda us3 CBOHUX
BO3MO>KHOCTEI;

- DMIIATHH, BKJIIOYAOIIEH CITOCOOHOCTD
IIOHUMATh JSMOIIMOHAJIBHOC COCTOSHHC

JIpYIuXx, YUUTBIBATh ero mpu
OCYLICCTBJICHUU KOMMYHHUKAaLUY,
CHOCOOHOCTP K COYYBCTBHIO U
COIIEPEXUBAHUIO;

- COLMAJBbHBIX HABHIKOB, BKIFOYAIOIINX
CIOCOOHOCTD BBICTPAaMBaTh OTHOLICHHS
C IPYTMMH JIIOABMH, 3a00THUTHCH,
NpOSIBIISITH ~ MHTEpEC M pa3pelarhb
KOH(JIMKTBI

VYMeHHe OIepupoBaTh IOHATHAMHU:  CpeIHee
apupMeTHyeckoe, MeAWaHa, HauOonbllee U
HauMeEHbLIee 3HA4YCHHsS, pa3Max, AUCIIepCHus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yYMeHUe U3BIICKATb, HHTEPIPETHPOBATD
HHPOPMALNIO, MPEICTAaBICHHYI0 B TaONHUIaX, Ha
JuarpamMMax, rpajukax, OTpakarollylo CBOHCTBa

peabHBIX MPOLIECCOB
W SBJICHUN; MPEACTaBIATh HHOOPMAIMIO C
TIOMOIIBIO TaOJINIY
W JUarpaMM; HCCIEIOBaTh  CTAaTUCTHYCCKHUEC
JMaHHBIE, B TOM 4YHCJIE€ C [PUMCHCHUEM

rpadu4ecKuX METOZOB H AJIEKTPOHHBIX CPEJICTB;
YMeHue omnepupoBaTh MOHATUSIMH: CITydailHbIN
OTIBIT

U CIy9aifHOE COOBITHE, BEPOSTHOCTH CIy4aifHOTO
COOBITHS; yMEHHE BBIYHCIATH BEPOATHOCTH C
HCTIONIb30BaHUEM rpaduaeckux METO/IOB;
MPUMEHATh (OPMYIIBI CIOXKEHHS W YMHOXXCHUS
BEPOSITHOCTEH,  KOMOWHAaTOpHBIE  (DakTBl U
dbopMynbl TpH  PEUICHUH 3aaad; OIICHUBATh
BEPOSATHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CJ'Iy‘-I&fIHbIMH BCJIMYMHAMHU;, YMCHUC TIPUBOJIUTH
IIPUMEPBI NMPOSBICHUS 3aKOHA OOJBIIUX YHCEN B

MIPUPOIHBIX
1 O0ILECTBEHHBIX SBICHUSIX,

YMeHne BBHIOWpATh TOAXOMIIIAN  W3yYCHHBIH
METO JJs pelIeHWs 3aJadd, pPaclo3HaBaTh
MaTeMaTHYeCKue (baxThI

U MaTeMaTUYEeCKHE MOJENIU B MPUPOAHBIX U
OOIIIECTBCHHBIX SIBIICHISX, B HCKYCCTBE, yMEHHE
[IPUBOJUTH NPUMEPHl MaTEMATUUYECKUX OTKPBITHI
POCCHUICKOW U MUPOBOI MaTeMaTUYECKON HAyKH

OK 07.
CopeiicTBOBaThH
COXpaHEHHIO
OKpyXaroien
cpenpl,
[pecypcocOepexeH
M0,  [PUMEHSATH
SHAHUS

00 W3MEHECHUH
KITIMATa,
[TPUHITUITED
OEPEIKITUBOTO
IPOU3BOJICTBA,
bdpekTuBHO
elicTBOBAaTh B
Upe3BBIUATHBIX
CUTYyarusIx

JIuuHOCTHBIE pe3ynbTaThl B YacTH:
9KOJIOTHYECKOTO BOCTIMTAHUS:

- AaKTMBHO€ HENpUATHE JACHCTBUH,
MIPUHOCSUINX BPEJl OKpYKarollel cpere;
- yMeHue MIPOTHO3UPOBAThH
HeOIaronpusTHeIC JKOJIOTMYECKUE
MOCJIECTBUS NpeANPUHUMAEMbIX
JIEHCTBUI, IPeIOTBPALLATh UX;

- pacUIMpeHue OmbITa JAESITeIbHOCTU
9KOJIOTMYECKOH HaNpaBICHHOCTH;

MertamnpeaMeTHbIC pe3yIBTATHL:
OBnanenue YHHUBEPCAJIbHBIMH
yueOHBIMH MMO3HABATE/ILHBIMU
JIENCTBUSIMU:

0) 6a3oBbIe HCCIIEeIOBATENILCKIE
JIEUCTBHUSL:

- paspabarpiBaTh IUTAH  PEIICHUS
POOIEMBI

C y4eTOM  aHajW3a  HMCIOIIHUXCS
MaTepHabHBIX

Y HEMaTepUAIILHBIX PECYPCOB;

- OCYIIECTBIITh IIEJICHANPABICHHBIN

IMOWCK IEPEHOCa CPEACTB WU CHOCOOOB
JIEUCTBUS
B Ipo(ecCHOHABHYIO Cpeny;

- YMETH TNIEPEHOCUTDH 3HAHUA B
[I03HABATEJILHYIO

u MPAaKTUIECKYIO obxacti
KHU3HE/IEATEIBHOCTH;

Osnanenne YHUBEPCATbHBIMH

KOMMYHHUKATHBHBIMH JICHCTBUSIMHU:
0) COBMECTHAs ICATCILHOCTb:

Brnanenue MeTOJaMH JIOKa3aTesbCTB,
ANrOpUTMaMHU peneHus 3am1ad; yMEHHE
¢bopMynIMpOBaTh  ONpENEeNeHUs, aKCHOMBI W
TEOPEMBI, MIPUMEHSTh uXx, HPOBOJINTH
JIOKa3aTeNbHbIe PACCY)KICHHS B XOJE PeIICHUSI
3ajad;

YMeHue onepupoBaTh IMOHATHAMH:  (QYHKIHSA,
HeTpephIBHAS ¢$yHKIHA, MIPOM3BOIHAS,
nepBooOpazHasi, OTIpeeTICHHBII WHTErpai;

YMEHHE HAXOAWTh INPOU3BOAHBIE JIIEMEHTaPHBIX
(GYHKIMHA, WCHONIB3YsS CHPaBOYHBIE MaTepHAbI;
HCCIIEIOBAaTh B MPOCTEHIINX CITydasX (YHKIMH Ha

MOHOTOHHOCTh, = HaXOAWTh  HaumOONBIINE W
HalMEHBIIME 3HAa4eHUs  (DYHKIWHA; CTPOUTH
rpagykd  MHOTOWIEHOB C  HCIIOJb30BAaHHEM

amnmapaTra MaTeMaTHYecKOro aHajiu3a; MPUMEHSThH
MIPOM3BOHYIO NIPH PEIICHUH 3a/1a4 Ha JBIDKEHUE;
pemaTh NpPaKTUKO-OPUEHTUPOBAHHBIE 3aJaud Ha
HauOONbIINE W HAWMEHbIIME 3HAYEHWs, Ha
HaXO0XJEHUE ITyTH, CKOPOCTH U YCKOPEHHS
VYMeHue onepupoBaTh NOHATUSMU: pallMOHATIbHAS
GyHKIMS, TOKa3arenbHas (YHKIMS, CTENeHHas
¢byHKIHS, sorapupMugecKas ¢byHKTIHA,
TPUTOHOMETPUUECKUE GbyHKIHIH, oOpaTHbIe
(GyHKINN; yMEHHE CTPOUTHh TpadUKH H3ydeHHBIX
(GyHKINH, UCTIONB30BaTh IpaUKu MPH HW3YYCHUH
MPOLIECCOB

W 3aBHCHUMOCTEH, NPH pEeIIeHUH 33134 U3 JPYTuX
y4eOHBIX IPEAMETOB M 3a]a4 U3 peabHON KHU3HU;
BbIpaXKaTh (GOpMyJIaMH 3aBHCHMOCTH MEXIY
BEJINYMHAMY;

YMeHue pemars TeKCTOBBIE 33/1a4l Pa3HbIX THIIOB




- mpenjararb TIPOEKTHI,
OLICHUBATh unen
C MO3UIMM HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTU4ECKON 3HAYUMOCTH;

OsBnazneHne YHHUBEPCAIbHBIMA
PETYIATUBHBIMU JICHCTBUAMHU:

0) CAMOKOHTPOJIB!

- JlaBaTh OIIEHKY HOBBIM CHTYalHsM,
BHOCHUTH KOPPEKTHUBBI B JIECATEILHOCTS,
OIICHUBATh COOTBETCTBUE pPE3YJIHTATOB
LeJsIM

HOBBIC

(B TOM uymcie Ha MPOLEHTHI, JOMM M YacTH, Ha
JIBIDKEHUE, paboTy, CTOMMOCTb TOBApOB M YCIYT,
HAJIOTH, 3a/1a4¥ U3 00JIaCTH yIIPaBICHUS TUIHBIMU

U ceMeiHBIMH  (UHAHCAMH);  COCTaBIIATH
BBIDQ)XCHUS, YPaBHEHMs, HEPAaBeHCTBA M WX
CHCTEMBl II0 YCIOBHIO 3aJadd, HCCIEN0BaTh
HOJTy4eHHOE perieHue u OLICHUBATD
NPaBIOIONO00HOCTD PE3YIIBTATOB;

YMeHue BbIOMpaTh MOJAXOMSIIMKA  H3yYEHHBIN
METOJ M peUIeHWs 3aJadd, paclo3HaBaTh
MaTeMaTH4ecKHe (axThI

U MaTeMaTHYeCKHe MOJAEIM B TPUPOIHBIX H
OOIIIECTBEHHBIX SIBICHHSX, B HCKYCCTBE; yMECHHE
MPUBOAUTH IPUMEPHl MATEMATUYECKUX OTKPBITHH
POCCUICKON U MUPOBOM MaTEMaTHYECKON HAYKH
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2. CTPYKTYPA M COJAEP)XKAHWE YYEFHOM JJUCHUILIIAHBI

2.1. OO0bem y4eOHOI TUCHUIINHBI U BBl y4eOHOH padoThl

Buna yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 322
BT. 4.:
TeopeTuieckoe o0ydeHue 294

IMPAKTUYCCKUE 3aHATUA -

CamocrosTenpHOE 00yUeHnE -

IIpome:xxyTouHasi aTTecTanus 5K3aMeH B 1 u 2 ceMecTpax 28
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2.2. Temaruyeckuii JIaH U colep:KaHue YUeOHOH TUCIMIINHBI.

Oobe | ®opmup
HanMeHOBAHHE PA3ICIOB H TeM Coaep:xanue yuedOHOTro MaTepHnaJia (0CHOBHOE H HpO(l)CCCH?HaJIbHO-Opl/leHTHPOBaHHOQ), JabopaTopHble H M yemble
NMPaKTHYECKHUE 3AHATHUS, IPHUKJIAAHONH MOAYIb (IPH HAJTUYHH) 4aco | KomIiere
B HIIMH
1 2 3 4
OcHoBHOE coJep:KaHHe
Pazgen 1. IloBTOopenne kypca 20
MATEMATHKH OCHOBHOI IIKOJIbI
Tema 1.111enb u 3a1a4u MaTEeMaTUKH Coneprkanue y4eOHOro MaTepraia
IIPY OCBOCHUU CIICIIUATIBHOCTH bazoBble 3HAHUSI M YMEHHMS 10 MaTEMaTHKE B MPO(ECCHOHAIBHON U B TIOBCEHEBHOM JIESITEILHOCTH.
KomOuHHpOBaHHOE 3aHsITHE 2
Tema 1.2Yucna u BIYUCICHUSI. ConepkaHue y4eOHOr0 MaTepuaia
BripaxxeHus u npeoOpa3oBaHus JlelicTBUS HaJT TIOJIOKUTENBHBIME U OTPULIATEIBHBIMH YHCIIAMH, OOBIKHOBEHHBIMH U IECATHYHBIMU POOSIMU.
JleficTBus co cTeneHsMH, (JOPMYJIbl COKPAILIEHHOTO YMHOXKEHHSI.
KoMmOuHHpOBaHHOE 3aHAITHE 2
Tema 1.3. 'eomeTpus Ha TIIOCKOCTH Bup! tockux GUryp v ux mionais.
IIpaKkTHKO-OpHEHTHPOBAHHBIE 331a4H B Kypce T€OMETpUH Ha INIOCKOCTH 2
[IpakTyeckoe 3aHATHE
Tema 1.4 [IporieHTHBIE BBIYUCICHUS Coneprkanne yqeOHOro MaTepuaia 8?0017_
IIpocThie mpo1eHTHI, pa3Hbie cocoObl MX BhrauciaeHusl. CII0KHbBIE MPOIIEHTHI 4
[IpakTHyeckoe 3aHATHE
Tema 1.5 YpaBHeHUs U HEpaBEHCTBA Copepxanne yaeOHOT0 MaTepuaia
JIunelinsle, KBaipaTHbIE, IPOOHO-TMHEHHBIE YPABHEHUS M HEPABEHCTBA
[IpakTHdeckoe 3aHATHE 2
Tema 1.6Cucremsl ypaBHEHUII U Coneprkanne ydeOHOro MaTepHaia
HEPABEHCTB Cnoco0bl peleHns CUCTeM JIMHEeHHbIX ypaBHeHui. [Tonstus: Marpuna 2x2 u 3x3, onpenenurens marpunpl. Meron ["aycca.
CucTeMbl HeNMHEHHBIX ypaBHEHUH. CHCTEeMbl HEPABEHCTB 6
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.7 BxogHO# KOHTPOIH Copepxanrie yaeOHOTO MaTepraa
Brruncnenus u npeoOpa3oBanusl. Y paBHEHHS U HEpaBeHCTBA. [ eoMeTpHst Ha MIIOCKOCTH
KoHnTponpHast paboTa 2
Pa3nen 2 IlpsiMble ¥ MJIOCKOCTH B 16
MPOCTPAHCTBE OK 01
Tema 2.1. OCHOBHBIE OHATHS Cojeprxanue yaeOHOro MaTepuaia OK 03’
ctepeoMeTpun. Pacnonoxxenue IMpeamer crepeomerpun. OCHOBHbIE NOHATHS (TOYKAa, NpsAMast, IUIOCKOCTb, IPOCTPAaHCTBO). (OCHOBHBIE AKCHOMBI OK 0 4’
HPSMBIX U INIOCKOCTEH crepeoMeTpun. [lepecekaroniyecs, apaienbHble U CKpeIUBaroIuecs npsamble. [Ipu3Hak U CBOMCTBO CKPELIMBAIOIIUXCS 2 OK 07’

npssMbIX. OCHOBHBIE NPOCTPAHCTBEHHBIE (PUTYPBI.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 2.2. [TapanneabHOCTb NPSIMBIX,

Conepkanre yaeOHOTO MaTepuaia

12




IpSAMOM U MIOCKOCTH, MIIOCKOCTEN

[MapannensHble npsiMasi u wiockocts. Onpexnenenue. [Ipusnak. CoiicTBa (¢ goKa3arenscTBoM). [lapanenpHble IIIOCKOCTH.
Omnpenenenue. IIpusnak. CBoicTBa (C AOKa3aTeNbCTBOM). TeTpasrap U ero anieMeHTsl. [lapannenenunes u ero 3JI€MEHTHI.
CBoiicTBa IPOTHUBOMOJIOXKHBIX IpaHeil u auaroHaneil napamnenenunena. [locrpoenue ceuenuil. Pemenue 3amau.

KomOuHMpoBaHHOE 3aHsITHE 6
Tema 2.3. [lepnieHIUKyIIPHOCTD CojeprxaHue yueOHOro MaTepuasa
HPAMBIX, IPSMOI H IUNIOCKOCTH, Ilepnennukynsapusie npsMele. [lapannensHble npsMble, NEPIEHANKYIAPHBIE K IIOCKOCTH. IIpU3HaKk nepneHIuKyIspHOCTH
IJIOCKOCTEM npssMol M 1uiockocTd. JlokaszartenscTBO. IlepneHnukynsp u HawxioHHas. IlepneHnukymspHbele miuockocTu. IlpusHak
NEPIEHIUKYISIPHOCTH II0CKOCTEH. JloKa3aTenbCTBO.
PaccrosiHust B mpocTpaHcTBE
KomOnHMpOBaHHOE 3aHITHE 2
Tema 2.4. Teopema o Tpex Coneprxanne yd4eOHOTO MaTepHuaja 2
HNEpHEHIUKYIIApax Teopema o Tpex nepneHauKyIsapax. Jloka3aTenbCTBO. YO MEXIy MPSIMOM U INTOCKOCTBIO. YTOJI MEKAY MIOCKOCTAMU
KomOnHMpOBaHHOE 3aHITHE
Tema 2.5.I1apannensHsle, IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoiepKaHue NPUKJIAAHOI0 MOAYJIsI)
HNEPHIEHIUKYIISPHBIE, AxcuoMbl  crepeoMeTpud. IlepneHIUKYISApHOCT, NOPAMOM M IUIOCKOCTH, HApajuIeIbHOCTh  JABYX  IHpPSIMBIX,
CKPEIUBAIOIIUECS MIPSIMBIE MEePIEHANKYISPHBIX NIOCKOCTH, NEPIEH IUKYISIPHOCTD INIOCKOCTEN
[IpakTHyeckoe 3aHATHE 2
Tema 2.6. Pemenue 3anau. [Ipsimeie u Coneprxanne yd4eOHOTO MaTepHraia
IUIOCKOCTH B IPOCTPAHCTBE PacnonoxeHue mpsMbIX U INIOCKOCTER B MPOCTpaHCTBE. [IepneH UKy IsIpHOCTh U MapallIedIbHOCTh NPAMBIX H INIOCKOCTEN.
CkpemuBaromuecs npsiMble
KonrponbHas pabora 2
Pa3nexa 3. KoopanHaThl H BeKTOPHI 14
Tema 3.1/lexapTOBbI KOOPAUHATEI B Coneprxanne yaeOHOTO MaTepHraia
IPOCTPAHCTBE. PaccTosHre MeXTy JlexkapToBbl KOOpAMHATHI B IpocTpaHcTBe. IIpocreiimine 3amaun B KoopAMHAaTax. PaccrosHue Mexay IOBYMsI TOYKAMU, 4
aBymst Toukamu. Koopaunaret KOOPJIMHATHI CEPEANHBI OTPE3KA
CEpCAMHBI OTPE3Ka KomOunmpoBaHHOE 3aHATHE
Tewma 3.2 Coneprxanne yaeOHOTO MaTepHaa
Bekropsl B pocTpaHcTBe. Bekropsl B mpoctpancTBe. CllojkeHHe U BBIYMTAHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha yKcio. KoMItaHapHbIE BEKTOPBI.
VYron mexay Bekropamu. CkanspHoe CkamnsipHO€E IPOU3BEAECHUE BEKTOPOB. Pa3znoxkeHue BEKTOpa MO TPEM HEKOMILIaHapHBIM BekTopaMm. KoopauHaThl BEekTOpa, OK 02,
IIPOU3BENIEHNE BEKTOPOB CKaJsSIpHOE MPOM3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJI MEXKAY BEKTOpPaMH, Yrojl MEXIY MPsMON M IIOCKOCTBIO, YToJl 6 OK 03,
MEX]y IUIOCKOCTSIMH. Y paBHEHHE IIIOCKOCTH. [ 'eoMeTpudeckuil cMbICT onpeaeauTens 2x2 OK 04,
OK 07
KoMOuHMpoBaHHOE 3aHATHE
Tema 3.3 [IpakTuko-opueHTupoBanable | KoopauHaTHas MIOCKOCTh. BeIUuCIeHne paccTOsIHUN 1 TuIonianed Ha mIockocT. KomyecTBeHHbBIE pacyeThl 2

3aJa4ym Ha KOOp}IHHaTHOfl IJIOCKOCTH

IIpakTuueckoe 3aHsATUE

Tema 3.4
Pewenue 3anau. Koopaunate! u
BEKTOPEI

Copepxanne yaeOHOTo MaTepuaia

JlexapTOBBI KOOPAMHATHI B NPOCTpaHCTBE. BekTopel B mpoctpancTBe. ClOKEHHE W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE
BekTopa Ha uymcio. KomruranapHele BeKTOpHL. CKalspHOE IPOM3BEACHHE BEKTOPOB. Pa3molkeHHe BeKTOpa IO TpeM
HEKOMIUIAHapHBIM BekTopaM. IIpocreiimme 3amaun B KoopauHaTax. KoopaMHaTel BEKTOPA, pacCTOSIHUE MEXKIY TOYKAMH,
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KOOpAUHATLI CEPECANHBI OTPE3KaA, CKAJIAPHOC IMPOU3BECACHUC BEKTOPOB B KOOpANHATAX, YT'OJI MCKAY BCKTOpaMH, YIoJ MCKIY
HpHMOﬁ 1 IIJIOCKOCTBIO, YT'OJI MCKIAY IJIOCKOCTAMU

KonrponbHas padora 2
Paszgen 4. KoMniaekcHbIE YHUCIA 8
Tema 4.1 KommnekcHple gucnia Coneprxanne yaeOHOro MaTepHaia
IMonsTre xoMIulekcHOro umucina. ConpspKeHHBIE KOMIUIEKCHBIE YHCIa, MOAYJb W apryMEHT KOMILIEKCHOTro dncna. dopma
3alicu KOMIUIEKCHOTO 4Hcla (reoMeTpuyecKas, TPUroOHOMeTpHdeckas, anreOpanueckas). ApupMeTHIeCKUue NeHCTBHS C 4 OK 01,
KOMILJIEKCHBEIMM YMCIIaMHU OK 02,
KomOuHHpOBaHHOE 3aHSITHE OK 03,
Tema 4.2]IpuMeHeHNe KOMITJICKCHBIX CojeprxaHue yueOHOI0 MaTepuaia OK 04,
qucen BrInonHeHNe pacyeToB ¢ MOMOIIBI0 KOMIIJIEKCHBIX Yncell. [IpuMeps! HCTI0Ib30BaHUS KOMIUICKCHBIX YHCE OK 05,
IIpakTHueckoe 3aHATHE 4 OK 07
Pa3gexn S. Ctenenu u KOpHH. 18
Crenennasi pyHkums
Tewma 5.1 Crenennas ¢pyHKIOus, ee Coneprxanne yaeOHOTO MaTepHraia
CBOMCTBA [lonsaTue kopHs n-oif CTENEHU U3 ACHCTBUTENBHOrO uncina. OyHknun v = Yx ux coiictBa u rpaduku. CBoiicTBa KOPHS N-
0i1 CTeNeHn
KomOuHMpoBaHHOE 3aHsTHE 4
Tema 5.2 [IpeoOpa3oBanue BeipaxkeHuit | Coxepkanue ydeOHOTO MaTepuaia
C KOPHSIMH N-OH CTENICHH [IpeoOpazoBanme UppaMOHATBLHBIX BBIPAKCHHIA OK 01,
KoMOnHupOBaHHOE 3aHsTHE 4 OK 02,
Tema 5.3 CBoiicTBa cTeNeHH ¢ Copepxanne yaeOHOTO MaTepuaia 8§ 82
PAaIMOHANBHBIM M JIEHCTBUTEIbHBIM [MonsiTre creneHu ¢ ar00BIM palMOHABHBIM NOKa3aTesaeM. CreneHHble GYHKIMY, UX CBOWCTBA M Ipaduku OK 05:
[IoKazaTe MU KoMOnHMpOBaHHOE 3aHsTHE 2 0K 07
Tema 5.4 Pemienne uppannoHalIbHBIX Copepxanre yaeOHOTO MaTepHraa
YPaBHEHUI ¥ HEPABEHCTB PaBHOCHMIIBHOCTE HMppalMOHANBHBIX YpPAaBHEHUH W HEPABEHCTB. MeToAbl WX pelleHus. PelieHune uppanuoHaIbHBIX
YPaBHEHUH U HEPABEHCTB
KoMOuHMpOBaHHOE 3aHATHE 6
Tema 5.5 CreneHu u KOpHH. Copneprxanue yueOHOro MaTepuasa
Crenennas pyHKIMsA Omnpenenenue creneHHol QyHKIMU. Vicrons3oBaHue ee CBOMCTB NPH PEIICHNH YPaBHEHUI U HEPABEHCTB 2
KonrponbHas padbora
Pasnea 6. [loka3areabHasi pyHKumMs 16 0K 01
Tema 6.1 Cojneprxanue yaeOHOro MaTepuaia OK 02’
INoxkazarenbHas QyHkuus, ee cBokicTBa | CremneHb ¢ MPOU3BOJIBHBIM JCHCTBUTENBHBIM [TOKa3aTeneM. OnpeeieHne oKa3aTelibHOM (HYHKIMH, ee CBOMCTBA U rpaduk. OK 03’
3HAaKOMCTBO C NPUMEHEHHWEM II0Ka3aTeNIbHOM (YHKIMH. PemieHue moka3aTesbHBIX YpaBHEHMH (DyHKIMOHAIBHO- OK 0 4’
rpaUIecKuM METOIOM OK 05:
KoMOMHUPOBaHHOE 3aHSTHE 4 OK 07

Tema 6.2

Copepxanrie yaeOHOTo MaTepuala
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Pemenne nokazaTenbHBIX ypaBHeHI/Iﬁ u
HCPABCHCTB

Pemenue mnokaszaTenbHBIX ypaBHeHI/Iﬁ METOAOM YpaBHUBaHUSA HOKa3aTeJ’IeI71, METOJIOM BBEACHHS HOBOM HepeMeHHOﬁ,
(l)yHKHI/IOHaHbHO-Fpa(bI/I‘IeCKI/IM METOJI0M. PelieHre mokasaTenbHbIX HCPABCHCTB

IIpakTuyeckoe 3aHATHE 6
Tema 6.3 CojeprxaHue yueOHOI0 MaTepuaia
CucTeMbl NOKa3aTeIbHBIX YpaBHEHUN PemeHue cucteM nokas3aTenbHbBIX YpaBHEHUH
KomOuHupoBaHHOE 3aHsITHE 4
Tema 6.4 CojeprxkaHue yueOHOI0 MaTepuasa
Pemenue 3anau. [lokaszarenpHas Pemenue moxasaTenbHBIX YpaBHEHUH METOJOM YPaBHUBAHHS IoOKa3aTeled M METOJOM BBEAEHHUS HOBOM INEepEeMEHHOM.
¢byHKIHIA PenteHue noka3aTeabHBIX HEPABEHCTB
KonTtposnbHas pabora 2
Pasnea 7. JTorapugmsl. 24
Jlorapudmuueckasi pynkums
Tewma 7.1 Jlorapudm gmcira. Coneprkanne yaeOHOTO MaTepHala
JlecaTUUHBIN U HATypaJIbHBII Jlorapudm gncna. JlecATHUHBIN U HATYPaJIBHBIN JTOTapu(pMBI, YUCIIO €
J0TrapruMbl, THCIIO € KomOnHMpOBaHHOE 3aHITHE 4
Tema 7.2 Coneprkanne yaeOHOTO MaTepHala
CgoiictBa norapudmos. Omneparus Coiicta norapupmon. Onepanus JorapuGMUpOBaHSL.
norapupMHUpOBaHUS KomOnHMpOBaHHOE 3aHTHE 4
Tema 7.3 Coneprkanne y4eOHOTO MaTepHala
Jlorapudmudeckas GpyHknus, ee Jlorapupmudeckast pyHKuus u ee CBOlcTBa OK 01,
CBOWCTBA KomOnHMpOBaHHOE 3aHsTHE 4 OK 02,
Tema 7.4 Conepxanne yd4eOHOTO MaTepHuaa 8§ 82’
Pemenne norapudmuaeckux IMonstne sorapudmmueckoro ypaBHeHus. Omnepanusi HOTEHIOUPOBaHMSA. TpH  OCHOBHBIX  METO/AA  PEIICHUS OK 0 5’
ypaBHEHHI 1 HEPaBEHCTB Jorapu(MUYECKUX YPaBHEHUH: (QYHKIMOHAIBGHO-TpaMUECKUi, METOJ NOTCHIMPOBAaHMS, METOJ BBEICHHS HOBOM OK 07’
nepeMeHHoM. Jlorapudmuueckue HepaBeHCTBA
KomOuHMpoBaHHOE 3aHsTHE 6
Tema 7.5Cucremsl norapudpmudecknx | CoxmepkaHue ydeOHOTO MaTepuaia
ypaBHEHHH AJNTOpUTM pelIeHNs CHCTEMBl ypaBHeHHH. PaBHOCHIBHOCTD JIOrapu()MUIECKUX YPABHEHHI M HEPABEHCTB
KomOnHMpOBaHHOE 3aHsTHE 2
Tema 7.6 Jlorapu¢msl B mpupojie u [Tpumenenne norapudma. Jlorapudmuueckas cnimpains B npupoze. Ee Maremarnueckue cBoiicTBa
TEXHUKE [IpakTuyeckoe 3aHATHE 2
Tema 7.7Pemenue 3anau. Jlorapugmsl. | Coneprkanue yueOHOr0 MaTepuaia
Jlorapndmudeckas QyHKIUSL Jlorapupmudeckas Gpynkuus. Pemenne npocreimux gorapupMUIecKux ypaBHEHHH
KonrponbHas padbora 2
Paznen 8. DiaeMeHTHI 24 OK 01,
KOMOMHATOPHKH, CTATUCTUKH H OK 02,
TeOpHUH BEPOSATHOCTEI OK 03,
Tema 8.10cHOBHBIE NOHATHUS Copneprxanue yueOHOro MaTepuaia OK 04,
KOMOUHATOPHKH [lepecTaHOBKH, Pa3MELIEH s, COYETAHHS. OK 05,
KoMOUHMPOBAHHOE 3aHSTHE. 4 OK 07
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Tema 8.2 CoObiTHE, BEPOSITHOCTH
coObITus. Cio)keHHe U yMHOXKEHHE

Coneprxanue yu4eOHOTO MaTepuaia

COBMECTHBIE H HECOBMECTHEIE COOBITHS. TeOpeMLI 0 BCPOATHOCTHU CYMMBbI CcoOBITHIA. Y CIIOBHAS BCPOATHOCTD. 3aBHUCHMEIC U

BEPOATHOCTEH He3aBHCUMBIE cOObITHs. TeopeMbl 0 BEPOSITHOCTH IIPOU3BEICHHs] COOBITHI. 6
KomOnHupoBaHHOE 3aHsATHE
Tema 8.3BeposiTHOCTE B OTHOCHUTEIbHAs YacToTa COOBITHS, CBOMCTBO €€ yCTOHUMBOCTH. CTaTHCTHYECKOE oOIpejeieHue BeposTHOCTH. OleHka
npodeccroHaNBHBIX 3a/1a49aX BEPOSITHOCTH COOBITHS
2
IIpakTuyeckoe 3aHATHE
Tema 8.4/IuckpeTHas ciayyaitHast Coneprkanue y4eOHOrO MaTepuaia
BCJIIMYMHA, 3aKOH €€ pacIpeaCICHUA Bunel cnywaitaeix BenwuuH. OrmnpeneieHue AUCKPETHOW CIIy4ailHON BENUYMHBI. 3aKOH paclpeneieHus] TUCKPETHON
clay4yailHOi BenuuuHbl. E€ 4nCIOBbIE XapaKTEpUCTUKU
KoMOMHUPOBAHHOE 3aHATHE 2
Tema 8.53agaun MaTeMaTHUECKON ConeprxaHue y4eOHOrO MaTepuaia
CTaTUCTUKH Bapuanmonnstit psin. [Toauron yactor u rucrorpaMMa. CTaTHCTHYECKHE XapaKTEPUCTHKH Psijia HaOII0AaeMbIX TaHHBIX
KomOuHMpoBaHHOE 3aHTHE
4
Tema 8.6 CoctaBneHue TaOnuIl U [epBuuHas 00pabOTKa CTAaTUCTUYECKUX JNaHHBIX. | paduueckoe ux npencraBieHue. HaxoxaeHne cperHux XapaKTepHCTHK,
JUarpaMM Ha IpaKkTHKe HaOJII01aeMBIX TaHHBIX
[TpakTHyeckoe 3aHsTHE 4
Tema 8.7 Pewienue 3anay. DneMeHTbI Coneprxanne yaeOHOTO MaTepHuaia
KOMOMHATOPHMKH, CTATUCTUKH M TEOPHH | DyiemeHThl KoMOuHaTOpuku. COObITHE, BEPOATHOCTH COObITHSA. CIIOKEHHE U YMHOKEHHE BEPOATHOCTEN
BEPOATHOCTEH KonrponbHas padbora 2
Paszgen 9. MuokecTBa. DJIeMEHTHI 10
Teopuu rpagos
Tema 9.1MHoxecTBa Conepxanne y4eOHOTO MaTepHaa
[Tonsitne MHoXxecTBa. [TonMHOKecTBO. OnIepay ¢ MHOXKECTBAMHU
KomOnHMpOBaHHOE 3aHsTHE 2
Tema 9.20nepanuu ¢ MHOKECTBAMHU Ornepanyy ¢ MHOKECTBaMU. Pellienne npukiagHbIx 3a1a4 OK 01,
[IpakTHyeckoe 3aHATUE 2 OK 02,
Tema 9.3I"padn Cojeprxanue yueOHOro MaTepuaia OK 03,
[Tonsitue rpada. Cesi3HbI rpad, KepeBo, HuKI rpad Ha IIIOCKOCTH OK 04,
[TpakTnyeckas pabora 4 OK 05,
Tema 9.4Pemenue 3anau. MHoxecTBa, | ConeprkaHue yueOHOIO MarepHaia OK 07
I'padbl 1 ux npumeHeHne Omnepanun ¢ MHOXecTBaMH. OnHcaHMe peaJbHBIX CHUTYallMd C MMOMOIIbI0 MHOXeCTB. IIpuMeHeHne rpadoB K penieHHUIo
3ajau
KonrponbHas pabora 2
Pazgen 10. OcCHOBBI TPUTOHOMETPHH. 34

Tpuronomerpuyeckne (GpyHKIUU

Tema 10.1 Tpuronomerpuueckue

Conepxanue yueOHOTO MaTepuaia
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(yHKIMH IPOU3BOJIBHOTO YIJIa, YHCHA.
Panuannas u rpagycHast Mepa yria

Pannannas MEpa Yyrja. HOBOpOT TOYKH BOKpPYI' Haydajla KOOPJAWHAT. Onpeaene}me CHUHYyCa, KOCHHYCa, TaHICHCa U
KOTaHIeHCa. 3HAKU CHHYCa, KOCMHYCa, TAHI'CHCA U KOTAHT'CHCA MO YCTBEPTIAM. 3aBUCUMOCTh MEKAY CUHYCOM, KOCUHYCOM,
TAHICHCOM U KOTAHI'CHCOM OJTHOT'O M TOI'O K€ yTJia

KOM6HHHpOBaHHO€ 3aHATUC

Temal0.20cHOBHEIE
TPUTOHOMETPUYECKHE TOXKIECTBA.
®opMyJIbl IPUBEACHUS

Coneprxanue y4eOHOTO MaTepuaia

TpI/IFOHOMeTpI/I‘-IeCKI/Ie TOXICCTBA. CI/IHyc, KOCUHYC, TAHT'C€HC U KOTAHI'CHC YTJIOB O U - Q. <D0pMym,1 IMPpUBCACHUA

KOM6HHHpOBaHHO€ 3aHATUC

Tema 10.3 Cunyc, KOCHHYC, TaHT€HC
CYMMBI U pa3HOCTH JIBYX YTJIOB
CuHyC ¥ KOCHHYC JIBOMHOTO yTJa.
DopMyJIbl IOJIOBUHHOTO yIia

Coneprxanue y4eOHOTO MaTepuaia

CyMmMa u pa3zHocTh cHHYcOB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC ABOHHOrO yria. @opMyJsl IOJOBUHHOIO
yria. [IpeoOpa3oBaHusl CyMMbI TPUTOHOMETPUYECKUX (YHKIMH B IMPOM3BEJCHUE U MPOM3BEICHUS B CyMMY. BhipaxeHue
TPUTOHOMETPUYECKMX  (YHKLUMA uepe3 TaHIeHC IOJOBUHHOTO  aprymeHra. IIpeoOpa3oBaHusi — IpOCTEHIIMX
TPUTOHOMETPHUYECKHUX BBIPAKCHUN

KomOuHHpOBaHHOE 3aHATHE

Tema 10.4
Oynkuuny, ux coiicTBa. CriocoOb!
3aaHus QyHKUIUHA

Cozepxanue yueOGHOTO MaTepuana

OO0nacTh ompeneneHus] 1 MHOXXECTBO 3HaueHHH (QyHKIMHA. YETHOCTH, HEYETHOCTH, NEPHOMUYHOCTD (GYHKIMHA. CriocoOb
3a7anust QyHKIHMHA

KomOuHHpOBaHHOE 3aHATHE

Tema 10.5 Tpuronomerpuueckue
(yHKIMH, UX CBOIICTBa U rpaduKu

Cozepxanue yueOGHOTO MaTepuana

O0sacTh onpeneNieHnss 1 MHOXKECTBO 3HAYEHHH TPUTOHOMETpUUeCKUX (QyHKIMHA. UETHOCTh, HEUETHOCTD, IEPUOJUYHOCTD
TpuroHomerpuueckux Gynkuuii. CBoiicTBa 1 rpaduku QYHKIMH Y = COS X, Y = Sin X, y = tg X, y = ctg X.

KoMOnHupOBaHHOE 3aHsTHE.

Tema 10.6 IIpeoOpazoBanue rpadukos
TPUTOHOMETPUUECKHUX (DYHKLIUH

Copepxanne yaeOHOTO MaTepuaia

CxxaTre M pacTsbKeHue rpa)uKoB TPUTOHOMETPUYECKUX (QyHKIMH.
IIpeobpa3oBanue rpaMKOB TPUTOHOMETPUIECKHUX (PYHKITHIA

HpaKTquCKoe 3aHATUC

Tema 10.7 Onncanue
MPOM3BOJCTBEHHBIX MPOIECCOB C
MOMOIIBIO TpauKOB QyHKIMH

Vcnionb30BaHKHEe CBOICTB TPUTrOHOMETPUYECKHX (PyHKIMIT B IpodecCHOHANIbHBIX 3a/1auax

HpaKTquCKoe 3aHATHC

Tema 10.8 Ob6patHsie
TPUTOHOMETpHUECKHE PYHKINU

Copepxannie yaeOHOTO MaTepuaia

OO6paTtHbIe TpUroHOMeTpudeckre GyHKun. Mx cBoiicTBa B rpaduKu

KoMOuHMpOBaHHOE 3aHATHE

Tema 10.9 Tpuronomerpryeckue
YPaBHEHHS U HEPABEHCTBA

Copepxanrie yaeOHOTO MaTepualia

YpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne TpUrOHOMETPHUYECKUX ypaBHEHUH
OCHOBHBIX TUIIOB: IIPOCTEHIIINE TPUTOHOMETPUUIECKHE YPAaBHEHNUSI, CBOASIIUECA K KBaPaTHBIM, PEIIaEMbIE Pa3I0KEHUEM Ha
MHOKHUTEIH, OTHOPOIHBIE.

[IpocTeiilye TPUTOHOMETPUUECKUE HEPABEHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATUC.

Tema 10.10 CucteMsl
TPUTOHOMETPUUYECKUX YpaBHEHUI

Cojeprxanue yueOHOro MaTepuaia

CucTeMsl IPOCTEHIUX TPUTOHOMETPUIECKHUX YPaBHEHUH

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

OK 01 -
OK 07
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Tema 10.11 Pemrenue 3amad. OCHOBEI
TPUTOHOMETPHH.

Coneprxanue y4eOHOrO MaTepuaia

Hpeo6pa3OBaHHe TPUTOHOMETPUYCCKUX BLIpa)KeHI/II‘;I. Pemenue TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ U HEPAaBCHCTB B TOM

Tpuronomerpuyeckne GyHKIUH YHCIIE C UCTIOJIb30BAHUEM CBOWCTB (DYHKIIHH. 2
KonrponbHas padbora

Paznea 11. [IpousBoanas pyHkuuu, 34

ee NpUMEHeHne

Tema 11.1 ITonsiTHe npou3BOAHOI. Cojeprxanue yueOHOr0 MaTepuasa

@DopMyInel U IpaBUIIa OmnpeneneHne YUCIOBOW IIOCIENOBATEIBHOCTH U CrocoObl ee 3anaHus. CBOMCTBAa YHCIOBBIX IOCIIEIOBATEIEHOCTEH.

muddepeHINpoBaHUSL OmpeneneHue mpezpena IOCIENOBAaTEIbHOCTH. BbruncneHne mpenenoB mnocienoBarensHocTed. Ilpemen ¢yHkmmm Ha
6eckoneuHoctu. [Ipenen ¢ynxumu B Touke. Ilpupamenne aprymenra. Ilpupamenne ¢yHKnuu. 3amaudl, OIpUBOASIINE K 2
MIOHSTHIO TPOU3BOAHON. OIpeaenenne Npou3BoIHON. AITOPUTM OTHICKAHUSI TPOU3BOTHON
KomOnHMpOBaHHOE 3aHsTHE

Tema 11.2 IIpou3BoaHbIE CYMMBI, Coneprxanne yd4eOHOTO MaTepHuaja

Pa3sHOCTH MPOU3BEICHUS, YACTHOTO Dopmynsl qudpepernuposanust. [lpasuna audepeHpoBanus 4
KomOnHMpoBaHHOE 3aHITHE

Tema 11.3 IlpousBoausie Coneprxanne yd4eOHOTO MaTepHuaia

TPUTOHOMETPUUECKHUX (DYHKIIUH. Omnpenencrue cnoxkHoil pyHkuun. [TponsBoanaas TpuroHomerpudeckux Gpyaxnuii. I[lponsBoanas cnoxHOW QYHKIMU

[Tpou3BoHas CIOKHON QyHKIMH KoMOuHUpOBaHHOE 3aHsATHE 4

Tema 11.4 ITonstre o HenpepbiBHOCTH | ConmepikaHue ydeOHOTO MaTepuaja

¢yHkIH. MeTon MHTepBaoB IMonstne wHenpepsiBHOW QyHKumMu. CBoiicTBa HempepblBHON  (yHKuuH. CBSI3p MEXIY HEIPEphIBHOCTHIO H
i pepeHnpyeMocTbio QYHKIMH B TOUKE. AJITOPUTM pEIICHHs] HEPAaBEHCTB METOOM MHTEPBAJIOB 2
KomOuHMpoBaHHOE 3aHsTHE

Tema 11.5 I'eomeTpudeckuii u Conepxanne ydeOHOTO MaTepHuaa

(bU3MYECKUI CMBICIT IPOM3BOHOM I'eomeTpruecknii CMBICT TPOU3BOAHOW (YHKIMU — YIJIOBOW KOA(QHUIMEHT KacaTeJbHOH K rpaduky (YHKIMH B TOYKE. 4
VYpaBHeHHE KacaTelnbHOH K rpa@uKy (QyHKIHH. AJTOPUTM COCTaBIICHHS YpaBHEHMS KacaTeNbHOH K Tpaduky (QyHKIUH
y=f(x) OK 01 -
KomOnHMpOBaHHOE 3aHSITHE OK 07

Tema 11.6 ®usndeckuil cMbIci Conepxanne yd4eOHOTO MaTepHala

IPOM3BO/IHOM B MPodeccHOHAILHBIX @duznueckuii (MeXaHUIECKHUIT) CMBICT NPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v =S’ () 2

3ajadax [IpakTHyeckoe 3aHATHE

Tema 11.7 MOHOTOHHOCTb (DYHKIHH. Copneprxanue yaeOHOro MaTepuaia

Touku sxcrpemyma Bospacranue u yObiBaHME (YHKIMH, COOTBETCTBHE BO3pACTaHUs W yObIBaHWS (PYHKIMH 3HaKy Ipon3BojHoi. IloHsTne
MIPOM3BO/IHOM BBICIIETO TOPSKA, COOTBETCTBHE 3HAaKa BTOPOM MPOM3BOIHOHN BBITYKJIOCTH (BOTHYTOCTH) (YHKIHMH Ha
oTpe3ke. 3aJjaui Ha MaKCUMyM M MHHHMYM. [IoHATHE acHMITOTHI, CHOCOOBI MX OIpeesieHHs. AJITOPUTM HCCIEI0BAHUS 4
(YHKIMN ¥ TOCTPOCHHUS ee rpaduka C MOMOIIBI0 MPON3BOIHON. [IpobHO-IHEHHAS QYHKITHS
KoMOuHMpoBaHHOE 3aHATHE

Tema 11.8 UccrnenoBanne GpyHKINN 1 Copepxanne yaeOHOTo MaTepuaia

MOCTPOCHHE TPapHUKOB HccrenoBanne GyHKIIMYM HA MOHOTOHHOCTD U IIOCTPOEHHUE IPah)uKOB.
KoMOunMpoBaHHOE 3aHATHE 4

Tema 11.9 Hauboubiee u

Coneprxanue yaeOHOTO MaTepuaia
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HanMCHBIICC 3HAYCHUS (byHKHI/II/I

Haxoxnenue HauOOJIBIIIEr0 U HAUMEHBIIEr0 3HAYCHMIT (byHKIleI, TOCTPOCHUEC I‘pa(l)I/IKOB MHOI'O4JICHOB C HMCIIOJIb30BaHUCM

annapara MaTeMaTH4ecKOro aHalIu3a 2
KomOunHupoBaHHOE 3aHsATHE
Tema 11.10 Haxoxxnenue Haumenbniee u HanbouplIee 3HaUCHUE PYHKIIUU
ONTHMAJILHOTO Pe3yJIbTaTa ¢ IOMOIIbI0 | [IpakTHdeckoe 3aHATHE 4
IPOM3BOJHOMN B MPaKTHUECKUX 3aJadax
Tema 11.11 Conepxanue y4eOHOTO MaTepuaa
Pemenne 3anay. [lponssonnas @opmynsl u mpaBuna audpdepeHnupoBanus. lcciaepoBaHue ¢yHKUMH ¢ HOMolbio mpousBogHod. Haubomsiee u
(GyHkmm, ee IpUMEHEHHE HavMeHblIee 3HaYeHHs (PYHKIHH 2
KonrponbHas padborta
Pasnea 12. [lepBoo6pa3nas 12
(pyHKIMH, ee IPUMEHEHHE
Tema 12.1 Coneprxanue y4eOHOro MaTepuaia
Ileproobpasnas Qpynkuun. Ilpasuia 3asaya 0 BOCCTAHOBJICHMW 3aKOHA JIBIDKEHHUSI MO HM3BECTHOU ckopocTu. lloHstue uHTerpupoBanus. O3HAKOMIIEHUE C
HAXOKICHHS IIEPBOOOPA3HEIX MOHATUEM MHTETpajia U nepBooOpa3Hoil nist pyukiuu y=f(x). Perenue 3anau Ha CBsi3b EPBOOOPA3HON U €€ MPOU3BOIHOIM,
BEIUMCIICHUE TEepBOOOpa3HOil mnsd maHHOW ¢GyHkmmu. Tabmmma ¢dopMmyn I HaXOXACHUS NepBOoOpasHBIX. M3ydeHue
MIpaBHJIa BEIYUCIICHHS IEPBOOOPA3HOM
KomOunmpoBanHOE 3aHATHE 2
Tema 12.2 [Tnomans KpUBOJUHENHON Coneprxanne yaeOHOTO MaTepHraia
tpaneuud. Popmyna Herorona — 3ajaun, NPUBOASIIME K MOHATHIO OMPEAENIEHHOTO0 MHTErpaja — O BBIUMCICHHH TUIOMAAN KPUBOJMHEHHON Tpamenuu, o
Jleiibnunma nepeMenieHnn TOYKU. [loHATHE ompenenéHHOro WHTErpana. [ eoMeTpudecKuil W (U3NYECKHH CMBICT OMpPEICICHHOTO
uaTerpana. ®opmyna Hetorona— JlefiOHUIIA
KomOuHHpOBaHHOE 3aHSITHE 2
Tema 12.3 HeomnpeneneHHbIN 1 Copepxanne yaeOHOTO MaTepuaa OK 01 —
ONpPEJIEICHHbIA HHTETPAJIBL [Tonatue HeonpeeNeHHOT0 HHTErpaia OK 07
KoMOnHMpOBaHHOE 3aHsTHE 2
Tema 12.4 Tlousitue 06 onpenencaaom | Comeprkanue y4eOHOTO Marepuaia
MHTErpajie Kak Ijomanu I'eomeTpuueckuii CMbICI OIIPEIEIEHHOTO HHTErpaia 2
KPHBOJIMHEHHOH Tpanemunu KomOuHMpoBaHHOE 3aHsTHE
Tema 12.5 Onpenenennbiii uHTErpan B | ['eoMeTpHyecKkuii CMBICI OIpeielieHHOro nHTerpana. ®opmyna HeroToHa - JleliOHuIa.
KU3HH Pemenue 3a1a4 Ha MPIMEHEHHE HHTETpasIa ISl BRIYHUCICHUS QH3HYECKUX BEIWYHH U IJIOMIAeH 2
IIpakTuueckoe 3aHsATUE
Tema 12.6 Pemenune 3agaq. Copepxanne yaeOHOTO MaTepHraa
IlepBooOpa3nas ¢pyHKINH, €€ ITepBooOpaznas ¢pynknuu. [IpaBnina HaxoxxaeHust nepBoodpasHbIX. Ee npumenenue
IIPUMCHCHHUC KonrponbHas padbora 2
Pa3nea 13 MHOrorpaHHUKY U Teja 38 OK 01 —
BpallleHust OK 07

Tema 13.1 Bepmunsl, pedpa, rpanu
MHOTOTpaHHHKA

Cojneprxanue yaeOHOro MaTepuaia

IlonsTue MHOT'OT'paHHUKA. Ero snemeHTHI: BCPIINHBI, pe6pa, T'paHu. I[I/IaFOHaJ'IB. CeucHue. BLIHyKHLIe 1 HCBBIIYKJIbIC
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MHOTOTrpaHHUKHU

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 13.2[1pu3ma, ee cocTaBIsIONIKE,
ceuenue. [Ipssmast v mpaBUIIbHAS
MPU3MBI

Coneprxanue y4eOHOrO MaTepuaia

[Nonstue npusmsel. Ee ocHOBaHuUs U 00KOBBIe TpaHu. BeicoTa mpusmsl. [IpsMas u HakiioHHAs nmpusMa. [IpaBuiibHas mpu3Ma.
Ee ceuenune

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 13.3 ITapannenenunen, Kyo0.
Ceuenue Ky0a, napajiesenumneaa

Coneprxanue yu4eOHOTO MaTepuaia

Hapannenennneu, CBOMCTBa MPAMOYTOJILHOI'O IapaJljicjcnune/a, Ky6 CeucHue Ky6a, TnapaJiiCJICnuIicaa

KomOuHHpOBaHHOE 3aHsITHE

Tema 13.4 Ilupamuna, ee
cocrasiomue, cedyenue. IlpasunbHas
napamMuyaa. Yceuennas nmupamMuaa

Cozepxanue yueOGHOTO MaTepuana

ITupamuna u ee 3nemenTsl. Cedenne nupamuasl. IIpaBuibHas nupamuga. Y cedeHHas IUpaMuia

KomOuHHpOBaHHOE 3aHATHE

Tema 13.5 BoxoBas 1 nonHast
HOBCpXHOCTI) HpI/I3MI>I, HI/IpaMI/I[[I:-I

Cozepxanue yueOGHOTO MaTepuana

[Tnomans 60KOBOM M MOJIHOM MOBEPXHOCTH NMPHU3MBI, THPAMUIBI

KomOuHHpOBaHHOE 3aHITHE

Tema 13.6 Cummetpus B KyOe,
napanienenumnesie, npu3Me, NupaMmue

Cozepxanue yueGHOTO MaTepuana

CuMMeTpHsi OTHOCUTEJILHO TOYKH, MPSIMOH, TTockocTH. CHMMETPHS B KyOe, mapajiesienuIeie, Ipu3Me, MUpaMusie

KomOuHHpOBaHHOE 3aHATHE

Tema 13.7 Ilpumepsl cUMMETpHit B
npodeccuu

CumMeTpust B IPUPOJIE, apXUTEKType, TEXHHUKE, B OBITY

HpaKTqucxoe 3aHATUC

Tema 13.8 IlpaBunbHbIe
MHOTOTPaHHUKH, UX CBOIICTBa

Copepxanne yaeOHOTO MaTepuaia

TlonsTue IMpaBUJIbHOTO MHOTOIpaHHUKA. CpoiicTBa MPpaBUJIbHBIX MHOT'OI'PaAHHUKOB

HpaKTqucxoe 3aHATUC

Tema 13.9 Hunmuuap, ero
cocrasisitonue. CedeHne MUINHIpa

Copepxanne yaeOHOTO MaTepuaia

Hununaap u ero sneMenTsl. CeueHne muauHapa (MapajjielbHOoe OCHOBAHMIO M OCH). Pa3BepTka nmuimHapa

KomMOuHHpOBaHHOE 3aHSTHE

Tema 13.10 Konyc, ero
cocrasisitonue. CedeHne KoHyca

Konyc m ero amementsl. CedeHne KoHyca (HapanjelbHOE OCHOBAHHIO M TIPOXOJNIEe uYepe3 BEpIIMHY), KOHHUECKHE
ceueHus. Pa3BepTka koHyca

KoMOuHMpoBaHHOE 3aHATHE

Tema 13.11 YceueHHbIH KOHYC.
CeueHue yceUeHHOTO KOHYyca

Copepxanrie yaeOHOT0 MaTepuaia

Yceuennsiii koHyc. Ero obpasyromas u Beicota. CedeHne yceueHHOTO KOHyca

KoMOuHMpoBaHHOE 3aHATHE

Tema 13.12 ap u chepa, ux ceueHus

Copepxanne yaeOHOTo MaTepuaia

ITap u chepa. Bzaumuoe pacnonoxkenue cepsl u miockoctu. Ceuenue mapa, cheps

KoMOuHMpoBaHHOE 3aHATHE

Tema 13.13 IToustue 00 00beMe Tema.
OtHomreHne 00bEMOB MOTOOHBIX TEI

Copepxanre yaeOHOTo MaTrepuaia

[TonsTe 06 oobeMe Tema. OObeM Kyba u MpsAMOYTOJIbHOTO Mapamienenunenaa. OobeM Mpu3Mbl U WIHHAPA. OTHOIIEHUE
00BeMOB TOA00HBIX TeJ1. [ €OMETPHUECKUIT CMBICH ONPEACTUTENS 3-T0 HOPsIIKa

KoMOuHMpoOBaHHOE 3aHATHE

Tema 13.14 O0BeMBI U IUIOMIALN

Copepxannie yaeOHOTo MaTepuaa
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MOBEPXHOCTEH Ten O0beMbl nupaMubl U KoHyca. O0beM mapa. [1nomaay noBepxHoCTeH Tei 2
KoMOnHMpOBaHHOE 3aHsTHE
Tema 13.15 KomOunauuu CojeprxkaHue yueOHOI0 MaTepuaia
MHOT'OI'PaHHHMKOB U TeJ BPAILCHUS KoMOHnHaIMm reoMeTpu4ecKux Tei
IIpakTuyeckoe 3aHATHE 4
Tema 13.16I eomeTpuueckue CojeprxaHue yueOHOr0 MaTepuaia
KOMOMHAIUH Ha NIPaKTHKE Vcnonp30BaHue KOMOMHAITMI MHOTOTPAaHHUKOB U TEJI BPAIlCHHS B TPAKTUKO-OPUCHTUPOBAHHBIX 3a7auax 4
IIpakTuyeckoe 3aHATHE
Tema 13.17 Pemenue 3anay. Coneprkanue y4eOHOro MaTepuaia
MHOrorpaHHUKH | TeJla BpaIlleHus OOBEeMBI U IUIONIAIU TOBEPXHOCTH MHOTOTPAHHHUKOB U TEJI BpallleHHs
KontponbHas pabora 2
Pa3nen 14. YpaBuenus u 26
HEepPaBeHCTBa
Tewma 14.1 PaBHOCHIBHOCTD Coneprxanue y4eOHOrO MaTepraia
ypaBHeHHU# u HepaBeHCTB. O0mmue PaBHOCHIBHOCTE ypaBHEHUH U HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMbl PABHOCUIBHBIX IIEpeXoax B ypaBHEHUSAX U
METOAbI PCIICHUA HepaBeHCTBax. OOIMe METOAbl PEIleHHs YpaBHEHHI: NepexoJi OT paBeHCTBAa (DYHKUMH K PaBEHCTBY apryMEHTOB MJIs
MOHOTOHHBIX (YHKIHMH, METOJ Pa3jIoKeHHs Ha MHOXMTENHM, METOJ BBEICHHS HOBOW IEpeMEHHOH, (hyHKIMOHAJIbHO- 4
rpaduIecKuil MeTo
KomOnHMpoBaHHOE 3aHITHE
Tema 14.2 I'padudeckuii MeTo1 Copepxanne yaeOHOTO MaTepHraia
pElIEHHs YPABHEHUH, HEPABEHCTR OOuire MeTobl pelIeH:s HEPaBEeHCTB: MepPexo/ OT CPaBHEHMs 3HaueHHH (YHKIHMH K CpPaBHEHHIO 3HAYE€HHH apryMEHTOB
JUI. MOHOTOHHBIX (DYHKIMH, METOJ] MHTEpPBAJIOB, (yHKUHOHAJIbHO-rpaduueckuii Mmeron. ['paduueckuii mMeTon peuieHus
YpaBHEHHH U HEPABEHCTB
KomOuHMpoBaHHOE 3aHsTHE 4
Tema 14.3 YpaBuenus u HepaBeHctsa ¢ | Cojepxanue yueOHOTo MaTepuaia
MOIyJieM Omnpenenenne Moxynsa. PackpeiTe Momyis mo omperneneHuio. IIpocreiimine ypaBHEHHS M HEpaBEHCTBA C MOIYJIEM. OK 01 -
[IpuMeHeHne paBHOCUIIBHBIX IEPEXOJO0B B ONPEIEIICHHBIX TUMAX YPAaBHEHUH U HEPABEHCTB C MOIYJIEM OK 07
KomOuHMpoBaHHOE 3aHsTHE 4
Tema 14.4 Ypasuenns u HepaseHctBa ¢ | CojeprkaHue yueOHOI0 MaTepuaia
napameTpamu 3HakoMCTBO ¢ napameTpoM. IIpocreiiue ypaBHEHNs 1 HEpPAaBEHCTBA C MApPaMETPOM
KomOuHMpoBaHHOE 3aHsATHE 6
Tema 14.5 CocraBneHue u penieHue Pemenne TeKCTOBBIX 33/1a4 TPO(ECCHOHAIBHOTO COJEPIKaHMs
npodecCHOHANIbHBIX 3a/a4 ¢ IOMOoLIbI0 | [IpakTHuecKue 3aHATHS 6
ypaBHEHHH
Tema 14.6 Pemenue 3aga4d. Ypasaenus | CojepxaHue yaeOHOTO MaTepuaia
1 HEPABCHCTBA O0ure MeTo B! pelIeHNs] ypaBHEHUH. Y paBHEHNS M1 HEPABEHCTBA C MOAYJIEM H C TapaMeTpaMHu
[IpakTuueckoe 3aHsTHE 2
IIpomeskyTouHasi arrecranus (Jxk3aMensl B 1 u 2 cemecTpax) 28
Bcero: | 322
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3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI YUEBHOM TV CHUILIMHBI

3.1 TpeGoBaHus K MAaTEPUAIbHO-TEXHUYECKOMY 00ecIe4eHnI0

Kabuner MaTeMaTHYEeCKUX QUCLMUILINH, OCHAICHHBIN:

- o0bopyodosanuem. TIOCAAOYHBIE MeECTa IO KOJUYECTBY OOydwaromuxcs; padodyee MecTo
MPEIOIaBaTeNs; CTCH/IbL;

- MexHuYecKkumMu cpeocmeamu 0OyueHus: KOMIUIEKT TIEPEHOCHOTO MYJbTUMEIUHHOTO
o0opynoBaHus (KOMITBIOTEP C TUIEH3MOHHBIM MPOTPAMMHBIM 00€CIIEYCHUEM, TIPOEKTOP, KOJIOHKU

(aymno)).

IlepeyeHnb JHIIEH3HOHHOTO TPOrPAMMHOI0 00ecTeYeHus!

1)«P7-Odwucy. Jorosop Ne I13-1K- 033 ot 21.12.2022 1. ¢ OO0 «Comnsipuc TexHOTOKUCY,
Caparos (c 01.01.2023, 6eccpouHo).

2)Kaspersky Endpoint Security (anTuBupycHOE nmporpaMmmHoe obecrneuenue). Jlorosop Ne 6-
441/2025/KCII-170 ot 22.12.2025 r. ¢ OO0 «Comnsipuc Texnomomxucy, r. Caparos (01.01.2026 -
31.12.2026).

3.2. UndopmanmnonHoe odecneyeHne peaau3amumn NporpamMmmbl
3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS

1. Amumos III.A., Komsarun FO.M. Maremaruka: anrebpa u Hadaia MaTeMaTHYECKOTO aHAIM3a,
reomerpus. 10-11 kmaccer: yae6. s oOmieoOpa3oBar. opraHu3anmii: 6a30BbIA U yrayoil. YpOBHU/
LI.A. Anumos, FO.M. Konsarun, M.B. TkadeBa u ap.- 5-e uza.-M.: IIpocsemenue, 2018.-463c¢.: ui.

2. Aranacsn JI.C. MaremaTtuka: anreOpa ¥ Hadaja MaTeMaTHMYECKOIO aHalIM3a, T'€OMETPUS.
I'eomerpus. 10-11  kmaccer:  yue6. [nsg  oOmeoOpasoBar.opranu3zanuii:  0a30BbId U
yray6a.ypoBan/JI.C. AtanacsH, B.®. byry3os, C.b. Kagomie u ap.- 5-¢ u3n.- M.: [IpocBemienue,
2018.-255 c.: umn.

3. bammakoB M.M. Maremaruka: ydyeOHUK Uil YYPSKICHUM Had. ©  CpeA.npod.
obpazoBanus/M.U. bammakoB. — 5-e u3n., uctp. — M.: M3narenbckuit neHTp «Akagemus», 2012. —
256 c.

4. I'puropnes ClTI. Maremaruka: y4eOHUK JUISt CTY/.00pa30BarT.yupexIeHHH
cpen.npod.odpazoBanust/C.I'. ['puropees, C.B. UBonruna; nmoxa pen. B.A. I'ycesa.-10-e u3n., crep.-
M.: uznarensckuil ueHTp «Akagemus», 2014.-416c¢.

5. Jlucuukun B.T., Conoseitunk U.JI. Marematuka: Yue6. mocodbue ais TeXHUKYMOB. b- M.:
Beicik., 1991.-480c.: ui.

6. Iexnenkuit N.JI. MaremaTnka: yueOHUK.-2-€ u3[., crepeotun.-M.: M3aarenbckuil neHTp
«Axanemus»; MacrepctBo,2002.-304c.

7. Cryneneukas B.H. Pemenue 3amau 1nmo cratuctuke, KOMOMHATOpUKE M TEOpUHU
BeposaTHOCTe./aBT.-cocT. B.H. Ctynenenxkas. 13x. 2-e, ucnp.- Bonrorpan: Yuurens, 2006. — 428 c.

3.2.2. DIeKTPOHHBbIE U31AHUS

1. AmumoB III. A. Marematuka. Anrebpa W Havajlla MaTeMaTHYeCKOrO0 aHalW3a :
6a30BbIii ypoBeHb : yuebHoe nocodue / 1. A. Anumos, M. B. Tkauéna, }0. M. Komsirun [u ap.]. —
2-e m3a., crep. — Mocksa : Ilpocsemienune, 2025. — 559 c¢. — ISBN 978-5-09-121359-1. —

Texkcr:  snekrponHsli /  Jlamp @  2JIeKTpoHHO-OmOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/496688 — Pexxum qoctyma: 1yisi aBTOPHU3. MOJIb30BaTEIEH.
2. AmumoB III. A. Maremaruka: anreOpa ¥ HayajJa MaTeMaTHYECKOTO aHAlU3a,

reomerpusa. Anrebpa ¥ Havajma MmareMarhyeckoro anammsa : 10—I11-e kmaccel : 0a30BBIA H
yriyonéHsbli ypoBaH : yuebnuk / 1. A. Anumos, FO. M. Konsirun, M. B. Tkauésa [u ap.]. — 13-e
3., crep. — Mocksa : [Ipocemenue, 2025. — 463 c¢. — ISBN 978-5-09-120157-4. — TekcrT :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOIMOTEeYHAS cUCTEMA. — URL:
https://e.lanbook.com/book/497603 — Pexxum qoctyma: 1yisi aBTOPHU3. MOJIb30BaTEIEH.
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3. AmumoB III. A. MaremaTtuka: anrebpa M Hadaja MaTEMaTHYECKOrO0 aHaJIM3a,
reomeTpus. Anrebpa W Hadana marematudyeckoro anamuza. 10—I11 xmaccel : 0a30BBId U
yriyosnéHHbIl ypoBHH : yueOnuk / L. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 11-e
u3n., crep. — Mocksa : [IpocBemienue, 2023. — 463 c¢. — ISBN 978-5-09-107210-5. — Texkcr :

AJICKTPOHHBIH // Jlanp : AIIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL.:
https://e.Janbook.com/book/334391 — Pexxum goctymna: Juist aBTOpU3. 110JIb30BaTENEH.

4, Atanacsan JI. C. Marematuka. ['eomeTpus : 6a30BbIi YPOBEHB : yueOHOE mocooue /
JI. C. Aranacan, B. ®. byry3os, C. b. Kagomues [u np.]. — 2-e u3zg., crep. — Mocksa :
[Ipoceemenne, 2025. — 303 c. — ISBN 978-5-09-121360-7. — TekcT : 31eKTpoHHBII // JlaHb :
aNeKTpoHHO-OnbOaoreynas cucrema. — URL: https://e.Janbook.com/book/496691 — Pexum
JIOCTyMA: JUIsl aBTOPU3. 110JIb30BaTENEH.

5. Aranacsn JI. C. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYECKOTO aHaIu3a,

reomerpust. ['eomerpust : 10—11-i kmaccel : 6a30BbIi U yrnyonéHHbld ypoBHU : yueOnuk / JI. C.
AranacsH, B. ®@. byry3os, C. b. Kagomues [u ap.]. — 13-e u3n., crep. — Mocksa : [Ipocsenienue,
2025. — 287 ¢. — ISBN 978-5-09-120159-8. — Tekcrt : anekTpoHHBIH // JlaHb : 3IEKTpOHHO-

oubmmoreuynas cucremMa. — URL: https://e.lanbook.com/book/497612 — Pexxum gocrtyna: nmis
aBTOPH3. II0JI30BATEIICH.
6. Atanacan JI. C. Maremaruka: anreOpa M Hayajga MaTeMaTHYECKOTO aHAIM3a,

reometpust. ['eomerpust: 10—11-if kmaccel: 6a30BbId W yriryOn€HHbIA ypoBHU : yueOHUK / JI. C.
Aranacsn, b. B. , K. C. [u ap.]. — 11-e u3a., crep. — Mocksa : IIpocsemienue, 2023. — 287 ¢. —
ISBN 978-5-09-103606-0. — TekcT : 3neKTpOoHHBIH // JIaHb : 311eKTpOHHO-OMOINOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/334397 — Pexum noctyna: uisi aBTOpU3. MOJIb30BATEIEH.

7. Komssrun FO. M. Maremaruka : anrebpa ¥ Hayajga MaTeMaTHYE€CKOTO aHAIM3a,
reoMeTpust. Anredpa 1 Havajga MareMaTudeckoro aHanuza. 10 kmace : yue6nuk / 0. M. Komsirun,
M. B. Tkauéra, H. E. ®&€noposa, M. U. llabyaun. — 10-e uzn., crep. — Mocksa : [IpocBemnieHue,
2022. — 384 c¢. — ISBN 978-5-09-087550-9. — TekcT : aneKkTpoHHBIH // JlaHb : 37eKTpOHHO-

oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/334559 — Pexum pgocryma: mmis
aBTOPHU3. MTOJIb30BATEIEH.
8. Komsrurn FO. M. Marematuka : anrebpa ¥ Hayajla MaTeMaTHYeCKOro aHalu3a,

reomeTpus. Anredpa M Hadaja MaTremMaThdyeckoro aHamusa. 11 kmacc: Maremaruka : anrebpa u
Hayajla MaTeMaTUYeCKOro aHajau3a, reomerpusi. AnreOpa ¥ Hadajla MaTeMaTHYeCKOro aHanuza. 11
KJjacc: 6a30Bbli U yriy0i. ypoBHH : yueOHUK / FO. M. Konsarun, M. B. Tkauésa, H. E. ®é&nopoaa,
M. U. la6ynun. — 10-e uzn., crep. — Mocksa : [Ipocsemenue, 2022. — 384 c. — ISBN 978-5-

09-087603-2. — Tekcr : anekTpoHHbIN // JlaHb : 3nekTpoHHO-OMONMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/334562 — Pexxum goctyna: st aBTOPHU3. MOJIb30BaTEIEH.
9. JIucnukus, B. T. Maremartuka B 3ajjauax ¢ pemieHusiMu : yuebHoe nocooue ans CI1O

/ B. T. Jlucuukun, U. JI. Conosertunk. — 11-e uzn., crep. — Cankr-Ilerepoypr : Jlans, 2025. —
464 c. — ISBN 978-5-507-50776-4. — TexkcT : a5eKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTeYHAs

cucrema. — URL: https://e.lanbook.com/book/463433 — Pexum poctyna: [uisi aBTOPHS3.
[I0JIb30BATEIEH.
10. Mopakosuu A. I'. Marematuka : anreOpa M Hadajga MaTeMaTH4YECKOrOo aHaIM3a,

reomerpus. AnreOpa M Hadajga MmMareMaTHueckoro aHanusa : 10-if kmacc : 0a30BBI YpOBEHb :
yueOnuK : B 2 yactsax / A. I'. Mopnkosuy, 1. B. Cemenos, JI. A. Anekcanaposa, E. JI. Mapnaxaesa.
— 2-e u3n., crep. — Mocksa : [Ipocsemenne, 2022 — Yacte 1 — 2022. — 255 ¢. — ISBN 978-5-

09-092041-4. — Texkcr : 2neKTpoHHBIH // Jlanb : 31neKTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.Janbook.com/book/334712 — Pexxum gocTtymna: Juist aBTOPU3. I10JIb30BaTENEH.
11. MopakoBuu A. I'. MaremaTtuka : anreOpa M Hadajga MaTeMaTH4YECKOrO aHaIN3a,

reomeTpus. AnreOpa M Hadajga MareMaTHueckoro aHanmusa : 11-il kmace : 0a30BBI ypOBEHb :
yueOnuK : B 2 yactsax / A. I'. Mopnkosuy, 1. B. Cemenos, JI. A. Anexcanaposa, E. JI. Mapnaxaesa.
— 2-e u3n., crep. — Mocksa : [Ipocsemenne, 2022 — Yacte 1 — 2022. — 222 ¢. — ISBN 978-5-
09-092045-2. — Tekcr : 2neKTpoHHBIH // Jlanb : 31neKTpoHHO-OMOnuoTeunas cucrema. — URL:
https://e.lanbook.com/book/334718 — Pexum qoctyna: st aBTOpU3. MOJIb30BATENEH.
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12. MopakoBuuy A. I'. Maremaruka : anreOpa W Hadaja MaTeMaTHYECKOTO aHAJIN3a,
reomeTpus. AnreOpa M Hadajga mMareMaTHueckoro aHanmuza : 11-il kmace : 0a30BBI ypOBEHH :
yueOHuK : B 2 yactsax / A. I'. Mopnkosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. Mapnaxaega.
— 2-e u3n., crep. — Mocksa : IIpocsemenne, 2022 — Yactps 2 — 2022. — 206 ¢. — ISBN 978-5-

09-092048-3. — Tekcr : 2neKTpoHHBIH // Jlanp : 3neKTpoHHO-OMONMoTeunas cucrema. — URL:
https://e.Janbook.com/book/360719 — Pexxum foctymna: 1uist aBTOpU3. 110JIb30BaTEIIEH.
13. MopakoBuu A. I'. Maremarnka: anreOpa W Hadaja MaTEeMaTHYECKOTO aHaJIM3a,

reoMeTpusi. AnreOpa M Hayalla MareMaTudeckoro anammsa : 10-i kmacc : 0a30BBI ypOBEHbH :
yueOnuK : B 2 yactsax / A. I'. Mopukosuuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. Mapnaxaesa.
— 2-e u3n., crep. — Mockaa : [Ipocsemnienue, 2022 — Yactp 2 — 2022. — 207 ¢. — ISBN 978-5-
09-092044-5 (meu. uzn.).. — TekcT : anekTpoHHBIH // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/334715 — Pexxum goctyna: Jyisi aBTOpU3. MOJIb30BaTEIICH.

14. Hukonsckuit C. M. MaremaTtuka: anrebpa M Havajga MaTeMaTHYECKOrOo aHAIIM3A,
reomerpus. Anrebpa M Hadajga MaTeMarhdeckoro aHaimsa. 10 kmacc: 0a30BbIA M yriyOaEHHBIHN
ypoBHHU : yuebnuk / C. M. Hukonbckuii, M. K. IToranos, H. H. Pemieraukos, A. B. [lleskun. — 10-
e u3l., crep. — Mocksa : [Ipocsemienune, 2022. — 431 ¢. — ISBN 978-5-09-087768-8. — Tekcr :

ANEKTPOHHBIH // Jlanp : MEKTPOHHO-OMOTOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/334388 — Pexum qocryna: 1uist aBTOpU3. IOJIb30BATEIEH.
15. Hukonsckuit C. M. MaremaTtuka: anrebpa M Havajga MaTeMaTHYECKOrO aHAIIN3A,

reoMeTrpusi. Anrebpa ¥ Havaja MaTeMaTH4ecKoro aHanusa. 11 kmacc : 6a30BbId U yrioyOnEHHBIN
ypoBHH : yuebnuk / C. M. Hukonsckuit, M. K. IToranos, H. H. Pemernukos, A. B. IlleBkun. — 9-¢
u3a., crep. — Mocksa : IIpocsemienue, 2022. — 464 c. — ISBN 978-5-09-087641-4. — Tekcr :
ANEKTPOHHBIH // Jlann : MEKTPOHHO-OMOTMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/334556 — Pexum qoctyna: 1uist aBTOpU3. OJIb30BATEIEH.

16. [Tepensman, 5. U. XKXuBas marematuka : HaydHO-TOmyisipHoe w3manme / S1. M.
[Tepensman. — Cankt-IlerepOypr : Jlanp, 2025. — 172 ¢. — ISBN 978-5-507-52194-4. — TexkcT :

AJIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/442082 — Pexum qoctyna: st aBTOPU3. MOJIb30BATENEH.
17.  Iloropenos, A. B. MaremaTuka: anreOpa ¥ Hadajlla MaT€MaTH4YECKOro aHaJIM3a,

reomerpus. I'eomerpus: 10—11-e knaccel: 6a30BbIi U yriayOonéHHbIN ypoBHM : yueOHHMK / A. B.
[ToropenoB. — 18-e u3n., crep. — Mocksa : [Ipocsemenue, 2022. — 174 ¢. — ISBN 978-5-09-
089606-1. — TekcT : anexkTpoHHbld // JlaHb : 31neKTpoHHO-OuMOMMoreuHas cucrema. — URL:
https://e.lanbook.com/book/334394 — Pexxum fgoctyma: st aBTOPHU3. IMOJIb30BaTEIEH.

18.  Paiiiiun, A. M. Dnemenrtapnas matematuka / A. M. Paiinun. — Cankr-IletepOypr :
Jlanb, 2024. — 244 c. — ISBN 978-5-507-48065-4. — Texct : snexTpoHHbIi / JlaHb
aneKTpoHHO-OnbOMoreynas cucrema. — URL: https://e.lanbook.com/book/362867 — Pexum
JIOCTyMa: JUIsl aBTOPU3. N0JIb30BaTENEH.

3.2.3 JlonoJiHUTEIbHbIE€ HCTOYHUKH
1  MaremaTnueckuii cailt, B OMOIMOTEKE KOTOPOTO MPEACTABICHBI MOJHOTEKCTOBBIE KHUTU TIO
apudmeTuke, Teopuu dYHCeN, KOMOWHATOpuke W Teopuu BepositHocted u ap — URL:
http://www.math.ru — TeKCT: 3JIEKTPOHHBIH.
2 OOmepocCHCKUN TMOpTall, COBpeMEHHas HMH(POPMAIMOHHAS CHCTEMa, MPEIOCTABISIONMAS
pPOCCHUHCKMM U 3apyOeXHBIM Yy4YEHBIM pa3IMYHbIe BO3MOXXHOCTH B TIIOMCKE HAYy4IHOUI
nH(popMaIuu Mo MaTeMaTuke, Gu3uke, HHHOPMAIIMOHHBIM TEXHOJIOTHUSIM U CMEKHBIM HayKam
https://www.mathnet.ru/
Marematuka ot EI'D mo okonuanmnsg BY3a https://rutube.ru/channel/36261426/
Mathprofi.ru. Briciias maTremaTika — npocto u goctynHo! mathprofi.ru
Marbropo (Marematuueckoe 6ropo) https://www.matburo.ru/ex subject.php?p=vm#1
baza gannbix MateMaruueckux pecypcoB Poccum  https://www.mathnet.ru/win/db/home.asp
MathNet.Ru http://www.mathnet.ru/

~N N D &AW
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM

JANCHUIIVINHBI

KoHTpoJb 1 o1leHKA pe3y/IbTATOB OCBOCHHS Y4eOHOM JUCHUILIMHBI PACKPBIBAIOTCS Yepes3
JTMCUUIUIMHAPHBIE PE3YNbTaThl, HAIIPABICHHbIE HA (OPMHPOBAHUE OOIMX U MPO(ECCHOHATBHBIX
KOMITIETEHIIHI 110 pa3/iesaM U TeMaM cojiepaHus y4eOHOTO MaTepuaa.

Oo6mas/npodeccuoHaabHasA
KOMIIeTEeH IS

Pa3gen/Tema

Tun olleHOYHBIX MePONPUSITHS

OK 01. Bribupars cmoco0s
pelieHus 3amaq
npogeCCUOHANTBHOM
JeATEeILHOCTH TIPUMECHUTEIIBHO
K pa3iMYHBIM KOHTEKCTaM

[loBTOpEHNE Kypca MaTeMaTUKH OCHOBHOM
IIKOJIBI

[TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
Komruiexcusie yncna

Crenenu u kopHu. CteneHHas GpyHKIus
[TokazaTenbHast QyHKIUS

Jlorapudwmsl. Jlorapudmmaeckas QyHKIHS
OeMEeHTHl KOMOWHATOPHUKH, CTATUCTUKU U
TEOpUU BEPOATHOCTEN

MuosxecTBa. DIeMeHTHI TeOpUH TpadoB
OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckne GpyHKINH
[TpousBonHast GyHKIMH, €€ IPUMEHEHHE
[TepBooOpazHast GyHKIHH, €€ TPUMEHEHHE
MHOFOFpaHHHKI/I 1 TEJ1a BpalllCHUA
YpaBHEHYsI U HEPABEHCTBA

TectupoBanue

YcrHbli onipoc
MaremaTuuecKkuil JUKTaHT
[IpencraBnenue
MPaKTHYECKUX padboT
Kontponbnas pabora
BrinonHeHne 3amaHuil MPOMEKYTOUHOU
aTTeCTallun

pe3ynbTaToB

OK 02. Hcnons3oBath |IloBTOpeHME Kypca MaTeMaTHKH OCHOBHOH |TecTtupoBaHue
COBpPEMEHHBIE CpPeACTBa |ILKOJIBI YcrHbli onpoc
MOKCKa, aHanuza | KoopauHATHI 1 BEKTOPHI MaremaTnyecKuil TUKTaHT
u nHTepnperannu | KommnekcHsle yncna IIpencraBnenue pe3yIbTaToOB
uHpopManuy, Crenienn u kopHu. Ctenennas GpyHKuns MPaKTHYECKNX padoT
u uHdopmannonnsie |[lokazarenpHas GpyHKINA KonrponbHas padbora
TEXHOJIOTHH Jlorapudmer. Jlorapudmudeckast GpyHkius | BreimonHenue 3amaHuii IpOMEXYTOYHOM
JUIs BBINOJIHEHHS 3agad | DNeMEHTbl KOMOMHATOPUKH, CTATHCTHKH U |aTTECTALUH
npodeccrnoHaNbHOMI TEOpPHUH BEPOSTHOCTEN
JIeSITETTbHOCTH MHoecTBa. JeMeHTbl TeopHu rpados
OCHOBBI TPUTOHOMETPUH.
Tpuronomerpuueckue GpyHKINH
[MpousBonHas GyHKIMH, €€ IPUMEHEHHE
[TepBooOpasHast GyHKIMH, €€ TPUMEHEHHE
MHoOrorpaHHHMKH U Tea BpaleHUS
YpaBHEHUsI 1 HEPAaBEHCTBA
OK 03. IInanupoBate |[loBTOpEeHHEe Kypca mMareMaTWKu OCHOBHOH |TecTupoBaHue
Y peaM30BBIBATh COOCTBEHHOE  |IIKOJIBI VYcTHBIi onpoc
npodeccronanbHOE IIpsiMbIe U MIOCKOCTH B IPOCTPAHCTBE MaremaTH4eCKUi JUKTaHT

M JUYHOCTHOE  Pa3BHUTHE,
MpeANPUHUMATENBCKYIO
JIeSITeIbHOCTh

B mpodeccroHamsHON cdepe,
UCIIONB30BAaTh 3HAHMS
[0 TPaBOBOW W (HMHAHCOBOH
TpPaMOTHOCTH B  Pa3JIMYHBIX
KU3HCHHBIX CUTYyalIuAX

KoopauHatsl 1 BeKTOpBI

KommnekcHsle uncna

Crenenu u kopHU. CTeneHHast QyHKITHA
IToxa3zarenpHas GyHKIHSA

Jlorapudmsr. Jlorapudpmuaeckas GyHKIHS
OneMeHTsl KOMOMHATOPUKH, CTATHCTHKH H
TEOPUHU BEPOATHOCTEH

MHoxecTBa. DIIeMEHTHI TEOPHH TpadoB
OcHOBBI TPUTOHOMETPUHU.
Tpuronomerpryeckne GyHKINH
[TpousBosHast GyHKIMH, €€ TPUMEHEHHE
[TepBooOpazHast GyHKIMH, €€ IPUMEHEHHE
MHOrorpaHHMKHY U TeJa BpalleHUs
YpaBHEHUs U HEPABEHCTBA

[IpencraBnenue
MPaKTUIECKUX padoT
Kontponsnas pabora
BrinonHenue 3aiaHuil IPOMEXYTOYHOM
aTTeCTaluu

Ppe3yNbTaToB

OK 04. O dexTnBHO
B3aMMOJIENCTBOBATH

n paboTaTh B KOJUIJICKTUBE
1 KOMaHJIe

[ToBTOpEeHNEe Kypca MaTeMaTUKH OCHOBHOM
TITKOJTBI

[IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
Koopaunats! 1 BEKTOpPEI

KomMmiiekcHsle uncna

Crenienn u kopHu. CTenieHHast QyHKIHS

IIpencraBnenue
MIPAaKTHIECKUX padoT

pe3yIbTaToOB
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[MTokazaTenbHast QyHKIUSL

Jlorapudmel. Jlorapudgmuaeckast GyHKIUS
OeMEHTHl KOMOWHATOPHUKH, CTATUCTUKU U
TEOPUU BEPOATHOCTEH

MHuoxecTBa. DIIEMEHTHI TEOPHH TpadoB
OCHOBHI TPUTOHOMETPHUH.
Tpuronomerprueckre GpyHKINN
[TponsBonHas GyHKIMH, €€ TPUMCHEHHE
[TepBooOpasHast GyHKIHMH, €€ IPUMEHEHHE
MHOrorpaHHUKH U TeJla BpaleHus
YpaBHEHHS U HEpPaBEHCTBA

OK 05. Ocy1ecTBIATh
YCTHYIO ¥ HHUCBMEHHYIO
KOMMYHUKAIHIO

Ha TOCYHZAapCTBEHHOM  S3BIKE
Poccuiickoii denepanuun
¢ yderoM  ocoOeHHoCTel

COIIMAJIBHOIO W KYJIBTYPHOTO
KOHTCKCTa

[ToBTOpEHHE Kypca MaTeMaTHKH OCHOBHOU
IIKOJIBI

KomriekcHele yncna

Crenenn u kopaH. CTereHHast QyHKITHSA
INoxa3zarenpHas GyHKINS

Jlorapudwmsl. Jlorapudmmaeckas GyHKIHS
OeMEeHTHl KOMOWHATOPHUKH, CTATUCTUKH U
TEOPHH BEPOSITHOCTEN

MHosxecTBa. DIeMEHTHI TEOpUH TpadoB
OCHOBBI TPUTOHOMETPUH.
Tpuronomerpuueckue GpyHKINUH
[TpousBonHast GyHKIMH, €€ TPUMEHEHHE
[TepBooOpasHast GyHKIHMH, €e TPUMEHEHHE
MHOTrOrpaHHUKH U TeJla BpalleHUs
YpaBHEHYsI U HEPABEHCTBA

TectupoBanue

YcrHblii onpoc
MareMaTHyeCKU JUKTaHT
[IpencraBnenue
MPaKTUIECKUX padoT
Kontponsnas pabdora
BrinonHeHue 3aiaHuil NPOMEXYTOYHOU
aTTeCcTalun

pE3yNbTaToB

OK 06. IIpossisare |IloBTopeHue Kypca MaTeMaTHKU OCHOBHOH |YCTHBIN OIpPOC
Trpa)KIaHCKO-MATPUOTHYECKYIO | IIKOJIBI IIpencraBnenue pe3yIbTaToOB
MO3UINI0, AeMOHCTpHpoBaTh |CteneHn u KopHHU. CTeneHHast QyHKIUS MPaKTHYECKNX padoT

OCO3HaHHOE noseneHue |[lokazaTtenbHas QyHKIUSA Beimonuenne 3agaHuil MPOMEKYTOUHOU
Ha OCHOBe TpamunuoHHbIX |Jlorapudmer Jlorapupmudeckas QyHKOus —|aTTecTannu

pOCCUICKHX JlyXOBHO- |DJIEMEHTHl KOMOWHATOPHKH, CTATUCTUKU H

HPABCTBEHHBIX LIECHHOCTEH, |Teopuu BEpOSTHOCTEH

B TOM 4u4HclIe C YydyeroM |MHoXecTBa. DIIEMEHTHI TEOpUH rpadon

rapMOHHU3AINH OCHOBBI TPUTOHOMETPUH.

ME)KHAITHOHAIBHBIX Tpuronomerpuueckue GpyHKINH

u Mexpenurno3ueix  |[IpousBoaHas GyHKIUH, €€ IPUMEHEHUE

OTHOIIICHHUH, npumensTh |[lepBooOpasHast GyHKIMH, €€ IPUMEHEHHE

CTaHJapThI MHoOrorpaHHHMKH U Tea BpaleHUS

AHTUKOPPYHNIHOHHOIO YpaBHEHUs U HEPABEHCTBA

MOBEJCHHUS

OK 07. CogeiictBoBarh |IloBTOpeHHE Kypca MaTeMaTHKHM OCHOBHOM |TecTupoBaHue

COXpaHEHHIO OKpY’Kalouleil |IIKOJIBI VYcTHbli onpoc

cpenbl, pecypcocoepexenuio, |IIpsmMble U IIOCKOCTH B IPOCTPAHCTBE MaremaTH4eCKUi JUKTaHT

HNPUMEHSATD 3HaHus |KoopauHaTel U BEKTOPHI IIpencraBnenue pe3yIbTaToOB
00  m3MeHeHunm  immara, |KommiexcHble gucia MIPAKTUYECKUX padoT

MIPUHIUIIBI oepexmBoro |Crenenu u kKopHu. CteneHHas QyHKIUS KonTponbHast pabota

npom3BoACTBa,  dbdexTuBHO |[lokazarenbHas QyHKINA BeinosHeHUe 3aaHuil POMEKYTOUHOM
JIeHICTBOBATh Jlorapudwmer. Jlorapudmudeckas GyHKIHMS —|aTTeCTaIH

B YPE3BBIYANHBIX CUTyaLUIX

OneMeHTsl KOMOMHATOPUKH, CTATHCTHKH H
TEOpUU BEPOATHOCTEH

MHosxecTBa. DJIeMeHTHI TeOpUH IpadoB
OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckne GyHKINUH
[TpousBosHast GyHKIMH, €€ TPUMEHEHHE
[TepBooOpazHast GyHKIMH, €€ IPUMEHEHHE
MHoOrorpaHHuKH U Teja BpaleHUst
YpaBHEHUs 1 HEPABEHCTBA

26




