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PaGouast mporpamMmma y4ueOHoOM nucruminHe «Maremartrka» pazpaboTaHa Ha OCHOBE!

— METOAMYECKUX PEKOMEHJAIMi MO0 pealu3aluud CpeaHero ooiiero oOpa3oBaHUs B
mpelenax OCBOSHHUS 00pa30BaTeIbHONW MPOTPaMMBI CPETHETO MPOPECCHOHATBHOTO
oOpa3oBanus Ha 0a3ze OCHOBHOTO obOmiero obpaszoBanus (IlucekmMo MwuH mpocBelIeHUS
Poccuu ot 14.04.2021 N 05-401);

— @enepalibHOTO TOCYJIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEAHEro OOILero
obOpazoBanus (yTBepKaeH nmpukazoM MunoOpHayku Poccum ot 17 mas 2012 r. Ne 413 ¢
n3MeHeHussMu ot 29 nexabps 2014 r., 31 nexabps 2015 1., 29 urons 2017 r., 24 ceHTs0ps,
11 nexadps 2020 r.);

— IPUMEpPHON mporpamMmbl 0011€00pa30BaTENbHON yU4eOHON TUCHUIUIMHBI «MaTeMaTHKa
JUIsE TTPO(hEeCCHOHANIBHBIX 00pa30BaTeIbHBIX OpraHu3alui, pexoMmMeHmoBaHHOU DIAY

«DenepalibHBI MHCTUTYT pa3BUTUs 00pa3oBaHus» (mpotokoi Ne3 ot 21 uromns 2015r1.).

Opranuzanus-pazpadorunk: MuaoronpoduinbsHbiii kouiemx @T'BOY BO «bpl'Y»

PazpaboTumk:

CkoBoponueBa Kcenust AnekcanipoBHa, pernoaaBaTelb.

Pabouas mporpamma peKoMeH0BaHa TUCIUILTUHAPHO - IIUKJIOBOW KOMHCCUEH TUCIUIIINH
T'YMAaHUTApPHON U €CTECTBEHHOHAYYHOU ITOATOTOBKH.

oT «23» mas 2025 r., mpoTokon Ne3

Pabouas nporpamma ojo00peHa Hay4HO-METOJMUECKUM COBETOM

ot 30 mas 2025 r., mpoTtokoi Ne 3.
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1. TACIIOPT PABOYEM [TPOT'PAMMBI YYEBHOM JAACHUITINHBI
MaremaTnka

1.1. ObsacTs npuMeHeHus1 padoyeii NPOrpaMmbl

PaGouass nmporpamma  y4eOHOIl ~ OUCHUMIUIMHBI  SIBJISETCS  4YacTbl0  OCHOBHOM
npodeccHoHaBHOM 00pa3oBaTebHON porpaMMbl B coorBeTcTBHH ¢ PI'OC 1Mo crienuaibHOCTH
cpennero npodeccuoHanbHoro oopazopanus (nanee CIIO) 09.02.07 UndpopManimOHHBIE CHCTEMBI
U IpOrpaMMHUpPOBaHUE, BXOJSAIIMX B YKpPyHNHEHHYyI0 rpymnny crneuuaibHocredn  09.00.00
HudopmaTrka 1 BEIYKCIUTEIbHAS TEXHUKA/

Pabouas mporpamma y4eOHON AUCHUIUTMHBI «MaTemMaTukay MpeaHa3HaueHa s U3yUeHHs
JUCIHUIUIMHBL B YYPEXKACHUAX CpelHero mnpodecCHOHAIbHOrO0 OO0pa30BaHUs, PEATH3YIOIIUX
00pa3oBaTeNbHYI0 MPOTpaMMy CpeaHero oOIiero oOpa3oBaHMs, MPU MOATOTOBKE CIEIIHATHCTOB
CpEIIHEero 3BEHa.

1.2. MecTto y4eOHOIl AUCHUILIMHBI B CTPYKType OCHOBHOH MNPo¢ecCHOHAIbHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl: JTUCIUILIMHA BXOJUT B 001I€00pa30BaTEIbHBIN IIUKJIT

1.3. Hdeau u 3a7a4u yuyeOHO#H TUCHUILIMHBI - TPeOOBAHHUA K pe3yabTaTaM OCBOEHUSI
Y4eOHOH IMCUMILINHBI:

Copepxanre  TporpaMMbl  00mIE0Opa30BATENBLHON  MUCHHMILIMHBI  «MareMaTHKay
HAIPaBIIEHO Ha JOCTH)XCHHE Pe3yJIbTaTOB €€ U3Y4YeHHUs B cOOTBEeTCTBUU ¢ TpeboBanusmu OI'OC
COO c¢ yuerom npodeccronanibHo# Hanpaiennoctn @PI'OC CIIO.



1.4. Ilnanupyemblie pe3yJbTaThl OCBOEHHSI 00HI€00Pa30BATENIbLHON AMCHUIIMHBI B
cootBeTcTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Kon H HAHMEHOBaHHE Pe3yabTaTsl 00yyeHust

¢opmupyeMbIX KOMIIETEHIIUI O6mue JAucuuniuHapHble
OK 01. Bsibupath cmoco0b JInyHoCTHEIC pe3yJIbTaThl [IP6 1. Bmagenue MeTomaMu
pelieHus 3a1a4 JIOJDKHBL ~ OTpa)KaTh B YacTH: JIOKa3aTeIbCTB, aJIropUTMaMu
po¢eCCHOHATBHOM TPYJIOBOTO BOCITUTAHMUSI: penieHus 3aJa4; yMEHHE
JIESITENIbHOCTH MPUMEHHUTEIBHO K - TOTOBHOCTb K TPY/Y, OCO3HAHHE (hopMyIHpOBaTh ompeJeNeHus,

Ppa3JIMIHbBIM KOHTCKCTaM

LIEHHOCTU MacTepcTBa,
Tpynonrooue;
-  TOTOBHOCTh K  aKTUBHOH

JEATEeIbHOCTH TEXHOJIOTHYECKOH
U COLMAIBHOH HaIpaBlICHHOCTH,
CIIOCOOHOCTD MHUIIUUPOBATE,
IUVIAHUPOBAaTh M CaMOCTOSATEIBHO
BBITIOJTHATH TAKYO ACSATEIbHOCTH;
- MHTEpeC K pa3lMyHbIM cdepam

npo¢eCCUOHATBHOM
nesTeabHoCTH/

- TOTOBHOCTh W CIOCOOHOCTH K
00pazoBaHuIo u
camMo00pa30BaHUIO Ha
TIPOTSDKESHUH BCEH KU3HU
MertanpenMeTHble  pe3yIbTATHI
JTOJDKHBI OTPaXKaTh:

Ognagenne YHHUBEPCAITbHBIMHI
Y4IeOHBIMH MO03HABATEILHBIMU
JIEACTBUAMU:

a) 0a30BbIC JIOTHYECKHE
JIEUCTBHUS:

- CaMOCTOSITEIILHO
(hopMyIHpOBATH u
aKTyaJIM3HpOBAThH npobiemy,

paccMmarpuBarh € BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN
NpPU3HAK WM OCHOBAaHHS  JUIs
CpaBHEHUsI, KiacCHDUKAIMK H
0000111EHNS;

- OIIpeAeIIATh Lenu
JIESATENBHOCTH, 3a/1aBaTh
napaMeTpel UM KPUTEPUU  UX
JIOCTUKEHUS,

- BBIBISITH 3aKOHOMEPHOCTU U
IPOTUBOPEYUS B

paccMaTpUBaeMBbIX SIBICHUSAX;
- BHOCUTh  KOPPEKTUBBI B
JIeATENHHOCTD, OLIEHUBATh
COOTBETCTBHE pe3yiabTaToB
LEIISIM, OLIEHUBATH PHUCKH
MOCJIEACTBAN NEITECILHOCTH

- pa3BUBAThH KpEaTUBHOE
MBIIUIEHNE pu penieHnn
XKU3HEHHBIX MPOOIEM

0) 0a3oBbIe HCCIEIOBATEIHCKUE
JIEUCTBHUS:

- BJIQJIETh HaBBIKAMH Yy4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM
JIeSITSIILHOCTH, HaBBIKAMU
paspenieHus npooeM;

AKCHOMBI U TEOPEMBI, IIPUMEHSThH
uX, TPOBOAUTH JIOKa3aTelIbHbIC
pacCyXIeHnss B XOJE PpEIICHUS
3amad;

I[IP6 2. VYwmeHme omepupoBaTh
HNOHATUSAMM:  CTCNIEHb  4YHCIA,
norapupm YHCTIa,; yMeHHE
BBITIOJTHATD BBIUHCIICHHE
3HAUeHMH W  1npeoOpa3oBaHUs
BBIDAKEHUH CO CTENEHAMM U
norapupmMamMu, TpeoOpasoBaHUs
JIPOOHO-paIMOHATBHBIX
BBIPAYKEHU;

I[IP6 3. VYmeHume omepupoBaTh
MOHSTHSAMHU: pannoHaJbHbIE,
MppaIOHATbHBIE,
MOKa3aTEJbHBIC,
norapu(pMHIECKHe,
TPUTOHOMETPUYECKHE YPaBHEHUS
Y HEPaBEHCTBA, MX CUCTEMBbI;

I[IP6 5. VYmeHue omnepupoBaTh
MOHSTHSAMHU: pauuoHanbHas
¢byHKIHS, [OKa3aTeNlbHAs
byHKIMs, cTeneHHas (YHKIUs,
jorapupmMmuyecKas byHKIHS,
TPUTOHOMETPUUYECKHE  (YHKIHH,
oOpatHple  (DYHKIMH;  yYMCHHE
CTpOUTHh TpadUKH  HM3YyYEHHBIX
(GYHKIUH, HCTIOTH30BATh TPAQUKH
IpU  W3YyYEHWH TIPOLECCOB U
3aBUCHMOCTEH, TMIpU  pEIICHUH
3aJad = U3 JAPYTHX  y4eOHBIX
IpEeIMETOB U 3a7ad U3 pealbHOU
KU3HHU;, BbIpaXath (QopMmysIamu

CTCIICHHEIC,

3aBUCHMOCTH MEXKITY
BEJINUMHAMY;
I[MP6 6. VYmMeHuwe  pemath

TEKCTOBBIC 3aJa4n pa3HbIX TUIIOB
(B TOM YHMCJIC Ha NPOLCHTHI, JOJIHU
n 4aCTH, Ha JABUXXCHUC, pa60Ty,
CTOMMOCTb TOBApOB U  YCIYT,

HaJlOTH, 3ajaun U3  obiactu
YIpaBICHUS JTUYHBIMA u
CeMENHBIMU ¢uHAHCAMN);
COCTaBJIATh BBIPAKEHUS,

YpaBHEHHsI, HEpPaBEHCTBA W UX
CHCTEMBI [0 YCIIOBHIO 3aJadH,
HCCIIeI0BATh HOJIy4eHHO®
pelieHue " OLICHNBATh
MPaBIOII0I00HOCTh PE3YIIbTaTOB;
I[IP6 9. VYmeHue omepupoBaTh

- CIOCOOHOCTh U TOTOBHOCTH K MOHATUSIMH:  TOYKA,  MpsSIMas,
CaMOCTOSITEIIbHOMY MOUCKY IJIOCKOCTb, MIPOCTPAHCTBO,
METOJIOB PEUICHUSI MPAKTHIECKUX JIBYTpaHHBIN yToII,
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3a7a4, NMPUMEHEHHIO Pa3IMYHbIX
METOJI0B IO3HAHUS

- BBISIBJIATH NPUYUHHO-
CII€JICTBEHHBIE CBSI3U "
aKTyaJIU3UpOBaAThH 3ajauy,
BBIJIBUTI'aTh TUNOTE3Y ee
pELICHUs, HaXOOWTh apTyMEHTHI
Ul JOKas3aTeNbCTBa  CBOHUX
YTBEPKICHUI, 3a/1aBaTh
apaMeTpsl u KPUTEPUH
pELICHUS;

- aHaJIM3WPOBaTh IIOMYYCHHBIC B
xofe peleHus 3a71a4u
pe3yJbTaThl, KPUTHYECKH
OLICHMBATh HX JIOCTOBEPHOCTb,
MPOTHO3UPOBaTh H3MEHEHHE B
HOBBIX YCJIOBHUAX

pa3pabarbiBaTh IUIaH PEIICHHS
npoOJieMbl € y4eToM aHaju3a
MUMEIOIINXCS MAaTepHAIbHBIX H
HeMaTepHaIbHBIX PECYPCOB;

- yMeTb TEPEHOCHTh 3HAaHHS B

M03HABATENbHYIO
u MIPaKTUYECKYIO obnactu
KU3HCACATCIbHOCTH,

- YMETb HUHTErPUPOBATH 3HAHUA
us3 Pa3HbIX MPEAMETHBIX
obiacTei;

- BbIJIBUT'aTh HOBBIC niaeu,

npeajaratb OpUIrnHaJIbHbIC
MOAXOJbI U pCIICHUA

- CTaBUTHb HpO6J’ICMH Hn 3aja4u,
JA0IMyCKaronue CIIOCOOHOCTH UX

HCIIOJIb30BAHUS B
MO3HABATEIbHOM W COIMAILHOM
MIPaKTUKE

OgnageHue YHHUBEPCAIbHBIMH
PETYJSITUBHBIMU JICUCTBUSMU: a)
CaMOOpPTaHU3aIINS: JieNaTh
OCO3HAHHBII BBIOOD,

apryMEeHTHpOBaTh  €ro, OpaTb
OTBETCTBEHHOCTD 32 PEIICHNE

CKpEeLUBAIOIUECS IpsIMBIE,
HapanielbHOCTh u
NEePHEeHANKYISIPHOCTh TPSAMBIX U
IIOCKOCTEH, yroia MEXTY
HPSMBIMH, YTOJI MEXIY MPSIMOH U
IJIOCKOCTBIO, yroia MEXTY
IUIOCKOCTSIMH, ~ PAacCTOSTHHE  OT

TOYKH JI0 IUIOCKOCTH, PACCTOSTHHE
MEXAYy TpPSIMBIMH, PACCTOSHHUE

MEXAy IUIOCKOCTSIMH; YMEHHE
UCTIONb30BaTh  HPU  PEIICHUH
3a1ad  W3ydeHHBIE (AaKTBI U

TEOpPEMBbl TUIAHUMETPHH; YMEHHE
OLICHMBaTh pa3Mepsl OOBEKTOB
OKpYKaIOLIEero MUpa;

ITP6 10. Ywmenue omnepupoBaTh
MOHSTHSMHU: MHOTOTPaHHHK,
CeYeHHEe MHOTOIpaHHMKa, KyoO,

napaIesenumne;, TpU3Ma,
MMpaMHUIIa, ¢urypa u
MIOBEPXHOCTh BpaIlleHNUS,
WJIMHIp, KOHyC, mmiap, cdepa,
ceyenus  (QUTYpH  BpalleHWs,
IUIOCKOCTh, Kacarommasicsi cepsl,
UWIAHIOpA, KOHyca,  IUIOIIAIb
TMMOBEPXHOCTHU nmupaMuabl,
NpU3MBI,  KOHyCa,  IMIHHJIPA,
wiomanb chepsl, 00beM KybOa,
NIPSAAMOYTOJILHOTO

napajvielienunena,  MUPaMUIEL,
NpM3MBI,  IWIMHIpPA,  KOHYcCa,
mapa,  yMeHHe  H300pakath

MHOTOTPaHHUKH M TOBEPXHOCTH
BpAIIECHHs, UX CEUYEHHS OT PYKH, C
TIOMOIIBIO YEepPTEXKHBIX
WHCTPYMEHTOB M  3JIEKTPOHHBIX
CpEICTB; YMEHHE paclO3HaBaTh
CUMMETPHIO B  TPOCTPAHCTBE;
yMeHHe pacro3HaBaTh
NpaBHJIbHbIE MHOTOIPaHHUKH;

I[MIP6 11 VYwmeHue ormepupoBaTh
MOHATHSAMHU: JBIDKCHUE B
MIPOCTPAHCTBE, MOA00HBIC (HUTYPEI
B IPOCTPAHCTBE; HCIIOJIH30BATH

OTHOILIEHHE JuRI (0) 10 6:01 ()%
MOBEpXHOCTEN u 00BeMOB
MOJOOHBIX (GUTyp TNPH PEIICHUH
3aja4;

I[IP6 12. VYMeHHe BBIUMCIATH
TeOMETPUUECKUE BEJIMYMHBI
(amuHA, yroJ, IWIOmAab, O0BEM,
ouaab MTOBEPXHOCTH),

UCTIONB3Ysl M3Y4YeHHbIE (BopMyIIbI
U METOJBI;

ITP6 13. YmMeHue omnepupoBaTh
HOHSATUSIMHU: IPSIMOYTOJIbHAsS
cucTeMa KOOpAUHAT, KOOPAMHATHI
TOYKH,  BEKTOp,  KOOPAHMHATHI
BEKTOpa, CKaJISIPHOE
NPOM3BEACHUE,  YIOJI  MEXAy
BEKTOpaMH, CyMMa BEKTOpOB,
MPOM3BEACHHE BEKTOPa HA YHCIIO;




HaxOJUTh C IOMOILBIO U3YUYEHHBIX
GbopMyn KOOpPIMHATHI CEPEIMHBI
OTpe3Ka,  pacCTOSHUE  MEXKIY
JIByMSI TOUKaMU;

I1P614. YMmenue BEIOMPATH
NOAXOJAIIUN HW3YYEHHBI METoH
TS pelieHus 3a1a4H,
pacno3HaBaTb ~ MaTeMaTH4ECKHUE
(aKTH 1 MaTEMaTHIECKHAE MOIEITH
B TPHUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; yMEHUE

MPUBOANTH MpUMEPBI
MaTeMaTHYeCKHX OTKPBITHH
poccuiickoit u MHUPOBOH

MaTeMaTH4eCcKOH HayKu
OK 02. Hcnonb3oBath JInunocTHbIE pe3yabTaThl [1P64. VYmMeHue oIepUpOBaThH
COBpPEMEHHBIE CpEJCTBAa ITOMCKA, JIOJDKHBI ~ OTpakaTb B  4YacTH: MOHATHSAMHU: byHKIHA,
aHauM3a W UHTEpIpeTalnuyu LIEHHOCTH HAy4YHOT'O MO3HAHUS: HerpepbIBHAs byHKIMA,
uHpOpMaIUH, " - c(hOpPMHPOBAHHOCTH MIPOU3BOIHAS, nepBooOpasHasi,
nHGOpMaNMOHHBIE  TEXHOJOTHU MHPOBO33PEHHS, OTIpeZICTICHHBII MHTETPAN; YMEHHUE
TSt BBIITOJTHEHHS 3amaq COOTBETCTBYIOILIETO HaxXOJHUTh MPOU3BOIHBIE
npodeccHoHATBEHOM COBPEMEHHOMY YPOBHIO Pa3BUTHSA 3JIEMEHTAPHBIX (byHKIHH,
JEATETbHOCTH HayKH u 00IIeCTBEHHON UCTIONB3YS CIpaBOYHBIC
NpPakTUKH, OCHOBAaHHOTO  Ha MaTepuansl;  HCCIEeI0BaTh B
Jasnore KyJBTYD, NpOCTeHIINX cilydasx (QyHKIUH
CIOCOOCTBYIOIIETO  OCO3HAHMIO Ha  MOHOTOHHOCTb, HaXOAWTh
CBOETO MecCTa B MOJHKYJIbTYPHOM HauOoNIpIINE M  HaWMEHBIINE
MHpE; 3HaueHHs1  (PyHKIMH;  CTPOUTH
MertanpeaMeTHble  pe3yJIbTaThl rpaduku MHOT'OYJICHOB c
JIOJDKHBI OTpaXkaTh: HCTIONB30BaHUEM anmapara
OgnazseHne YHHUBEpCATbHBIMU MaTeMaTHIecKOro aHaJM3a;
y4eOHBIMH MO3HAaBaTEJILHBIMH NPUMEHATh TPOU3BOJHYIO NP
JIEUCTBHUAMHU: pelIeHnuH 3a7ad Ha JIBIDKCHHE,

B) paboTa ¢ mH(popMaIHeH:

- BJAJETh HABBIKAMH MOJyYCHHS
uHGOpPMAMK W3  HCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIBHO
OCYIIECTBIIATh IIOUCK, aHAJM3,

CHUCTEMATHU3ALIUIO u
MHTEpIpeTanuio  HHbOPMAIH
pasnuuHbIX BHIOB M (opMm
IIPEACTaBICHMS,;

- CO3/1aBaTh TEKCTHI B Pa3IMUHBIX
(opmarax ¢ ydyeToM Ha3HAUCHHMS

nHpopmManuu " eNeBOi
ayJIUTOPHH, BBIOHMpast
ONTHMAJILHY IO ¢bopmy
MIPECTaBICHNS M BU3YJIN3AIUH;

- OIEHHUBATh JIOCTOBEPHOCTH,

JETUTUMHOCTh WH(pOpPMAaLnH, ee
COOTBETCTBHE  MPAaBOBBIM W
MOPAITbHO-ITHIECKUM HOPMaM;

- UCTIONIb30BaTh cpezacTBa
nH(pOpMaMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
B pELIeHuu KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpPraHU3al[MOHHBIX  3ajJad  C

co0ioieHreM TpeboBaHuit
SPrOHOMHKH, TEXHUKH
0€30IaCHOCTH, TUTHAEHBI,

pecypcocOepexeHus, IPABOBbIX U

peuiaTb IIPAKTUKO-
OPHUCHTHPOBAHHBLIC 3aJa4yun Ha
HanOOJIbIIHE n HAaMMCHBIINEC

3HAUEHMs, HA HAXOXKACHHE IyTH,
CKOPOCTH M YCKOPEHUS

I1P66. YMmenne pemaTsb
TEKCTOBBIC 3a/1a4M Pa3HbIX THUIIOB
(B TOM uHMCIIe HA MPOLIEHTHI, JOJIH
W YacTH, Ha JBIKCHHE, paboTy,
CTOMMOCTb TOBapOB M  YCIHYyT,

HaJIOTH, 33jaun U3  obiactu
yIpaBiIeHUS JIMYHBIMA n
CeMEeUHBIMU (uHaHCAMK);
COCTaBJISATh BBIPAXKEHUS,

YpaBHEHHsI, HEPaBEHCTBA M UX
CHUCTEMBI TIO YCJOBHIO 3aJauH,
HCCIIEI0BATh MOJTy9eHHOE
pernieHue u OIIEHUBATh
MIPaBAONOI00HOCTh PE3YIBTATOB;

[IP67. VYmeHume omepupoBaTh
MOHATHSAMHU: cpenHee
apu(pMeTHIecKoe, MeJuaHa,
HauOonpIIee M HaWMEHbIIee

3Ha4YCHUs, pasMax, Jaucrnepcusd,

CTaHAapTHOE OTKJIOHEHUE
4HCIOBOTO  Ha0opa;  yMCHHUE
W3BJICKATb, WHTEPIPETHPOBATH

HHPOPMALINIO, IPEACTABICHHYIO B
TabIMIax, Ha JUarpammax,
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ITHYECKUX HODM, HOPM
HH(POPMAIMOHHOM 0€30MaCHOCTH;
- BJaJICTh HaBBIKAMH
pacrno3HaBaHUs " 3aIUTHI
nndopmanuy, MHPOPMAOHHON
0e301macHOCTH TIMYHOCTH

rpadukax, OTpaXKaIoOIIyIO
CBOHCTBA peaJbHBIX IPOLECCOB U
SIBJICHUIA; MIPEACTaBIATh

nndopmanuio c MOMOILBIO
TaONIMIM UarpaMM; HCCIIEA0BATh
CTaTHUCTHYECKHE JaHHbIE, B TOM
qrcie c MPUMEHEHAEM
rpadUIecKux METOOB u
3JIEKTPOHHBIX CPEJCTB;

I1P614. Ymenne BEIOHpATH
MOAXOJALINN H3YUEHHBIH METOJ
ULt pemnieHns 3a1a4d,
pacro3HaBaTh ~ MaTeMaTHYECKHE
(aKThl 1 MaTEMaTHYECKUE MOZEIH
B TPHUPOJHBIX W OOIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; yMEHHE

MIPUBOJUTH MIPUMEPHI
MaTeMaTHYECKUX OTKPBITHI
poccuiickoi u MHUpPOBOH
MaTeMaTH4eCKOH HayKH

OK  03. [InanupoBatb JInuHocTHBIE pe3yabTaTh I[IP61. Bmamenme  MeromamMu

peaIn30BHIBATH coOCTBeHHOE JOJDKHBI ~ OTpaXaThb B  YaCTH: JIOKa3aTENbCTB, AITOPUTMAMHU

npodeccHoHaIEHOE " JyXOBHO-HPaBCTBEHHOTO pemeHus 3a1ad; yMeHHe

JMYHOCTHOE pasBuTHE, BOCITHTAHHUS: (dbopMyTHpOBaTH  ONpEICICHUS,

MIPEeAIPUHIMATEIBCKY IO - c(OpMUPOBAHHOCTH AKCHOMBI U TE€OpPEMBI, IPUMEHATh

JesITeIbHOCTh B HPaBCTBEHHOT'O CO3HAHUA, UX, TPOBOJUTH JOKa3aTeJIbHBIC

po¢heCCHOHATBHOMI chepe, 3THYECKOTO TIOBEACHUS; pacCy)XKICHUS B XOIE pEUICHUS

HCTIONB30BaTh 3HAHUA o - CHOCOOHOCTh OIICHUBATh 3aad;

IIpaBOBOM u (rHaHCOBOM CUTYaIUIO u IIPUHUMATH [1P64. VYMeHue oIepupoBaThH

IPaMOTHOCTH B Pa3IMYHBIX OCO3HaHHbIE peleHus, MOHATHUSIMHU: byHKIHA,

KHM3HEHHBIX CUTYalHsIX OpPHEHTHpPYSCh Ha  MOpaJbHO- HeTpephIBHAS byHKIHA,

HpPaBCTBEHHBIE HOPMBEI u MIPOMU3BOJTHAS, nepBooOpazHas,
LIEHHOCTH; OTIpeJIeTIeHHBII MHTETPaN; YMEHHUE
- OCO3HaHME JIMYHOTO BKJIAJa B HaxOJUTh MPOU3BO/IHBIE
MOCTPOCHHE YCTOWYHMBOTO 3JIEMEHTAPHBIX (byHKIHH,
Oynmymiero; UCTIONB3YS CHpaBOYHBIC
- OTBETCTBEHHOE OTHOIICHHE K MaTepHaibl;  HCCIenoBaTh B

CBOMM  pojuTensM u  (Win)
JIPYTHUM YJIeHaM CEMbH,
CO3JaHUI0 CEMBM Ha OCHOBE
OCO3HAHHOI'0 TIPUHSTHS
LEHHOCTEN CEMEWHON JXW3HU B

COOTBETCTBHHM C  TPAJULIHUSIMHU
HapozoB Poccuy;
MertanpenMeTHsle  pe3yJbTaThl
JIOJDKHBI OTPaXKaTh:
OBnagenue YHHUBEpCATLHBIMU

PETYIATUBHBIMHA HeﬁCTBHHMHI

a) caMOoOpraHu3aIlus:

- CaMOCTOSITENIbHO OCYIIECTBISITh
MMO3HABATE/IHYI0  IEATCIBHOCTb,

NpocTeHIuX ciiydasx (QyHKIUH

Ha  MOHOTOHHOCTb, HaXOAWTh
HauOoNmpIINE M  HaWMEHBIINE
3Ha4eHHus  (QYHKOUH;  CTPOUTH
rpadukn MHOTOYJIEHOB c
UCTIONIb30BaHUEM anmapara
MaTEMaTHYECKOTO aHaIIn3a;

NPUMEHATh TPOU3BOJHYIO HpPH
pelIeHuH 3a7ad Ha JIBIDKCHHE,;

peuiaTb IMPaKTUKO-
OPHUECHTHUPOBAHHBIC 3aJa4u Ha
HauOOJIbIIINE n HAaUMCHBIINEC

3HA4YCHHs, HAa HAXOXKJCHHE IyTH,
CKOPOCTH B yCKOPEHHUS

BBISIBIISITH MPOOJIEMBI, CTaBUTh U I[IP65. VYmenuwe omepupoBath
dbopmynupoBaTh coOCTBEHHBIE IIOHATUSAMMU: pauronaibHas
3aJjaud B 00pa30BaTENBHOM byHKIUS, MoKa3aTebHast
JIeATENIbHOCTH U KU3HEHHBIX GyHKIOUS, CTENeHHAs (QYHKIUS,
CUTYaLUsX; CaMOCTOSITEILHO JorapugpMmaecKas GyHKIHSA,
COCTaBISITh  IJIaH  pPELICHUS TPUTOHOMETPpUYECKHE  (DYHKIIHH,
MPOOJIEMBI C YI€TOM HMEIOIIHXCS oOpatHble  (YHKIMH;  yMCHHUE
pecypcos, COOCTBEHHBIX CTpOHUTh TpadUKd  H3YYCHHBIX
BO3MOKHOCTEH U TPEINOUYTCHUI; (GyHKITUH, HCIIOJIE30BaTh TpaduKu
JlaBaTh OIICHKY HOBBIM IpH W3YYCHWH TPOLECCOB |
CUTYAIHSIM; 3aBHCHMOCTEH, TIpH  PEUICHUH




croco0cTBOBaTh (HPOPMHPOBAHHIO
u MIPOSIBJICHUIO HINPOKOH
SPYIMLMK B Pa3HBIX 00JacTsIX
3HaHWH, TOCTOSIHHO IIOBBIIIATH
CBOH 00pa3oBaTeIbHBIN u
KyJIbTYpHBII ypOBEHbD;

0) CaMOKOHTPOJIb:

UCIIONB30BATh HpHEMBI
pedexcuu TUTS OIICHKH
CUTyallid, BBIOOpPa  BEPHOTO
pelLIeHHS;

- YMETb OOCHUBATH PHCKU U
CBOCBPCMCHHO MpUHUMATb
pCHICHUS 11O UX CHUKCHUIO,

B) IMOLIMOHAJIbHBIN HUHTCIIJICKT,

Hpe/onararonuil
c(hOPMHUPOBAHHOCTE:

BHYTpPEHHEN MOTHBAINHY,
BKIIIOYAIOLIEN  CTpeMIIEHHE K

JAOCTUIKCHHUIO ICJIM W YCIIEXY,
OIITUMM3M, HMHUIIUATUBHOCTD,
YMCHUC Z[eﬁCTBOBaTL, Hcxonasa us
CBOHX BOSMO)I(HOCTeﬁ;

- JIMIIaTHUH, BKJTIOYAIOIICH
CIIOCOOHOCTh MIOHUMATh
SMOIIMOHAILHOE COCTOSIHHE

IPYTHUX, YYHATBIBATH €ro IpHU
OCYIIECTBJIICHUU KOMMYHUKAIINH,
CHOCOOHOCTh K COYYBCTBUIO H
COIIEPESIKUBAHUIO;
- COLMAIBHBIX
BKJTFOYAFOIITHX CHOCOOHOCTh
BBICTpaWBaTh  OTHOIICHHS  C
JpYTUMHU JIIOABMH, 3a00THTHCH,
MPOSIBISITE MHTEPEC M pa3perarsb
KOH(ITUKTHI

HaBBIKOB,

3aa4 W3 JPYyTUX  Y4eOHBIX
MPEeIMETOB U 3a/ad U3 peabHON
JKM3HHW; BBIpaKaTth (QopMyIaMu

3aBHCHMOCTH MEKITY
BETMYMHAMU;
I1PG6. YmMenue pemarb

TEKCTOBBIC 3a7addl Pa3sHBIX THIIOB
(B TOM 4uCIie Ha TPOIEHTHI, TOIH
W YacTH, Ha [BWXKEHHE, paboTy,
CTOUMOCTH TOBapOB H  YCIYT,

HaJIOTH, 3aJayd u3 obmacTu
YIpaBICHUS JIMYHBIMA u
ceMeHHBIMU (uHaHCAMM);
COCTaBJIATh BBIpaXKEHU S,

YpaBHCHUSA, HCPABCHCTBA H HUX
CUCTEMbI 110 YCJIOBUIO 3a/1ayH,
HCCIICO0BATh TMOJIYUYCHHOC
peuicHue n OLICHUBAThb
HpaB,Z[OHO,Z[O6HOCTB PE3YyIbTATOB;

[IP67. VYmeHume omepupoBaTh
MOHSTHSAMHU: cpenHee
apupMeTHIeCKOoe, MeuaHa,
HauOonpIlee W HAaWMEHBIIEe

3HAYeHUs, pa3Max, JUCIEepPCHs,
CTaHAapTHOE OTKJIOHEHUE
YUCIIOBOTO  Habopa,  yMeHHe
W3BJICKATh, HHTEPIPETHPOBATH
HHPOPMALIUIO, IPEACTABICHHYIO B
TabnMuax, Ha  JUarpaMmax,
rpaduKax, OTpaKAIOIIYIO
CBOWCTBa peaJbHBIX IPOIECCOB U
SIBIICHHIA; MIPECTABIATh
HHPOPMALINIO C TIOMOIIBIO TaOIHUI]
u arpamm; HCCIIeIOBATh
CTaTUCTHYECKHE [aHHBIC, B TOM
qucIe c MPUMEHEHHUEM
rpaduuecKux METOJIOB u
ANIEKTPOHHBIX CPEJICTB;

IIP68. VYmeHume omepupoBaTh
MOHATUAMU: CIy4YalHbIH OMBIT U
ciydaifHoe COOBITHE, BEPOSTHOCTh
CIIy9alfHOTO  COOBITHS, yMCHHUE
BEIYUCIISATD BEPOSTHOCTh c
HCTIONB30BaHUEM  TpaduaecKux
METOJIOB; TIPUMEHSTh (POPMYIIBI
CIIOKEHUS u YMHOXEHUS
BEPOSATHOCTEH, KOMOHHATOPHBIC
¢baxTsl 1 GOPMYIBI IPH PEIICHIH
3a/1a4; OIICHWBAaTh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIly4allHBIMM  BEJIMYMHAMU,
YMCHHE TPUBOIUTH  MPHUMEPHI
MPOSIBIICHUS.  3aKOHAa  OOJNBIIHX
qrcen B MPUPOTHBIX u
OOIIIECTBECHHBIX SBJICHUSIX;

I1P614. Ymenue BHIOMpATh
MOAXOJSAUIMA HM3yYEeHHBIH METOJ
JUTS peleHus 3ajJa4u,
pacmo3HaBaTh ~ MaTeMaTHYECKHE
(haKTH 1 MaTEMaTHIECKHAE MOICITH
B TPHUPOAHBIX M OOIIECTBEHHBIX
SIBICHUAX, B HCKYCCTBE; YMCHHE




MIPUBOJIUTH MpUMEPHI
MaTEeMaTHYECKHX OTKPBITUI
poccuiickoit u MHUPOBOH
MaTeMaTHUYeCKON HAyKH

OK 04. DddexTuBHO JInyHoCTHEIC pe3yJIbTaThl I1PG1. Bnanenue MeTOoJaMu

B3aMMOJICHICTBOBATh U PabOTaTh B JIOJDKHBL ~ OTpa)KaTh B YacTH: JIOKa3aTe/IbCTB, aIropuTMaMu

KOJUIEKTHBE U KOMaH/Ie LIEHHOCTH HAyYHOTO TO3HAHMSL: penieHus 3ajady, yMeHHe

OCO3HaHWE IIEHHOCTH HayYHOU (bopMyIHpPOBaTH oTIpenieNeHus,

JIeSATENBHOCTH, TOTOBHOCTb
OCYLIECTBJISAITh ~ IPOEKTHYIO U
HCCIIEI0OBATENLCKYIO
JIeATENbHOCTh MUHIUBUAYAIbHO U
B Ipynme
MertanpeaMeTHble
JIOJDKHBI OTpaXkaTh:
OBnageHue YHHUBEPCAIbHBIMU
KOMMYHHKaTHBHBIMU
JIEACTBUAMU:

0) coBMecTHasl IeATEIbHOCTb:

- T[OHUMaTb U HCHOJb30BaTh
MpEeUMYLIECTBAa KOMAaHIHOM M
WHIWBUAYAILHOU pabOTHI;

- TIpUHUMATh LIEJIM COBMECTHOM
JIeTENbHOCTH, OPIraHU30BbIBaTh
U KOOPAWHHUPOBATh NEHCTBUA IO
€e  JIOCTH)KEHUIO:  COCTaBJIATh
IUIaH  JACUCTBUM, paclpenessTh
ponu C Y4ETOM MHEHUI
Y4aCTHUKOB 00CyX1aTh
pe3yIbTaThl COBMECTHOM paboThI;
- KOOpJAMHHUPOBATb U BBINOJIHATD
paboTy B YCJIOBHSX pPEalbHOTO,

pe3ynbTaThbl

BUPTYaILHOTO
" KOMOWHHPOBAaHHOTO
B3aMMOJICHCTBYS;

- OCYWIECTBJIATH  IO3UTHBHOE
CTpaTeruyeckoe TMOBEJIEHHE B
Ppa3JIMYHbIX CUTyanusix,
IIPOABJIATH TBOPYECCTBO n
BOOOpakeHHe, OBITH
NMHUITMATHBHBIM.

Osnanenue YHUBEPCATBHBIMU

PETYIATUBHBIMU JICHCTBUAMU:
I) TpHUHATHE ce0sd ™ IpYyrux
JIIOJIEH:

- [pUHUMaTh  MOTHBBl H
apryMeHTBl JIpyTUX IIOAEH IpH
aHann3e pe3yIbTaToB
JIeSITENIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPaBO
JIPYTHUX JTFO/ICH Ha OITHOKH,
- pa3BUBaThH CIOCOOHOCTH

AaKCHOMBI U TEOPEMBI, IIPUMEHSTH
uX, IPOBOAWTH JOKa3aTEIIbHbBIC
pacCyXIeHnsi B XOJE PpEIICHUS

3a/1a4;
I[IP67. VYmeHume omepupoBaTh
MOHATHSAMHU: cpenHee
apu(pMeTHIecKoe, MenuaHa,
HauOonpllee W HaWMEHbIIee

3HaueHMs, pasMmax, JUCHepcHs,

CTaHAapTHOE OTKJIOHEHHE
yuclIoBOro  Habopa,  yMmeHue
W3BJICKATD, MHTEPIPETHPOBATH

HHPOPMALINIO, IPEACTABICHHYIO B
TabIHUIAX, Ha IrarpaMmmax,
rpaduKax, OTpaKAIOMIYIO
CBOWCTBa pEaJbHBIX IPOIECCOB U
SIBIICHUH; MIPECTaBIATh
HH(POPMALIUIO C TIOMOIIIBIO TaOIHUI]
u Jarpamm; HCCIIeI0OBaTh
CTaTUCTHYECKUE [aHHBIE, B TOM
qucne c MIPUMEHEHHUEM
rpaduIecKux METOJIOB u
ANIEKTPOHHBIX CPEICTB;

I[1P68. VYMeHume  omepHupoBaTh
MOHATUSIMU: CIIyYalHbI ONBIT U
cirydaifHoe COOBITHE, BEPOSTHOCTh

CIly4alfHOTO  COOBITHS; yMEHHUE
BBIYUCIISATh BEPOSTHOCTD c
UCIIONIb30BaHUEM  rpadUuecKux

METOJIOB; TMPHUMEHSITh (POPMYIIBI
CIIOXKEHUS u YMHOKEHUS
BEPOSATHOCTEH, KOMOHHATOpPHBIE
(baxTsl 1 GOPMYIIBI IPH PEIICHUH
3a/la4; OLEHUBAThb BEPOSTHOCTU
pearbHBIX COOBITHI; 3HAKOMCTBO
CO ChOyyalHBIMH BEJIMYHMHAMU;
YMEHUE NPUBOJUTH IPUMEPHI
MPOSIBIICHUS.  3aKOHAa  OOJBIIHX
qucel B MIPUPOIHBIX u
OOIIECTBEHHBIX SBJICHUAX

[1P614. Ymenue BBIOWpPATH
MOAXOJSAIIUN HU3YUYEHHBI MeToJ
TSt penieHus 3a/1a4w,
pacmo3HaBaTh ~ MaTeMaTHYECKHE

MOHUMAaTh MHpP C  TO3HIHH (baKThl U MaTEMATHYECKUE MOZCIH
JIPYTOTO YeJIOBEKa B TPHUPOAHBIX ¥ OOIIECTBEHHBIX
SIBICHUSX, B HCKYCCTBE; YMCHHUE
MIPUBOIUTH TIPUMEPEI
MaTeMAaTHYECKUX OTKPBITUH
poccuiickoi u MUPOBOH
MaTeMaTHYECKOW HAYKU
OK 05. OcyuiecTBiiTh YyCTHYIO U JlnunocTHbIe pe3yabTaThbl I1P61. Bnanmenwe  meromamu
MMMCHbMEHHYI0O KOMMYHHUKAIIIO Ha JOJDKHBI ~ OTpakaTb B YacTH: JTOKa3aTebCTB, aNropuTMaMu
rOCyJIapCTBEHHOM S3BIKE SCTETUYECKOTO BOCTIMTAHHS: pemeHns 3a/ay; yMCHHE
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Poccuiickoii denepanun c
y4eToM 0coOeHHOCTEH
COIIMANILHOTO H  KYJBTYpPHOTO
KOHTEKCTa

- BCTETUYECKOE OTHOIIEHHE K
MHUpPY, BKJIIOYas ICTETUKY OBITa,
HAYYHOT'O u TEXHUYECKOTO
TBOpPUYECTBA, CIOPTa, TpyAa W
0OLIECTBEHHBIX OTHOLIEHUIA;

- CcrocoOHOCTH  BOCIIPUHHMATh
pasnuuHble  BUJIBI  HCKYCCTBa,
TPaAMIME U TBOPYECTBO CBOETO
W JpYrHX HapoioB, OUIYIIATh
SMOIIMOHAJIFHOE BO3JEUCTBHE
HCKYCCTBa,;

- yOeXICHHOCTh B 3HAYUMOCTH
i1 JIMYHOCTH MW oOliecTsa
OTEYECTBEHHOTO M  MHPOBOTO
HCKYCCTBA, STHUYECKUX
KyJIBTYPHBIX TpaUIHA u
HapOJHOTO TBOPYECTBA
MeranpeamMeTHble  pe3yJbTaThbl
JIOJDKHBI OTPaXKaTh:

OslaieHue YHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU
IEUCTBUSIMU:

a) oOmeHne: - OCYIIECTBIATH
KOMMYHHKAIIMA BO BCeX cdepax
JKU3HU;

- pacmo3HaBaTh HeBepOaJbHbIC
cpenctBa  OOINCHHS, MOHUMATh
3HAYEHUE COIMANBHBIX 3HAKOB,
pacmo3HaBath MPEANOCHLIKH
KOH(MJIMKTHBIX CUTYyanui u
CMsIT4aTh KOH(QIIUKTHI,

- pa3BepHYTO U JIOTUYHO M3JIaraTh

bopMynupoBaTh  OMpEACNICHUS,
AKCHOMBI U TEOPEMbI, IPUMECHSTh
UX, TPOBOAUTH JOKAa3aTeIbHbBIC
pacCy)XICHUS B XOA€ pCIICHUS
3a/1ay;

I1PG6. YmMenue pemarb
TEKCTOBBIC 33[a4d Pa3HBIX THIIOB
(B TOM YmCIe HA OPOLEHTHI, JOJH
M YacTH, Ha [BIKCHHE, paborTy,
CTOUMOCTH TOBapOB M  YCIYT,

HaJIOTH, 3aJayd ©3 o0macTu
YIpaBICHUS JIMYHBIMA u
ceMeHHBIMU (uHaHCAMM);
COCTaBJIATh BBIpaXKEHU S,

YpaBHEHHs, HEpPaBEHCTBA M WX
CUCTEMBl 10 YCJOBHIO 3aJlayH,
HCCIIe0BaTh MOJIyYeHHOE
pelnieHue u OLICHUBATh
MPaBAONIOI00HOCTh PE3YIIbTaTOB;
I[IP68. VYmMeHme omepupoBaTh
HNOHATUAMM: CIy4YaWHBIA OIBIT U
CiTyJaiiHOe COOBITHE, BEPOSITHOCTh
CIly4yalHOTO  COOBITHSA; YMEHHE
BBIYHCIISTh BEPOSITHOCTD c
UCIIONIb30BaHHEM  rpadUuecKux
METOJIOB; IPUMEHATH (POPMYJIBI
CIIO’KEHUS u YMHOKEHUS
BEPOSITHOCTEH, KOMOHMHATOpPHbIE
(baxTel ¥ GOPMYJIBI MIPH PELICHUH
3a7ad; OLICHWBATh BEPOSTHOCTH
peasbHBIX COOBITHIA; 3HAKOMCTBO
CO CiydYailHBIMH  BEJIMYMHAMY;

CBOIO TOUKY 3peHust c YMEHHE TPUBOJIUTH  NPHUMEPHI
UCTIOJIb30BaHUEM SI3BIKOBBIX NPOSIBJICHUSI  3aKOHa  OOJBIIMX
CPEICTB qucen B HMPUPOIHBIX u
0OIIIECTBECHHBIX SBJICHHSX
[1PG14. Ymenue BBIOWpATH
NOAXOJAIIUMN HU3YUYEHHBI MeTo
JUIs pemeHus 3a/1a4H,
pacro3HaBaTh ~ MaTeMaTHYeCKHe
(aKTel 1 MaTEMaTHYECKUE MOJICIIH
B TPHUPOJHBIX WM OOIIECTBEHHBIX
SIBIICHUAX, B HCKYCCTBE; yMEHHE
MPHUBOIUTH MPHUMEPHI
MaTeMaTHYECKUX OTKpBITUI
poccuiickoi u MUPOBOH
MaTeMaTHYECKON HayKH
OK 06. IIposBnaTh rpa)kIaHCKO- JInuHoCTHBIE pe3yabTaThl [1P61. Bnamenme  meromamu
MTATPUOTHIECKYTO TTO3HIIHIO, JIOJDKHBI OTPaKaTh B YaCTH: JIOKa3aTebCTB, aNropuTMaMu
JEMOHCTPHPOBATh  OCO3HAHHOE - TPaXAAaHCKOTO BOCIIUTaHHSA: pemeHus 3a/ay; yMeHHe
MTOBEICHHE Ha OCHOBE MIPHUHATHE TPaIUIIMOHHBIX (GopMynHpOBaTE  ONpENeNeHus,
poccuiicKux JyXOBHO- HaIIMOHAJBHBIX, aKCHOMBI U TE€OpPEMBI, IPUMEHATh
HPaBCTBEHHBIX [IEHHOCTEH, B TOM 00IIeYeT0BeYeCKIX X, TPOBOAWTH JIOKa3aTeIbHBIE
ylyclIe ¢ y4eTOM TapMOHHM3alMU TYMaHUCTUYECKHX u paccy’KIeHHUs B XOAE pELIeHUs

MEKHAIIMOHAJIbHBIX " JIEMOKPATUYECKUX LIEHHOCTEH; 3a1a4;

MEXPEJTUTHO3HbIX  OTHOLIEHUH, -[IaTPUOTHUYECKOTO BOCITUTAHUS: I1PG6. VYMmenue pewarb

MIPUMEHSITD CTaHJapThI IIEHHOCTHOE OTHOIIICHHUE K TEKCTOBBIE 3a/layll Pa3HbIX THUIIOB

AHTUKOPPYILHUOHHOTO TIOBEICHUS rocyapCTBEHHBIM CHMBOJIaM, (B TOM 4uCIie Ha TPOILEHTHI, JTOIU
HUCTOPUYECKOMY U IPUPOJAHOMY W 4YacTu, Ha IBHXKCHHE, paboTy,
HAaCJIETHIO, MMaMsATHUKaM, CTOMMOCTh TOBapoOB M  YCIYT,
TpaauuusM HapoaoB Poccun, HaJIOTH, 3aJayd wu3  obmactu
nocTmwkeHusiM Poccun B Hayke, YIIpaBJICHUS JIMYHBIMHA "
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UCKYCCTBE, CIIOPTE, TEXHOJIOTUIX
H TpyIe;

MeranpeqMeTHble  pe3yJbTaThl
JIOJDKHBI  OTpakaTh: OBianeHue
YHHBEpCaJIbHBIMU
PErYJIATHBHBIMU  JEHCTBUSAMHU:
B) OSMOILIMOHAJBHBIA HHTEIUICKT,
IIpeAIoJIaratoIui
c(hOpMHUPOBAHHOCTE!
--CaMOCO3HaHHA, BKIFOYAIOIIETO
CIOCOOHOCTh ~ IIOHMMAaThb  CBOE
IMOLHUOHAIBHOE COCTOSIHHE,
BUJICTh HANpPAaBICHUS DPa3BUTHS
COOCTBEHHOH  5MOLMOHAJIBHON
cdepsl, ObITh YBEPEHHBIM B ce0e;
- caMoperyJIHpoBaHus,
BKJIIOYAIOLIETO  CAaMOKOHTPOJIb,
yMeHHe NPUHUMATh
OTBETCTBEHHOCTh 3a CBOC
MOBEICHHE, CIIOCOOHOCTD
aanTHPOBATHCS K
9MOLMOHANEHBIM H3MEHEHHSM |
MPOSIBIATE  THOKOCTH,  OBITH
OTKPBITHIM HOBOMY;

- BHYTpPEHHEHN MOTHUBALINH,
BKIIIOUAIOLIEH  CTpEMIJICHHE K
JOCTHXXEHUIO IIeJIM M YCIeXy,
OINTHMHU3M, MHHIMATHBHOCTb,
yYMEHHE AeHCTBOBAThH, UCXOJIS M3
CBOMX BO3MOIHOCTEHH;

- OMIIaTHH, BKJ'IIO‘IaIOH.[eﬁ
CIIOCOOHOCTD IIOHUMAThb
OMOIIMOHAJIBHOC COCTOSAHHE

JOpYTHX, YYUTHIBATh €ro MpH
OCYIICCTBICHUH KOMMYHHKAIIUH,
CHOCOOHOCTh K COYYBCTBHIO H
COIIEPEKUBAHUIO;
- COIIMAJIBHBIX
BKITIOYAFOIITIX CHOCOOHOCTH
BBICTpanBaTh OTHOLIICHU C
JOPYTHMH JIFOJIbMH, 3a00THThCA,
NPOSBIIATE UHTEPEC M pa3peliaTh
KOH(ITUKTHI

HaBBIKOB,

ceMeMHbIMU (uHaHCAMM);
COCTaBJIATh BBIpaXKEHUS,
YpaBHEHMsI, HEPaBEHCTBA M HX
CUCTEMBl 110 YCJIOBHIO 3aJlayH,
HCCIIEI0BATh MOJIyYEHHOE
peleHue u OLICHUBATh
MPaBAONO00HOCTh PE3YIbTATOB;

I[IP67. VYmeHme omepupoBaTh
HOHATHAMH: cpenHee
apupmMeTHIecKoe, Me/HnaHa,
HamOonpIlee W HaWMEHbBIIEe

3HA4YCHHUS, pa3Max, IHUCIepcus,
CTaHAapTHOE OTKJIOHEHHUE
YHCIIOBOT'O Habopa; yMeHHE
W3BJIEKATD, HUHTEPIPETHPOBATH
HH(POPMALIUIO, IPEACTABICHHYIO B
TabIUIax, Ha JqrarpaMmmax,
rpadukax, OTpaKaIOIIyI0
CBOWCTBa peaJbHBIX IPOILECCOB U
SIBJICHMI; MIPECTABIATh
HHPOPMALINIO C TIOMOIIBIO TaOIHUI]
51 arpamm; HCCIIENOBATD
CTaTUCTUYECKHE JaHHBIE, B TOM
YHCIIe c MPUMEHCHHUEM
rpaduIecKux METOJIOB u
3JIEKTPOHHBIX CPEICTB;

I1P6S. VYMeHue  omepupoBaTh
MOHATUAMU: CIyYalHbIA OMBIT U
ciydaiiHoe COOBITHE, BEPOSTHOCTh
CIIy4alfHOTO  COOBITHS, yMCHHUE
BBIYHCIIATE BEPOSTHOCTh ¢
HCTIONB30BaHUEM  TpaduaecKux
METOJIOB; TPUMEHSTh (POPMYIIBI
CIIOKEHHUS " YMHOXCHHUS
BEPOSATHOCTEW, KOMOHHATOpPHBIE
(baxTsl 1 GOPMYIIBI MIPH PEIICHUH
3a/la4; OILEHUBATh BEPOSTHOCTU
peabHbIX COOBITHI; 3HAKOMCTBO
CO CIIlydyallHBIMH  BEJIMYMHAMU,
YMEHHE TPUBOIUTH  MPUMEPHI
MPOSIBIICHUS.  3aKOHAa  OOJNBIIHX
qHCen B MIPUPOITHBIX u
00I1IECTBEHHBIX SIBIICHHSX,

I1P614. YMmenne BEIOMpATH
MOAXOJAUIMN HM3YyUEeHHBIH METOJ
TSt peieHus 3a1a4H,
pacmo3HaBaTh ~ MaTeMaTHYECKHE
(baKThl 1 MATEMATHYCCKUAC MOICITH
B MPHUPOIHBIX W OOIIECCTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE

MIPUBOIUTH MIPUMEPHI
MaTeMaTUYEeCKHUX OTKPBITUH
poccuiickoi u MUPOBOH
MaTeMaTHYeCKON HAYKH
OK 07. CoelicTBOBaTh JInyHOCTHEIE pe3yJIbTaThl I1P61. Bnanenne MeTOoJdaMu
COXPaHEHUIO OKpYyXarouieiu JIOJDKHBl ~ OTpaXkKaTb B YacTH: JIOKa3aTe/IbCTB, aIropuTMaMu
cpenpl, pecypcocOepexeHuIo, 3KOJIOTHYECKOTO BOCITUTAHUS penieHus 3a1a4; yMEHHE
MIPUMEHSTH 3HAHUS 00 U3MCHCHHUU - aKTUBHOE HETpUSTUE JIEHCTBUH, (bopMyIHpPOBaTH onpejeNeHus,
KJIMMarta, MIPUHLIMIIBI MPUHOCSLINX Bpea OKpY>Karolei AaKCHOMBI U TEOPEMBI, PUMEHSThH
OepexIINBOTO MIPOU3BO/ICTBA, cpene; WX, TPOBOIUTH JTOKa3aTeIbHBIC
a¢pdexTrBHO  JeiicTBOBaTH B - yMeHHue MIPOTHO3UPOBATH pacCyXKJIeHHsT B XOJe pEIICHUS
Ype3BbIYAHHBIX CHTYAITHIX HeOJIaroNpHUsTHBIE 3aa4,;

12




9KOJIOTUUECKHUE MOCIEACTBUSA
NpeANpUHUMAEMbIX  ACHCTBUH,
MPEAOTBPALLATh UX;

- pacipeHue OIBITa
JIEATEIIbHOCTH JKOJIOTHYECKOU
HaIlpaBJIEHHOCTH;
MeranpenMeTHble  pe3yabTaThl
OJDKHBI  OTpaxath: OBaneHue
YHUBEPCATbHBIMU Y4IeOHBIMH

[M03HABATEIbLHBIMY JIE€HCTBUSIMM:
0) 0a3oBBIC HCCICIOBATEIBCKUE
IEUCTBHUS:

- pa3pabaTbIBaTh IUIAH PCIICHHS
mpoOJieMbl C YYeTOM aHalu3a
UMCIOIUXCS MaTCpUANBHBIX U
HeMaTepUajbHBIX PECYPCOB;

- OCYILECTBIIATH
LieJICHAIIPaBJIECHHBII TIOUCK
mepeHoca CpeAcTB W CHOCOOOB
JEHCcTBUSA B TPO(ECCHOHAIBHYIO

cpeny;

- yMeTb IIepeHOCUTh 3HAHHSA B
M03HABATENbHYIO u
MPaKTHYECKYFO obnactu
JKU3HEACSATEIBHOCTH;
OgnageHue YHHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMH
JIEHCTBUSAMU:

0) coBMecTHasl IeTeAbHOCTb:

- TpeyiaraTb HOBBIC TPOCKTBI,
OLICHMBATh WAEH C MO3UIHH
HOBU3HBI, OpPUTHHATIBHOCTH,
MPaKTHYECKOM 3HAYUMOCTH;
OgnasieHne YHUBEPCATbHBIMU
PEryJISTHBHBIMU JICHCTBUSIMU:

6) CaMOKOHTPOJIb:

- JaBaThb OLICHKY HOBBIM
CUTyalusM, BHOCUTb KOPPECKTUBBI
B JACATCIBHOCTD, OLICHHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEISIM

I1Po4. YMeHue onepupoBaTh
MOHATHSAMHU: byHKIHS,
HerpepbIBHAs byHKIHS,
MPOM3BOTHAS, nepBooOpasHas,
OTIpe/IeTICHHBII UHTEeTpal; YMEHHUE
HaXOJIUTh MPOU3BO/THBIE
3IIEMEHTAPHBIX GbyHKIHI,
UCIIONB3YS CIpaBOYHEIE
MarepHaibl;  HCCIENOBaTh B
npocTeiimux ciaydasx (yHKIHH
Ha  MOHOTOHHOCTb, HAXOIWTh
HauOoJplIMe W  HaUMCHBIIHUE
3HaueHHs  (QYHKIMH;  CTPOUTH
rpadukn MHOTOUJICHOB c
UCIIOJIb30BaHUEM anmapara
MaTeMaTH4eCcKOro aHaIIN3a;
NPUMEHSTh TMPOU3BOJHYIO HpPHU
pelIeHUuH 3ajad Ha JIBUXKCHHE,

peuratb IIPAKTUKO-
OPHUCHTHPOBAHHBIC 3aJa4un Ha
HanOOJIbIIHE n HAaMMCHBIINC

3HAYCHUS, Ha HAaXOXICHHE IIyTH,
CKOPOCTH M YCKOPEHHUS

IIP6S5. VYMeHue  omepupoBaTh
MOHATHSAMHU: pauuoHanbHas
byHKIMA, MoKa3aTeabHas
GbyHKIMs, cTeneHHas (YHKIU,
norapupmMudeckas byHKIHA,
TPUTOHOMETpPUYECKHE  (YHKIHH,
oOpatHple  (QYHKIMH;  yYMCHHE
CTPOUTh TpadUKH  H3YYECHHBIX
(YHKIUH, UCTIOTH30BATh TPaQUKH
OpH  HM3YyYCHHHM MPOLECCOB H
3aBHCHMOCTEH, TpPHU  PEIICHUH
3a7a4 W3 JPYrMX  y4eOHBIX
IpEeIMETOB U 3a7ad U3 peabHOU
KU3HHU;, BbIpaXaTb (opMmysIamu

3aBUCHMOCTH MEKITY
BEJINUMHAMM;
I1P66. YMmenne pemaTsb

TEKCTOBBIC 3aJ]addl Pa3sHBIX THIIOB
(B TOM 4uCIie Ha TPOICHTHI, JTOIU
W YacTH, Ha [BW)KEHHE, padoTy,
CTOUMOCTH TOBapOB H  YCIYT,

HaJIOTH, 33jaun U3  obiactu
yIpaBlIeHUs JINYHBIMU u
CeMENHBIMU ¢uHAHCAMN);
COCTaBJIATh BBIPAKEHUS,

YpaBHCHUA, HCPABCHCTBA © HX
CUCTEMBI 110 YCJIOBUIO 3a/la4dH,

HCCIIE0OBATh MOJTy9eHHOE
pernieHue u OIIEHUBATh
MPaBOIIOIOOHOCTh PE3yIbTATOB;
I1P614. Ymenue BBIOMpATh
MOAXOJSAUINN HM3yYEeHHBIH METOJ
IS pelieHus 3a1a4H,
pacro3HaBaTh ~ MaTeMAaTHYECKUE

(aKThl 1 MaTEMaTH4YECKUE MOJIEIH
B TPHUPOIHBIX U OOIIECTBEHHBIX
SBIICHUAX, B HCKYCCTBE; yMEHHE
MPHUBOJIUTH MPUMEPBI
MaTEMaTHYECKUX OTKPBITUI
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poccuiickoit u MHUPOBOH
MaTeMaTH4eCKOl HayKH

IMK1.2 OcymiecTBisate pa3pabOTKU
KOJla MHpPOTpaMMHOrO MpOAyKTa Ha
OCHOBE TOTOBBIX ClelHU(pUKaNui Ha
YPOBHE MOAYJIS

Ymern MPUMCHATH MAaTEMAaTU4YCCKUC
MoAeIn Uil PCHICHUA  CIIOKHBIX
Hay4HBIX, TCXHUYCCKUX n
IMMPOU3BOJACTBCHHBIX 3a4a4.

IIK2.4 PeanuzoBaThb METOALI H
TEXHOJIOTHH 3alUTHl HH()OpMAIH B
0a3ax JaHHBIX.

YMeTh aHaIU3UPOBATh UHPOPMAIIUIO
c MIOMOILBIO MaTeMaTHYEeCKUX
BBIYHCIICHUH U (QYHKITHH.
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI
2.1. O0beM yueOHOI IMCUMIIJIMHBI M BUABI Y4e0HOH padoThI

Bua yueOHoii padoThI

Oovem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 340
Oo0s3aTesIbHAsI AyTUTOPHAs YueOHasi Harpy3Ka (Bcero) 312
OCHOBHOe co/Iep:KaHue 244
B TOM YHCIIE:
TEOPETUIECKOE O0yUCHUE 168
MPAKTHYECKHUE 3aHATUS 76
71a00pPaTOPHBIE 3aHATHS -
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KaHUe 68
B TOM YHCIIE:
TEOPETUIECKOE 00yUCHUE 12
MPAKTUYECKHE 3aHITHS 56
71a00pPaTOPHBIC 3aHATHS
IlpomeskyTouHasi aTrecTanus (IK3aMeH) 8
CamocTosiTe/IbHasi padoTa 00y4auerocs 14
KoncyabTanuu 6
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2.2. KajenaapHo -TeMaTH4YeCKHil IJIaH U cofiep:kaHue yyeOHoH aucunmiimasl MATEMATHUKA

HaumeHoBaHuHe pa3aeoB U Copep:xaHue y4edOHOTr0 MaTepHuaJia, 1a00opaTopHble padoThl H MPAKTHYECKUE 3aHATHS, CAMOCTOSTeJILHAS Oobem | Kommer | YueOHBI
TeM paboTa 00yuaImuxcs, KypcoBasi padora (IPoeKT) (eciu npedycmompensi) 4acoB eHIIMU | e He/lesId
1 2 3 4 5

Pa3gen 1. IToBTOpeHHe Kypca MAaTeMATHKH OCHOBHOJN IIKOJIBI 20 OK-01, 1
Tema 1.1. Conep:xxanue ydeoHoro marepuasa: Llens u 3a1aun MaTeMaTHKK IPY OCBOSHUH CHIELMAILHOCTH. ba3oBble 3HAHUS U 2 OK-02,
Lenp 1 3a1a4n MaTeMaTHKA yMEHHs II0 MaTeMaThke B NPO(ECCHOHATBHOM M B ITOBCEJAHEBHOHW JEATENLHOCTH. MHOXECTBO, ONEpalnud Haj OK-03,
NPUOCBOCHHUU MHOXKECTBaMH, IuarpamMbl Jitnepa-Benna. Vcrnonbp3oBaHie TEOPETUKO-MHOKECTBEHHOTO aIapara Jisi ONUCAaHUs OK-04,
crenuanbHOCTU. MHOXeCTBa peajbHBIX MPOLIECCOB U SIBJICHUIT B IPO(eCCHOHAIBHOM e TeIbHOCTH, IPU PELICHUH 331a4 U3 IPYTUX AUCHUILINH. OK-05,
M JIOTHKA. OK-06,
Tema 1.2. Copep:xanue ydeOHOro marepuana: HarypanbHele W nenble uucia. [Ipu3HaKM JEIUMOCTH LEJBIX YHCEIN. 2 OK-07 1
Uwcra ¥ BEIYHCIICHUS. PammonaneHble uncia. OOBIKHOBEHHBIC M AECSATHYHBIE OPOOH, IPOIECHTHI, OECKOHEYHBIE MEPHOANYECKHE IPOOH. IIK1.2,

Apundmernueckue omepanMd € palMOHAIBHBIMH  YHCIAMH, NPeoOpa3oBaHMS  UYUCIOBBIX  BBIPAKCHUH. IK2.4

JelicTBuTenbHBIE YHcha. PanyoHanmbHBIE W MPpAlMOHANBHBIE YHCiA. ApUMETHYECKHE OIEpalu C

JIEHCTBUTENBHBIMU YnciaMi. [1puOmkEHHBIE BBIYMCICHNS, NPaBHiIa OKPYTJICHHS, IPUKHIKA M OIEHKA pe3yJbTaTa

BBIYHCIICHUH.
Tema 1.3. Copep:xkanue ydeOHOoro martepuana: ToxgecTBa W TOXICCTBEHHBIC IpeoOpa3oBaHUs. YpaBHEHHE, KOPCHb 4 1
ToxnecTBa 1 TOXIECTBEHHBIE | ypaBHEHUs. HepaBeHCTBO, pelneHne HepaBeHCTBa. MeTon MHTEpBaloB. PenieHue nenbix U JpoOHO-palOHAIBHBIX
npeoOpa3oBaHus. YpaBHEHUs, | ypaBHEHUIl M HepaBeHCTB. [IpuMeHeHHe ypaBHEHUI M HEPABEHCTB K PEIICHWI0O MaTeMaTHYeCKHX 3a/ad W 3ajad U3
HEpaBEHCTBA U MX CHCTEMBI. pasiuuHBIX o0JjacTell HaykKM M peajbHOW JKU3HH. CHCTEMBI M COBOKYNHOCTH pallMOHAIBHBIX YpPaBHEHUH U

HepaBeHCTB. CHCTEMbl JMHEHHBIX ypaBHEHHMH. PellleHHMe NPHUKIAIHBIX 3a]ad C MOMOLIBIO CHUCTEMbI JIMHEHHBIX

ypaBHEHUH.
Tema 1.4, IIpodeccuoHATILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (Cojep:KaHne NPUKJIATHOT0 MOAYJIsT) 4 2
[IpoueHTHBIE BHIYMCICHUS IpakTuyeckoe 3ansTue:[IpumeHenne ApoOei 1 MPOLUEHTOB /I PELICHHs IPUKIIAJHBIX 33134 U3 Pa3INYHBIX
B PO ECCHOHATBHBIX oTpaciiell 3HaHU U peanbHON KU3HU. [IpubIKEHHBIC BRIYNCIEHUS, TPaBUJIa OKPYTICHNUS, IPUKUIKA U OI[CHKA
3ajadax pe3yJbrara BeIYUCICHUi. Pa3Hble ciocoObl BBIYMCIIEHHS TPOLEHTOB. [IpOoIleHTHbIC BHIYNCIICHNUS B

npodecCHOHANBHBIX 33/1auaX. [IpuMeHeHe ypaBHEeHNH 1 HEPABEHCTB K PEIICHNIO MAaTEMaTHIECKHUX 3a/ad U 3a]a4 U3

Pa3IMUHBIX 00JacTel HAYKH U peallbHOM KU3HH.
Tema 1.5 Copnep:xxanue yuyeoHoro marepuasa: [locnenoBarebHOCTH, CIOCOOBI 3aJaHus MTOCIeA0BaTeNbHOCTEH. MOHOTOHHEIE 1 2
[ocnenoBarenbHOCTH U TIOCIIEI0BATENILHOCTH. ApudMeTHyeckas 1 TeoMeTpryecKas nporpeccun. beckoHeuHo yObIBarommas reoMeTpuaecKast
HIpPOTPECCUM. nporpeccusi. Cymma OecKkOHEUHO YObIBaromied TIeoMeTpuueckoil mporpeccuu. PopMyina CIOXHBIX MPOLEHTOB.

Vcnionib30BaHME POTPECCHH JJIsl PELISHHsI peasIbHBIX 33/1a4 NPUKJIJHOTO XapakTepa.

IIpakTHueckoe 3ansTHE:VcNONbE30BaHNE MPOTPECCHH JUISl PEIICHUS pEaIbHBIX 331a4 NPUKIAIHOTO XapakTepa. 1 2
Temal.6 Conep:xxanue yuedHoro matepuaja: OyHkuus, ciocoOsl 3aganust pyHkuuu. ['padux Gpynkunu. BzaumHo obpaTHbIE 3 2/3
OyHKIIUH U TpaQUKH. ¢yskoun. OOnmacTe  ompeneneHHsT W MHOXKeCTBO 3HaueHuil ¢yskmmn. Hymn  ¢ymkimun.  IIpomexyTkn

3HAKOMOCTOSHCTBA. YETHBIC 1 HEUETHBIC (YHKINN.

IpakTnyeckoe 3angTue: Pynkiun: CBOHCTBaA, TpaPUKH 1 3
Tema 1.7 KonTponbHas padora: Brrumcienus m mpeobOpa3oBanus. YpaBHeHHs u HepaBeHcTBa.llporpeccnn. DyHkumm u 2 3
BXxoaHO! KOHTPOJIb. rpaduKu. in
Pa3nen 2. Ctenenu u kopuu. CTeneHHasi, NoKa3aTeJbHasi U JiorapupmMuyeckas (bymd]?m 62 OK-01, 3
Tema 2.1. | Coaep:xkande y4eOHOro MmaTepuaja:ApuQMETHUECKANA KOpPEHb HATypallbHOM  cTemeHd. JIeWcTBUS  C 4 OK-




Apudpmernueckuii KOpeHb n—

apupMeTHYECKUMH KOPHSIMHU N—O0¥ CTEeNeHn

O¥i CTEEeHHU.
Tema2.2. Copep:xanue yuedOHoro matepuaJa.CrerneHs ¢ meibM nokaszarerneM. CtanaapTHas ¢popMa 3a1ucH 1eHCTBUTEIEHOTO 3
Crenenn. CrannapTHas yucna. Vcnonp3oBanue moaxoasmer GOpMbl 3amicu ASHCTBUTENBHBIX YHCEI A PELICHHS MPAaKTHYECKHUX 3a7ad |
(opmazanmcu IpeACTaBIeHUS JaHHBIX. CTEIICHb C palMOHaIbHBIM MoKa3aTenaeM. CBoiicTBa creneHn. [IpeoOpa3oBaHne BhIpaKEHHH,
JEHCTBUTEIHHOTO YHCIIA. COJEprKaINX CTETIEHH C PAllMOHAILHBIM OKa3aTElIeM.

IIpakTHueckoe 3aHsTHE [IpeoOpa3oBaHue BRIPAKCHUH, COAEPKAINX CTENCHHU C PAIIMOHATBHBIM ITOKA3aTEIEM. 1
Tema2.3. Copep:xanue yyeOHOro Mmatepuana. CreneHHas QyHKINS C HaTypaJbHBIM M LEJBIM IokazateneMm. EE cBoiicTBa u 1
CrenenHast QyHKIHUS. rpaduk. CBoWcTBa U TpadK KOPHS N-0i CTENECHU

IpakTnyeckoe 3ansaTne: CteneHHas QyHKITUSA 1
Tema 2.4 Coaep:xanue yue0HOT0 MaTepuaJa: PereHne nppamoHaIbHBIX YPAaBHEHUH U HEPABESHCTB 4
Wppanuonansueie ypasHenus | IlpakTudeckoe 3aHaTHe:PenieHre npparoHanbHEIX YpaBHEHHI U HEPaBEHCTB 2
Y HEPaBEHCTBA.
Tema 2.5. Konrpoasnas padora:(mo temam 2.1 - 2.4 paznena 2)HMcnosip30BaHne CBOHCTB CTENEHHOH (YHKIMU MPU PELICHUH 2
IIpumeHeHue CBOICTB YPAaBHEHUI U HEPABEHCTB
CTENEeHHOU (QYHKIIMH.
Tema 2.6 Conep:xanue yueoHOro marepuaia: I[lokasarenpHas GyHKIms, ¢ CBOWCTBA U rpad K 3
[MTokazaTenbHast GyHKIUS, IIpakTuyeckoe 3anaTue:[lokasarensHas GyHKIMA, €€ CBOMCTBA U rpaduK 1
€€ CBOMCTBA.
Tema 2.7. Copep:xanue yueOHOro matepuajia: [lokazaTenpHble ypaBHEHHS U HEPaBEHCTBA 5
[TokazaTenpHbBIE ypaBHEHUS -
H HEPABEHCTBA. IIpakTHyeckoe 3ansTHE: [loKa3aTenbHBIC YPAaBHEHNS 1 HEPABEHCTBA 3
Tema 2.8. Kourpoabuas paoora:(no temam 2.6 - 2.7 pasaena 2)PelieHue Mmoka3aTelibHbIX YPaBHEHUH M MOKA3aTEIbHBIX
IIpumeHeHue cBOHCTB HEpaBEHCTB
TIOKa3aTeIbHON (QYHKIIHH.
Tema 2.9. Copep:xanue yuedHoro marepuasalorapudm uncia. JlecITHIHBIN 1 HATYpaTBHBIA JTOTapH(MEI. 3
Jlorapudm
yucia.JlecaTHYHbINA 1 [pakruyeckoe 3ansaTue: Jlorapuhm uncna. JIecCSITUIHBIN 1 HATYpAIBHBINA JIOTAPH(OMBL. 1
HaTypaJbHbIN JIoraprQMBbl.
Tema 2.10. Copnep:xanue yuyeoHoro matepuaJa:lIpeoOpazoBaHue BeIpaXeHHH, COJCPIKAIIUX JIOTAPH(MBI.
CroiicTa orapndmos. IMpakTuyeckoe 3ansTue: [Ipeo6pasoBanue BIPAKEHHUH, COAEPKAIIMX JTOTapU(MBL. 2
Tema 2.11. Copnep:xaHue yuedoHoro matepuaJa:jlorapudpmuueckas ¢pyHkius, € cBoiicTBa U rpaduk
Jlorapudmmaeckas GpyHKIS,
ee CBOMCTBA. IIpakTuyeckoe 3anaTue: Jlorapupmudeckas GpyHkuus, e€ cBoicTBa U rpaduk 2
Tema 2.12. Conep:xanue yueoHOro Mmatepuasa:Jlorapudmuueckrue ypaBHEHUS U HEPABSHCTBA
Jlorapndmuyeckue Ipakruueckoe 3ausiTue: JlorapupMuUIecKue ypaBHEHNS M HEPABEHCTBA
YPaBHEHHUS U HEPABEHCTBA.
Tema 2.13. IpodeccuoHaNbHO-OPHEHTUPOBAHHOE CO/IepPKaHNe (CoaepKaHue NPUKIATHOT0 MOTYJIs) 4

Jlorapudms! B mpupoze u
TEXHUKE.

IIpakTHuyeckoe 3ansitme: IlpeoOpa3oBaHue BbIpaXCHHMH, cojepxkamux sorapudmel.llpumenenue mnorapudma.
Hcropust pasButust Maremaruku. Jlorapupmudeckas crnupans B Tpupone. Ee Maremarnyeckue CBOMCTBa.
Vicnonp3oBanue rpadukoB (QyHKIMHA U MCCIEIOBAHUS TPOLECCOB M 3aBHCHMOCTEH, KOTOpPBIE BO3HHKAIOT MPHU
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pCeUICHUU 3a4a4 U3 PA3TIUYHBIX obacreit HAayKU U peanLHoﬁ KU3HHU

Tema 2.14. KonTpoasnas padora:( mo temam 2.9 - 2.12 paznena 2)Pemenne gorapuMuIecKix ypaBHEHIH U HEPABEHCTB. 2 11
ITpumenenwue aorapumMoB K
peLIeHUIO 3a1a4.
Pazgen 3 IlpsiMble ¥ JIOCKOCTH B NPOCTPAHCTBE 20 OK-01, 11
Tema 3.1 Conep:xkanue yuyeoHoro martepmuajia:OcHOBHbIE QUrYpbl, (AaKThl U TeOpeMbl IUIaHUMETpUd. OCHOBHBIE MOHSATHA 2 OK-02,
[ToBTOpEHUE TUIAHUMETPHH. crepeomeTpur. Touka, mpsMas, IUIOCKOCTb, MPOCTPaHCTBO. [loHsATHE 00 aKCHMOMAaTHYECKOM IIOCTPOCHUH OK-03,
OCHOBHBICTIOHSTHS CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CICACTBHSI U3 HUX. OK-04,
CTEPEOMETPHH. IpakTnyeckoe 3aHsaTHe. OCHOBHBIC MOHSITHSI INIAHUMETPUHU B CTEPEOMETPHH 2 OK-05, 11
Tema 3.2. Copep:kanue y4yeO0HOro MaTepuaaa:BizanMHOe pacroioXeHHE TMPSIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECS, 4 OK-06, 11/12
[Ipsamsle 1 ocKOCTH MapajuleNbHbIe W CKPEIIMBAIOIIMECS MpsMble. llapamnensHOCTh MPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: OK-07,
BIPOCTPAHCTBE. TapauleNIbHbIe TIPSIMBIE B TPOCTPAHCTBE, MAapaUICIbHOCTh TPEX MPSAMBIX, HMAPAJUIETBHOCTh NPSIMOM M IUIOCKOCTH. IIK1.2
[MTapannenbHOCTD MPSAMBIX, VYTIiel ¢ COHampaBICHHBIMH CTOPOHAMH, YTOJ MEXIy NPSMBIMH B IPOCTPAaHCTBE. [lapaienbHOCTh ITOCKOCTEH:
HPSMOH 1 TIIIOCKOCTH, napauleNIbHbIe IIJIOCKOCTH, CBOMCTBA MapauIeNbHBIX IUIocKocTed. Ilpocreiimme mpocTpaHCTBEHHBIE (GUIypsl Ha
TUIOCKOCTEH. IUIOCKOCTH: TETPasAp, KyO, mapaJuresenuIIe 1, TOCTPOCHHE CEUCHHUH.

IIpakTnyeckoe 3aHsiTHe: B3aMHOE pacnookKeHHE NPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE 2 12
Tema 3.3 Copep:xanue yuyeOHoOro martepuaja: [lepneHauKyIIpHOCTh NPSAMON U IUIOCKOCTH: MEPIEHIUKYJISPHBIE NPsIMBIE B 2 12
IlepneHUKYISIPHOCTD IIPOCTPAHCTBE, NPAMBIE APAJLICIIBHBIE U NEPIICHJUKYJIAPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHANKYJIIPHOCTU MPSAMOiL
NPSIMBIX U IJIOCKOCTEN U MIJIOCKOCTH, TEOpEMa 0 IPsIMOU NMEPIEHANUKYJISIPHOM MIOCKOCTH
Tema 3.4 Copep:xaHue yueOHOro MaTepuaJa: YTIbl B IPOCTPAHCTBE: YTOJ MEXIY NMPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YToJI, 4 12/13
VYrubl MeXIy OPSIMBIMU U JIMHEHHBIN yroJl ABYTrpaHHoro yria. [lepneHukyssp 1 HakJIOHHBIE: pACCTOSIHUE OT TOUKU 10 IUIOCKOCTH, PACCTOSIHUE
IIJIOCKOCTSIMHU OT TpsAMOI 1O IUIOCKOCTH, NpOeKUus (GUIrypbl Ha IUIOCKOCTb. [lepneHANKYJSIPHOCTh IUIOCKOCTEW: ITPU3HAK

NEPIECHIUKYJSIPHOCTH JBYX IUIOCKOCTEN. Teopema 0 TpExX nepneHauKyJspax
Tema 3.5. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iep:KaHNe (CoJepKaAHUe MPUKJIATHOTO MOTYJIs) 2 13
[IpsMble 1 IIIOCKOCTH B IIpakTnyeckoe 3aHATHe:PacronokeHHe NPAMBIX M IUIOCKOCTEH B OKpyXamomem Mupe (IpHpoae, HCKYCCTBE,
NPaKTHYECKUX 33/1a4ax apXHUTEKType, TEXHUKe). Perienne npakTuko-opHeHTHPOBaHHBIX 33124
Tema 3.6. Kourpoabnas pa6ora: (o pasgeny 3)B3auMHOe pachoiiokeHHe TMPSIMbIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2 13
OcHoBHbIE [HocTpoenue ceueHui.
MPOCTPAaHCTBEHHBIE (PUTYPBI
Y MX B3aMOPAcIIOI0KEHHE
Pa3nen 4. KoopanHaThl M BEKTOPHI B IPOCTPAHCTBE 16 OK-01,
Tema4.1. Copep:xaHue yde0HOro MaTepuajia: BexkTop Ha IUIOCKOCTH U B MpocTpaHcTBe. CIOXKEHHUE W BEIYUTaHUE BEKTOPOB. 4 OK-02, 13/14
BekTopsl B mpocTpaHCcTBe. YMHOXKeHHEe BeKTopa Ha 4uwnciio. PasnoxeHue BekTopa 1o TpEM HEKOMIUIAHApHBIM BekropaM. [IpaBumio OK-03,
JleficTBHUS ¢ BEKTOpaMH. napajutenenunesa. Pemenne 3a1au, CBI3aHHBIX C IPUMEHEHHEM NPaBHII AEHCTBHUI C BEKTOPAMH. OK-04,
Tema 4.2 Conep:xanue yueOHOro marepuaja: IIpsMoyronbHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTh! BEKTOpA. 6 OK-05, 14
Koopaunats! B mpoctpanctse. | IIpocreiimme 3amagn B KoopAWHATAaX. YTOI MeXAy Bekropamu. CKalsipHOE HMPOM3BEICHHE BEKTOPOB. Brramcienne OK-06,
IIpocreiimue 3anauu B YIJIOB MEXY NPSIMBIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBII METOA IIPU PEILIEHUH T€OMETPUUECKUX 3aad. OK-07
KOOpJAHHATAaX. K 2.4
Tema 4.3 IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iep:KaHue (CoJepKaHUue MPUKJIATHOTO MOTYJIs) 4 15

IIpakTuKO-OpUEHTUPOBaHHbBIE
3a/1a4yd Ha KOOPJIMHATHON

IIpakTnueckoe 3ansaTue:KoopauHaTHas NIOCKOCTb. BbluMcieHue paccTOSHUM M ILIOWAAEH HAa KOOPAMHATHOM
nockocTu. KosmuecTBeHHbIE pacyeThl
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IJIOCKOCTHU

Tema 4.4 KouTpoabnas padora:(mo pasmeny 4)KoopauHATHO-BEKTOPHBIH METOJ MPU PEIICHHH TCOMETPUYCCKHUX 3ajad. 2 15
Pemenne 3ama4 Ha Pemenne 3aa4, CBSI3aHHBIX C IPUMEHCHHUEM MPABHII JICHCTBUH C BEKTOpaMU. 3aJadll INIAHUMETPUH B CTEPEOMETPUHI
KOOPJMHATHI U BEKTOPHI 1 METOABI UX PEIICHHUS.
Pazgen 5. OcnoBbl TpuronoMerpuu. Tpuronomerpuyeckue GpyHKIUUU 40
Tema 5.1. Copep:xanue ydyeOHOro MaTepuana:CHHYC, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, 2 15
OCHOBBI TPUTOHOMETPUH apKTaHT€HC YHCJIOBOTO AapryMeHTa. [pHUTrOHOMETpHYECKas OKpPYKHOCTb, OIPEICICHHE TPUTOHOMETPHIECKUX

(YHKIMHA YUCIIOBOTO apryMEHTa.

IIpakTnueckoe 3angTHE: OCHOBBI TPUTOHOMETPHHU 2 16
Tema 5.2. Conep:xanuey4e0HOr0 martepuanallpeoOpazoBanue TPUTOHOMETPUIECKUX BBIPa)KEHHH. OCHOBHBIE 4 16
OcHoBHBIE TPUTOHOMETPUYECKHE (POPMYJIIBI
TPUTOHOMETPUUECKHE IpakTuyeckoe 3anaTue: [IpeodpazoBaHre TPUTOHOMETPUYECKUX BBIPAKECHHH. 2 16
TOXJIECTBA.
Tema 5.3. Conep:xanue ydeonoro marepuana:®dyukuus. [leproanueckue ¢yHkuuu. TpuroHomerpudeckue (GyHKIHH, HX 4 17
[Nepuomuueckue GyHKIUM. CBO¥iCcTBA M rpad KU
Tpuronomerpuyeckue IIpakTHyeckoe 3ansTHe: TpuroHoMeTpuueckue GpyHKINHU, UX CBOMCTBA U rpaduKu 2 17
dyHKIINN.
Tema 5.4. [pakTuyeckoe 3anaTHE: CXKATHE U paCTHKEHIE TPAPUKOB TPUTOHOMETPUICCKHUX (DYHKITHIA. 2 17
[Ipeobpa3oBanne rpadukoB [IpeobpazoBanue rpayuKOB TPUTOHOMETPHUECKUX (PYHKIUH.
TPUTOHOMETPHUUECKUX
byHKIIIH
Tema 5.5. IIpodeccuoHaIBLHO OPHEHTHPOBAHHOE CO/iep:KaHue (codepKaHue NPUKJIATHOT0 MOYJIA) 6 1
Omnucanne IIpakTHyeckoe 3ansiTue:lcronap30BaHne CBOMCTB TPUTOHOMETPUIECKUX (YHKIMH B MPO(ECCHOHATBHBIX 3aJadax.
MPOU3BOJICTBEHHBIX Hcnons3oBanue rpadmkoB (QYHKIMH JUIS HCCIIEJIOBAHUS MPOLECCOB M 3aBUCHMOCTEH, KOTOPbIE BO3HHUKAIOT IIPH
MPOLIECCOB C MOMOIIBIO peLIeHUH 3a1a4 U3 IpYTruX Y4eOHbIX JUCLUIUIMH U PEAIbHOM KHU3HU
rpadukoB QyHKUMIA
Tema 5.6. Conep:xanue yueoHoro matepuaja:O6parusie pynkiun. OOpaTHbie TpuroHomerpuueckue Gpynkuuu. Vx cBoiicTsa 2 1
Ob6patHsble u rpaduKku
TPUTOHOMETPUUECKHE
byHKINMK
Tema 5.7. Coaep:xanue yue0HOTo MaTepuasa:Pemenrne TpUroHoMeTpUIeCKX YpaBHEHUH 4 2
Tpuronomerpudeckue IIpakTHyeckoe 3aHsTHE: PellieHe TPUTOHOMETPUYECKUX YPaBHEHUIH 4 2
ypaBHEHHUSI
Tema5.8. Conep:xxanue y4deOHoro martepuaja: IIpuMmepsl TPUrOHOMETPHUECKHE HEPAaBEHCTBA. PeleHwe mpocTedmumx 4 3
Tpuronomerpudeckue TPUTOHOMETPUYECKHX HEPABEHCTB B TOM YHCIIE C HCIIOJIb30BAHUEM CBOMCTB pyHKIMI
HepaBeHCTBA
Tema 5.9. KonTpoabnas pa6ora:(no pasaeiny 5) TpuroHoMeTpHYECKUE BhIPAKCHUS, YPABHEHHUS U HEPABEHCTBA 2 3
Pemennesanau
TPUTOHOMETPHUH
Pasnea 6. IlpousBoanas GpyHKuUM, ee IPUMeEHeHHE 40 OK-01, 3
Tema 6.1. Conep:xkanue yue0HOro marepuaJja: [IpoMeXyTKH MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl 1 MUHUMYMBI (pyHKIUH. 2 OK-02,
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MOHOTOHHOCTb (DYyHKLIUH.

Hawnbonbiee ¥ HaMMeHbIIIEE 3HAYCHUE (l)yHKIII/II/I Ha IMMPOMEIKYTKE

OK-03,

OKCTpeMyMBI (QYHKITHH. OK-04,
Touku PKCTpEMyMa. OK-05,
Tema 6.2. Copep:xanue yuedHOro matepuaja: HerpepriBHbIe GyHKIHH. METOX HHTEPBAJIOB LTSI PEIICHAS HEPAaBEHCTB 2 OK-06, 4
[TonsiTHE O HENMPEPHIBHOCTH OK-07
byHKIHH. IIpakTHyeckoe 3aHATHE: MeTO HHTEPBAJIOB JUIS PEIICHUS HEPABEHCTB MK 2.4 4
Tema 6.3. Conep:xanue yuyedoHoro marepuasa.llponsBognas ¢yHkuu. [Ipou3BoAHBIE 3JIEMEHTapHBIX (QYHKIHHA. DOpMYITBI
[IpousBoaHast GyHKIUH HaXO0XJICHUS IPOU3BOIHON CYMMBI, ITPOU3BEICHUS U YACTHOTO
IIpakTnyeckoe 3ausiTue:IIponsBoanast GyHKIHH 2 5
Tema 6.4. Copep:xanue yye0HOro marepuaja.l'ecoMeTpHUECKH CMBICT TPOM3BOAHON (GyHKIMHM — yriaoBoi ko3dduiment 2 5
I'eomeTpuuecknii cMbICI KacaTeJbHOH K rpaduky QyHKIMH B TOUKE. Y paBHEHUE KacaTelbHOH K rpaduky QyHKIuM
MPON3BOJHON IIpakTHueckoe 3aHATHE: Y paBHEHUE KacaTeNbHON K rpaduKy QpyHKINU 2 5
Tema 6.5. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iep:KaHue (colepKaHUe MPUKJIATHOTO MOTYJIs) 2 5
Duznyeckuit IIpakTnyeckoe 3aHsiTHe:Pu3nueckuil (MexaHHYeCKU) CMBICT TNpou3BoAHON. IlpumeHeHne mnpou3BOAHON I
CMBICIIIPOU3BOJHON OIpeJIeTIeHUs] CKOPOCTH TIpoliecca, 3aaHHoTo (HopMyIIon uiu rpadukom
BIpo(deccHoHaNIBHBIX 3a/iauax
Tema 6.6. Conep:xanue ydyeonoro marepuana.Bo3pacranue u yObiBaHHEe (YHKIMH, COOTBETCTBHE BO3pPACTaHUS M YObIBaHHS 4 6
IIpumeHneHue Npou3BOJHOU ¢GyHKIMKM 3HaKy mnpou3BoAHOW. [IpuMmeHeHHMe NPOM3BOAHON K HCCIENOBaHMIO (YHKIMH HAa MOHOTOHHOCTH H
K MccreioBanuio GyHKuumit 9KCTPEMYMBI.
Ha MOHOTOHHOCTH H IpakTuyeckoe 3ansiTue:[I[puMeHeHre NPOU3BOTHOI K UCCIIEIOBAHMIO (PYHKIMH HA MOHOTOHHOCTD U SKCTPEMYMBI. 2 6
9KCTPEMYMBEI
Tema 6.7. Copep:xaHue y4eOHOT0 MaTepHaaa.AJTOPUTM HCCICHOBAHUS (PYHKIMIA M IMOCTPOCHHS e¢ TpaduKa C IMOMOIIBIO 6 6/7
UccnenoBanne GpyHKINi npousBonHOK. [locTpoeHne TpaMKOB MHOTOWICHOB € HCIIOJIb30BAaHHWEM amlapaTa MaTeMaTHYecKOTro aHalu3a.
¥ IIOCTPOEHHE TPA(UKOB Vcropust pa3BUTHS MaTeMaTHYECKOTO aHAIN3a
Tema 6.8. Copep:xaHue yuedHOro MaTtepuaia: HaxoxmeHre HanOOIBIIEro W HAaMMEHBIIIETO 3HAYCHUS (QYHKIIMH Ha OTpEe3Ke. 2 7
HaubGonbmree n Hanmensinee | [IpuMeHeHne npon3BOIHON AT HAXOXKICHUS HAWIY4IIEro pEUIeHHs B NPUKIAIHBIX 337adax, Il ONpeesICHUs
3HaYCHUS PYHKINU CKOPOCTH TIpoliecca, 33laHHOTO (hOpMyJION MK TpadukoM
HAOTpe3Ke
Tema 6.9. IIpodeccuoHATBLHO OPMEHTHPOBAHHOECO/IEPKaHUeE (Co/lepkaHNe MPUKJIAHOI0 MOAYJIs) 6 7/8
Haxoxnenue ontumansaoro | Ipakrndeckoe 3ansithe:llpukianHeie 3a7adyd, B TOM YHCJIE COLMAIbHO-)KOHOMHYECKOTO U (H3MYECKOTO
pe3ynbTara ¢ IOMOILBI0 XapakTepa, UX pelIeHue CpeACTBaAMU MaTeMAaTHIECKOTO aHAIN3a
MIPOU3BOJHOM B
MPAaKTHYECKHX 33auax
Tema 6.10. CamocTosiTenbHasi padota:HaxosxaeHue mponu3BoIHON HYHKINN 2
Pemenue 3anau. KouTpoasnasi padora:(no pasmeny 6) Juddepennmposanne ¢ynkimii. McciaegoBanue (QYHKIHA C TOMOIIBIO 2 8
[IpousBoaHast GpyHKIMH, npou3BoiHOM. HanbounbIiee 1 HauMeHbIee 3HaUeHNS PYHKIINU
€€ PUMEHEHHE
Pa3nes 7. MHOrorpaHHMKH U TeJjla BpalleHHUs 46 OK-01, 8
Tema 7.1. Coaep:xanue yyeoHoro marepuasia:llonstue MHOrorpaHHUKa, OCHOBHBIE 3JIEMEHTbl MHOTOIPaHHUKA, BBITYKJIbIE U 1 OK-02,
MHoTrOorpaHHUKH HEBBIITYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIPaHHHKA OK-03,
IpakTnyeckoe 3aHaTHE: MHOrOrpaHHUKU 1 OK-04, 8
Tema 7.2. Copnep:xkanue ydeOHoro marepuasa:llpusma: n-yrosipHas Opu3Ma; IpaHM U OCHOBAHUS TPU3MBL, IpsMas H 2 OK-05, 9
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IIpusma. Ipsamas
UIMPaBHIbHAS IPU3MBI

HaKJIOHHAas MPU3MBI; OOKOBAas U IOJIHAS MOBEPXHOCTb IPU3MBI. DJIeMEHTEI MPU3MBI. HpaBI/IJ'[LHaSI npusma

Tema7.3. Copep:xanue y4yeOHoro martepuana:llapamnenenuesn, mpsAMOYTONBHBIN MapalieNienue] U ero cpoiictea. Kyo.
[Tapannenenunen, Kyo Ceuenne Ky0a, mapajuiesienumena
Tema7.4. Copep:xanue yyedHoro matepuaja: [Iupamuaa: n-yrojpHas THpaMHIa, TPAHH U OCHOBaHHE IMUPaMUABI;, OOKOBAs

TIupamuna. [IpaBunbHas
nvpamua. YceueHHas
mrpamMuIa

MOJHAsl TOBEPXHOCTh NHMPAMUMBL, TNPABWIbHAs M yCEUEHHas NHpaMuna. OJIEMEHTHl NHpaMHuAbl. Beraucienue
9JIEMEHTOB MHOTOTPAHHHUKOB: p&0pa, TMaroHaIH, YIibl

I[IpakTHyeckoe 3aHATHE: BEUnCIIeHIE 2IIEMEHTOB MHOTOTPAHHUKOB: pEOpa, AUArOHAIH, YTIBI

Tema 7.5

BoxoBas n momHas
MOBEPXHOCTH MPU3MBI,
TTUPAMHU B

Copep:xanue yyedHoro marepuana:llinomans OOKOBOI MOBEPXHOCTH W TOJHON MOBEPXHOCTH TMPSMON HPU3MBL,
IUTOIIAAh OCHOBAaHHM, Teopema O OOKOBOH MOBEPXHOCTH NpsSMON Hpu3MbL. [lnomans OOKOBOW IMOBEPXHOCTH M
MIOBEPXHOCTH MPaBHJILHON MUpPaMU/IbI, TEOpEMa O IJIOHIa 1 OOKOBOM MOBEPXHOCTH YCEUEHHON NMUPAMUIBI

Tema 7.6
JBHKeHre B NPOCTPAHCTBE.
CumMeTpusi B IPOCTPAHCTBE

Copep:xanue ydeOHOro martepmaja:/[BmxkeHue B mpocTpaHcTBe. CHUMMETpHs B IPOCTPAHCTBE: CHUMMETPHS
OTHOCHTEJIBHO TOYKH, IPSIMOH, TNTIOCKOCTH. DJIEMEHTHI CHUMMETPUH B MUPAMUAAX, apaiesienuneax

Tema 7.7
[IpaBUIbHBIEMHOTOTPaHHUKH,
HUX CBOMCTBa

Copep:xanue yyeOHoro Matepuasa: [loHATHEe NpaBMIBHOTO MHOTOTPAHHUKA; NIPAaBUJIbHASA NpHU3Ma U MpaBUIbHAS
MUpaMy/ia; MpaBUIIbHAS TPEyrolbHas NMHpaMHMIa U IPaBUIBHBIA TeTpadap; KyO. IIpencraBieHue o NpaBHIBHBIX
MHOTOTpaHHMKAX: OKTayaAp, MAOAEKa’Ap M HKocadap. J[IBIKEHHE B IPOCTPAHCTBE. OJEMEHTHl CHUMMETPHHM B
IIPABUIIbHBIX MHOTOTPaHHUKAX

Tema 7.8

Cummerpuss B mpodeccun.
CeueHust MHOTOTPAHHUKOB

B IPO()eCCHOHATBEHBIX
3ajauax

ITpodeccuoHaIbHO OPUEHTHPOBAHHOE COIep:KaHue (co/iepKaHue NPUKJIATHOT0 MOTYJIA)

IIpakTHyeckoe 3anaTHe: CUMMETPUS B MPUPOAE, APXUTEKType, TEXHHKE, B ObITY, B mpodeccuu. Mcnons3oBanue
JBH)KCHUI B NMPOCTPAHCTBE NPH PEeLICHHU MpodecCHOHANBHBIX 3anad. CedeHns Mpu3Mbl U mupamuisl. [loctpoeHne
CCYCHHI MHOTOTPAHHHUKOB, WCIONB3Ys METOJ CJIeJOB. BEIMONHEHNE BBIHOCHBIX IUIOCKHX YEPTEXKEeHW M3 PHCYHKOB
POCTBIX 00beMHBIX GUryp (Buj cBepxy, cOOKY,CHH3Y)

Tema 7.9
Hunmuaap, erococTaBIsIIONINE.
CedeHue NIWIHHIPA

Copep:xanue ydye0Horo MaTepuaaa:llummHaprdeckas IOBEPXHOCTh, 00pa3yIOIINe IIHHAPHIECKON TIOBEPXHOCTH,
0Ch IWIHHAPUIECKON MOBEPXHOCTH. LIMITMHIpP: OCHOBAaHMS B OOKOBas TOBEPXHOCTH, 00Opa3yromas  OCh; IUIOMAIh
OOKOBOH ¥ TOJTHOW MOBepXHOCTH. M300paxeHne ITHHIPA HA TUIOCKOCTH. Pa3BépTka nummHapa. CedeHus MIIHHIpa
(ITOCKOCTHI0, MApaAIIIeNIbHON MW NEePIEHANKYISIPHONA OCH IUJIMHJIPA)

Tema 7.10
Komnyc, ero cocrasnstomniue.
Ceuenue KoHyca

Conep:xanue y4yeOHoro marepmuasna. KoHundeckas MOBEpXHOCTh, 00pa3ylolfe KOHMYECKON MOBEPXHOCTH, OCh H
BEpLIMHA KOHWYECKOH mNoBepxHOCTH. KoHyc: ocHOBaHMe M BepliMHa, 00pa3ylolas W OcCh; IUIONAJb OOKOBOH M
II0JIHOM NOBEPXHOCTH

Tema 7.11
VYceuennslit konyc. Cedenne
YCEYEHHOT0 KOHyca

Coaep:xaHue y4eOHOro marepuasa.YCeu€éHHBIM KOHyc: oOpasylommMe W BBICOTAa, OCHOBaHUS M OOKOBas
MMOBEPXHOCTh. M300pakeHWe KOHyca Ha IUIOCKOCTH. Pa3BépTka koHyca. CeueHHsi KoHyca (IUIOCKOCTBIO,
apajyIeIbHOW OCHOBAHUIO, M INIOCKOCTBIO, MPOXOISIIEH Yepe3 BEPIINHY)

Tema 7.12
ap u cdepa, ux ceueHus

Conep:xanue ydedoHoro marepuaia.Chepa u map: UEHTP, paauyc, TUAMETP; IUIOMAIL IMOBEPXHOCTU CQEpHI.
B3anMHoe pacmonokeHue cdepbl U IUIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe. M3o0paxeHue cdepsl, mapa Ha
wiockoctd. CeyeHus mapa

Tema 7.13

TTonsitue 06 0OBEME TEIIA.
O0BeMBI MHOTOTPAaHHUKOB H
TEJ BPALICHUS

Conep:xxanue ydeoHoro matepuasna:llonstiue 06 00péme. OCHOBHBIE CBOHCTBA 00BEMOB Tell. OOBEM MUpPaMUIEI,
MIPHU3MBI HWIHHAPA, KoHyca. O0BEM mapa ¥ miomaas chepbl

HpaKanecxoe 3ansaTue: O0beMbI MHOTOI'PaAHHUKOB U TCJI BpALICHUS

Tema 7.14

Couepmanne yqeﬁﬂoro MaTepnana:Hono6HHe Tejla B TPOCTPAHCTBE. COoOTHOIICHUS MCXKAY IUIomaiasiMu

OK-06,
OK-07
K 2.4
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OOBbEMBI U IIOLIAAN

MOBEPXHOCTEH M 00hEMaMU MOTOOHBIX TEJ

noBepxHocTed nono0HkEIX Ten | IpakTudeckoe 3ansaTue: COOTHONICHUS MEXK/TY TUIONIA/IMU IOBEPXHOCTEH U 00bEMAMHK 110JOOHBIX TEJ 1 13
Tema 7.15 Conep:kaHue y4eOHOro MaTepuaja. MHOrOrpaHHHMK, OIHMCaHHBIH okono cdepbl. Cdepa, BHHcaHHAs B 4 13
KomOunnamm MHOTOTPaHHHK HJIH B TEJIO BpalleHNsI. MHOTOIpaHHHUK, BIMCAHHBIA B TEJIO BPAIICHUS
MHOTOTPaHHUKOB H TEIl
BpaIICHHS
Tema 7.16 IIpodeccuoHAILHO OPHEHTHPOBAHHOE Co/iep:KaHue (Coiep:KaHne MPUKJIATHOT0 MOAYJIsT) 4 13/14
Kombunamm [pakTuyeckoe 3anaTHe:Vcronp30BaHNe KOMOWHAIMI MHOTOTPAaHHUKOB H TEJl BPAIIeHNs Ha IPAKTHKE
TEOMETPUYECKHX TEJl Ha
HpaKTHKE.
Tema 7 .17 KonTponbHas pabora:Brruncnenne BenuunH (UIMHA, yroj, o0BEM, IUIOMIATh IOBEPXHOCTH) TEOMETPHUIECKUX 2 14
Pewenne ($uryp, MCrosb3ysi HU3yu4eHHbIE (POPMYJIIBI B METOIbI
3aga4.Muororpannuku u Tena | CamocrositesibHasi pagoTa OOBbEMBI M TUIOLIA M HOBEPXHOCTH MHOTOTPaHHUKOB 2
BpallleHus
Pasnea 8. Ilepoodpa3nasi yHKUMH, ee NPUMEHEHHE 16 OK-01, 14
Tema8.1. Conep:xanue yueonoro matepuaja.llepsoodpasnas. Tabmuua nepBooOpasHbIX 4 OK-02,
ITepBooOpasHas GpyHKIHH OK-03,
Tema 8.2. Conep:xkanue ydedHOro Matepuaja:lHrerpan, ero reoMeTpudecKuii U (U3HYECKUH CMbICH. Brraucnenue 6 OK-04, 15
[Tnoma b KpUBOJIMHEHHOM unrterpaia no gopmyne Herorona-JleiiGnuma OK-05,
tpanenuu. Gopmyna OK-06,
Hrrorona — Jleitouunma OK-07
Tema$8.3 IpodeccnonajbLHO OPHEHTHPOBAHHOE COlePKAHUe (ColepKaHie IPHKJIAIHOT0 MOLYJIs) 4 K24 15/16
OmnpeneneHHbIi HHTErpal IIpakTHyeckoe 3aHsTHe:PenieHre 3a7ay Ha NPUMEHEHHE MHTErpajia Uil BEIYHCICHUS (H3NYECKHX BENUYUH H
B IpO()eCCHOHATBHOM Iouaaen
JEATeIIbHOCTH U XKU3HU CamocTtosiTenbHast padora:[IpaBuia HaX0XICHNS IEPBOOOPAa3HBIX 2
Tema 8.4. CamocrosiTesbHasi padoTa: HeonpenenéHHbIN HHTETpAT 2
Pewrenue 3amau Konrpoasnas pa6ora: (1o paszzeny 8) 2 16
HaHaXOX/IeHHe [TepBooOpa3Hast U HHTErpa
nepBoOOpa3zHOU
U ee IPUMEHEHHe
Pa3gen 9. Teopusi BepoATHOCTEl M CTATHCTHKA 34 OK-01, 16
Tema 9.1. Copep:xkanue y4dedHOro martepuasa.llpeacraBieHue ITaHHBIX € TOMOINBI0 TaOmm u amarpamm. CpemHee 1 OK-02,
[IpencraBnenne qaHHBIX apudmMeTHyeckoe, MeIraHa, HauOoJIblIee ¥ HaUMEHbIee 3HAaYEeHUs, pa3Max, JUCHEPCHs, CTaHJapTHOE OTKJIOHEHHUE OK-03,
W onyucaTesibHas CTaTHCTHKA YHCIIOBBIX HAOOPOB OK-04,
IIpakTHueckoe 3ansitme: CpenHee apudMeTHyecKoe, MeanaHa, HanOoJblllee M HaMMEHbIIEe 3HAUYEHHsS, pa3Max, 1 OK-05, 16
JIMCHEPCHsl, CTAHAAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB OK-07
Tema9.2. CocraBnenue IIpodeccHoHAIEHO OPHEHTHPOBAHHOE COJiePAKaAHNe (COAepPKAHMe NPUKJIATHOT0 MOIYJIf) 4 16/17
TabJIMI ¥ IMarpaMM Ha IIpakTuueckoe 3anaTue:IlepBuunHas 00pabOTKa CTATHCTHUECKMX JaHHBIX. [ paduueckoe MX IpeIcTaBlICHHE.
IIPaKTUKE HaXO)K}IeHI/Ie Cp€aHUX XapaKTCPUCTUK, HaGHIO}laeMBIX ]laHHBIX.HpI/IMCHeHI/IC CTaTUCTUYECCKUX METOHOB JIA PCIICHUA
po¢eCCHOHATBHBIX 3a7a4
CamocTosiTenbHasi padoTa: IIpeoOpa3zoBaHre HPPAITMOHAIBHBIX BRIPAKCHUH 2
Tema 9.3 Copep:xanue yuyeOHoro marepuajia:CiydaiiHple SKCIEPUMEHTHI (ONBITHI) M CIy4dailHble COOBITHA. DJeMEeHTapHBIe 4 17
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Oneparyu HaJl COOBITHSIMH,
HaJl BEPOSITHOCTSMHU.
YcnoBHas BEpOSITHOCTh

coObITUs (MCXO/BI). BeposaTHOCTE ciy4yaitHOro coObITHS. BIM30CTh YacTOTHI U BEPOSATHOCTH cOObITHH. CiydaiiHbIe
OTIBITEI C PABHOBO3MOKHBIMHU 3JICMEHTAPHBIMHU COOBITHSAME. BeposATHOCTH COOBITHIA B OMBITAX C PABHOBO3MOXXHBIMHU
AJIeMEHTapHBIME cOOBITHAME. OTiepanuu HaJl COOBITHAMU: TIepeceueHre, 00beANHEHIE, TIPOTUBOTIOJIOKHBIE COOBITHS.
Huarpammsel Difnepa. @opMmyna CIOXKEHHS BEPOATHOCTEH. YCIIOBHAas BEPOSTHOCTh. YMHOXXCHHE BEpPOSTHOCTEH.
JlepeBo ciryqaiiHOTO 3KcriepuMeHTa. PopMyIna moJHoM BeposITHOCTH. He3aBucumble coOBITHS

[pakTnyeckoe 3anaTue:Onepannu HaJ COOBITHAMHU: TEpecedeHHe, OObeAMHEHHE, IMPOTHUBOIIOIOXKHBIE COOBITHS. 2 17
Jmarpammel Diinepa. @opmysia clI0KeHUs] BEPOSATHOCTEH. Y CIIOBHAS BEPOSTHOCTh. Y MHOKCHHE BEPOSITHOCTEH.
Tema 9.4 Copep:xanue ydyedHoro matepuana:KomOuHaTopHOE TpaBMiIO yMHOXeHHUs. [lepectaHoBkHM U QaxTopuan. Yucmo 4 18
DneMeHTHl KOMOMHATOPHKH coueranuii. TpeyronpHuk Ilackans. @opmyna 6maoMa HeioToHA
Tema 9.5 IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE COlepKaHue (CodepKAHUE MPUKJIATHOTO MOTYJIs) 4 18
BeposrHOCTS B IIpakTHyeckoe 3aHsTHE:BbIuKMCIeHNEe BEpOSTHOCTEH ¢ wHcHosib30BaHueM (opMyn komOuHaTopuku. OleHka
NpodecCHOHATBHBIX 33/1a4aX | BEPOSTHOCTH COOBITHS B MPOQECCHOHANBHOMN NeATeNbHOCTH. Penierne npod)eCCHOHANBHBIX 3a/1ad Ha BEPOSTHOCTD
COOBITHS
CamocTosiTenbHast padoTa: PeneHun ypaBHEeHHUI U HEpaBEHCTB 2
Tema 9.6. Copep:xanue yuyeOHOro Marepuana:buHapHBIH ciIy4JalHBIM ONBIT (MCHBITaHKE), ycIeX M Heydauya. HesaBucumele 2 19
Cepun nocne0BaTeIbHBIX ucnbITanusa. Cepusi He3aBUCUMBIX HUCIIBITAHUN 10 TIepBoro ycnexa. CepHst He3aBUCUMBIX UCTIBITaHUH bepHyn
WCIIBITAaHUMN
Tema 9.7. Conep:xanue yueOHOoro marepuana:CiydaiiHas BelduuuMHa. Pacmpenenenue BepositHocTed. Juarpamma 6 19
CryJaliHble BeIMYUHBI U pactipenenenus. [lpumepsl pacrpeleieHuil, B TOM 4HCIe, TIeOMETpUYecKkoe U OuHOMHanbHOe. YmHciioBbIE
pacrpeneneHus. XapaKTEPUCTUKU CITyJalHBIX BEJIMYMH: MaTeMaTHYECKOe OKHIaHWE, AWUCIEPCHs W CTaHIAAPTHOE OTKJIOHCHHE.
Maremarnueckoe oxxunanne | IlpuMepbl TpUMEHEHUs MaTeMaTHYECKOTO OXXHAAHHA, B TOM 4YHCIE B 33JadaX M3 IOBCEJHEBHOM JKHU3HHU.
CIIy4YailHO! BEIMYUHBI MareMaTryeckoe OXKUAaHHE OMHAPHOW CITydaifHON BeMHMYWHBI. MaTeMaTHdecKoe OXXHIAHWE CYMMBI CITydaifHBIX
BeNM4nH. MateMaTHdeckoe 0XHJaHue U IUCIICPCHs TEOMETPHUECKOTO M OMHOMHUAJILHOTO pacupeiesIeHUH
Tema 9.8. Copep:kaHue y4eOHOro MaTepuaia:3akoH OONBIIMX YHCEN W €r0 pOJNb B HAyKe, MPUPOAEC U OOIIECTBE. 2 20
3aK0H OOJBIINX YHCEI Beibopounslit  Metox wuccienoBaHuid. [IpuMmepsl HENPEpHIBHBIX CIy4aiHBIX BeIMYMH. DYHKIUS IJIOTHOCTH
HenpepsiBHbIE cityyaiiHbie pactpezneneHus. PaBHomepHoe paciipeneseHue 1 ero cBoiictsa. [IoHsATHE 0 HOpMaIbHOM paclpeielICHRH
BEJIMYHMHBI (PACTIPENIENECHHUS). [pakrunyeckoe 3ansaTHe: HenpeprIBHBIEC ciTy4aliHble BEMUYHUHBI (pactpeneieHus). HopmansHoe pacnpeneneHue 2 20
HopmanbsHoe pacnpeneneHne
Tema 9.9. Kounrpoasnas padora:( o paszeny 9) 2 20
Pewenue 3anau OneMeHTH KOMOHMHATOPHKH. CoObITHE, BEPOATHOCTH COOBITHSA. ClI0’KE€HHE U YMHOXKEHHE BEePOSITHOCTEH
KOMOWHATOPUKH, CTATHCTUKU
U TEOPUH BEPOSITHOCTEM
IIpodeccnoHAIbLHO OPHEHTHPOBAHHOE COACPKAHME
Paznea 10. MaTemaTu4ecKuil NPaKTUKYM 18 OK-01, 20
Tema 10.1 Conep:xxanue yyeOHOro matepuana.CrnocoObl peleHns] CUCTEM JHMHEHHBIX ypaBHeHuH. [Tonstus: marpuna 2x2 u 2 OK-02,
Matputisl 1 ONpeneIuTeNN. 3x3, onpenenutens MaTpulbl. Meton I'aycca pemenus cucteM JTHMHEHHBIX YpaBHEHH. Pellenue npukiaagHbIX 3a1a4. OK-03,
[TpumMeHeHne MaTpuIl B HHPpOpMAaTHKE OK-04,
IpakTnyeckoe 3angTHe: Pemenne npuknaaaeix 3aaad. [IpuMeHeHne MaTpui B ”HPOPMATHKE 1 OK-05, 21
Tema 10.2 Conep:xanue yye0Horo martepuaja: KoMmmnanapHel€ BeKTOpHI. Pa3iiokeHHne BEKTOpa MO TPEM HEKOMILIaHAPHBIM 2 OK-07 21
DneMEHTBI BEKTOPHOI BEKTOpaM. YpaBHEHHE IIIOCKOCTH. I'eoMeTpu4ecKuil cCMbIC onpefeauTelis 2x2. PellleHue NpUKJIaJHbIX 33139
IIredpbI. IMpakTHYeckoe 3ansiTHe: PenieHne NpUKIaIHbIX 33134 1 21
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Tema 10.3. Conep:xanue yuyeoHoro matepuanallonarue kommiaekcHoro uucia. ConpspkeHHbIE KOMILIEKCHBIE YHCTIA, MOAYJIb U 2 21
KommekcHsle yncrna. apryMeHT KOMIUIEKCHOro dmcia. Popma 3ammucH KOMIUIEKCHOTO dYHcia (TEOMETpHUecKas, TPUTOHOMETpHUECKas,
anredpanydeckas). ApudMeTHIeCKHe ASHCTBHS ¢ KOMIUICKCHBIMU YHCIIAMHU
IIpakTnyeckoe 3aHsaTHE: ApHPMETHICCKHE ISHCTBUS C KOMIUICKCHBIMH YUCIIAMHU 1 21
Tema 10.4. Copep:xanue yyedHoro matepuasa:llonstae rpada. Ces3HbI rpad, gepeBo, nuki rpad Ha mwockocTH. Pemenue 2 21/22
I'padsr. MIPUKJIAIHBIX 3a1a4. [IpuMeHeHne rpada B HHpOopMaTHKE
Tema 10.5. Copep:xanue y4yeOHOro martepmaja: Bapuammonssrii psn. [lommron wactor m rucrorpamma. CTaTHCTHYECKHE 2 22
3agaun MaTeMaTHIECKOH XapaKTEePUCTUKH psizia HAOIFOJaeMBIX JAHHBIX
CTAaTHCTHKH.
Tema 10.6. Copep:xanue yueoHoro marepuaJja:Jlormueckue onepanuu. [Ipumenenne nmuarpamm Ditnepa—BeHHa As pemreHme 2 22
Jlornueckue onepanuu TEOPETHUKO-MHOXECTBEHHBIX 3a/1ad MPOo(ecCHOHaIbHON HANpaBJICHHOCTH, 337a4 WHGOPMATUKU U JAPYTHX YYEOHBIX
C MHOXECTBAaMHU. JMCIMIUIMH U JUIS ONTMCAHHs PeaIbHBIX IPOLIECCOB U SBJICHUH
IIpakTHyeckoe 3ansTHE: JIorHyecKkue onepauc MHOKECTBAMHU. 1 22
CamocrosiTesibHas padora:Jlornueckue onepamnuuc MHOKECTBAMHU. 2
Tema 10.7. KoutpouabsHnas padora: (o pazaeny 10) 2 22
Pemenue 3anauy [TpuMeHeHne M3y4YEeHHBIX MaTeMaTHYeCKHX (PaKTOB K PEIICHHUIO 3a/lad W3 Pa3IM4HbIX 00JIacTeil HAYKU U peasibHOM
MaTeMaTH4eCcKoro KHU3HU
HPaKTHKyMa.
KoncyabTanus 6
IIpomexxyTounasi arrecranus B popMe IK3aMeHa 8
Bcero: 340
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3. YCJIOBUS PEAJIM3AIIMU YYEFHOM TV CHUATIIAHBI

3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATE€PUAJIbLHO-TEXHHYECKOMY 00ecnedeHH o

Peamuzamust  yuyeOHOW  OUCHUILIMHBI — TpeOyeT Haauyus ydeOHOro KaOuHeTa
MaTEeMATHYECKUX JTUCIIUTLINH.

O6opynoBanue yueOHOTo KabuHeTa!
— TOCaJO0YHbBIC MECTA M0 KOJINYECTBY 00YUarOIIUXCS;
~ pabouee MECTO MPEroIaBaTels;
—  KOMIUIEKT Y4eOHO-METOAMYECKOM JOKYMEHTAIIUH.
TexHuueckue cpecTBa 00yUCHUS:
— MYJIbTUMEIUATIPOCKTOP.

3.2. UnopmannonHoe odecnevyenne 00y4eHus
Ilepeyenb pexkoMeHIyeMbIX Y4YeOHBIX W3JAaHUI, JONMOJHHUTEJIbHOWH JIUTEPATYPbI,
HNuTepHeT-pecypcoB.

OcCHOBHbBIC HCTOYHUKH:

1. banaun K. B. Beicmias maremaruka: ydeOnuk: [16+] / K.B. bangun, B.H.bauisikos,
A.B.Pykocyes; mox o6mr. pex. K. B. bannuna. — 3-¢ u3n., crep. — Mocksa: @JIMHTA,
2021. — 360 c.: Tabm., rpad., cxem. — Pexum gocrtyma: MO MOAMHCKE. —
URL:https://biblioclub.ru/index.php?page=book&id=79497

2. bangun K. B. OcHOBBI TeOpHH BEpOSTHOCTEH U MaTEMaTHUYECKON CTATUCTUKH: YUSOHUK /
K.B. banaun, B.H. bauunsikos, A.B. Pykocyes; noxg o6mr. pen. K. B. banauna. — 5-e uzn.,
crep. — MockBa: ®JIMHTA, 2021. — 489c. — Pexum pgocryma: mo MNOJIMUCKE. —
URL:https://biblioclub.ru/index.php?page=book&id=500648. — Bbubauorpad.: c. 460-
461. — ISBN 978-5-9765-2069-1.

3. Boromonos H. B. Maremaruka. AnreOpa u Hadana aHanu3a. ba3oserii yposens: 10—11
KJIacChl: y4eOHUK JuId cpeqHero obmiero oopasoBanus / H. B. boromonos. — Mockaa:
NznarensctBo FOpaiit, 2024. — 241 c. — (O6meobpa3oBarenbHblid muki). — ISBN
978-5-534-16084-0. — URL.: https://urait.ru/bcode/544860.

4. MensaukoB E. B. MaTtematnueckuii aHaiau3: Teopus U MpakTHKa: yueOHoe mocobue: B 3
gactax: [16+] / E.B. Menbauko, E.A. MemepsikoB; OMCKHIl rocynapcTBEHHBIH
yHuBepcurer uM. @. M. JlocroeBckoro. — Owmck: OMCKHMI rocygapCTBEHHBIH
yausepcuteT uM. ®.M. Jlocroesckoro (OmI'Y), 2021. — Yacts 2. — 232 c.: wi. — Pexum
noctyma: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=688739.

5. Ckada E. M. Meronuka oOydeHHs MaTeMaTHKe: 3BpUCTHUecKUi monaxox. OOmias
MeTonuKka: ydeOHoe mocobume: [16+] / E.M. Ckada. — Uzn. 2-e. — MockBa: [Jlupekr-
Menuna, 2022. — 441 c.: wun., cxem., Tabm. — Pexum jgocTtyma: Mo MOAMUCKE. —
URL:https://biblioclub.ru/index.php?page=book&id=695311

I_[OHOJIHI/ITCJII)HBIC HCTOYHUKH:

1. bammakoB M.M. Maremaruka. 3agauyHuk: yueOHOE TOCOOUE JUIsl CTYIEHTOB YUPEXKICHHH
cpen. pod. oOpa3oBaHusl. - 2-¢ U31., cTep. — M.: OOpa3oBaTeIbHO-U31aTEIbCKUH TICHTP
«Axamemusy, 2024. — 432 c.

2. bammvakoB M.M. Maremarnka: y4eOHWK Il CTYJISHTOB YUPEXJICHUU cpea. Tpod.
oOpaszoBanus. - 2-¢ u3l. — M.: OOpa3oBaTebHO-U3ATEIBCKUI LIEHTP «AKaJIEeMUD»,
2024. - 288 c.

3. T'yceB B. A. Maremaruka. ['eomerpus. bazoBeiit yposenb: 10—11 kimaccbl: ydeOHUK A5
cpennero obmiero oopazosanus / B. A. I'yces, 1. b. Koxyxos, A. A. IIpokodseB. — 2-¢
u3a., uchp. u gon. — MockBa: W3parensctBo [Opaitir, 2024. — 281 c¢. —
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el A

(O6meobpazoBarenbubiid uki). — ISBN 978-5-534-16085-7. — TekcT: 31eKTpOHHBIH //
OopasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544861.
Hamuarep B.A. T'eomeTpusi: crepeoMeTpHyecKHe 3aladydl Ha MOCTPOCHHE: Yy4eOHOe

nocobue s cpenHero mnpodeccruoHaapbHoro obpazomanus/ B.A.Jlamuarep. —  2-¢
m3n— MockBa MWM3marenbctBo [Opaiir, 2024.— 189c.— (IIpodeccuonanbroe
obpazoBanme). —  ISBN978-5-534-05735-5. —  Tekct:  anekTpoHHBIA  //

Oo6pasoBarenbHas iathopma HOpaiir [caiit]. — URL:https://urait.ru/bcode/539942.
Nponruna C.B. KoMmriekT Harnmsgaeix nmocoduit «Maremaruka»: (10 rurakaroB). — M.:
OO6pa3zoBaTenbHO-U3AATEIbCKUI IIEHTP «AKagaemus», 2024,
[IpodeccrnonanbHo-TIeIarOrMUecKoe 00pa3oBaHKUEe: COCTOSHUE M MEPCTIICKTUBBL: COOPHUK
crared mo Marepuaniam VI MexayHapoaHOW CTyAEHYECKOW HAy4YHO-TIPAKTUYECKOM
koH(pepenuu (r. Maxaukana, 28.04.2022) / non pen. M. B. I'am3aesoii, P. P. AnueBoii;
JlarecTaHCKH TOCYIapCTBEHHBIM MeAarornyeckuii yHupepcuteT. — Mocksa: [{upekt-
Menua, 2022. — 388 c.: wun, Tabn. — Pexum [goctyma: Mo TOIIMUCKE. —
URL.:https://biblioclub.ru/index.php?page=book&id=691108— bubmuorpad. B KH. —
ISBN 978-5-4499-3267-9. — DOI 10.23681/691108.

HNuTepHeT-pecypcenl:

Bcs matematrika B oqHOM Mecte. Pesxxum moctyna: [http://www.allmath.ru 16.05.2025].
MaremaTtrka — 370 1pocTo. Peskum mocryma: [http://easymath.com.ua 16.05.2025].
Maremaruka. Pexxum noctyna: [http://www.mathematics.ru 12.05.2025].

IpukiaagHas MaTeMaTHKa: CHPAaBOYHMK MareMaTh4yecKux ¢opmyi. Pexum mocryma:
[http://www.pm298.ru/ 12.05.2025].
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4. KOHTPOJIb M OIIEHKA PE3VJbTATOB OCBOEHHMSI YYEBHOM

JTUCHUIINHBI

KoHTpons M oOmeHKa pe3yJbTaTOB OCBOEHHUS 00I1€00pa30BaTeIbHON IUCLUILIMH
PaCKpBIBAIOTCS Yepe3 AUCHUIUIMHAPHBIE PE3yNIbTaThl, HAlPaBJICHHbIE Ha (POPMUPOBAHHUE OOIIUX
U poecCHOHAIBHBIX KOMIIETEHLIUH 10 pa3jiesiaM U TeMaM CoJiepKaHus yueOHOro MaTepuala.

Oomasi/mpodeccuonanbHas
KOMIIeTeHIHsI

Paznen/Tema

Tun oeHOYHbIX MeponpusiTust

OK 01. Beibupats crioco0sr
pelieHuns 3a1aq
npodeccnOHaTBHOMI
JeATeIbHOCTH IPUMEHHUTEIEHO
K pa3JIMYHBIM KOHTEKCTaM

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
1.511-0/c, 1.6, 1.7.

Tewmsr 2.1 - 2.12, 2.13I1-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-0/c, 3.6.

Temr1 4.1, 4.2, 4.311-0/c, 4.4.

Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temur 6.1- 6.4, 6.511-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3I1-0/c, 8.4.

TectupoBanue

VYerHbll onpoc
MaremaTuueckuii TUKTaHT
WunuBuayanbHast
caMoCTOsTeNTbHAs paboTa
IIpencraBnenue pe3ynbpTaToB
MIPAKTHIECKUX paboT
3amuTa TBOPUECKHUX paboT
BaHII/ITa MHAWBUIYaJIbHBIX
HPOEKTOB

Temer 9.1, 9.2 II-o/c, 9.3, 94, KoHTponsHas paGora
9.5 TI-0/c, 9.6 - 9.9. POTILHAZ P
P10 I-o/c BrinonneHue 3x3aMeHaIMOHHBIX
3aJaHUi
OK 02. Ucnons30BaTh Tema 1.1, 1.2IT-o/c, 1.3, 1.4 II-o/c, | TectupoBaHue

COBPEMEHHBIE CPE/ICTBA MMOUCKA,
aHaIKM3a ¥ MHTEPIPETALUH
undopmanuu, u
MH(OpPMaLMOHHbIE TEXHOJIOTHH
JUISL BBITIOJTHEHUS 337124
npodeccnoHambHOMI
JIeSITeIbHOCTH

1.51T-o0/c, 1.6, 1.7.

Temer 2.1 - 2.12, 2.1311-0/c, 2.14.
Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6.

Temsr 4.1, 4.2, 4.311-0/c, 4.4.

Tewmsr 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9.
Temsr 6.1- 6.4, 6.5I1-o/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Tewmsrl 8.1, 8.2, 8.3I1-0/c, 8.4.

Temsr 9.1, 9.2 TII-o/c, 9.3, 94,
9.5 IT-o0/c, 9.6 - 9.9.
P10 IT-o/

VYeTHbl onpoc
MaremaTuuecKuidl AUKTaHT
NunuBuayanpHas
caMocTosiTeNIbHAs paboTa
IIpencraBnenue pe3yabTaToOB
HNpPaKTHYECKHUX padoT
3amura TBOpUECKUX paboT
3amuTa HHANBUAYATEHBIX
MIPOEKTOB

KontpomnrHas pabora
BrimonHeHNE SK3aMeHAITHOHHBIX
3aJaHuN

OK 03. [TmanupoBats U
peann3oBBIBaTH COOCTBEHHOE
npodeccnoHansHOE U
JIMYHOCTHOE Pa3BHUTHE,
NpeANPUHUMATENBCKYIO
JeSTEeIbHOCTD B
npodeccronansHOH cdepe,
UCIIOJIb30BaTh 3HAHUS 110
(bMHAHCOBOH rPaMOTHOCTH B
Pa3IMYHbIX )KU3HEHHBIX

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c,
1.5IT-o/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-0/c, 3.6.

Temsr 4.1, 4.2, 4.311-0/c, 4.4.

Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temsr 6.1- 6.4, 6.5I1-o/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15,
7.16 TI-o/c, 7.17.

Temnr 8.1, 8.2, 8.3I1-0/c, 8.4.

TectupoBanue

VYeTHbll onpoc
MaremMatudeckuii JUKTaAHT
NunuBuayanpHas
caMocTosiTeNIbHas paboTta
[IpencraBnenue pe3ynbTaToB
MPAKTHIECKUX pPadbOT
3amura TBOPYECKUX padoT
3amura MHAUBUYaJIbHBIX
MIPOEKTOB

CHTYaIHAX Tewsr 9.1, 9.2 Tl-o/c, 93, 94, KouTponbsHas paboTa
9.5I1-0/c, 9.6 - 9.9.
P10 H'O/C Brmmonnenue DK3aMCHAIIUOHHBIX
3aJaHui
OK 04. DddexTnBHO Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TII-o/c, | TectupoBanue

B3aHMOH€ﬁCTBOBaTL u pa6OTaTB B
KOJUICKTUBC U KOMaHAC

1.511-0/c, 1.6, 1.7.

Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temsr 3.1 - 3.4, 3.5I1-0/c, 3.6.

Temnr1 4.1, 4.2, 4.311-0/c, 4.4.

Tewmsl 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9.
Temsr 6.1- 6.4, 6.5I1-o/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15,

VYceTHbli onpoc
MareMaTudecKkuii JUKTaHT
WNunuBuayanbHast
caMoCTOsTeNIbHasE paboTa
IIpencraBnenue pe3ynbTaToB
MPaKTUIECKUX paboT
3ammra TBOpUYECKUX paboT
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7.16 II-o/c, 7.17.
Tewmsr 8.1, 8.2, 8.3I1-0/c, 8.4.

Temsr 9.1, 92 TII-o/c, 9.3, 94,
9.5 I1-0/c,9.6 - 9.9.
P10 IT-o/c

3ammTa HHINBUIYAJIbHBIX
MIPOEKTOB

KontponsHas pabdora
BeimonHeHNe 3K3aMeHaMOHHbBIX
3aJaHuN

OK 05. OcymiecTBasTh YCTHYIO U
MHCBMEHHYI0 KOMMYHHKAIUIO Ha
TOCYZIapCTBEHHOM SI3BbIKE
Poccuiickoit ®enepanuu ¢
ydeToM ocobeHHOCTeH
COIMAIBHOTO U KyJIBTYPHOTO
KOHTEKCTa

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
1.5I1-o0/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temsr 3.1 - 3.4, 3.5I1-0/c, 3.6.

Temr1 4.1, 4.2, 4.311-0/c, 4.4.

Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temur 6.1- 6.4, 6.511-0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

TectupoBanue

VYerHbll onpoc

MaremaTnueckuii JUKTaHT
NunuBunyansHas
caMoCTOsITeNTbHAsE paboTa
IIpencraBnenue pEe3yNbTaToOB
MIPAKTHIECKUX paboT

3ammTa TBOPUECKUX padboT

3amuTa HHIUBHYAIbHBIX
Tewmsr 8.1, 8.2, 8.3I1-0/c, 8.4. MPOEKTOR
Temsr 9.1, 9.2 TII-o/c, 9.3, 94, KoHThonsHas paGora
9.5 I-o/c, 9.6 - 9.9. p p
P10 I-o/c Brimondenue 3K3aMEHALMOHHEBIX
3aJJaHuM
OK 06. [IposBAATE TpakJaHCKO- Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TecrupoBaHue

MaTPUOTHUYECKYIO TIO3UIIUIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE
TPaAUIHOHHBIX
00I1ICUETIOBEYECKUX IICHHOCTEH, B
TOM YHCJIC C YIETOM
rapMoHH3alu
MECXKHAIIUOHAJIBHBIX U
MEKPEIIUTUO3HBIX OTHOIHCHPII?I,
MPUMEHSTH CTAHIAPThHI
AHTUKOPPYIIIHOHHOTO MOBEICHUS

1.511-0/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6.

Temsr 4.1, 4.2, 4.311-0/c, 4.4.

Tewmsr 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9.
Temer 6.1- 6.4, 6.5I1-o/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3I1-0/c, 8.4.

Temsr 9.1, 9.2 TII-o/c, 9.3, 94,
9.5 IT-0/c, 9.6 - 9.9.
P10 IT-o/c

VYeTHbIl onpoc
MaremaTudeckuii JUKTaHT
WNunuBunyanbHast
caMOoCTOsTeNTbHast paboTa
IIpencraBnenue pe3yabTaToOB
NpaKTHYECKUX padboT
3amuTa TBOPUECKHUX paboT
3amura HHAUBUY ATbHBIX
MIPOEKTOB

KonTtponrHas pabora
BrimoHeHNE SK3aMeHAITHOHHBIX
3aJaHUuN

OK 07. ConeicTBOBATD
COXPaHEHUIO OKPYIKaIOLIEH
Cpenbl, pecypcocOepexreHHIo,
MIPUMEHSTH 3HAHUS 00
M3MEHEHHH KIIUMaTa, TIPUHIHIIBI
6GepeXITMBOTO MPON3BOICTBA,
3(h(heKTHBHO IEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIMAX

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
1.5IT-o/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-0/c, 3.6.

Temn1 4.1, 4.2, 4.311-0/c, 4.4.

Temsl 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9.
Temsr 6.1- 6.4, 6.5I1-o/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15,
7.16 TI-o/c, 7.17.

Tewmur 8.1, 8.2, 8.311-0/c, 8.4.

TectupoBanue

VYeTHbll onpoc
MaremaTuueckuii JUKTaHT
NunuBuayanpHas
caMocTosiTeNbHas paboTta
IIpencrasnenue pe3yabTaToOB
MPAKTHICCKUX paboT
3amuTa TBOpYECKUX padoT
3amura MHAUBUYaIbHBIX
MIPOEKTOB

Temsr 9.1, 9.2 TII-o/c, 9.3, 94, K 6
9.5 I-0/c,9.6 - 9.9. OHTPOIbHAA paboTa
P10 I-o/c BrinoaHeHre dK3aMeHaMOHHBIX
3aaHUI
IK1.2 P 1, Tema 1.1, Tema 1.2, Tema 1.4. TectupoBanue

OcymecTBIsATh pa3paboTKy Koaa
MPOrpaMMHOI0 IIPOAYKTa Ha
OCHOBE 'OTOBBIX CIIEIU(pUKAIHN
Ha YPOBHE MOJYJIS

nK2.4

PeannzoBaTh MeTOIBI U
TEXHOJIOTUH 3aLUThI
nHpopManuu B 6a3ax JaHHBIX.

P1, Temalb
P 2, Temsr 2.13
P 3, Tema 3.5

P4, Tema 4.3
P 5, Tema 5.5
P 6, Temnr 6.5, 6.9
P7, Temn17.8,7.16
P 8, Tema 8.3

VYeTHbIl onpoc
MaremaTuueckuii JTUKTaHT

NunuBuayanbHast
caMoCTOsTeNbHast paboTa
IIpencraBnenue pe3yNbTaToB

MPAKTHIECKUX PabOT
3amura TBOPYECKUX padoT
3armuTa
MTPOEKTOB

WHAWBUIYAJTbHBIX
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P9, Temnr 9.2, 9.5

KoHuTponpHas pabora
BrimonaeHne SK3aMeHaIIMOHHBIX
3a1aHui
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