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1. IACIIOPT PABOYEN MPOT'PAMMBI YYEBHOI'O YUEBHOM
JUCHUIIJINHBI «MaTteMaTHKa)

1.1. O6s1acTh NPUMEHEHM I TPOTPAMMBI

PaGouass mporpamma o0mieoOpa3oBaTeabHOM IUCHUIUIMHBI «MaremaTuka:
anreOpa, Hayaja MaTeMaTHUYECKOro aHaju3a, TEOMETpHUs» SIBISETCS YacThiO
MPUMEPHOH OCHOBHOUM MNpodeCCHOHANBHOM 00pa30BaTEIbHOM MPOTpaMMbl B
cootBeTcTBUH ¢ ®PI'OC CIIO no cnemuanbHocth 15.02.12. MoHTaX, TEXHUUYECKOE
00CcITy>)KMBaHUE M PEMOHT ITPOMBITINICHHOTO 000PYy10BaHUS (IO OTPACIISIM).

[Iporpamma 0611€00pa30BaATENHHON AUCIIMIUIMHBI MOXKET OBITH MCIIOJIb30BaHA
B npodeccHOHaNbHBIX  O0pa30BaTENbHBIX  OpPraHU3alUiX,  PeaTU3YIONUX
o0pa3oBaTeIbHYIO MPOrPaMMy CpeIHEero 0011ero 00pa3oBaHus B MPEEIax OCBOCHUS
OIIOIT CIIO nHa 06a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs, Y4YEOHBIH MIpeaAMET
«Maremaruka: anredpa, Hayajla MaTEMaTUYECKOTO aHaJIN3a, TEOMETPUSD U3ydaeTcs
B o0mieoOpazoBarenbHoM 1ukie yueonoro miana OITOIT CIIO na 6a3e OCHOBHOTO
o01iero o0pazoBanusl ¢ MoTydeHueM cpeanero odmiero oopaszosanus [ITICC3.

1.2. MecTro AUCHMIUIMHBI B CTPYKType OCHOBHOH NPO(ecCHOHAIbHOM
o0pa3oBaTeJbHON POrPaMMBbI:

VYyeOnas aucuuminuHa «MaTtemaTtuka: anreOpa, Hayajla MaTeMaTHUECKOIO
aHaliM3a, TEeOMETpHs» OTHOCUTCS K mpeametrHort obmactu PI'OC  CIIO
«Marematrka u ”HGOPMATHKAY OOIIEeH 13 003aTEIBHBIX MPEIMETHBIX 00JIaCTEH.

VYpoBeHb OCBOeHUSI y4eOHOUM aucuuIiuiuHbl B cootBeTcTBUM ¢ OI'OC CIIO
0a30BbIil.

Peanuzauus conepxanusi yueOHOM NUCHUILIMHBI MPEIIonaraeT coOoIeHue
NPUHIMIIA CTPOrOM MPEEeMCTBEHHOCTH IO OTHOILIEHUIO K COAEPXKAHUIO Kypca
«MaTemaTHKa» Ha CTYIIEHH OCHOBHOTO (CpelIHero) o0miero oopa3oBaHusl.

B 1o xe Bpems ydeOHas aucruiuinHa «MatemaTtuka: anreOpa, Hadaia
MaTeMaTUYECKOTO aHanusa, TEOMETPUS» TUTSt npodeccruoHaIbHBIX
o0pa30BaTeNbHBIX OPraHU3alMi 00J1a1a€T CAMOCTOSTEIbHOCTBIO U LIETbHOCTHIO.

Pabouas nporpamma yueOHOM nucuMIuiHbl «MatemaTuka: anredpa, Hayaia
MaTE€MaTUYECKOro0 aHaliu3a, TIEOMETPUS HMEET MEXIPEIMETHYI0 CBA3b C
o01eo0pa3oBaTeNbHBIMU  YUYEOHBIMU  JUCHUIUIMHAMU MaTeMaThka, (U3HKa,
nHopMaTHKka M MPOPECCUOHAITBHBIMUA NUCIHUIUIMHAMHA «YUCICHHBIC METOJBI»,
«OCHOBBI TTPOCKTUPOBAHUS 0623 TaHHBIXY, « OCHOBBI AITOPUTMHUBALIHI.

N3yuenne yueOHOM aucnmIuimHbl «Martematuka: anreOpa, Hadala
MaTeMaTU4YeCcKOro  aHajlu3a, TEOMETPUsD  3aBEPIIACTCA  MPOMEXKYTOUHOU
atrectanuel B popme sk3ameHa ocBoeHus [IIICC3 na 6aze OCHOBHOTO 0OUIETrO
oOpa3oBaHUs.



1.3. leau u 3a0a4u JUCUMILIMHBI — TPe0OBaHHMSI K pe3yJbTaTaM OCBOCHMS

AUCHUIIJINHBI

Conepxanue
«Matematuka

IIPOrpaMMBbl

001eo6pa3oBaTeIbHON
HAIPaBJICHO Ha JOCTMXKCHHE PE3yJbTaTOB €¢ W3YYCHHUS B

JTACIUATUINHEBI

cootBercTBUU C TpeboBanusiMu PI'OC COO c yuerom mnpodecCuoHaTbLHOU
HampasieHHoctr PI'OC CIIO.

OcBoeHMe cojsiepKaHus 00Ie00pa3oBaTeILHON JUCITUILIMHBI 00eCTIeUrBaCT
JOCTIKEHUE CTYIEHTAMU CIIEAYIONINX Pe3yJIbTaTOB:

O0mue KOMIeTeHIINHA

Inanupyemblie pe3yJibTAThI

Obwue’

Jucyunnunapnsie’

OK 01 Bribupats
CHOCOOBI peIIeHHs
3aj1a4
npodeccuoHaTbHON
JEATEITLHOCTH
MPUMEHHTENLHO K
Pa3IuIHBIM
KOHTEKCTaM

-TOTOBHOCTH K TPYAY, OCO3HAHHE
IIEHHOCTU MacTePCTBA,

TPy IOIIOOWE;

- TOTOBHOCTh K aKTUBHOM
JESATSILHOCTH TEXHOJIOTHIECKOM
Y COLMAIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTH MHUITMHPOBATS,
TUTAHUPOBATH U CAMOCTOSTEIIEHO
BBITIOTHSTH TAKyIO I€ATEIBHOCTD;
- IHTEPEC K Pa3InIHBIM chepam
pohecCHOHAIbHOMN
JESATSILHOCTH,

OBnanenue yHUBEpCaIbHBIMHU
y4eOHBIMU TIO3HABATEILHBIMU
JEHCTBUSAMU:

a) 6a30BbBIC JTOTUIECKUE
JEHUCTBUA:

- CAMOCTOSITEIILHO
(hopMyTupOBaTh U
aKTyaJIU3UPOBaTh MpodIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIUBATh CYIECTBEHHBIN
MPU3HAK WIJIM OCHOBAHWUS JUIS
CpaBHEHUS, KIacCU(UKALUU U
00001IeHNS;

- OTIPEJIENIATH 1EIH
JeSTeNIbHOCTH, 33/1aBaTh
MapaMeTpsl U KPUTEPUHU UX
JOCTHIKCHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBIICHUSX;

-BJIAJICTh METOJAMH JI0Ka3aTeNIbCTB,
AITOPUTMAaMH PELICHU 3aa4; YMCHHE
(bopMyIHpOBaTh ONPE/IEIICHNS, AKCHOMBI U
TEOPEMBI, IPUMEHSATh UX, TPOBOAUTH
JOKa3aTelIbHbIE PACCYKICHUS B XOJC
peLIeHus 3a/1a4;

- YMETh ONEPUPOBATH OHATHSAMU: CTEIICHD
9HCIIa, JorapudM 4ncia; yMeHue
BBITIOJTHATH BBIYHCIICHHE 3HAYCHUN U
npeoOpa3oBaHMs BHIPaKEHUH CO
CTENEHSAMH U JorapupmMamH,
npeoOpa3oBaHus APOOHO-PALMOHATBHBIX
BbIpaYKEHUI;

- YMETb ONepHPOBATH HOHITUSIMU:
panmoHanbHbIe, UpPaLMOHAJBHBIE,
NOKa3aTeNbHbIe, CTETICHHbIE,
norapuMuIecKre, TPUTOHOMETPUYECKHUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBL;

- YMETh ONEePUPOBATH OHSATHIMU:
¢hyHKUUs, HenpepbIBHAA QYHKLUS,
MIPOU3BOIHAS, TICPBOOOPA3Has,
OTIpeICJICHHBII HHTETPall; YMETh HaXOIUTh
NPOU3BOAHBIC HIEMEHTAPHBIX (DYHKINH,
UCIIOJIB3YSl CIIPaBOYHBIEC MATEPHAIIBL;
UCCIIEZIOBATh B IPOCTEUIINX CIyJasx
(yHKIIMM Ha MOHOTOHHOCTH, HAXOJTUTh
HanOOJIBIINE U HANMEHBIINE 3HAUCHHS
(GyHKIMI; CTPOUTH Ipa KU MHOTOYJICHOB
C MCIIOJIb30BaHUEM arIapara
MaTeMaTHYEeCKOT0 aHaIN3a; MPUMEHSTh
NPOU3BOIHYIO MPH PELICHUH 3a]1a4 Ha
JBIKEHHE; PelIaTh MPaKTHKO-
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- BHOCHTH KOPPEKTUBEI B
JeATEIbHOCTD, OI[CHUBATH
COOTBETCTBHE PE3yIHTATOB
LIEJIsIM, OTICHUBATh PUCKH
MTOCJICICTBHH IEATEIHLHOCTH;

- pa3BUBaTh KpEaTHBHOE
MBIIUICHUE TIPU PEIICHUH
JKU3HEHHBIX IMPo0IIeM

0) 6a30BbIC HCCIICIOBATEIBCKIE
JICUCTBUS:

- BJIaJICTh HAaBBIKAMH y9€OHO-
HCCIIEIOBATEIBCKON U
MPOEKTHOU IeSITENHHOCTH,
HaBBIKaMU Pa3pelIeHUs
npobiem;

- BBIABJIATH IPUYHUHHO-
CJICICTBCHHBIC CBSI3H H
aKTyaJIu3MpOBaTh 3aja4y,
BBIIBUT'aTb T'MIIOTE3Y €€
pElIeHNs, HAXOUTh apTYMEHTHI
JUTS TOKa3aTeNbCTBA CBOMX
YTBEpXKICHUH, 32/1aBaTh
napaMmeTpsl ¥ KpUTEPUU
PEIICHUS;

- aHAM3UPOBATH TTOTyUYESHHBIC B
XOJIe PEIICHHUS 3a1auu
pe3yIbTaThl, KPUTUIECKH
OIIEHWBATh UX JOCTOBEPHOCTH,
IIPOrHO3UpoOBaTb UBMCHCHHUEC B
HOBBIX YCJIOBUSIX;

-- YMCTL IIEPCHOCUTH 3HAHUA B
MMO3HABATENHHYIO U
MPaKTHYECKYIO 00JIacTH
KHU3HCACATCIbHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS
13 pasHbIX NPEAMCTHBIX
o0Jacreii;

- BBIIBUTATh HOBBIC HICH,
npeajiaratb OpuruHajJbHbIC
MTOIXOJIBI U PEIICHNUS;

U CIIOCOOHOCTh HX
HCIIOJIb30BAHUS B
IMO3HABATEIIFHON U COHUAIbLHOMN
MTPAKTHKE

OPHMEHTHPOBAHHBIC 331241 HA HAaNOOJIbIINE
Y HaMMEHBLINE 3HAaUeHHS, Ha HAXOXICHUE
IyTH, CKOPOCTH U YCKOPEHNS;

- YMETh ONEPUPOBATH HOHATHAMHU:
paumoHabHast GYHKIU, TOKa3aTelbHas
(dyHKIWMS, cTeneHHass QYHKIHS,
norapudmMudeckas

(GyHKIMSA, TPUTOHOMETpUYECKHEe (DyHKIUH,
oOpaTtHble PYHKIMN; yMEHHE CTPOUTD
rpad MKy U3y4YeHHBIX (QYHKIHUH,
UCIIOIb30BaTh TPaMKK IPH U3yIEHHN
NPOLIECCOB U 3aBUCUMOCTEHN, P PEIICHUN
3a7a4 U3 JIPyTuX y4eOHBIX MIPEIMETOB U
3a/1a4 U3 peaIbHOM )KU3HU; BBIPAXKATh
(hopMynaMu 3aBHCUMOCTH MEXIY
BEJIMYMHAMU,

- YMETh pelaTh TEKCTOBBIE 3a4a4K Pa3HbIX
THUIOB (B TOM YHMCJIC Ha TIPOLIEHTHI, IO U
4acTH, Ha JIBUKEHHUE, paOOTy, CTOUMOCTb
TOBApOB U YCIYT, HAJIOTH, 3aJa4H U3
00acTH yrpaBlieHHS JINYHBIMU 1
CeMEWHBIMHU (prHAHCAMU); COCTABIIATD
BBIPKEHHS, YPaBHEHHS, HEPABEHCTBA U X
CHCTEMBI TI0 YCJIOBHIO 33]]auH, UCCIIEIOBATh
HOJTyYSHHOE PEIICHUE U OIICHUBATh
NpaBJONOJOOHOCTh PE3ybTATOB;

- YMETb ONepUPOBATh HOHITUAMU: CPETHEE
apudmeTHyecKoe, Meinana, HauOoJIbIIee 1
HavMEHbIIIee 3HAYCHUS, pa3Max,
JMCIEPCHs, CTaHAapPTHOE OTKIOHEHHE
YHCIIOBOr0 Habopa; yMETh U3BIIEKATb,
UHTEPIPETUPOBATH HHPOPMALIHIO,
IPE/ICTaBICHHYIO B TA0IUIAX, HA
JuarpaMmmax, rpagukax, OTpakaroyro
CBOICTBA peabHBIX IPOIIECCOB U SBICHHN;
NPEACTABIATH HHOOPMAIIHIO C TIOMOIIBIO
Ta0JIMI] ¥ TUarpamMm; UCCIICIOBATh
CTaTHCTHYECKUE JJAHHBIE, B TOM YHCIIE C
IpUMEHEHUEM IpapUueCcKUX METOJIOB U
AIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH HOHATHAMHU:
CITy4aiHbIH OMBIT U cIy4aiiHOE COOBITHE,
BEPOSATHOCTH CITYYaifHOTO COOBITHS;
YMEHHUE BBIUUCIISATH BEPOSTHOCTD C
UCIIOJIb30BaHNEM TPa(hUIECKUX METOJIOB;
HIPUMEHSTH POPMYITBI CIIOKESHUS U
YMHOKEHHS BEPOSTHOCTEH,
KOMOWHATOpHBIE (DaKThI ¥ (POPMYITBI TTPH
pelleHNH 3a/1a4; OLICHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO CO




CITy4alHbIMH BEJTHUMHAMH, YMCHHE
MIPUBOUTH MTPUMEPHI MIPOSBICHUS 3aKOHA
OOJIBIINX YUCEIT B IPUPOIHBIX U
OOIIECTBEHHBIX SBJIICHHSX;

- YMETh ONIEPUPOBAThH OHATUSIMH: TOYKA,
mpsiMasi, INIOCKOCTb, IPOCTPAHCTBO,
JIBYTPAHHBIN YTOJI, CKPEIIUBAIOIIHECS
MpsIMbIE, NTaPaJICIbHOCTD U
MIEPIICHANKYJIIPHOCTD MPSIMBIX H
TUTOCKOCTEH, YTOJl MEXKAY HIPSIMBIMH, YTOJI
MEXTy MPSIMON U TNIOCKOCTBIO, YIOJI
MEX]y IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
J10 TJIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHHE MEXKTY
TUIOCKOCTSIMH; YMEHHE UCTIONB30BaTh NIPH
pEIIeHUH 3a/1a4 U3yUYCHHbIC (PaKThl U
TEOpPEMBI TUTAHUMETPHUU; YMEHUE
OIICHUBATh Pa3Mepbl 00BEKTOB
OKPYKaFOILEro MUPa,;

- YMETh ONIEPUPOBATH TIOHSATHIMI:
MHOTOTPaHHHUK, CCUCHUE MHOTOTPaHHHKA,
KyO, apaJuiesenuIie]], mpu3Ma, MupaMua,
(hurypa v TOBEpXHOCTH BpallleHus,
LHWIAHAP, KOHYC, map, chepa, CeueHUsI
(burypsl BpalieHus, MIOCKOCTb,
Kacatomascs cepsl, IHIMHAPa, KOHYCA,
TUTOIA/b TOBEPXHOCTH TUPAMHU/IHI,
NPU3MBI, KOHYCA, IIIHHAPA, TUIOIIAIb
cdepsl, 00beM Ky0a, IpSMOYTOIBHOTO
napaiieNenumneia, MMPaMuIbl, TPU3MBI,
LWIMHJPA, KOHYCa, [1apa; yMEHUE
n300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BPAIICHUS, UX CCUCHUS OT
PYKH, C TIOMOIIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB;
YMEHHE Paclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMEHHUE PaciO3HABATh
NPaBUIIbHBIC MHOTOTPAHHUKH;

- YMETh OIICPUPOBATH TIOHATHIMH:
JIBIDKEHHE B TIPOCTPAHCTBE, MO00HBIC
(hurypsl B IpOCTPAHCTBE; UCIIOIL30BATh
OTHOIIEHUE TIJIONIA/IEN TOBEPXHOCTEN U
00BEMOB MTOTOOHBIX (GUTYP TIPH PETIEHUN
3aJ1a4;- YMETh BBIYHUCIISATH TCOMETPHUUCCKUC
BEJIMYWHBI (JITMHA, YTOI, IIOMaAb, 00BheM,
TUTOIA/b TOBEPXHOCTH), UCTIONB3YS
U3yYCHHBIC (DOPMYIIBI U METO/IBI;

- YMETh ONEPUPOBATH TOHATHIMHU:
MPSIMOYTOJIbHAS CHCTEMa KOOPINHAT,
KOOPJUHATHI TOYKH, BEKTOP, KOOPTUHATHI
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BEKTOpa, CKAJIIPHOE IIPOU3BECHUE, YTOJI
MEKIY BEKTOPaMH, CyMMa BEKTOPOB,
IpOU3BEICHUE BEKTOPA Ha YHCIIO;
HaXOJUTh C TIOMOIIBIO U3YYCHHBIX (opMyI
KOOPIMHATHI CEPEIMHBI OTPE3KA,
paccTosiHUuEe MEXIY ABYMsI TOUKaMH;

- YMETh BBIOMPATh MOAXOISIINI
U3y4YEHHBIH METOJ AJIs peLleHHUs 3a1auH,
pacmo3HaBaTh MaTeMaTnieckue QpaxThl u
MaTeMaTHYEeCKHE MOZAEIH B IPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHHUE MTPUBOAUTH IPUMEPEI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON U
MHUPOBOM MaTeMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH HOHATHAMHU:
ompezeNieHe, akCuoMa, Teopema,
CJIEJICTBHUE, CBOICTBO, IPU3HAK,
JTIOKa3aTeNbCTBO, PABHOCHIIbHBIE
(hopMynTHpOBKH; yMeHHE (POPMYIUPOBATH
0o0paTHOE U MPOTHUBOIIOJIOKHOE
YTBEPKICHHUE, TPUBOIUTH MPUMEPHI U
KOHTp MIPUMEPBbI, UCTIOJIb30BATH METO.
MaTeMaTHYeCKON MHAYKLUH; TPOBOJUTD
JIOKa3aTeNIbHbIE pacCyKJIeHUs IPU
PELICHNH 3a/1a4, OLIEHUBATh JIOTHYECKYIO
IIPaBUIIBHOCTD PaCcCyKICHUI;

- YMETh ONEPUPOBATH HOHATHAMU:
MHOXECTBO, IOAMHOECTBO, OTIEPALIUH HaJl
MHO’KECTBaMH; YMEHHE UCIIOIb30BaTh
TEOPETUKO-MHOKECTBECHHBIN anmapar Jist
OTIHMCaHUs peabHBIX MPOIECCOB U SBICHUIN
IpU peLIeHUH 337ia4, B TOM YHUCIIE U3
Opyrux y4eOHBIX MPEIMETOB;

- YMETh ONEpUPOBAThH TOHATUSAMU: Tpag,
CBSI3HBIH rpad, AepeBo, UK, Tpad Ha
TUIOCKOCTH; YMEHHUE 3aJ[aBaTh U OMUCHIBATh
rpadbl pa3TUYHBIME CIIOCOOAMU;
UCIIOJIB30BaTh Ipadbl MPH PELICHNH 3a1a4;
- YMETh CBOOOJTHO OTIEPUPOBAThH
HNOHATHSAMU: COUYETaHHE, IEPECTAHOBKA,
YHCIIO0 COUYETaHHUH, YUCIIO ePECTaHOBOK;
ouHoM HploTOHA; yMeHUe MPUMEHSITh
KOMOHWHATOpHBIE (DaKTHI U PACCyKICHUS
JUTSL pellieHus 3a/1ay;

-YMETb OIIEpUPOBATh MOHATHIMU:
HaTypaJIbHOE YHCIIO, LIEJIOE YNCII0, OCTATOK
M0 MOJIYJIIO, PallMOHAJIEHOE YHCIIO,
UppaLrOHAIbHOE YHUCII0, MHOXKECTBA
HATYpAJIbHBIX, IEJBIX, PALUOHAITBHBIX,
JIEHCTBUTEIBHBIX YHCEN; YMEHHE




UCIIOJIB30BaTh IPU3HAKY JIETUMOCTH,
HaUMEHBIINI 00N NEIUTENb U
HalMeHblllee 00l1ee KpaTHOe, ajrOpUT™
EBkimaa npu perieHnu 3aaa4; 3HaKOMCTBO
C pa3IMYHBIMH O3UIUOHHBIMHA CHCTEMaMHU
CUHCJICHUS,;

- yMeTh CBOOO/IHO OTIEPHPOBATH
HNOHATHAMU: CTEIIEHb C LIEJIbIM
NOKa3aTesneM, KOpeHb HaTypaIbHOM
CTETICHH, CTETICHb C pPallMOHaJIbHBIM
II0Ka3aTeNeM, CTENEHb C AEHCTBUTEIIBHBIM
(BemwecTBEHHBIM) TIOKA3aTeNeM, Jorapuhm
ylcia, CUHYC, KOCUHYC U TAaHT€HC
IPOU3BOJIBHOTO YHCIIA;

- YMETh ONEPUPOBATH HOHATHAMHU:
TOXIECTBO, TOXKCCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHCTEMa ypaBHEHUNU U HEPABEHCTB,
PaBHOCHIILHOCTh YPaBHEHUI, HEPABEHCTB U
CHCTEM, PallMOHANbHBIC, HPPALIMOHAJILHBIE,
NOKa3aTeNbHbIC, CTETICHHBIE,
norapupMuIecKre, TPUrOHOMETPUYECKHUE
ypaBHEHUS1, HEPABEHCTBA U CUCTEMBI;
YMEHUE pellaTh ypaBHEHUS, HEPABCHCTBA U
CHCTEMBI C TOMOILBIO Pa3INIHBIX IPUEMOB;
pelarh ypaBHEHUs], HEPABEHCTBA
CHCTEMBI C ITapaMeTPOM; IIPUMEHSTh
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs1
pelleHHsT MaTeMaTHIecKnX 3aj1ad v 3a1a4
U3 Pa3IMYHbIX 00JIACTEH HAYKH U peaIbHON
KU3HU,

-yMeTb CBOOOJHO ONIEpUPOBATH
MOHATUAMU: TpapuK GyHKIMH, 0OpaTHAS
(GhyHKIUs, KOMIO3UIUS (PYyHKIHH,
TUHEHHas QYHKUUS, KBaIpaTHIHAs
(GyHKIUs, creneHHas QYHKINS C HETbIM
NoKa3areyneM, TPHTOHOMETPHUECKUE
¢yHKUIMHM, 00paTHBIE TPUTOHOMETPUYECKUE
(yHKIMY, TOKa3aTenbHas 1
norapudmudeckas QyHKINN; yMEHUE
CTpOUTH rpaduKu QYHKIHIA, BHITIOTHATH
npeoOpazoBanus TpaguKoB QyHKIIHIA;
YMEHHE UCTIONIb30BaTh rpaduku QyHKITHI
JUTSL U3yYEHUS TPOLIECCOB M 3aBUCHMOCTEH
IPY PeLICHUH 3a7a4d U3 JPYrux y4eOHbIX
NPEIMETOB U U3 PEaJIbHOMN KHU3HH;
BBIpaKaTh (hopMyIaMu 3aBUCUMOCTH
MEXIY BEJIMUNHAMU;

yMeHHue cBOOOTHO OIepUpOBAaTh
HOHATHSAMU: Y€THOCTD (DYHKLIUH,




MEPUOANIHOCTH (PYHKIINH,
OTPaHUYEHHOCTH ()YHKLIUU, MOHOTOHHOCTh
(OYHKIUH, S5KCTPEMyM (PYHKIIHH,
HauOoJbllIee U HANMEHbLIEE 3HAUCHHS
(yHKINHU Ha IPOMEXKYTKE; yMEHHUE
MIPOBOJUTH MCCIIENOBaHUE (PYHKIINY;
YMEHHUE HUCIO0Ib30BaTh CBOMCTBA U TpaduKH
(OYHKIUH 1S peleHus] ypaBHCHHH,
HEpaBEHCTB U 3aJa4 C apaMeTpamu;
n300paxaTh Ha KOOPIAMHATHON IIOCKOCTH
MHOYKECTBA PEIICHUI YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

- YMeTh CBOOOTHO OTIEPUPOBATH
MOHATHSAMU: TIOCJIEIOBATEIHLHOCTB,
apupMeTHYeCKas IPOrPeccHs,
reoMeTpruecKas porpeccHsi, 0eCKOHEYHO
yOBIBaro1Iasi reoMeTpryecKas Iporpeccus;
YMEHUE 33]1aBaTh MOCJIEA0BaTEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
hopmyur;

- YMETh ONEePUPOBATH TOHSATHIMHU:
HETPEPHIBHOCTH (PYHKIIUH, ACUMITOTHI
rpa¢uka QpyHKIHMH, IepBas U BTOpast
NPOU3BOIHAS (YHKIIUH, TEOMETPUICCKHN 1
(hM3MUeCKUi CMBICI TIPOU3BOIHOM,
nepBooOpa3Hasi, ONpe/IeNICHHbIH HHTErPpall;
YMEHHE HaXOJHUTh aCUMIITOTHI TpaduKa
(hyHKITMY; YMEHHE BEIYUACISTH
MPOU3BOJIHEIE CyMMBI, TIPOU3BE/ICHUS,
YaCTHOTO ¥ KOMIO3UIMH (HyHKITHIA,
HAaXOJIUTh ypaBHEHUE KacaTebHON K
rpaduky GyHKIHH;

YMEHHE UCTIOIb30BaTh MPOU3BOIHYIO IS
UCCIIeIOBaHUsT PYHKIHM, TSl HAXOKACHUS
HAWIYYIIEeT0 PENIeH!s B IPUKIIAIHBIX, B
TOM YHCJIE COIUATTLHO-)KOHOMHYECKHX H
(usnveckux 3agavax, 1 OnpeaesicHHs
CKOPOCTH U YCKOPEHHUS; HAXOIUTh
TUIOIIAJIA U 00BEMBI (PUTYP C TIOMOIIIBIO
WHTETpalia; IPUBOJAUTEH IPUMEPHI
MaTeMaTHYeCKOT0 MOJICTUPOBAHHUS C
MOMOIIBIO TU(PepeHIINATEHBIX
YpaBHEHU;

- YMEThb ONEPUPOBATH HOHSATHAMHU:
KOMIUTIEKCHOE YHCIIO, COTIPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJb U apTyMEHT
KOMITJIEKCHOTO 4Kcia, popMa 3amicu
KOMIUIEKCHBIX YHcel (TeoMeTpuiecKas,
TPUTOHOMETPHUYECKAs U allredpandecKkas);
YMETh MPOU3BOANTH apHU(PMETHIECKUE
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JIEHCTBYSI ¢ KOMIUIEKCHBIMH YHCIIaMU;
MPUBOJUTH MIPUMEPHI UCTIOIB30BAHUS
KOMIUIEKCHBIX YHCET;

- yMeTh CBOOO/IHO OTIEPHPOBATH
MOHATHAMU: CpefiHee apu(METHIECKOe,
MezuaHa, HauOosbliee 1 HauMEHbIIee
3HAYEHU, pa3Max, AUCIEPCHs,
CTaHIapTHOE OTKIOHEHUE VI OIMCAHUS
YHCIIOBBIX JAaHHBIX; YMEHHE UCCIE0BATh
CTaTHUCTUYECKHE JaHHBIE, B TOM YHCIIE C
IPUMEHEHUEM IpaMuecKuX METOJI0B U
3NEKTPOHHBIX CPENCTB; rpauuecKu
MCCIIEIOBATh COBMECTHBIE HAOTIOACHNS C
MTOMOIIBIO TMAarpaMM PacCEHBAaHUS U
JUHEWHOH perpeccuy;

- YMETh HaXOJUTh BEPOATHOCTH COOBITHH C
UCIIOJIb30BaHUEM Irpa)uuecKuX METOJIOB;
NPUMEHSTH JIJTS pelieHus 3a1a4 HhOopMyITbl
CIIOKEHUA U YMHOKEHUS BEPOSITHOCTEHH,
(hopMyIty MOTHON BEpOSTHOCTH, (HOPMYITY
beprymim, koMOMHATOPHBIE (AKTHI U
(hopMyIIbl; OLICHUBATH BEPOSITHOCTU
peanbHBIX COOBITUH; YMEHHE ONIEpPUPOBAThH
MOHATUSAMU: CIIydaifHas BeIMYHMHA,
pacnpeneneHie BEpoITHOCTEH,
MaTeMaTH4YeCcKoe OKUIaHNe, TUCTIEPCUs U
CTaHapTHOE OTKIOHEHHE CITy4aiiHOU
BEJIMYMHBL, GYHKIUH PACTIPEAEITICHUS U
TUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTEIBHOI0 U HOPMAJIBHOTO
pacmnpeneneHuii; yMeHIe HCIOJIb30BaTh
CBOMCTBA N3YYEHHBIX PaCIpEIeIICHUN IS
pelIeHus 3a1a4; 3HAKOMCTBO C MOHATHSMH:
3aKOH OOJIBIIIMX YHCEIT, METOBI
BBIOOPOYHBIX HCCIIEIOBAHUN; YMEHHE
MIPUBOAUTH MIPUMEPHI MIPOSBICHUS 3aKOHA
0OJIBIINX YUCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX;

- YMeTh CBOOO/IHO OTIEPHPOBATH
MOHATHSMU: TOYKA, NpsAMasi, MIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, Ty, MIIOCKUN
YIOJ1, IBYTPAaHHBIN YroJl, TPEXTPaHHBINA
YTOJI, IEpECEKAIONINeCs, TapaJlIENbHbIE H
CKpEILMBAIOIIUECS MPSAMBIE,
MapauIeIbHOCTD U MEPIEHIUKYIIIPHOCTD
MPSIMBIX U IUIOCKOCTEH, YTOJI MEXIY
MPSIMBIMH, YTOJI MEXTy IPSIMON U
IUIOCKOCTBIO, YTOJI MEXKITY INIOCKOCTSMH;
YMEHHE UCIOIb30BaTh IIPH PEILICHUH 3a/1a4
u3y4yeHHbIe (PaKThl U TEOPEMBI
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IUIAaHUMETPHUH;, YMEHHE OIICHUBATH Pa3MepPhl
00BEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE
OTICpUPOBATH OHITHSIMH: MHOTOTPaHHUK,
CEUYCHHE MHOTOTPAaHHUKA, MPABUIILHBIH
MHOTOTPaHHUK, TIPU3Ma, TUPAMU/IA,
(burypa v HOBEpXHOCTh BpalllCHUS,
WINHIP, KOHYC, map, cepa, pa3BepTka
MTOBEPXHOCTH, CEUEHHUS KOHyCa H
WIMHPA, TapaJJIeIbHbIE OCH WITH
OCHOBAHUIO, CEYCHHE 11apa, III0CKOCTh,
Kacaromiasics cepsl, UINHAPA, KOHYCA;
YMEHHE CTPOUTh CEYCHHE MHOTOTPaHHUKA,
1300pakaTh MHOTOTPAHHUKHU, (PUTYPBI U
MMOBEPXHOCTH BPAIIICHHUS, MX CCUCHHS, B
TOM YHCIIE C ITOMOIIBIO NEKTPOHHBIX
CPEJICTB; YMEHHUE MPUMEHSTh CBOMCTBA
TEOMETPHUYECKUX (DUTYP, CAMOCTOSITETTHHO
(hopMyJIMPOBATH OIPEIEICHUS U3y4aeMbIX
(huryp, BBIIBUraTh TUIIOTE3bI O CBOMCTBAX
Y TIpU3HAKaX reOMeTPUUeCcKuX puryp,
000CHOBBIBATh WM OIPOBEPIaTh MX;
yYMEHHE TTPOBOUTH Kiaccuukamnuto Guryp
0 Pa3IMYHBIM NPU3HAKAM, BBITIOJHATH
HEOOXOIMMBIE JOMOTHUTEIbHbIE
MTOCTPOCHUS;

- YMeTh CBOOOTHO OTIEPHUPOBATH
MOHATUSMU: TUIOIIAh (PUTYPBI, 00BEM
(burypsl, BEIMYMHA yTIIa, PACCTOSHUE OT
TOYKH J0 TIOCKOCTH, PACCTOSTHUE MEXKITY
TIPSIMBIMH, PACCTOSHHIE MEXKTY
IUIOCKOCTSIMH, TUTOINAbL cepsl, IIOMAIb
MTOBEPXHOCTH MMAPAMHU/IBI, IPU3MEBI, KOHYCA,
WIMHIPA, 00beM Ky0a, TPSIMOYTOJIBLHOTO
napasuiesenumesa, MupaMuIbl, IPU3MBbI,
[WIMHJPA, KOHYyCa, apa; yMEHUe
HaXOJUTh OTHOIIEHHE 00bEMOB MOI00HBIX
uryp;

- YMETh CBOOOJTHO OTIEPUPOBATH
MOHATHUSAMU: JABMKEHUE, NapajlIeIbHBIN
MIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue
1o 00U, TOA0OHBIE GUTYPHI; YMCHHE
pacno3HaBaTh paBHBIE U MTOI0OHEIE
(urypsl, B TOM YHCIe B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; YMECHHE
UCIIONb30BaTh TEOMETPHUECKUE
OTHOIIICHUS, HAXOIUTh TEOMETPUICCKHUEC
BEJIMYWHBI (JITMHA, YTOJI, IIOMab, 00hEM)
[IPH PELICHUH 3aJ1a4 U3 JPYTUX YISOHBIX
MIPEIMETOB U U3 PeabHOMN JKU3HU;
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- YMEeTh CBOOOTHO OTIEPUPOBATH
MOHATUSMU: TIPSIMOYTOJIbHASI CHCTEMA
KOOPIMHAT, BEKTOP, KOOPJMHATHI TOUKH,
KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BE/ICHIE BEKTOPA HA YUCIIO,
pas3ioXxeHne BEeKTopa 1o 0a3ucy, CKalsapHoe
MIPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHUE,
YTOJI MEXy BEKTOPaMH; YMEHHE
UCTIOJb30BaTh BEKTOPHBIN H
KOOPJMHATHBIA METO/I JIJISl PEIICHUS
FEOMETPHUYCSCKUX 3aJa4 U 3aja4 APYrux
y4eOHBIX MPEIMETOB; ONIEPUPOBAThH
MOHATHAMU: MaTpuna 2x2 u 3x3,
ONpeACIUTEIb MATPHUIIBI, TEOMETPHUCCKUIN
CMBICTT OIIPE/ICIIUTEIS; - YMETh
MOJICJIMPOBATh PeaibHbIC CUTYAllMH Ha
SI3BIKE MaTEMATHKU; COCTABIIATh
BBIPAXCHHMSI, yPAaBHCHMSI, HEPABCHCTBA U MX
CHCTEMBI 110 YCIIOBHIO 3a/1a4H, HCCICIOBATh
MMOCTPOCHHBIC MOJIENH C MCIIOJIb30BaHUEM
amnmapara ajareOpbl, HHTEPIPETUPOBATh
TOJTyYeHHBIN pe3yNbTaT; CTPOUTH
MaTeMaTHYECKUE MOJIEITH C MTOMOIIBIO
TCOMETPHUYCCKUX MTOHITHH U BEJIUYHH,
peliaTs CBsI3aHHbIC C HUMH NIPAKTHYECKUE
3a/1a41; COCTABJISITH BEPOSTHOCTHYIO
MOJIeJTh U HHTEPIIPETUPOBATH TOITYYCHHBIH
pe3ynbTaT; pelaTh NPUKIaIHbIEC 3aJa9H
CpeICTBaMHU MaTEeMAaTHYECKOTO aHan3a, B
TOM YHCIIe COIMATBHO-’KOHOMUYECKOTO U
(hU3MUECKOro XapaKTepa;

- YMCHHE BBEIOMPATh ITOAXO SN METO/T
JUTSI pEIIICHUS 3a/1a4U; TOHUMaHUC
3HAYUMOCTH MaTEMaTHKH B H3yUCHHUU
MIPUPOJTHBIX ¥ OOIIECTBEHHBIX TPOIIECCOB U
SABJICHUI; YMEHHE PacllO3HaBaTh
MIPOSIBJICHHE 3aKOHOB MaTEMAaTHKH B
UCKYCCTBE, YMEHUE TPUBOIUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON U
MHUPOBOM MaTeMaTUYECKON HayKH.

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MTOMCKa, aHAIN3a U
HHTEPIIPETALUN
nH(pOopMaIuu, u
MH(OPMAITMOHHBIC
TEXHOJIOTMH ISt
BBITIOJIHCHHSA 321324

B o6nacti HEHHOCTH HayYHOTO
HO3HAHMS:
-chopMHpPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U
00IIECTBEHHON MPAKTHKH,
OCHOBaHHOT'O Ha JUAJIOre

- YMETh ONEPUPOBATH HOHATHAMHU:
panroHagbHas QYHKIHS, TIOKa3aTenbHas
¢yHKuus, crenenHas QyHKOus,
nmorapubmMudeckas QyHKIHS,
TPUTOHOMETpHUYeCcKHe (PyHKIINH, 0OpaTHbIE
(yHKIWHU; YMEHUE CTPOUTD Tpaduku
U3Y4YEHHBIX (QyHKIUH, HCIIONB30BATh

rpa MKy MpH U3yYEHHUH MPOLECCOB U
3aBUCUMOCTEH, TIPH PEIICHUH 33124 13
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pohecCHOHAIBHOMN
JCSITENTBHOCTH

KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
HOJIMKYJIBTYPHOM MHPE;

- COBEPILCHCTBOBAHUE SI3BIKOBOM
Y YHTATEIbCKOW KYJIBTYPhI KaK
CpEJICTBA B3aUMO/JICUCTBUS
MEX[y JIOJbMH U TIO3HAHUS
MHpa;

- OCO3HAHUE IEHHOCTH HAYYHOM
JESITeTBbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH IPOCKTHYIO U
HCCIIEI0BATENBCKYIO
JIeSITeTbHOCTh UHTUBHUIYaIbHO U
B TpyIIIE.

OgnazeHue yHUBEpCaJIbHBIMU
y4eOHBIMH TIO3HABATEIHLHBIMH
JIEUCTBUSIMU:

B) paboTta ¢ nHpOpPMAITUCH:

- BJIaJICTh HABBIKAMH MTOTYUCHUS
UH(POPMALIUH U3 UICTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSTEIHLHO
OCYILECTBIISTH MTOUCK, aHANIN3,
CHUCTEMaTH3aLHUIO0 U
WHTEPIIPETAIUI0 HHPOPMALTUH
Pa3IMYHBIX BHIOB H (OPM
MpeCTaBIICHUS;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX
(dopmaTax ¢ yueToM Ha3HAUCHHUS
WHQPOPMAITUH U 11eIeBOH
ay/IMTOpUH, BEIOUpAst
ONTUMAITBHYIO (OpMY
TPE/ICTaBICHUS U BU3yaIN3allHy;
- OLICHUBATH JIOCTOBEPHOCTH,
JETUTUMHOCTH HH(POpPMAIINH, e
COOTBETCTBHE IIPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;
- UCTIONB30BaTh CPEICTBA
WH(OPMAITMOHHBIX U
KOMMYHHKAIMOHHBIX
TEXHOJIOTHH B pelIEHUN
KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX U
OpTaHHM3aI[MOHHBIX 33144 C
coOmoieHreM TpeOOBaHUH
SPrOHOMUKH, TEXHUKU
0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeH s, TPaBOBBIX
¥ 9THYECKUX HOPM, HOPM
WHPOPMALTHOHHON
0€301aCHOCTH;

Jpyrux y4eOHbIX IPEIMETOB U 3a/a4 U3
peanbHOH KU3HH; BbIpakaTh HopMyIaMu
3aBUCUMOCTH MEXIY BEJIMUHMHAMU;

- YMETh ONEPUPOBATH HOHATHAMHU:
TOAECTBO, TOKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO,
cUcTeMa ypaBHEHUH U HEPaBEHCTB,
PaBHOCUJILHOCTb YPaBHEHUH, HEPABEHCTB U
CHCTEM, PallMOHANbHBIC, HPPALIHOHAJILHEIE,
MOKa3aTeNbHbIe, CTETICHHBIE,
norapupMuieckrue, TPUrOHOMETPUUECKUE
ypaBHEHUS1, HEPABEHCTBA U CUCTEMBI;
YMETh pelliaTh YPaBHEHNUs, HEPaBEHCTBA U
CUCTEMBI C ITOMOIIBIO Pa3IMYHBIX TIPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IapaMeTPOM; TIPUMEHSITh
ypaBHEHUS1, HEPABEHCTBA, UX CUCTEMBI JJIs1
pelleHHsT MaTeMaTHIeCcKnX 3aj1ad v 3a1a4
U3 Pa3IMYHBIX 00JacTel HAyKU U peanbHOI
KU3HH;

- YMeTh CBOOOJIHO OTIEPHPOBATH
NOHSATHAMU: IBIKCHHUE, apaJlIeTIbHbIHA
NepeHoc, CHMMETPHUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MMPeoOpa3zoBaHue
nmo1o0us1, ToJ00HbBIE GUTYPHI; YMETh
pacro3HaBaTh PaBHbIC U OJO0HBIC
(urypsl, B TOM 4Hcie B IPUPOLE,
HCKYCCTBE, apXUTEKTYPE; YMETh
UCIIOJIF30BaTh TeOMETPUIECKIE
OTHOLIEHHUS, HAXOAUTh TEOMETPUUYECKHE
BEJIMYMHBI (JITMHA, YTOJI, IUIOIIaAb, 00bEM)
NP peLICHUH 3a7a4 U3 JPYrux y4eOHBIX
NPEIMETOB U U3 PEabHOM KHU3HH.
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- BIIAZIETh HAaBLIKAMH
pacro3HaBaHUs U 3aIIUTHI
uHbOpMaIuK, HHOOPMAIIMOHHOM
0e30IMacHOCTH INYHOCTH

OK 03 IlnanupoBaTh 1
pean30BhIBATh
coOcTBEeHHOE
mpo(heCCHOHATIBHOE U
JUYHOCTHOE Pa3BUTHE,
HpPEANPUHUMATEIBCKYIO
JeSITENIbHOCTD B
npodeccuoHaTbHON
cdepe, UCTIONB30BAThH
3HaHUsI 10 (PUHAHCOBOU
IPaMOTHOCTH B
Pa3IHYHbIX KH3HEHHBIX
CUTYaIUsIX

B oGmnactu gyxoBHO-
HPaBCTBEHHOTO BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHWUSI,
STHYECKOTO TIOBE/ICHMSI,

- CHOCOOHOCTDH OLICHUBATH
CUTYAaIlUIO ¥ TPUHUMATH
OCO3HAHHBIC PEIICHHS,
OpPHEHTHPYSCh Ha MOPAIBHO-
HPaBCTBEHHbBIC HOPMBI U
LEHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJIaJa B
MIOCTPOEHNE YCTOWYHBOIO
Oymymero;

- OTBETCTBEHHOE OTHOIICHHE K
CBOHIM POJUTEISIM U (WITH)
JPYTUM YJIeHAM CEMBH,
CO3JIaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHS
LICHHOCTEN CEMENHON KU3HHU B
COOTBETCTBHH C TPAJULIUSIMU
HapoaoB Poccuu;

OBnazeHne yHUBEPCATHHBIMU
pEryasTHBHBIMU JICHCTBHSAMHU:
a) caMOOpTaHU3aIINS:

- CAMOCTOSTEILHO OCYIIECTRIIATh
MO3HABATENBHYIO ICATELHOCTD,
BBISIBIISITH TTPOOJIEMBI, CTABUTH U
(hopMypoBaTH COOCTBEHHEIE
3a1auu B 00pa3oBaTeIbHOM
JeSITEITBHOCTHU W YKU3HECHHBIX
CUTYaIUsX;

- CAMOCTOSITENILHO COCTABIISITH
TUTaH PEIICHUSI TPOOTIEMBI ¢
YUETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
peANOYTEHUII;

- IaBaTh OLICHKY HOBBIM
CUTYaIUsIM;

cnoco0cTBOBaTh (POPMUPOBAHHIO
U IIPOSIBJICHUIO IIIMPOKOM
SPYIUIIMN B pa3HbIX 001aCTIX
3HAHWMH, IIOCTOSHHO MOBBIIIATD
CBOI 00pa30oBaTENBHBINA U
KyJIbTYpHBIH YPOBCHB;

- YMETb ONEPUPOBATH OHITUSIMHU:
paloHabHbIC, HPPALIHOHAIIBHBIC,
HOKa3aTeIbHbIC, CTEIICHHBIC,
Jorapu()MHYECKHE, TPUTOHOMETPUIECKUE
yPaBHEHHS 1 HEPABEHCTBA, HX CHCTEMBI,

- YMETh ONEPUPOBATH OHITUSIMU:
MHOTOTPAaHHUK, CEYEHNE MHOTOTPaHHHUKA,
KyO, mapaJuienenuen, npuma, mupamMuia,
¢burypa u noBepxXHOCTh BPAILICHUS,
IWIKHJP, KOHYC, 1ap, cdepa, cedeHus
(GuUrypbl BpalieHus, IIoCKOCTb,
Kacatomiasics cepsl, HUIMHIPA, KOHYyCA,
IUTONIA b TOBEPXHOCTH ITUPAMHUIB,
HPU3MBI, KOHYCa, IMJIHHAPA, TUI0IAb
cdepsl, 00beM Ky0a, IPSIMOYTOIBHOTO
napajuieNienune/a, MMpaMuIbl, IPU3MBbI,
[WJIMHIPA, KOHYCa, I1apa; yMeHHue
n300paxaTb MHOTOTPAaHHUKH U
MIOBEPXHOCTH BPAIICHHS, UX CCYCHUS OT
PYKH, C IIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JICKTPOHHBIX CPEIICTB;
YMETh Pacrlo3HaBaTh CAMMETPHIO B
HPOCTPAHCTBE; YMETh Paclio3HABATh
NIPaBUJIBHBIE MHOTOTPAHHHUKH;

- YMETh OIIEPUPOBATH ITOHATUSIMU:
IPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOpAWHATBI TOYKH, BEKTOP, KOOPAUHATEI
BEKTOPA, CKAJSIPHOE TIPOM3BE/ICHUE, YTOJ
MEX]y BEKTOpaMH, CyMMa BEKTOPOB,
IPOM3BEICHHE BEKTOpA Ha YUCIIO;
HaXOJUTh C MOMOIIBIO U3YUCHHBIX (opMyI
KOOPJIMHATBI CEPEIMHBI OTPE3Ka,
PACCTOAHUC MEKAY ABYMS TOYKAMMU.
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OK 04 3¢pdexruBHO
B3aMIMOJICHCTBOBATh U
paboTaTh B KOJUICKTHUBE
Y KOMaHJie

TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSATEIBLHOCTH U
CaMOOTpEeIICHHIO;

-OBJIa/ICHUE HaBBIKAMU yUeOHO-
HCCIEAOBATENBCKON, TPOCKTHOM
Y COLMATBHOM JIeATENbHOCTH;
OBnazeHue yHUBEpCATbHBIMU
KOMMYHHKATHBHBIMH
JEHCTBUSAMU:

0) coBMeCTHAs JIeATCIBHOCTD:

- IOHUMATh U UCIIOJIb30BATh
MPEUMYILECTBA KOMaHIHOH U
WHAWBHUyaJIbHONW pabOTHI;-
IIPUHUMATh LEIH COBMECTHOMN
JeATEIbHOCTH, OPraHU30BbIBATh
Y KOOPJIMHUPOBATH ICUCTBHS 110
€€ JOCTUKECHUIO: COCTABIISTh
IIJIaH IEUCTBUM, pacnpeleisiTh
pOJIM C y4€TOM MHEHUH
YY4aCTHUKOB 00CYX/1aTh
pe3yJbTaThl COBMECTHOU PabOThI;
- KOOPJIMHUPOBAThH U BHITIOIHATh
paboTy B YCIOBHAX PEaTbHOTO,
BHPTYaJILHOTO U
KOMOMHHPOBAHHOTO
B3aUMO/ICUCTBHUS;

- OCYIIECTBIISATh TIO3UTHBHOE
CTpaTEerMYecKOe MOBEICHUE B
Pa3IUYHBIX CUTYAIIUSX,
MIPOSIBIISITH TBOPUYECTBO U
BoOOpaxeHue, ObITh
WHUINATABHBIM.

OBnaneHue yHUBEpCaIbHBIMU
PETYJISATUBHBIMH JICHCTBUSIMH:
T') IpUHATHE Ce0s U IPYTHUX
JIIOJIEH:

- IPUHUMATh MOTHUBBI U
apTryMEeHTHI APYTUX JIOAEH MpH
aHaJIM3e pe3yIbTaToB
NeSTeTLHOCTH;

- IPU3HABATH CBOE MPABO U
[IpaBO APYTUX JIIOAEH Ha
OIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MHP C TTO3UITUU
JIPYTOTO YeIoBeKa

- YMETh OIEPUPOBATH HOHATHAMHU:
CITy4aiHbII OMBIT U cIy4aiiHOE COObITHE,
BEPOSITHOCTh CIIy4alHOIO COOBITHS; YMETh
BBIYHUCIISITH BEPOSITHOCTD C
UCIIOJIb30BaHNEM Irpa)HuecKUX METOJIOB;
HIPUMEHATH (POPMYJIBI CIIOKEHUS U
YMHOKEHHS BEPOSTHOCTEH,
KOMOHMHATOpHBIC (aKThl U (HOPMYJIBI ITPH
pelIeHNH 3a/1a4; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMH BEJIMYMHAMI;, yMEHHUE
NPUBOJUTH IPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIIMX YUCEN B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMETh CBOOOIHO OTIEPHPOBATH
HOHATHAMU: CTEIIEHb C LIENIbIM
NoKa3aTeseM, KOpeHb HaTypaIbHOM
CTEIIEHH, CTEIICHb C PallMOHaJIbHBIM
II0Ka3aTeNeM, CTENEHb ¢ AEHCTBUTEIIBHBIM
(BemecTBEHHBIM) TIOKA3aTeNeM, Jorapudm
ylcia, CUHYC, KOCUHYC U TAaHT€HC
MPOMU3BOJIBHOTO YHCIIA;

- YMETh CBOOOIHO ONEPUPOBATH
NOHATHAMU: Tpaduk QyHKINHU, oOpaTHas
¢$yHKUMsA, KOMIO3ULUS (PyHKIMH,
NUHEHHas QYHKINS, KBa(paTHIHAas
¢yHKUUs, crenenHas QyHKUUS C LEJIbIM
NOKa3aTesneM, TPUTOHOMETPHUUECKHUE
(byHKIIMHU, 00paTHBIE TPUTOHOMETPUIECKUE
(yHKUMM, TOKa3aTenbHas v
norapudmudeckas GyHKIUHN;, YMETh
CTpOUTH rpauKu QYHKIHHA, BBIIOTHATh
npeoOpazoBanus rpaduKoB QyHKIIHIA;

- YMETh HCIIONB30BaTh rpaduKu PYHKITUIHA
IUTSL U3YYEHUS POLIECCOB U 3aBUCHUMOCTEH
NPY pelIeHUH 3aj1ad U3 JPYTruX y4eOHBIX
MPEIMETOB U U3 PEAIbHOM KU3HH;
BBIpaXXaTh (hopMysIaMu 3aBUCUMOCTH
MEX]Y BETMUNHAMU;

- cBOOOTHO OTIEPUPOBATh NOHSITHAMHU:
YETHOCTh QYHKIUH, TEPHOAUIHOCTD
(hyHKIMU, OTPaHUYEHHOCTD (QYHKIINH,
MOHOTOHHOCTb (DYHKIIHH, SKCTPEMYM
(yHKIMHU, HanOobIIIee U HAUMEHbIIIEE
3Ha4YCeHUS PYHKIMH Ha IPOMEKYTKE; YMETh
HNPOBOAMTH HCCIENOBaHNE (DYHKIIUM;

- YMETh HCIOIh30BaTh CBOMCTBA U IpayKH
(hyHKIHMI U1 pelIeHust ypaBHeHHH,
HEpaBEHCTB U 3a]1a4 C IapaMeTpamu;
n300paxkaTh Ha KOOPIMHATHON IJIOCKOCTU
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MHOYKECTBA PEIICHUI YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM.

OK 05 OcytiecTBasTh
YCTHYIO Y TUCEMEHHYIO
KOMMYHUKAIIUIO Ha
roCy1apCTBEHHOM
si3pIKe Poccuiickoi
®denepalivi ¢ y4eTOM
ocobeHHOCTEH
COITMAJIBHOTO U

B obmactu 3cTeTHUEeCKOro
BOCIIUTAHUS:

- 3CTETHYECKOE OTHOIICHUE K
MHPY, BKJIFOUast 3CTETUKY ObITa,
HAy4YHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOpPTa, TPyAa U
00IIEeCTBEHHBIX OTHOIICHUIA;

- CITIOCOOHOCTH BOCITPHHUMATH

- YMETh OIIepUPOBAThH TOHATUSIMH: CpEIHEE
apudmeTryeckoe, MeIMaHa, HauboJIbIIee U
HaMMEHbIIICE 3HAYCHUS, pa3Max,
JUCTIepCHsl, CTAaHAAPTHOE OTKIIOHEHUE
YHUCIIOBOTO HA0OPa; yMEHUE U3BJICKATh,
UHTEPIPETUPOBATh UH(POPMAIIHIO,
MIPEJICTAaBIECHHYIO B TA0IUIaX, HA
Juarpammax, rpadukax, OTpaKaronyro

KYJIETYPHOTO pa3InYHbIC BUIBI HCKYCCTBA, CBOICTBA peaJIbHBIX MPOIIECCOB U SIBJICHUIA;
KOHTEKCTa TpPaaUIMU U TBOPUECTBO CBOETO U | MPEACTABIATH HHPOPMALMIO CIOMOLIBIO
JpYTUX HapOAOB, OLYIIATh TaOJIMII ¥ TUarpaMM; UCCIICA0BaATh
SMOIMOHAILHOE BO3/IEHCTBUE CTaTUCTHYECKHE IAHHBIE, B TOM YHCIIE C
HCKYCCTBA; NpUMEHEHUEM IpadUuecKX METOJIOB U
- Y6C)KJICHHOCTI) B 3HAYNMOCTH OJICKTPOHHBIX CPEACTB;
JUIs1 JINYHOCTHU U OOILIECTBA - YMETh ONEPUPOBATH TOHATHUAMH: TOUKA,
OTEYECTBEHHOTO U MUPOBOT'O npsiMasi, IIOCKOCTh, MPOCTPAHCTBO,
HCKYCCTBA, STHUIECKUX JIBYTPAHHBIA yroJl, CKPEIUBAIONIHECS
KYJIETYPHBIX TPAIUIMHA U npsIMbIE, TAPAJIIEIIEHOCTD U
HapOJIHOT'O TBOPYECTBA; NEePIEHIUKYISIPHOCTD MPSIMBIX H
- TOTOBHOCTb K CaMOBBIPQKEHHUIO | TUIOCKOCTEH, YTOJI MEKAY MPSIMBIMHU, YTOJI
B Pa3HBIX BHJAaX UCKYCCTBA, MEKIY NPSMOH H TUNIOCKOCTBIO, YOI
CTpEMIICHHE TIPOSIBIIATH Ka4eCTBa | MEXIY IUIOCKOCTSMH, PACCTOSHHE OT TOUKH
TBOPYECKOH TUIHOCTH; JI0 TUTOCKOCTH, PACCTOSIHUE MEXKTY
OBHaZ[eHI/Ie YHUBCPCAJIbHBIMU IIPAMBIMHA, PACCTOAHNUE MEXKIY
KOMMYHUKAaTHBHBIMU IIJIOCKOCTSIMU,
NeHCTBUAMU: - YMETh MCIIOJIBb30BATh MPH PEILEHNH 3a/1a4
a) obueHue: M3y4eHHbIE (PaKThl U TEOPEMBI
- OCYIIECTBIISITh KOMMYHHUKAIIMK | TUTAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mephl
BO BCeX cepax KU3HU; 00BEKTOB OKPYIKAIOIIETO MHPA.
- pacro3HaBaTh HeBepOaIbHEIE
CpezcTBa OOIICHNUS, TOHUMATh
3HAYEHHUE CONUAILHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH
KOH(JIMKTHBIX CUTYaIlUuil 1
CMSITYaTh KOHQIUKTBL
- Pa3BEepHYTO U JOTHYHO
M3JaraTh CBOIO TOUYKY 3PCHUS C
WCTIOJTb30BAaHUEM SI3BIKOBBIX
CpE/ICTB.
OK 06 IIposBnsaTs - 0CO3HaHWE 00YJAFOIITIMHUCS - YMETh OTICpUPOBATEH TOHITHIIMHU:
rpakJaHCKO- POCCHIICKOI rpaXkaaHCKOM OpsSIMOYTOJIbHASI CUCTEMa KOOPAWHAT,
MaTPUOTHUYECKYIO WICHTHYHOCTH; KOOPJIMHATHI TOYKH, BEKTOP, KOOPTUHATHI
MO3HIIHIO, - [IeJICHANPABIECHHOE Pa3BUTHE BEKTOpA, CKAIIPHOE MIPOU3BENICHHE, YTOI
JeMOHCTPHUPOBATh BHYTPEHHEH MO3ULUH JUYHOCTH | MEXIy BEKTOPAMHU, CyMMa BEKTODPOB,

OCO3HaHHOC ITOBCACHUEC
Ha OCHOBC
TPpAaAUIUOHHBIX

Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH
Hapozos Poccuiickoit

IpOU3BEIEHUE BEKTOPA Ha YHCIIO;
HaXOJUTh C TIOMOIIBIO U3YYSHHBIX (GopMy
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001IIeYeITOBEUCCKUX
LICHHOCTEH, B TOM
YHUCIIE C YICTOM
rapMOHH3AIHH
MEKHAI[MOHATBHEIX U
MEKPETUTHO3HBIX
OTHOIICHUI,
MIPUMEHSTH CTaHAAPTHI
AHTHKOPPYIIIHOHHOTO
TTOBEICHUS

®denepallii, UICTOPUIECKUX U
HAIMOHATBHO-KYJIbTYPHBIX
TpaguIii, GopMupoBaHHe
CUCTEMBI 3HAYUMBIX [ICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIHOHHOTO
MHPOBO33PEHUS U
MIPaBOCO3HAHMS, PKOJIOTUIECKON
KYJBTYPBI, CIOCOOHOCTH CTaBUTh
LIEJH U CTPOUTH YKU3HCHHEIC
IJIaHBI;

B wactu rpaxmaHckoro
BOCIIUTAHUS:

- OCO3HaHHE CBOUX
KOHCTHUTYIIMOHHBIX IPaB U
00s13aHHOCTEH, YBOKEHHE 3aKOHA
Y TIPaBONIOPSI/IKA;

- IPUHSTHE TPATUITHOHHBIX
HAIlMOHAIBHBIX,
00IIIeYeTIOBEYECKIX
TYMAaHUCTUYCCKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

- TOTOBHOCTh TIPOTHBOCTOSTH
HJICOJIOTHH dKCTPEMU3MA,
HaI[MOHaIN3Ma, KCeHOpOoOuH,
JUCKpPUMUHALIUH I10
COLIMATBHBIM, PEIIUTHO3HBIM,
PacoBBIM, HAITMOHATHHBIM
MpHU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO
ACATCIIBHOCTL B MHTCPECAxX
Ipa)IaHCKOTO O0IIEeCTRa,
y4acTBOBaTh B CAMOYITPABICHUHN
B 00111€00pa30BaTEIIbHOM
OpraHH3aIliU U IETCKO-
FOHOIIIECKUX OPTaHU3aIINAX;

- YMCHHUC B33HMOIICI71CTBOB3TL C
COLIMaTIbHBIMU HHCTUTYTaMH B
COOTBETCTBHH C UX QYHKLIHUSIMH U
Ha3HAYCHHUEM;

- TOTOBHOCTb K T'YMAHUTAPHOM U
BOJIOHTEPCKOU JIEATEIbHOCTH;
MaTPUOTHYECKOTO BOCITUTAHUS:

- ¢(hOpMUPOBAHHOCTh
POCCHIICKOI rpak1aHCKOU
WUICHTUIHOCTH, MATPUOTH3MA,
YBaXEHUS K CBOEMY HapOy,
YyBCTBa OTBETCTBEHHOCTH TIEPE]T
PonuHol, ropaocTu 3a cBoi
Kpaii, cBoro0 PoauHy, CBOM SI3bIK U

KOOPJIMHATBI CEPEANHBI OTPE3Ka,
paccTOsHUE MEXKAY ABYMS TOUKAMU;
-yMETb BBIOMPATH MMOIXOSAIINA H3yUECHHBIH
METOJ IS pEIIeHNUs 3aJauu, paclio3HaBaTh
MaTeMaTHyecKkue (pakTbl © MaTeMaTHYECKHE
MOJIEJIU B IIPUPOAHBIX U OOIIECTBEHHBIX
SIBJIGHUSX, B UCKYCCTBE; YMEHNE IPUBOANTH
IpUMEPbl MATEMaTUIECKUX OTKPBITUH
POCCHICKON 1 MUPOBOI MaTeMaTHYECKOU
HaYKH.

- YMETh OTIepUPOBATH MOHATHIMH:
CIIy4aiHbIH ONBIT U cIy4aiiHOE COObITHE,
BEPOATHOCTD CIIy9allHOTO COOBITHS; YMETh
BBIYHCIISTH BEPOSTHOCTD C
UCIIOJIb30BaHUEM rpa)uuecKuX METO/IOB;
NPUMEHSATH POPMYIIBI CIIOKEHHUS U
YMHOXEHHSI BEPOSITHOCTEH,
KoMOWHaTOpHbBIE PaKkThl U POPMYITBI TIPU
pEIIeHnH 3a/1a4; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO CO
CITy4alHbIMH BEJTHUMHAMH; YMEHHE
NPUBOJIUTH IPUMEPHI POSIBICHUS 3aKOHA
OONBLINX YHCET B IPUPOAHBIX U
0OIIIeCTBEHHBIX SBICHUAX.
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KyJIbTYpY, IIPOILIOE U
HacTosIee
MHOTOHAIIMOHAIFHOTO Hapoaa
Poccun;- nennoctHoe
OTHOILIEHHE K TOCYIaPCTBEHHBIM
CHMBOJIaM, HCTOPHUYECKOMY U
MPUPOAHOMY HACIEAMIO,
HaMATHAKAM, TPaJUIUSIM
HaponoB Poccuu, TOCTHXEHUAM
Poccuu B Hayke, HCKyCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uaeliHas yOekICHHOCTb,
TOTOBHOCTb K CITy>KCHHUIO U
3amure OTevecTna,
OTBETCTBEHHOCTH 32 €r0 Cyab0y;
OCBOCHHBIC 00YIAFOTIIIMICS
MEXIIPEIMETHBIE TIOHITHUS 1
YHUBEpCaJIbHbIEC Y4eOHbIC
IencTBUS (perysITUBHbIC,
MO3HaBaTeNbHbIE,
KOMMYHHKATHUBHEIE);

- CHOCOOHOCTD UX
WCTIOJb30BaHUSI B
[I03HABATEJIBHON U COLMAIbHON
MPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIBHOMY
IUTaHUPOBAHUIO U
OCYILECTBJICHUIO YIeOHOH
JIeSITEIbHOCTH, OpTaHU3aIuN
y4eOHOro COTPYAHUYECTBA C
neagarortyeCKnuMu pa6OTHI/IKaMI/I
Y CBEPCTHUKAMH, K yYaCTHIO B
MOCTPOCHUH WHIUBHIYaIBHOM
00pa3oBaTeIbHON TPACKTOPHUY;

- OBJIaJICHUE HABBIKAMHU y4eOHO-
HCCIIEA0BATENBCKOM, IIPOEKTHON
u COHHaJ'IBHOﬁ JACATCIBbHOCTH.

OK 07 CopneiicTBOBaThH
COXpaHCHHUIO
OKPY>KaFOIIEeH Cpe/ibl,
pecypcocOepekeHuto,
MPUMEHSTh 3HAHUA 00
M3MEHCHUH KIINMATa,
TIPUHIIHIIBL
OepEeKINBOTO
MIPOU3BOJICTBA,
3hPEKTHBHO
JIEHCTBOBATH B

- HE IPUHUMATh JIEHCTBUS,
MIPUHOCAIIINE BPE OKPYXKaIoIei
cpene;

- YMETb IIPOTrHO3UPOBATH
HeOIaronpusITHHIC
SKOJOTUYECKUE MTOCIEICTBUS
MpEeINPUHUMAEMBIX IEUCTBUH,
MpPeIoTBpaIIaTh UX;

- PaCIIUPHTH OMBIT IEATEIEHOCTH
3KOJOTUYECKOMN
HaIpPaBIEHHOCTH;-
pa3pabaTsIBaTh MJIAH PEIICHHS

- YMETh ONEPUPOBATH OHATHIMHU:
(hyHKIHS, HeTTpephIBHAS ()YHKITHS,
MPOU3BO/IHAS, TIEPBOOOpA3Has,
OTIpEICIICHHBIN HHTETPANT; YMETh HAXOIUTh
TPOU3BOJIHBIC dJICMEHTAPHBIX (YHKIINH,
HCTIOJNIB3YSI CITPABOYHBIC MATEPHAITBI;
UCCIIEI0BATh B MPOCTEUIINX CIyYasx
(GYHKIMH HA MOHOTOHHOCTb, HAXOIUTh
HAMOOJBIIINE U HAUMEHBIITNE 3HAUCHHSI
(yHKIHH; CTPOUTDH TpaGUKM MHOTOUIIEHOB
C MCIOJIb30BAHUEM armapara
MaTeMaTHYEeCKOTO aHaIN3a; IPUMEHSTH
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Ype3BBIYAIHBIX MpOOJIEMBI C yYETOM aHaIIN3a MIPOM3BOAHYIO TIPY PEUISHUH 33729 Ha
CUTYyaLUsIX MMEIOIIUXCS MaTePUATBHBIX U JIBUKCHHE; PEIIaTh MPAKTHKO-
HeMaTepHaNbHBIX PECypPCOB; OpHEHTHPOBAHHBIE 3a/1a4H HA HAMOOJBIIINE
- OCYILIECTBIISITH Y HaMMEHBLINE 3HAaUCHHS, Ha HaXOXICHHE
LeJIeHANPaBICHHBIA TOUCK MYTH, CKOPOCTH U YCKOPEHHUS;
MepeHoca CpecTB U CIIOcO00B - YMETh OIIepUPOBATH MTOHATHIMH:
JeUCTBUS B IPOPECCHOHANBHYIO | IBIKEHHE B IIPOCTPAHCTBE, MOTOOHBIE
cpeny; (uTypHI B IPOCTPAHCTBE; UCIIOJIL30BATh
- YMETh MEPEHOCUTH 3HAHUS B OTHOLICHHUE MJIOMAAeH TOBEPXHOCTEH H
MO3HABaTENBHYIO U 00BEeMOB MOIOOHBIX (PUTYP MPH PELLICHUN
MIPaKTHYECKYIO 00JIaCcTH 3a/1a4;
KHU3HEESITENbHOCTH; - YMETh BBIYHCIATH T€OMETPUUECKUE
- IIpeyiaratb HOBbIE IIPOEKTHI, BEJIMUYMHBI (JJIMHA, YroJl, IJIOMaab, 00beM,
OILICHUBATh UACHU C ITO3UILINN Iomanb HOBerHOCTI/I), HCIIOJIB3YA
HOBH3HBI, OPUTUHAIILHOCTH, M3y4YeHHbIe (POPMYIIBI U METOIBI.
MPaKTUYECKONW 3HAUMMOCTH;
- 1aBaTh OI[EHKY HOBBIM
CUTyanusam, BHOCUTH
KOPPEKTUBEI B ACATCIILHOCTD,
OLIEHMBATh COOTBETCTBUE
pe3yabTAaTOB LEIISIM.
[IpodeccnonanpHbIC YmMenus 3HaHus
KOMIIETEHIIUH®

MK 3.3. Onpepenatb - BJIQJECTh HaBbIKAMHU IIOJTy4YECHUS

noTpebHOCTb B MaTepuasbHo- | HH()OPMAIMU U3 TEXHUIECKUX

TexXHn4YecKom obecneyeHumn HCTOYHHUKOB, CAMOCTOATCIIBHO

HaNaf0uHbIX paboT pacuéThbl, CUCTEMATU3ALINIO

NPOMbILIIEHHOTO AQHHBIX,
-peliaTh NpUKIagHbIC 3a1a49K B

obopypoBaHua p p A 2 .

obactu mpodecCHOHATEHON

JACATCIIBHOCTH.

-3HaYCHHME MATCMATHKU B
pohecCHOHAIBHOMN JESITEIbHOCTH
Y TIpY OCBOEHUH OCHOBHOM
npodecCHoHaIbHON
00pa30BaTeIbHOMN MPOrpaMMBlI;
-3HaHUE OCHOBHBIX
MaTeMaTHYECKHUX METOJIOB
pEUICHUS IPUKIIAAHBIX 3371249 B
o0acTu mpodheCCHOHAIBHOM
JIeITEIIbHOCTH;

-3HaHUE OCHOBHEIX MOHITHH U
METOJIOB MaTEMaTHIECKOTO
aHaJM3a, JIMHEHHOW areOpsl,
TEOPUU BEPOSTHOCTEH U
MaTeMaTHYeCKON CTaTUCTUKH.

- JUYHOCTHBIC PC3YJIbTAThI

JIMYHOCTHBIE PE3yJIbTaThI
peanu3auy mporpaMMbl BOCTIUTAHUS
(Oeckpunmopuwi)

4

Ko nuunocTHBIX
pe3yIbTaTOB
peanu3anuu
MIPOTPaMMBI
BOCITMTaHHUS

3Ykasviearomcea 8 coomsemcmesuu ¢ ®rOC CrO peanusyemoll npogeccuu/crneyuansHoCmu;
4pusodamca Kodbl AUYHOCMHBIX Pe3yaAbMamos peanu3ayuu npPopPammsl 80CIIUMAHUSA U € y4emom
ocobeHHocmeli npogheccuu/cneyuansHocmu 8 coomeemcmauu ¢ lMpunoxeHuem 3 [MOOT
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OcosHaromuii ce0s TpaKTaHHHOM U 3aITUTHUKOM BEJIHKON CTPAHBI

JIP 1

I'oToBBIH MCTIONB30BATh CBOM JIMYHBIH U PO ECCHOHABHBIN TTOTSHITHAT JJIs 3aIUThI
HallMOHANBHBIX HHTEpecoB Poccuu

JIP 2

JleMOHCTpUpYIOIIUA TPUBEPAKEHHOCTh K POJHON KYJIbTYpe, HCTOPUUYECKON MaMATH
Ha OCHOBe JOOBM K PomauHe, pomHOMY Hapoay, Majod pOJUHE, NPUHSITHIO
TPAAUIIMOHHBIX IICHHOCTEH MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu

JIP 3

ITpuHuMaromuii ceMeiHbie IIEHHOCTH CBOET0 Hapo/ia, FTOTOBBIM K CO3JaHUI0 CEMbU U
BOCIIUTAHUIO AETeH; NEMOHCTPUPYIOIIUA HEMPUITHE HACWINS B CEMbE, yXola OT
POAUTENHCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUHA CO CBOMMHU JETBMHU U UX
(hMHAHCOBOTO COMEP KAHMS

JIP 4

3aHUMAIOIUI  aKTHBHYI TPAXKIAAHCKYIO TIO3WIHIO HW30Mparens, BOJIOHTEPA,
00IIIECTBEHHOT O AESATEIS

JIP 5

HpI/IHI/IMaIOH_II/Iﬁ oeinm MW 3aJadd HaYYHO-TCXHOJIOTHYECKOro, 35KOHOMHYCCKOIO,
I/IH(l)OpMaI_II/IOHHOFO Pa3sBUTUA POCCI/II/I, TOTOBBIN pa60TaTI> Ha UX JOCTHXKCHUC

JIP 6

['oTOBBINi COOTBETCTBOBATh OXUJAHHUSIM pPabOTOAATENCH: MPOSKTHO MBICISIINH,
3¢ (})EeKTUBHO B3aUMOJCHUCTBYIOIIMN C WICHAMH KOMAaHIbI W COTPYIHHYAIOIIHHA C
JIPYTHMHU JTFOJBMH, OCO3HAHHO BBHITIOJTHSIONIMNA MPOECCHOHANBHEIC TPeOOBaHUS,
OTBETCTBEHHBIH,  IMyHKTYaJbHBIH,  JUCHUIUIMHUPOBAHHBIA,  TPYAOIIOOMBEIN,
KPUTHYECKH MBICISIIUI, HAleIeHHBII Ha OCTIKEHHE IIOCTaBICHHBIX IIEJeH;
JIEMOHCTPHUPYIONUH MPO(PEeCCHOHATBEHYIO KU3HECTOHKOCTD

JIP 7

[IpusHaromumii 1EHHOCTh HEMPEPLIBHOIO 00pa30BaHUs, OPUEHTHPYIOIIUHCT B
M3MCHSIONMEMCS  phIHKE Tpyaa, us0eraromuii 0e3pabOTHIIBI;  yIPABISIOIIHNA
COOCTBEHHBIM MPO(ECCUOHANBHBIM  Pa3BUTHEM; PE(ICKCUBHO OLCHUBAIOIIHA
COOCTBEHHBIN YKU3HEHHBIH OIBIT, KPUTCPUH JIMIHOW YCIICIITHOCTH

JIP 8

YBaxaromuid 3THOKYJIBTYPHBIE, PEIMTHO3HBIE IpaBa YEIOBEKa, B TOM HYHCIE C
OCOOCHHOCTSIMUA PAa3BHUTHS; ICHANIMNA COOCTBEHHYID W YYXKYI YHUKaIbHOCTh B
Pa3INIHBIX CUTYAIHSIX, BO BceX (hopMax M BUAAX JESTEIBHOCTH

JIP 9

[MpuHMMarONUii aKTUBHOE YYacTHE B COLMAJIBHO 3HAYMMBIX MEPONPUATHSIX,
COONIOatoNUil  HOPMBI TIPABOTIOPSIIKA, CICAYIONIMA HaeadaM TPakJaHCKOTO
obmecTBa, obecrieueHnss 0E30MACHOCTH, MPaB B CBOOOa TpakmaH Poccuu; roToBEIH
0Ka3aTh MOAJICPKKY HYKIAIOIUMCS

JIP 10

JlosbHBIN K yCTAHOBKAM M MPOSIBICHUSM MPEJCTABUTENEH CYOKYIBTYp, OT-
JII/I‘IaIOH_II/Iﬁ HX OT I'pynIl ¢ ACCTPYKTUBHLIM W JICBUAHTHBLIM ITOBCACHUCM

JP 11

JIeMOHCTpUPYIOIMIMIT HENPUATHE U MPEAYNPEKAAIOMNN COLMAIBHO OMACHOE
MOBEJICHUE OKPY>KAIOIINX

JIP 12

CriocoOHBII  UCKaThb HYXHBIE MCTOYHHKM HHGOpMAIMM ¥ JIaHHBIE,
BOCIIPMHMMATh, aHAJIN3UPOBATh, 3alIOMMHATh U IepefaBaTh MH(OpMaIUIo ¢
UCIOJIb30BaHNEM LHU(POBBIX CPEACTB; MPEAYNPEkIAIOUINA COOCTBEHHOE U
9yK0€ JECTPYKTUBHOE ITOBEACHHUE B CETEBOM ITPOCTPAHCTBE .

JIP 16

I'n6ko pearupyromuii Ha MOSBICHUE HOBBIX (HOPM TPYIOBOH AEATEIBHOCTH,
TOTOBBIA K KX OCBOEHUIO

JP 17
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1.4. Kosin4ecTBO 4aCOB HA OCBOEHME MPOTPAMMBI IUCHMILIMHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku obyuatomierocs - 340 yaca, B TOM 4HCIIE:
00s13aTeNbHOM ayIUTOPHOI yueOHOI Harpy3ku oOydaromierocs - 218 yacos;
npakTHuecKkoi pabotsl 114 yacos;

KOHCYJIbTaIIM 2 Yaca.

DK3aMeH — 6 yacoB

Hrororas arrecramus B popme nuddepeHunanpHoro 3auéra 3a I cemectp u
sk3aMeHa 3a Il cemectp.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

2.1. O0bem yueOHOM JUCHMILVIMHBI U BUABI Y4e0HO padoThI

Buna yuyeO6Hoii padoThI Oobvem uacos
MakcumajibHasi ydyeOHasi Harpy3Ka (Bcero) 340
Oobs13aTesibHASE Ay IUTOPHAS yueOHAasi HATpy3Ka (Bcero) 332
B TOM YHCJIE:
TEOPETUYECKUE 3aHITUSA 218
NPaKTUYECKUE 3aHATUS 58
npo(heccuoHaNTbHO-OPUEHTUPOBAHHOE COACpKAHHE 56
KOHCYJIbTAIUS 2
IIpome:xxyTouHas arTecTanus (3K3aMeH) 6
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2.2. TemaTH4YeCKHUIl IUIAH U COJIEPKAHNE JUCIHUILTHHBI

VYpaBHEHUS 1 HEPABEHCTBA

Jlunelinple, KBaipaTHBIC, TPOOHO-IMHEHHBIC YPAaBHEHUS U HEPABEHCTBA

KomOunnpoBaHnHoe 3aHsTHE

HaumenoBanmue paszaenoB | Coaepkanue yueOHOro Marepuasia (0OCHOBHOE U MPO(ecCHOHAIBHO-0pHEeHTUPOBaHHOe), | O0bem | DopMupyembie
U TeM JladopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOAYJb (IPH HAJTMYMH) 4acoB | KOMIETEHIHHU
1 2 3 4

OcHoBHOe cogep:kaHue
Paszgea 1. [loBTOpeHHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK-01, OK-
Tema 1.1 Coneprxanue yueOHOT0 MaTeprana 02, OK-03,
[enn m 3amaun MaTeMaTUKU | ba3oBble 3HAHWUS W YMEHHS [0 MaTeMaTHKe B MPO(ECCHOHAIBLHOW M B TOBCEIHEBHOM 2 OK-04, OK-
npu OCBOEHHH | JeSITENBHOCTH. 05, OK-06,
CHEIUATbHOCTH KoMOuHMpOBaHHOE 3aHsTHE OK-07
Tema 1.2 Cojep:xaHue yueOHOTo MaTepHana JIP 01-17,
Yucna wu  BeuucieHwusd. | JIeWcTBUS HaJ TOJOXHUTEIBHBIMH ¥ OTPHUIATEIIEHBIMUA YHUCIIAaMH, OOBIKHOBEHHBIMH U 2 1K 3.3
Bripaxkenus U | IECATUYHBIMU JPOOSIMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, GOpMyJIibl COKPAIIEHHOTO YMHOXKEHHUS.

KoMOuHMpOBaHHOE 3aHsTHE
Tema 1.3. Cogepxanue yaeOHOTO MaTepHrala
I'eomeTpus Ha MIIOCKOCTH IIpakTnyeckoe 3aHsATHE C MPOdecCHOHATHHO-OPHMEHTHPOBAHHBIM COJEpPKAHUEM 2

[IpakTUKO-OpHEHTUPOBAHHBIE 3a/1a4H € MPOPECCUOHANBHBIM COAECPKAHUEM B KypCEe F€OMETPHUH

Ha TUIOCKOCTH
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
ITponieHTHBIE BEIuUCIeHUs | [IpocTbie MPOIEHTHI, pa3Hble CIIOCOOBI MX BhIYHCICHUS. CI0KHBIE TPOIICHTHI 4

KomOunnpoBaHnHoe 3aHsTHE

Copep:xanne yaeOHOTO MaTepuana

IIpakTHYeckoe 3aHATHE

JleiicTBHs ¢ OOBIKHOBEHHBIMU U ICCATUYHBIMU APOOSIMHU
Tema 1.5 Coneprxanne yueOHOT0 MaTeprana 2
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Tema 1.6 Coneprxanue yueOHOro MaTepuasa
Cuctembl  ypaBHeHuHl U | CiocoObl peIICHUS CHCTEM JIMHCHHBIX ypaBHeHHMU. [loHsaTus: wmarpuma 2x2 u  3x3, 6
HEPABECHCTB onpeaenutens Martpuubl. Metony I'aycca. Cuctembl HenuHEHHBIX ypaBHEHHH. CucTemsl
HEPABEHCTB
KomOunnpoBaHnHoe 3aHsTHE
Tema 1.7 Coneprxanne yueOHOT0 MaTepurana
Bxo1HOM KOHTPOJIb KountpoasHnas padora
Brruucnenus u npeodpa3oBanus. YpaBHEHUS U HEpaBEHCTBA. [ eoMeTpHs Ha TNIOCKOCTH 2
Pa3nea 2. IIpsiMble U II0OCKOCTH B IPOCTPAHCTBE 20 OK-01, OK-03,
Tema 2.1. Coneprxanne yueOHOT0 MaTeprana OK-04, OK-07
OCHOBHBIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, MpsAMas, IUIOCKOCTh, IIPOCTPAHCTBO). 2 JIP 01-23
CTEPEOMETPHH. OCHOBHBIE aKCHOMBI cTepeoMeTpuH. Ilepecekaronyecs, mapauielbHble U CKPEIIUBAOIIHECS JIP 01-17,
PacnonoskeHue mnpAMBIX U | npsMble. TIpu3HAaK U CBOMCTBO CKPELIMBAIOIIUXCS NPAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE IK'3.3
IJI0CKOCTEN Gurypsl.
KoMOuHMpOBaHHOE 3aHsTHE
Tema 2.2. Coneprxanne y4eOHOT0 MaTepraa
[TapamnensHOoCTs  IpsIMBIX, | [TapamienbHble psMas U miockocTh. OnpenencHue. [Ipusnak. CBolicTBa (C TOKA3aTEIHCTBOM).
OpsIMOM M IUIOCKOCTH, | [Tapamnenbuble miockoctu. Ompexnenenue. [lpusnak. CpoiicTBa (¢ JI0Ka3aTeILCTBOM). 6
IJIOCKOCTEN Terparnp u ero snementsl. [lapamienenunen u ero aneMeHTsl. CBOMCTBA MPOTUBOIOJIOKHBIX
rpaHel u quaro”aien napauienenunena. [locrpoenue ceuennii. Pemenne 3anau.
KoMOuHMpoBaHHOE 3aHsTHE
Tema 2.3. Coneprxanue yueOHOT0 MaTeprana
[lepnenauKyISpHOCTH [lepnennukynspueie npsmble. [lapamiensHple npsMble, NEpHEHANKYISPHbIE K IUIOCKOCTH.
NPSAMBIX, IPAMOU 1 [Ipu3Hak nepneHANKYISIPHOCTH MPSIMOMl M MIocKocTH. JlokazarenbcTBo. llepnenaukynsp u
IJIOCKOCTH, IJIOCKOCTEN HakJIOHHadA. llepnenaukyispHble MIIOCKOCTH. [Ipu3HAK NEPHEHIUKYISIPHOCTH IJIOCKOCTEH.
JlokazaTenbCcTBO. 2

PaccrosiHus B mpocTpaHCcTBe

KoMOuHMpoBaHHOE 3aHsTHE

Tema 2.4.

Coneprxanue yueOHOTO MaTepraa
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Teopema 0 Tpex | Teopema o Tpex mepneHauKkyispax. Jloka3aTenbCTBO. YToJI MEXKAY NPSAMOW U INIOCKOCTBIO. 4
NEPIEHIUKYIIApax VYron Mexay mI0CKOCTIMU
KoMOuHMpOBaHHOE 3aHsTHE
Tema 2.5. Coneprxanue yueOHOro MaTepuasa
JByrpaHHbie u | [lpakTnyeckoe 3aHsiTHE C MPO(ECCHOHATBLHO-OPUEHTHPOBAHHBIM COIEPKAHUEM
MHOTOTpaHHbIE yriael. | JIByrpaHHble W MHOTOrpaHHble yribl. [lepneHIuKymsipHOCTh NOpsIMOM M IUIOCKOCTH, 4
[lepnieniuKysipHbIE MapajulebHOCTh JABYX MPSMBIX, MEPIEHIUKYISPHBIX [JIOCKOCTH, MEPIEeHIUKYISIPHOCTh
IIJIOCKOCTH IIJIOCKOCTEN
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
IIpsambie u  mnockoctd B | KoHTposabHasi padora nmo 2 pazaeny
IIPOCTPAHCTBE. Pewenne 2
sanad. «[IpsiMbIe 1 TIIOCKOCTH B MPOCTPAHCTBE
Pa3nea 3. KoopanHaTsl H BEeKTOPBI 16 OK-02, OK-03,
Tema 3.1. Coneprxanue yueOHOro MaTepuaa OK-04, OK-07
JlexapToBbl KOOpAMHATBHI B | JlekapTOBBI KOOpPAMHATHI B IpocTpaHcTBe. [IpocTeitimme 3amaun B KoopauHaTax. PaccrosHue 4 JIP 01-17,
npocTpaHcTBe. PaccrosHue | Mexay ABYMS TOUKaMHU, KOOPIUHATHI CEPEIUHBI OTpe3Ka K 3.3
MEXIy IBYMsi TOYKaMH. | KoMOWHUpPOBAHHOE 3aHSTHE
Koopaunatsl CepEeIUHbI
OTpe3Ka
Tema 3.2. Coneprxanue yueOHOro MaTepuasa
BekTops! B IpOCTpaHCTBE. BekTops! B mpocTpancTBe. Cl0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCIIO. 6
Yron wMexny BekTopamu. | KommianapHsle BeKTOpbI. CKaIIpHOE IPOU3BEACHUE BEKTOPOB. Pa3ioskeHue BEKTOpa Mo TpeM
CkansgpHoe IPOM3BEICHUE | HEKOMIUTAHAPHBIM BeKTOpaM. KoopanHaThl BEKTOpa, CKASIPHOE MPOHM3BEICHUE BEKTOPOB B
BEKTOPOB KOOpJMHATaX, Yrojl MEXIY BEKTOpaMH, Yrojl MEXIY MPSMOMl U IMIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU. Y paBHEHHUE IJIOCKOCTH. [ '€OMETpUUECKUI CMBICIT ONIpEaETUTENs 2X2
KoMOuHMpoBaHHOE 3aHsTHE
Tema 3.3. Coneprxanue yueOHOro MaTepuasa
IIpakTuko- IIpakTHYeckoe 3aHATHE ¢ NPOGeCCHOHATBHO-OPUEHTHPOBAHHBIM COJePKAHUEM 4
opueHTHpOBaHHbIe 3anaud | KoopauHaTHas IUIOCKOCTh. BblumclieHne paccTosHuUM U IUlomiafed Ha  IJIOCKOCTH.
Ha KOOpAMHATHOM | KonmndecTBeHHBIE pacyeThl
MJI0CKOCTH
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Tema 3.4. Coneprxanue yueOHOro MaTepuasa
Koopaunatel u  BekTOphl. | KoHTpoLHAsi padoTa mo pa3aery 3 2
Pemenue 3agau
«KoopauHaTel 1 BEKTOPHI»
Pa3nea 4. Crenenn u kopHu. CreneHHass PyHKIUSA 20 OK-01, OK-02,
Tema 4.1. Coneprxanue yueOHOro MaTepuaa OK-03, OK-04,
Apubmerndeckuii  KOpeHb | [Jonsitre KOPHS N-0if CTENIEHN U3 JeHCcTBUTENbHOTO uncia. OyHKImu vy = VX ux cBoifcTBa u 4 OK-05, OK-07
HaTypabHOU CTENEHH. | rpaduxu. CBOICTBA KOPHS N-O CTEIIEHH JIP 01-17,
Crenennas  QyHKIHS, €€ | KoMOHHHPOBAHHOE 3aHATHE K 3.3
CBOICTBa
Tema 4.2. Coneprxanue yueOHOT0 MaTeprana
Crenens ¢ panuoHanbHbIM U | [ToHsATHE CTENeHHU C TF00BIM pallMOHATBHBIM TIOKa3aTeaeM. CTeneHHbIe (QYHKIMH, HX CBOWCTBA 2
JENCTBUTEIBHBIM U TpaduKu
MOKa3aTeIsIMU KoMOuHMpOBaHHOE 3aHsTHE
Tema 4.3. Coneprxanue yueOHOro MaTepuaa
[TpeoOpaszoBanue [IpeobpazoBanme UpparoOHATBHBIX BRIPAKCHHI
BBIP@KCHUH €O CTereHsMH | KoMOMHMpOBaHHOE 3aHATHE 4
KOPHSIMHU N-O# CTENIEHU
Tema 4.4. Coneprxanne yueOHOT0 MaTeprana
Penrenne wvppanuoHanbHBIX | PaBHOCHMIIBHOCTD MPPALMOHATIBHBIX YPABHEHUH M HEPAaBEHCTB. MeToibl uX peuieHus. Pemenue
YpaBHEHHUH U HEPABEHCTB UppaLMOHAIILHBIX YpaBHEHUI U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsTHE 8
Tema 4.5. Coneprxanue yueOHOT0 MaTeprana
Crenenu u kopHH. | KoHTposabHas padora no pasaenay 4
Crenennast GyHKIHS 2
«Crenenu u kopHu. CteneHHas QyHKIUDY
Pazgean S. IlokazaTenbHass GyHKIusA 16 OK-01, OK-02,
Tema 5.1. Coneprxanue yueOHOT0 MaTeprana OK-03, OK-04,
[TokazarenpHass  GyHKIMA, | CTeneHb ¢ MPOM3BOJBHBIM JIEHCTBUTENLHBEIM IMOKazaTeneM. OnpenelieHue I0Ka3aTelbHOM OK-05, OK-07
ee CBOICTBa ¢GyHKIMHU, ee CBOWCTBA M rpaduk. 3HAKOMCTBO C MPUMCHEHHEM IMOKa3aTeIbHON ()YHKIUH. JIP 01-17,
Pemienue nokasare/bHbIX ypaBHEHHH (YHKIIMOHATBHO-TPAGHISCKUM METOI0OM IK 3.3
KoMOuHMpoBaHHOE 3aHsTHE 4
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Tema 5.2.
IloxasaTenbHble ypaBHEHMS
U HEPaBEHCTBA

Copep:xanne yaeOHOT0 MaTepuana

IIpakTHYeckoe 3aHATHE
PemreHne nokasarenbHbIX ypaBHEHUN U HEPABEHCTB

Pemienue noka3aTenbHbIX YpaBHEHUH METOZOM YpaBHUBAHU MTOKa3aTesel, METOJOM BBEICHUS 6
HOBOW TMEpeMEHHON, (YHKIIMOHATbHO-TpaQUUECKUM METOOM. PelieHue moka3aTeNbHBIX
HEPaBEHCTB
Tema 5.3. Coneprxanne y4eOHOT0 MaTeprasa
CucreMbl  MOKa3aTeNbHBIX | PemeHue cucTeM MoKa3aTenbHbIX YpaBHEHUH
ypaBHEHH KomOunupoBanHoe 3aHsTHE 4
Tema 5.4. Coneprxanue yueOHOro MaTepuaa
Pemenue 3ama4. | KonrposabHas padora o pasaeiay S
[TokazaTenpHast GyHKIHS
«IToxazatenpHas Qynkius. [lokazaTenbHble YpaBHEHUS K HEPABEHCTBA» )
Pazgea 6. Jlorapudmel. JJorapupmudeckas pyHkuust 30
Tema 6.1. Coneprxanue yueOHOro MaTepuaa
Jlorapugpm yuchaa. | Jlorapudm ymcna. JlecATUUHBIA U HATYPAIbHBINA JOTapr (MBI, YHCIIO €
JlecATHYHbIIH U | KoMOMHHpOBaHHOE 3aHATHE
HaATYpaJbHBIH JIOrapu(MBI, 4
YHUCJIO € U UX CBOMCTBA
Tema 6.2. Coneprxanue yueOHOT0 MaTeprana OK-01, OK-02,
CaoiicTBa norapumoB. | CpoiictBa sjorapudmoB. Onepanus JorapuGpMUPOBAHHU. OK-03, OK-04,
Oneparnus KoMOMHMPOBAHHOE 3aHATHE 6 OK-05, OK-07
JorapupMUpPOBaAHUS. JIP 01-17,
Tema 6.3. Copepxanne yaeOHOT0 MaTepuana IK 3.3
Jlorapudmuaeckas Jlorapudmudeckas GyHKIHS U €€ CBOMCTBA
byHKIMS, €e CBOMCTBA KomOunnpoBaHnHoe 3aHsTHE 4
Tema 6.4. Coneprxanne y4eOHOT0 MaTeprania
Jlorapudpmuueckue [TonsaTtue norapudmuueckoro ypaBHeHus. Onepanus moTeHIupoBaHus. Tpu OCHOBHBIX METOa
YPaBHEHMS M HEPABEHCTBA | pelIeHUs  JIOTapu()MUYECKUX  ypaBHEHMH:  (QYHKIMOHAIbHO-TpaQUUYECKH,  METOJ 8

MOTEHIIUPOBAHMSI, METOJI BBEJICHUSI HOBOU mepeMeHHoM. JlorapudmMuyueckrue HepaBeHCTBA

KomOunnpoBaHnHoe 3aHsTHE
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Tema 6.5. Coneprxanue yueOHOro MaTepuasa
Cucremsl AJNTOPUTM peLICHHUsI CUCTEMBl ypaBHEHUN. PaBHOCHIBHOCTD Jorapu()MUUECKUX YPAaBHEHUN U
sorapupMUIECKUX HEPABEHCTB 2
YpaBHEHUU KomOunnpoBanHoOe 3aHsTHE
Tema 6.6. Coneprxanne y4eOHOT0 MaTeprasa
Jlorapudmer B mpupone u | [IpakTHYeckoe 3aHsITHE C TPO(PeCcCHOHATLHO-OPHEHTHPOBAHHBIM COIeP:KAHHEM
TEXHUKE Jlorapudmsl B Ipupoie ¥ TEXHUKE
Jlorapudmuueckas cnvpaib B IpUpoOJIe, €€ MaTeMaTHYECKUE CBOMCTBA 4
Tema 6.7. Coneprxanue yueOHOro MaTepuaa
Pemenue 3ama4. | KonrposabHas padora o pasaenay 6
ﬁ::iiix:;ecmﬂ «Jlorapudmsl. Jlorapudmudeckas GyHKITUSI 2
byHKIHS
Pa3nes 7. OcHoBbI TpuronoMerpun. Tpuronomerpudeckue GyHKIUH 40
Tema 7.1. Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuyeckue Paguannas mepa yrma. IToBopoT TOYkM BOKpYr Hayaja koopauHar. OnpezencHue CUHyca,
(GYHKIMM  TPOU3BOJIBHOTO | KOCHHYCA, TAHICHCA M KOTAHTeHCAa. 3HaKM CHHYCa, KOCHHYCA, TaHTeHCa M KOTaHIeHca M0 4
yrna, yucna. Panumannas u | yerBepTsM. 3aBUCHMOCTHh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHTC€HCOM OJIHOTO U
rpajycHas Mepa yria ;{orogKe yria OK-01, OK-02,
OMOVHUPOBAHHOE 3aHATHE OK-03, OK-04,
Tema 7.2. Copep:xanne yaeOHOT0 MaTepuana OK-05, OK-06.
OcHoBHBIE Tpuronomerpuyeckue Toxaecrsa. CHHyc, KOCHHYC, TAHT€HC M KOTAHI'€HC YIVIOB O U - O. OK-07
TPUTOHOMETPHUUECKHUE dopmyIbl TpUBEIEHUS 4 P 01-17
TOXACCTBA. Komb6unmnpoBanHoe 3aHstue IIK 3.3 ’
®opmyJibl TPUBEICHUS
Tema 7.3. Coneprxanue yueOHOro MaTepuasa
Cunyc, xocunyc, TaHreHc | Cymma u pa3HOCTh CHHYCcOB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC U KOCHHYC JIBOMHOTO yTJIa.
CyMMBI M pasHocTH JBYX | @opmynsl monoBuHHOTrO yria. [IpeobpazoBaHus CyMMBI TPUTOHOMETPHUYECKUX (YHKUIUH B
YTJIOB. MPOU3BEICHNE U TIPOU3BENICHHUS B CyMMYy. BrIpaskeHre TpuroHoMeTpuieckux (GpyHKIHMA yepes 8

TaHTeHC TOJOBHHHOIO aprymeHTta. l[IpeoOpa3oBaHusi MPOCTEHIIMX TPUTOHOMETPHUUECKUX
BBIPAKECHH I
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CuHHYC ¥ KOCUHYC JJBOMHOIO
yria. ®opMyiibl
IIOJIOBUHHOTO YIja

KoMOuHMpoBaHHOE 3aHsTHE

Tema 7.4.
OyHKIIMK, UX CBOMCTBA.
Cnioco0wI 3amanus GyHKITAN

Coneprxanue yueOHOTO MaTepraa

OO6mactp ompenencHUss W MHOXKECTBO 3HadyeHWM GyHkmwil. YETHOCTh, HEYETHOCTH,
nepuoaAndHOCTh GyHKIMA. CriocoOb! 3aaanus GyHKIUHA

KoMOuHMpOBaHHOE 3aHsTHE

Tema 7.5.
Tpuronomerpuueckue
(yHKIIMHM, WX CBOWCTBA M
rpaduku

Copepxanne yaeOHOT0 MaTepuana

OO6nactp ompeneneHus © MHOXKECTBO 3HAUEHUH TPUTOHOMETpHUYECKUX (yHKUUN. UETHOCTS,
HEUYETHOCTh, MEPUOJUIHOCTh TPUTOHOMETpHUECKUX QyHKIMi. CBoMcTBa U rpaduKu HyHKITUHA
y=C0s X,y =sin X, y =tg X, y = ctg x.

KomOunnpoBaHHoOe 3aHsTHE.

Tema 7.6.
[IpeobpazoBanune rpaduxoB

Coneprxanue yueOHOTO MaTepraa

IIpakTHYeckoe 3aHATHE

TPUTOHOMETPUYECKUX Cxarue 1 pacTshKeHHe Tpa@KOB TPUTOHOMETPUYECKHUX (DYHKIINH.

byHKIMI [IpeoOpa3oBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIUH

Tema 7.7. Coneprxanne yueOHOT0 MaTeprana

Onucanue IIpakTHyeckoe 3ausiTHe ¢ MPodecCHOHATLHO-OPHUEHTHPOBAHHBIM CO/IeP:KAHUEM
MIPOU3BOJICTBEHHBIX Onucanue Npou3BOICTBEHHBIX POIECCOB C TOMOINIbIO TPadUKOB (HYHKIUH.

MPOIECCOB €  TIOMOIIBIO
rpadukoB QyHKIHI

Hcnonbs3oBanre CBOMCTB TPUTOHOMETPUUYECKHUX (DYHKIHH B TPO(ECCHOHANIBHBIX 3a7a9ax

Tema 7.8. Coneprxanue yueOHOro MaTepuasa
OO6parHsble OO6patHble TpuroHoMmerpudeckue GyHKuuu. MIx cBoiCTBa U TpapuKu
TPUTOHOMETPHUYECKHE
KoMOuHMpOBaHHOE 3aHsTHE
byHKIIH
Tema 7.9. Coneprxanne y4eOHOT0 MaTeprasa
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue

YpaBHEHHUSI U HEPABEHCTBA

TPUTOHOMETPUYECKUX YPABHEHHMM OCHOBHBIX THUIIOB: IIPOCTEHUIINE TPUTOHOMETPUYECKHUE
YPAaBHEHUs, CBOASAIIMECS K KBagpaTHbIM, pEIIAEMBbIE pa3JIOKCHUEM Ha MHOXKUTEIH,
OJTHOPOJHBIE.

IIpocreiilre TPUrOHOMETPUYECKHE HEPABEHCTBA
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KomOunupoBanHoe 3aHsTHE.

Tema 7.10. Coneprxanue yueOHOro MaTepuasa
CucreMsl CucreMbl TPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI 2
TPUTOHOMETPUUECKHX KomMb6unnpoBanHoe 3anstue
YpaBHEHUI
Tema 7.11. Coneprxanne y4eOHOT0 MaTeprana
OcHoBel  TpuroHomerpuu. | Konrposnnasi pagora mo pasuesy 7 2
Tpuronomerpuueckue
(yHKum. Pemenne sa1a4 «Tpuronomerpuueckue GyHKIUN»
Pa3nes 8. MHOrorpaHHHMKH M TeJ1a BpallleHus! 46
Tema 8.1. Coneprxanne y4eOHOT0 MaTeprasa
Bepumunsl, pebpa, rpanu | [lonstue mMHOrorpanHuka. Ero ajmeMeHTHI: BEpIIMHBI, peOpa, rpanu. Juaronans. Cedenue.
MHOTOTpaHHUKA Brimykiible ¥ HEBBIYKJIbIE MHOTOTPaHHUKH
KoMOuHMpOBaHHOE 3aHsTHE 2
Tema 8.2. Coneprxanue yueOHOro MaTepuaa
IIpusma, ee cocrasusatomue, | [Tonstue npusmel. Ee ocHOBaHMS M OOKOBBIe rpaHu. Beicota mpusmel. [Ipsmas u HakJIOHHAs
CEYEeHUe. [Ipsmas u | mpusma. [IpaBunbHas npusma. Ee ceuenne OK-01. OK-02
) )
MpaBWJIbHAS TPU3MBI Komb6unmnpoBanHoe 3aHstue 2 OK-03, OK-04,
Tema 8.3. Copep:xanne yaeOHOT0 MaTepuana OK-05, OK-06,
[Mapannenenumnen, Ky0. | [Tapamienenumen, CBOWCTBa MPSMOYTOJbHOTO Tapaienenumnena, kyd. Cedenue KyOa, OK-07
Ceuenne Ky0Oa, | mapayuienenurnena JIP 01-17,
napajuleNenuIea KOMOMHUpOBAHHOE 3aHATHE 2 K 3.3
Tema 8.4. Coneprxanne y4eOHOT0 MaTeprania
[Mupamuna, ee | [lupamuna u ee anementsl. Ceuenne nupamuabl. [IpaBunbHas nupamuaa. Y ceueHHas mupamMuaa
COCTaBJIAIONINE,  CeYCHHE. | KoOMOMHMpPOBAaHHOE 3aHSITHE
[MpaBuibHAs HPaMHUJIA. 2
VYceuennas nupamuaa
Tema 8.5. Coneprxanue yueOHOT0 MaTeprana
boxosas u nosiHas | [Tnomaas G0KOBOM M MOTHON MMOBEPXHOCTH MPU3MBI, TUPAMUIBI
HOBEPXHOCTH npu3Mel, | KOMOMHHpPOBAaHHOE 3aHSATHE 2
MU PaMHU/IbI
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Tema 8.6.
Cummerpus B KyOe,
napaJuiesienure/e, npu3Me,
nUpamMuIe

Copep:xanne yaeOHOT0 MaTepuana

CuMMeTpusi OTHOCUTEIIBHO TOUKH, IPSIMOH, TuIoCKOCTH. CUMMeTpHs B KyOe, apajiesnenumnee,
[IpU3Me, IUpaMuje

KomOunnpoBanHoOe 3aHsTHE

Tema 8.7.
[Ipumepsl  cumMmeTpuii B

Coneprxanue yueOHOTO MaTepraa

IIpakTHyeckoe 3ansTHE ¢ MPOdecCHOHATHHO-OPHEHTHPOBAHHBIM CO/IEPKAHUEM

npodeccun [Tpumepsl cummeTpHii B mpodeccun
CummeTpus B IpUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY
Tema 8.8. Coneprxanne y4eOHOT0 MaTeprasa
[IpaBunbpHbIE IIpakTnyeckoe 3ansATHE
MHOT'OTpaHHUKH, ux | [ToHATHE IPaBUIBHOTO MHOTOrpaHHUKA. CBONCTBA MPaBUIbHBIX MHOTOTPAHHUKOB
CBOMCTBA
Tema 8.9. Coneprxanue yueOHOro MaTepuasa
Humnaap, ero | lHmwmanap u ero smeMenTsl. CeueHre mUIMHIpa (TTapaiyieIbHOE OCHOBAHUIO U OcH). Pa3zBepTka
cocrapisromue.  CedeHHe | NUIMHApA
LUAJTMHAPA Komb6unmnpoBanHoe 3aHstue
Tema 8.10. Coneprxanue yueOHOro MaTepuaa

Konyc, ero cocrasistonue.
Ceuenue koHyca

IIpakTnyeckoe 3aHATHE C MPO()eCcCHOHATBHO-OPHMEHTHPOBAHHBIM COJEPKAHUEM
Konyc u ero anementsl. CeueHue KoHyca (MapajjieIbHOE OCHOBAHMIO U MPOXOJAIIEE Yepes
BEpIINHY), KOHUUECKUE ceueHus. Pa3BepTka koHyca

Tema 8.11. Coneprxanne yueOHOT0 MaTepurana

VY ceueHHbIi KOHYC. | YceueHHbll KoHYC. Ero oOpa3zyromas u BeicoTa. CedeHne yceueHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUPOBAaHHOE 3aHSATHE

KOHyca

Tema 8.12. Coneprxanne yueOHOT0 MaTepurana

[ap u cdepa, ux ceyeHus

[Iap u cdepa. Bzaumraoe pacnonoxenue chepsl U maockocTr. CedeHue mapa, chepsbl

KomOunnpoBaHnHoe 3aHsTHE

Tema 8.13.

Copep:xanne yaeOHOT0 MaTepuana
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I[Tousate 006 00BEME Tena.

[Tonsarue 06 o0beme Tena. O6beM Kyba U IPSIMOYTOIbHOTO Mapajuienenumneaa. O0beM Ipu3Mbl

OTtHoteHue 00BemMoB | 1 muMHApa. OTHOMIEHUE 00BEMOB MOJOOHBIX TeN. ['eoMeTprUecKui CMBICI OnpeaenuTens 3-
IMOJOOHBIX TE ro nopsiaka
KomOunnpoBanHoe 3aHsTHE
Tema 8.14. Coneprxanue yueOHOT0 MaTeprana
OO6BemMBI u momany | O6bseMbl mupaMuIbl U KoHyca. O0beM mapa. [1nomany moBepxHocTen Te

MMOBEPXHOCTEN TEl

KoMOuHMpOBaHHOE 3aHsTHE

Tema 8.15.
KomOunauuu
MHOTOTPAaHHUKOB U  Tel

Coneprxanue yueOHOTO MaTeprasa

IIpakTHyeckoe 3aHATHE
KoMOuHanuu reoMeTpuueckux Tel

BpalLLeHUS
Tema 8.16. Coneprxanne y4eOHOT0 MaTepuraa
I'eomeTrpuueckue IIpakTnyeckoe 3aHATHE C MPOdecCHOHATHHO-OPHMEHTHPOBAHHBIM COJEepPKAHUEM

KOM6I/IHaHI/II/I Ha IMPaKTHKE

Hcnonp3oBaHne KOMOMHAIMM MHOTOTPAaHHMKOB M TeJl  BpalleHWss B  IPaKTHUKO-
OpPUEHTUPOBAHHBIX 3ajauax

Tema 8.17.
Pemenne 3a1ad4.
MHororpanHuku Hu  Tena
BpAILCHUS

Copep:xanne yaeOHOTO MaTepuana

KonTtpoabsHnas padora no pasgeay 8
«O0BeMBI U TUIOIAAN TOBEPXHOCTH MHOTOI'PAaHHUKOB U TE€J BPAILEHUS»

Pa3zgen 9. KoMmmiiekcHbIe yncIa

Tema 9.1.
KowMmruiekcusle yncia

Coneprxanue yueOHOTO MaTepraa

ITonsatue xommuiekcHoro uucia. ConpspkeHHblE KOMIUIEKCHBIE UYMCIIA, MOIYJIb M apryMEHT
KOMIUIEKCHOro  uucia. @Popma  3amucud  KOMIUIEKCHOTO  4Mciaa  (TeoMeTpuyeckas,
TPUTOHOMETpHUECKasi, anreOpanyeckas). ApupmeTuyeckue ACUCTBUS C KOMIUICKCHBIMU
YucIamMu

KomOunnpoBanHoOe 3aHsTHE

OK-01, OK-02,
OK-03, OK-04,
OK-05
JIP 01-17,

IIK 3.3

Tema 9.2

Coneprxanue yueOHOTO MaTepraa

32




IIpuMeHeHnEe KOMILIEKCHBIX
qucell

IIpakTHYeckoe 3aHATHE

Apudmernyeckre AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMHU

Bremonnenue pacucToB € NOMOIIBIO KOMIUICKCHBIX YHCCI. HpI/IMepr HCIIOJIBb30BaHUA
KOMIIJICKCHBIX YHCECJI

Pa3nea 10. IlponsBonnas gyHknuM, ee NpuMeHeHHe 40

Tema 10.1. Coneprxanne yueOHOT0 MaTeprana

IToustue IIPOU3BOJHOMU. | OmpelieJICcHHe YHCIOBOM TOCIICIOBATSIIBHOCTH U CITOCOOBI e¢ 3amanusi. CBOWCTBA YHCIIOBBIX 2

@opMynel W IIpaBWIA | TOCieAOBaTeNbHOCTEH. OnpeneneHue mpeena mocie0BaTelIbHOCTH. BruncieHne npeieson

g hepeHIpPOBaHUS nocnenoBarenbHocTed. [lpenen gynkumm Ha OeckoHeuHnoctw. [Ipemen (yHKIUU B TOUKE.
[Mpupamenune aprymenra. Ilpupamenue QyHKnuu. 3agayd, NPUBOIAIMIME K TOHATHIO
IIpOU3BOIHON. OnpeneneHne Mponu3BoIHON. AJITOPUTM OTHICKAHUS IIPOU3BOAHON
KomOunnpoBanHoOe 3aHsTHE

Tema 10.2. Coneprxanne yueOHOT0 MaTeprana

[Tpon3sBoaHBIC cymmel, | opmynel nuddepenimpoanus. [Ipasuna nuddepennmpoBanus 6

pasHOCTH  mpou3BeneHUs, | KoMOUHIpPOBaHHOE 3aHATHE

YaCcTHOTO

Tema 10.3. Coneprxanue yueOHOro MaTepuaa

[TpousBonHbIE Onpenenenue  cinoxxHoW  ¢yHkuuu. IlpousBogHas  TPUTOHOMETPUYECKMX  (PYHKLUH. 6

TPUTOHOMETPUUECKHX [IpousBoaHas cioXHON GQYHKIIUI

Qynkumii.  IIpousBoaHas | KoMOMHMPOBAaHHOE 3aHATHE

CIIOKHOUM (YyHKIIUU

Tema 10.4. Coneprxanne y4eOHOT0 MaTepuraa

TlonsTHE O HEMPEPBIBHOCTH | [Jonstie HempepbiBHOH (yHkumi. CBOMCTBA HempepbiBHON GyHKIHMH. CBA3b MEKIY

yHKIHH. Meton | yenpepsirocThIO M AH(dEpEHITEPYeMOCTBI0O (DYHKIMH B TOUYKE. ANFOPHTM pEIICHHS 2

WUHTCPBAJIOB HEPaBEHCTB METO/IOM UHTEPBAJIOB
KomOunnpoBaHnHoe 3aHsTHE

Tema 10.5. Coneprxanne y4eOHOT0 MaTeprana

I'eomerpruueckuit U | [eoMeTpudecKkuil CMBICT MPOU3BOJHON (DYHKIIMHM — YIIIOBOW KOA((HUIMEHT KacaTeabHON K 4

¢buznueckuit CMBICH | TpaduKy (YHKIMM B TOYKE. YpPaBHEHHE KacaTelbHOM K rpaduky (QyHKIUH. AJTOpUTM

IIPOU3BOIHOM COCTaBJICHHSI YpaBHEHUs KacaTesbHOM K rpaduky QyHkimn y=f(x)

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
JIP 01-17,
IIK 3.3
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KoMOuHMpOBaHHOE 3aHsTHE

Tema 10.6. Coneprxanue yueOHOro MaTepuasa

dusnueckui cmpic | [IpakTHyeckoe 3aHsITHE

MPOU3BOAHOMN B | ®usnyeckuid (MEXaHUYECKHN) CMBICI TMPOU3BOJHONM — MTHOBEHHAs CKOPOCTh B MOMEHT
podecCHOHATBHBIX BpemeHH t: v =S’ (1)

3a/1ayax

Tema 10.7. Coneprxanue yueOHOro MaTepuaa

MOHOTOHHOCTh ~ (DYHKITHH.
Touku 3xcTpemMyma

Bospacranue u yobiBanue (QyHKIIMH, COOTBETCTBUE BO3PACTAHUS U YObIBaHHS (PYHKIIUU 3HAKY
npou3BoAHON. I[loHATHE NPOM3BOAHON BBICIIETO MOPSAKA, COOTBETCTBHE 3HAKA BTOPOU
MPOU3BOIHON BBINYKIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3agayd Ha MaKCUMyM H
MuUHUMYM. [loHATHE acHMMOTOTHL, CHOCOOBI HUX OINpENeNeHUs. AJITOPUTM HCCIIENOBAHUS
(GyHKIMH ¥ IOCTPOCHHS €€ rpaduKa ¢ IMOMOIIIBIO TPOU3BOIHOM. [[poOHO-TMHEHHAS (YyHKITHS

KomOunnpoBanHoOe 3aHsTHE

Tema 10.8.
HccnenoBanne ¢GyHKUUN U
MOCTPOCHHE TPaPUKOB

Copep:xanne yaeOHOT0 MaTepuana

HccnenoBanmne pyHKIMM HA MOHOTOHHOCTD U ITOCTPOCHHE I'PaUKOB.

KoMOuHMpoBaHHOE 3aHsTHE

Tema 10.9.
HauOosnsiuee u
HaVMEHbIIIEe 3HAYCHUS

Copep:xanne yaeOHOTO MaTepuana

Haxoxnenne HanOoOJIBIIET0 W HAWMEHBINETO 3HAYCHWH (YHKIUH, MOCTpOCHHE T'paduKOB
MHOTOYJICHOB C MCIIOJIb30BaHHEM ariapara MaTeMaTHIECKOTo aHaIIN3a

Gynximun KoMOMHHPOBaHHOE 3aHSATHE
Tema 10.10. Coneprxanue yueOHOro MaTepuasa
Haxoxnenue

OIITUMAJIBHOI'O pe3yanaTa C
MOMOIIBI0 TPOU3BOJHOM B
MPAKTUYECKHUX 3a/1auax

IIpakTHyeckoe 3ansiTHE ¢ MPOdecCHOHATHHO-OPHEHTHPOBAHHBIM CO/IEPKAHUEM
HaXO)KI[eHI/Ie ONTUMAJIBHOTO PE3yJibTaTa ¢ IOMOIIBIO HpOI/I3BOI[HOI>'I B IPAaKTUYCCKHUX 3aJjavdax

Tema 10.11.
Pemrenue 3a7ad4.
[TpousBonnas (yHKIMH, ee
pUMEHEHHE

Coneprxanue yueOHOTO MaTepraa

KonTtpoasHnas pa6ora no paszageay 10

«[IpousBonHas GyHKUNHU, €€ TPUMEHEHHE
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Pa3nea 11. IlepBooOpa3Has pyHKINH, ee IPHMEHEHHE

14

Tema 11.1. Cogepxanue yaeOHOTO MaTepuala
[leppooOpasHas (QyHKIUH. | 3agaya O BOCCTAHOBICHHWHM 3aKOHA [JBIDKCHHSI [0 WM3BECTHOHM CKopoctH. [loHsiThe
[IpaBuna HaXOXJIEHUd | uHTerpupoBanua. O3HaKOMIIEHHE C TMOHSTHEM HHTerpaja U IMepBOOOpasHOW s (QyHKUIUU
MepBOOOPA3HBIX y=f(x). Pemenue 3amau Ha CBS3b MEPBOOOPA3HOW U €€ MPOU3BOJHON, BBIYHCICHUE
nepBooOpa3Hor s AaHHOW (QyHKIMU. Tabmuia GopMyn sl HaXOXKIEHUS TEPBOOOPA3HBIX. 2
N3yuenune mpaBuiia BEIYUCICHUS TEPBOOOPA3HOM
KomOunupoBanHoe 3aHstue
Tema 11.2. CogepxaHue yaeOHOTO MaTepuala
IInomans KpUBOIMHEWHON | 3amaun, MPUBOIAIIAE K TOHSITHIO OINPENEICHHOTO WHTETpaia — O BBIYUCICHHH IUIOIIAIH
Tpamnemuu. ®dopmyna | KpUBOJIMHEHHOW Tpamemud, O IepPeMEIIeHN To4ukd. [loHSITHE OmNpeneIiéHHOTO HWHTErpaja. 2 OK-01. OK-02
Hrrotona — JleiiOauia ['eomeTpuyeckuii U (Qu3MUECKUii CMBICH ompeaeneHHoro uarerpana. ®opmyna Herorona — OK-03: OK-0 4:
Jleitbrmma OK-05, OK-06,
KoM6uHupoBaHHOE 3aHATHE OK-07
Tema 11.3. Coneprkanue yaeOHOT0O MaTepuasa JIP 01-17,
Heomnpenenennsorii u | [IoHATHE HEONIPEAECIIEHHOIO HHTETpaIa 2 IIK 3.3
ONpPE/ICNCHHBIN HHTErpaibl | KoMOMHUpPOBaHHOE 3aHATHE
Tema 11.4. Coneprkanue yaeOHOT0O MaTepuaa
[Tonarue o6 onpeneneHHOM | ['eoMeTpHUECKUIT CMBICI OIPEACIIEHHOTO HHTErpaia 2
UHTErpaje Kak Mmiomaayd | KoMOMHUPOBAHHOE 3aHATHE
KPUBOJIMHEWHOW Tpanenuu
Tema 11.5. CogepxaHue yaeOHOTO MaTepuala
Omnpenenennplii uHTErpan B | [IpakTnyeckoe 3aHsATHE ¢ MPO(eCCHOHAIBLHO-OPHEHTHPOBAHHBIM COIeP:KaAHIEM 4
KU3HU Pemenue 3aa4 Ha IPUMCHCHUEC UHTCTpaJia JJIs1 BBIYUCIICHUSA (bl/I3I/I‘IeCKI/IX BCJIIMYHNH U HJIOH_IaI[eI‘/JI
Tema 11.6. Coneprkanue yaeOHOT0O MaTepuasa
Pemenue 3a1ay4. | KonrpoJsbHas padora mo pasaeny 11
[TepBooOpasnas  ¢GyHKIIUH, 2
O u— «[lepBooOpa3Has QyHKIHH, €€ TPUMEHEHUE)
Paznen 12. MHuoxkecTBa. JjieMeHThI Teopuu rpagos 10

Tema 12.1.

‘ Conepxanue yueOHOTO MaTepuaia
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MHoxecTBa [Tonsarue muoxectsa. [TogmHo)kecTBO. Onepanuu ¢ MHOXKECTBaMU OK-01, OK-02,
KoMOuHMpoBaHHOE 3aHITHE 2 OK-03, OK-04,
Tema 12.2. Conepxanue yueOHOTo MaTepHana OK-05, OK-06,
Omnepanuu ¢ MHOKecTBaMH | [IpakTHyeckoe 3aHsiTHE ¢ TPO(eCCHOHATLHO-OPHEHTHPOBAHHBIM COePKAHHEM 2 OK-07
Onepanuy ¢ MHOXKECTBaMHU. Pelienue npuknagHeix 3anad. ONucaHue peabHBIX CHTYalMil c JIP 01-17,
TIOMOMIBIO MHOKECTB [IK'3.3
Tema 12.3. CogepxaHue yaeOHOTO MaTepuala
I'padsr IpakTuyeckasi padora 4
[Tonsitue rpada. Ces3Hbif rpad, AepeBo, HUKI rpad HA TIOCKOCTH
Tema 12.4. CogepxaHue yaeOHOTO MaTepuala
Pemenue 3a7ad4. 2
Muoxectsa, Tpadsl H ux KonTtpoabsnas padora no pasgenay 12
—— Omneparuu ¢ MHOKecTBaMU. [Ipumenenne rpadoB K pemeHnro 3aaad
Pazgen 13. JjeMeHTbl KOMOMHATOPUKH, CTATUCTUKHN U TEOPUM BEPOSATHOCTEM 26 OK-01, OK-02,
Tema 13.1. Conepxanue yueOHOTo MaTepHana OK-03, OK-04,
OcHoBHBIE noHATHA | [lepecTaHOBKH, pa3MeNIeHUS, COYETaHUS. OIjI-gS(; IOF7-O7
KOMOUHATOPHKH KombOunupoBanHoe 3aHsrtue. 4 TIK 3.3 ’
Tema 13.2. CogepxaHue yaeOHOTO MaTepuala '
CoOpiTHE, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSITHOCTU CYMMBI COOBITUH. Y ClIOBHAs 4
coObiTus.  CrnokeHHE U | BEPOSATHOCTh. 3aBUCHMBIC M HE3aBUCHMbIC COOBITHS. TeopeMbl O BEPOSTHOCTH MPOM3BEICHHUS
YMHOXCHHE BEPOATHOCTEH | COOBITHIA.
KoMOuHHUpOBaHHOE 3aHATHE
Tema 13.3. CogepxaHue yaeOHOTO MaTepHrala
BepositHOCTB B | IIpakTnyeckoe 3ausTHE ¢ NPO(PECCHOHATLHO-OPHEHTHPOBAHHBIM COAEPKAHHEM
npodeccuoHaTbHBIX BeposiTHOCTB B mpodecCHOHATBHBIX 3a/1a4axX
3aja4ax OTtHocuTeIbHAs YaCTOTa COOBITHS, CBOWCTBO €€ YCTOMUMBOCTH. CTaTUCTUYECKOE ONpeesieHue
BeposTHOCTH. OIIEHKA BEPOSITHOCTH COOBITHS 4

36




Tema 13.4. Copneprxanue yueOHOTO MaTepuana
JluckperHas ciydaiinas | Bunel cimywaiiHpix BenuuuH. OmnpeneneHue TUCKPETHOW CIy4alHOM BENMYMHBL. 3aKOH 4
BEJIMYMHA, 3aKOH €C | pacIpeneneHus JUCKPETHOM CIIy4aiiHOM BEIMYUHBL. Ee 4nCI0BbIe XapaKTePUCTUKH
pacnpeneieHus KomOunupoBaHHoe 3aHaTHE
Tema 13.5. Coneprkanue yaeOHOT0O MaTepuaa 4
3agauM  MaremMatu4eckol | Bapmanmonusii psa. [lonuron actor u rucrorpamma. CTaTHCTHYECKHUE XapaKTEPUCTHKH psiia
CTaTUCTUKU HAOJI0TaeMBIX JTAHHBIX
KoMOuHMpoBaHHOE 3aHITHE
Tema 13.6. Coneprkanne yaeOHOTo MaTepuaa
Cocrapmenne  TabMMIl ¥ | [[pakTH4ecKoe 3aHATHE ¢ NPOPECCHOHAIHLHO-OPHEHTHPOBAHHBIM COAEPKAHNEM 4
Anarpamm Ha IpaKTHKe [lepBuuHas o00pabOTKa CTAaTHCTUYCCKUX JaHHBIX. ['paduyeckoe UX MpeACTaBICHUE.
HaxoxneHue cpeqHuX XapakKTepUCTHK, HAOII0JaeMbIX TaHHBIX
Tema 13.7. Coneprkanne yaeOHOT0O MaTepuaa
Pemwenne 3anau. Onementsl | KonrpoabHas pa6ora mo pasgeray 13 2
KOMOWHATOPUKH, «DneMeHTbl KOMOMHATOPHKH, CTATUCTUKU M TEOPHH BEPOSTHOCTEH»
CTaTUCTUKM M TEOPUH
BEPOATHOCTEMN
Paznen 14. YpaBHeHHsi M HepaBeHCTBA 28
Tema 14.1. Coneprkanue yaeOHOTO MaTepuaa
PaBHOCHIIBHOCTH PaBHOCHIIBHOCTB ypaBHEHU U HepaBeHCTB. Omnpeaenennst. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX 4
YPaBHEHMH M HEPABEHCTB. | IEPEX0/iaX B YPaBHEHHIX W HepaBeHcTBax. OOIIHe METOMbI PEIICHHs] YPABHEHUIA: MTEPEX0a OT OK-01, OK-02,
OO1u1re METOABI peleHus paBeHcTBa (PYHKIMI K paBEHCTBY apryMEHTOB JIIsl MOHOTOHHBIX (DYHKIUI, METO pa3ioKeHUs OK-03, OK-04,
HA MHOXHUTEIIN, METOJ] BBEICHUS HOBOW MEPEMEHHOM, PYHKIIMOHATHHO-TPaAPUIESCKII METO/T OK-05, OK-06,
KoMmOuHHUpOBaHHOE 3aHATHE OK-07
Tema 14.2. Coneprkanne yaeOHOT0O MaTepuaa JIP 01-17,
I'padpuaeckuit Meron | O0mme MeToIbl pelieH!s HEPABEHCTB: TIEPEX0/] OT CpaBHEHUS 3HaUCHUN (QYHKIIUN K CPAaBHEHHUIO 4 I[IK 3.3
pelieHus YPaBHEHUH, | 3HAYCHU apryMEHTOB JJII MOHOTOHHBIX (DYHKUIMH, METOJ HWHTEpBajioB, (hyHKIHOHAIBHO-
HEPABCHCTB rpapuueckuit Mmeroa. I'paduueckuii MeTos perieHus ypaBHEHH U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsITHE
Tema 14.3. Coneprkanue yaeOHOTO MaTepuaa
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YpaBHEHHUs U HEPABEHCTBA C

Onpenenenne monynsd. Packpeitue monyns mo omnpeneneHuto. Ilpocreiimme ypaBHEHUs U

MOAYyJiEM HCpaAaBCHCTBA C MOIAYJICM. HpI/IMeHGHI/IG PaBHOCUJIBHBIX TIIEPECXOA0B B OMNPCACICHHBIX THIIAX
YPaBHEHUH U HEPABEHCTB C MOYJIEM
KomOunupoBanHoe 3aHstue
Tema 14.4. Cogepxanue yaeOHOTO MaTepuala
VYpaBHEHMS U HEPABEHCTBA C | 3HAKOMCTBO ¢ mapaMmerpoM. [IpocTeiine ypaBHEHHs 1 HEPAaBEHCTBA C TapaMeTpOM
napameTpamu Komb6unupoBanHoe 3ansarue 6
Tema 14.5. CogepxaHue yaeOHOTO MaTepHrala
CocraBiieHne M peUIeHHE
PO(ECCHOHATBHBIX 3a1aU ¢ IIpakTHyeckoe 3aHsATHE C MPOdecCHOHATbHO-0PHUEHTHPOBAHHBIM COJAEpPKAHUEM
IOMOLLBIO yPaBHECHHUIA Pemennie TekcTOBBIX 33714 MPO(HECCHOHATIBHOTO COACPHKAHUS 8
Tema 14.6. Cogepxanue yaeOHOTO MaTepuala 2
HTorosasi KOHTpPOJIBLHAsA padoTa
Tema 14.7. Cogepxanue yaeOHOTO MaTepuala
Pemenne 3anau. Ypasaenus | [IpakTuyeckoe 3aHATHE
1 HEpaBEHCTBA OO61re MeTOIbI pellieHusl ypaBHEHUH. Y paBHEHUS M HEPABEHCTBA C MOAYJIEM U C TapaMeTpaMu
2
KouncyabTanus 2
IIpome:kyTouHas arTecTanus (AK3aMeH) 6
Bcero: 340
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3. YcaoBus peajm3anuu NporpamMMbl 001eo0pa3oBarebHOM 1M CIUTITHHbI

3.1. lnsa peanu3zanu mMporpaMMbl JUCHUILINHBI 10JKHbI OBITH NMPELYyCMOTPEHBI
cileylolUe crenuaabHble MOMeleHus :

Peanuzamust mporpaMMbl IUCHUIUIMHBI TpeOyeT Hamudus ydeOHOro KaOWHeTa
MaTeMaTHUKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- MOCA/I0YHBIE MECTa MO KOJUIECTBY O0yUaIONIIXCS;

- pabouee MeCTO TpeToaBaTels;

- KOMIUJIEKT Y4eOHO-HArJISIIHBIX TOCOOMIA;

- KOMIUIEKT JIEKTPOHHBIX BUICOMATEPUAIIOB;

- 3aJIaHUA 111 KOHTPOJIBHBIX PadoT;

- mpodeccHOHAIBEHO OPUEHTUPOBAHHBIE 33 JaHHUS,

- MaTepHalbl SK3aMeHa.

Texuudeckue cpeacTBa 0OydeHHUS:

- IEPCOHAIIFHBIN KOMITBIOTEP C JIMIIEH3UOHHBIM ITPOTPAMMHEIM 00€CIIeUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopMmanmnonHoe odecnevyeHne 00yueHunst

1. Jlna peanuzanuu mnporpamMmbl OuOIMOTEeUHbIH (OoHI 0oOpazoBaTeNbHOM
OpraHu3allid JIOJDKEH MMETh IE€YaTHBbIE W/WIM DJIEKTPOHHBIE 0O0pa30BaTElIbHBIC U
nH)OpPMAIIMOHHBIE  PECYpChl,  PEKOMEHJIOBaHHBIE  [IJI1  WCIOJb30BaHHUS B
o0pa3oBaTenbpHOM IpOoIllecce, HE CTapIle MSATH JIET C MOMEHTA U3/IaHuUs.

2. PexomeHnyemble Tie4aTHbIC U3aHUS MO peau3aiuu 00Ieo0pa3oBaTeIbHOM
JUCLIUIUIMHBL TPEACTABICHbBI B METOJAMYECKUX PEKOMEHAAUUAX [0 OpraHu3aluu
oOyueHus.

3.2.1. OcHOBHbBIC TEYATHbIC U3JAHUS
1. Amumos II.A. u np. MaTemaTtuka: anreOpa 1 Hayaia MaTeMaTUYECKOTO aHAIN3a,

reometpus. 10-11 kmaccel: yueOHUK 1t 0011e00pa30BaTEeIbHBIX OPraHU3AIUI:
0a30BbIi 1 yriyosieHHbIN ypoBHU.- M: [IpocBemenne, 2021.

2. Anekcanapos, A.J[. MaTremaTuka: anredpa 1 Hadyajia MaTeMaTHISCKOTO aHAIN3a,
reometpusi. ['eomerpus. 10-11 kmaccsl : yueOnuk / A.JI. Anekcannpos, JLA.
Bepuep, B.M. Peokuk. — M. : U3pgatensctBo «lIpocBemenuer, 2020. — 257 c. —
ISBN: 978-5-09-062551-7 / - TekcT : HENOCPEICTBEHHBII

3. Artanacsn JI.C. T'eomerpus, 10-11: yuyeOHMK a1 00111€00pa30BaTENbHBIX
yapexaeHuit: 6a3oBbiil 1 nmpoduiabHbI ypoBHH. — M.: [IpocBemenue, 2020.
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4. boromoisioB H.B., Camoiinenko I1.M. MaremaTuka, ydaeOHUK ISl YUPEKACHUMN
cpennero npodeccuoHanbHOTO o0pa3oBanus. — M., 2021.

5. boromonos H.B., C6opHuK 331a4 MO MareMaTuke, YU4eOHUK I YUPEKIACHUN
cpennero npodeccuoHanbHOTO 00pa3oBanus. — M., 2021.

6. boromosno H.B. [IpakTuueckue 3aHsaTUA 10 MaTteMatuke. — M.: Briciias mkoua,
2021.

7. MopakoBud, A.I'. Anrebpa u Hauajga MaTematudeckoro aHanmsa. 10 kimacc: B 2
. Y. 1. VueOHuk 1 ydammxcsi oO0Ieo0pa3oBaTelIbHBIX YUPEKICHUN
(mpodunbuelil ypoBeHs) / A.I'. Mopakosud, I1.B. Cemenos. - M. : Muemo3una,
2020. - 457 c. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIN

8. Mopuakosu4, A.I'. AnreOpa 1 Hadana MareMatudeckoro aHanmmsa. 11 kmacc: B 2
. Y. 1. VueOHuk 1 ydanmxcs oO0Ieo0pa3oBaTe/IbHBIX YUPEKICHUN
(mpodunbHeIil ypoBeHs) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : MHeMo3uHa,
2020. - 351 c. — ISBN 978-5-346-03199-4/ - TekcT : HEnocpeACTBEHHBIH

9. MopakoBuy, A.I'. Anrebpa u Hauajna MaTemaTuueckoro aHanmsa. 10 kimacc: B 2
g, Y. 2. 3agayauk I8 ydamuxcs 0011eo0pa3oBaTeNbHbIX  YUPEKICHUN
(npoduneHseIil ypoBenb) /A.I'. Mopakosuy, JI.O. Jleaumesa, JI.U. 3BaBud [u 1p. ]
- M. : Muemo3una, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - TekcT :
HETIOCPEICTBEHHBIN

10. MopakoBuy, A.I'. Anrebpa u Hadana MaremaTudeckoro ananusa. 11 kmacc: B 2
y. Y. 2. 3agayHuk Ju1sl ydammxcs 001meo0pa3oBaTeIbHbIX YUPEKISHUN
(npodunehelil ypoBens) / A.I'. Mopakosuy, JI1.O. Jlenumea, JI.W. 3paBuy [u
ap.],- M. : Muemo3suna, 2020. - 137 c. — ISBN: 978-5-346-02411-8/ - Tekcr :
HETMOCPEICTBEHHBIN

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH

1. Bcepoccuiickue unrepuer-omummnuansl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2021). - TekcT: 27E€KTPOHHBIH.

1. Enunas xomnexuuss mu@poBbeIX oOpa3oBarenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata obpamenus: 08.07.2021). - TexcT: 2IeKTPOHHBIH.
2. Nudopmanmonnas cucrema «ExnHoe 0KHO H0CTyna K 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (nata o6pamenus: 02.07.2021). - Tekcr:
BJICKTPOHHBIM.

3. Hayunas snexktponnas o6uonuoreka (HOb). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2021). - TekcT: 27E€KTPOHHBIH.

4. OTtkpeiThIf KOUTEK. MaTtemartuka. - URL: https://mathematics.ru / (nara
obpamenus: 08.06.2021). - TekcT: 2JIeKTPOHHBIMN.

5. IToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (mata
obpamenus: 12.07.2021). - TekcT: 3MeKTPOHHBIN.

40


https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

6. CopaBoYyHMK 1O  MareMaTWke i1  LIKOJIbHUKOB. - URL:
https:// www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.07.2021). -
TexkcT: JIEeKTPOHHBIN.

7. Cpennss MaTeMaTH4eCcKast WHTEPHET LIKOJIA. - URL:
http://www.bymath.net / (mata obpamenus: 12.07.2021). - TexcT: 31eKTPOHHBI.

8. O®enepansubiii  moptan  «Poccmiickoe  oOpazoBanme». -  URL:
http://www.edu.ru / (mata obpamenus: 02.07.2021). - TexcT: 231€KTPOHHBIN.

9. denepalbHBI TIEHTp HH(POPMAIIMOHHO-00PA30BATENBHBIX PECypCOB. -
URL: http://fcior.edu.ru / (mata obpamenus: 01.07.2021). - TekcT: 37eKTPOHHBIMN.
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4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

JTUCHUILINHBI

KouTposib U ouneHka pe3yabTaTOB OCBOCHHS OO0IICOOPA30BATEIHHOM TUCITUTIIINHBI

pPacKpbIBAlOTCSL  4epe3

JTUCHUIIMHAPHBIE

pEe3yJbTaThI,

HalIpaBJICHHBIC Ha

dbopmupoBaHre OOIMX M MPOPECCHOHAIBHBIX KOMIETEHIIMN MO pasjiesiaM U TeMaMm
coJiepKaHusl yueOHOro MaTepuara.

Ob6mas/npodeccnonanbHas Pa3znen/Tema THun oeHoYHBbIX
KOMIIETEHI[HS MepOnpUATHSI
OK 01. Beibupath criocoOsr P2, Temsr 2.1,2.2,2.3, 2.4, 2.5 [1-0/c, | TectupoBanmue
pelIeHus 3aaa4d 2.6 YcrHbIii onpoc
npodecCuOHATbHON P 3, Temnr 3.1, 3.2, 3.3 Il-0/c, 3.4 MareMaTH4yeCKHit
neqarebHOCTH puMenuTenbHo | P4, Temni 4.1,4.2,4.3,4.4,4.5 JUKTaHT
K pa3JIMYHbIM KOHTEKCTaM P5, Tems1 5.1,5.2,5.3,54 NunuBunyanbHas
P 6, Temrr 6.1,6.2,6.3,64,6.5,6.6 CaMOCTOSITEIbLHAs
I1-o/c, 6.7, pabora
P7Temsr 7.1,7.2,7.3,7.4,7.5,7.6, [IpeacraBnenue
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11 pE3yNIbTaToB

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8, 8.9, 8.10 Il-o/c, 8.11, 8.12,
8.13 [1-o/c, 8.14, 8.15, 8.16 I1-o/c,
8.17

MPaKTHYECKUX padoT
3anmTa TBOPYECKUX
pabort

KontponbHas padota

P9, Temrr 9.1, 9.2 Brinonsenue

P 10, Temsr 10.1, 10.2, 10.3, 10.4, AK3aMEHAIIMOHHBIX

1.5,10.6,10.7, 10.8, 10.9 IT-o/c, 3aJaHuN

10.10 IT-o/c, 10.11

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c

P 12, Temsr 12.1, 12.2, 12.3 I1-o/c,

12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5I1-o/c, 13.6, 13.7

P 14, Temsr 14.1, 14.2, 14.3, 14,4,

14.5 I1-o/c, 14.6, 14.7
OK 02. Ucnomp30BaTh P1,Temal.1,1.2, 1.31-0/c% 1.4,1.5, | TectupoBanue
COBpPEMEHHBIE CPEACTBA 1.6, 1.7 VYcTHbIi onpoc
ITONCKA, aHAJIN3a U P2, Temn 2.1,2.2,2.3, 2.4, 2.5 I1I-o/c, | MaTtemaTnueckuii
WHTEpIpeTanuy HHGOPMAIIHH, 2.6 JUKTaHT
¥ MTHPOPMAITMOHHEIE P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBuayanbHas
TEXHOJIOTUH JJIs1 BBIIOJIHECHUS P4, Temrr4.1,4.2,4.3,4.4,4.5 CaMOCTOSITeIbHAS

P5, Temrr 5.1,5.2,5.3,54 pabora

SMpopeccuoHanbHoe-opueHmMUPo8aHHoe codepraHue
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3a1a4 npodecCuoHaIbLHON
JeSITeIbHOCTH

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
I1-o/c, 6.7,

P7Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8,8.9,8.10 [T-o/c, 8.11, 8.12,

IIpencrasnenue
pE3yJIbTaTOB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabor

KontponbHas padota

8.13 IT-o/c, 8.14, 8.15, 8.16 I1-o/c, Brimonnenue

8.17 SK3aMEHAIlMOHHEIX

P9, Temsr 9.1, 9.2 3aJlaHui

P 10, Temsr 10.1, 10.2, 10.3, 10.4,

1.5,10.6,10.7, 10.8, 10.9 IT-o/c,

10.10 IT-o/c, 10.11

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c

P 12, Temsr 12.1, 12.2, 12.3 I1-o/c,

12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5I1-o/c, 13.6, 13.7

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 T1-o/c, 14.6, 14.7
OK 03. IltanupoBaTh u P1,Tema1.1,1.2, 1.3 1-0/c® 1.4, 1.5, | TectupoBanue
peaan30BhIBaTh COOCTBEHHOE 1.6, 1.7 YcrHblii onpoc
poQeCCHOHAIBHOE 1 P2, Temn 2.1,2.2,2.3, 2.4, 2.5 I1I-o/c, | MaTtemaTnueckuii
JIMYHOCTHOE Pa3BUTHE, 2.6 TUKTAHT
MPEAITPUHUMATENBCKYIO P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
JIeSATEIbHOCTD B P4, Temrr4.1,4.2,4.3,4.4,4.5 CaMOCTOSITEIbHAS
npodeccuonansHOM chepe, PS5, Temsr 5.1,5.2,5.3,5.4 pabora
HCII0JIb30BaTh 3HAHMS 110 P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6 [IpeacraBnenue
(MHAHCOBOM TPaMOTHOCTH B I[1-o/c, 6.7, pe3yIbTaTOB

PAa3INYHBIX JKU3HCHHBIX
CUTyalusax

P7Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8, 8.9, 8.10 I1-o/c, 8.11, 8.12,
8.13 II-o/c, 8.14, 8.15, 8.16 I1-o/c,
8.17

P9, Temrr 9.1, 9.2

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
1.5,10.6,10.7,10.8, 10.9 IT-o/c,
10.10 IT-o/c, 10.11

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c

P 12, Temsr 12.1, 12.2, 12.3 IT-o/c,
12.4

MPaKTHYECKUX padoT
3anmTa TBOPYECKUX
pabor

KontponbHas padora
Brimonnenue
AK3aMEHAIIMOHHBIX
3aJlaHu i

8MpopeccuoranbHoe-opueHmMuUpPosaHHoe codepraHue
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P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-o/c, 13.6, 13.7
P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6, 14.7

OK 04. 3ddextuBHO

B3aMMOJICHCTBOBAThH U pabOTaTh
B KOJUIEKTUBE U KOMAH/IE

P1,Temal.1,1.2,1.3 -0/c’, 1.4, 1.5,
1.6, 1.7

P2, Temsr 2.1,2.2,2.3,2.4,2.51II-0/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5

PS5, Temsr 5.1,5.2,5.3,54

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
IT-o/c, 6.7,

P7Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8, 8.9,8.10IT-o/c, 8.11, 8.12,

TectupoBanue
VYcTHbIi onpoc
Maremarnueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOATENbHAS
pabora
IIpencraBnenue
pEe3yNIbTaToB
MPaKTHYECKUX padoT
3anmTa TBOPYECKUX
pabort

KonrtponsHas pabora

8.13 I1-o/c, 8.14, 8.15, 8.16 I1-o/c, Brinonnenue

8.17 SK3aMCHAIIMOHHEIX

P9, Temsr 9.1, 9.2 3aJlaHui

P 10, Temsr 10.1, 10.2, 10.3, 10.4,

1.5,10.6, 10.7, 10.8, 10.9 IT-o/c,

10.10 IT-o/c, 10.11

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5,11.6 I1-o/c

P 12, Temsr 12.1, 12.2, 12.3 I1-0/c,

12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6, 13.7

P 14, Temur 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6, 14.7
OK 05. OcymectBnsate yctayro | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
Y IIUCBMEHHYIO 1.6, 1.7 YceTHBII onpoc
KOMMYHUKAIMIO Ha P4, Temrr4.1,4.2,4.3,4.4,4.5 MareMaTH4eCKHU
rOCYIapCTBEHHOM SI3bIKE P5, Temrr 5.1,5.2,53,54 JUKTaHT
Poccuiickoit @enepanuu ¢ P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6 NunuBunyanbHas
y4eTOM OCOOCHHOCTEH IT-o/c, 6.7, CaMOCTOSTENNbHAS
COIMAIIBHOTO U KYJIBTYPHOTO P7Temm 7.1,72,73,74,7.5,7.6, paborta
KOHTEKCTa 7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11 [IpencraBnenue

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, pe3yJbTaToOB

8.7, 8.8, 8.9, 8.10 I1-o/c, 8.11, 8.12,
8.13 IT-o/c, 8.14, 8.15, 8.16 IT-o/c,
8.17

P9, Temrr 9.1, 9.2

MPAKTUYECKHX paboT
3amuTa TBOPUYECKUX
pabot

KonrtponsHas pabora

"lMpogpeccuoHanbHoe-opueHmMUpPo8aHHoe codepraHue
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P 10, Temsr 10.1, 10.2, 10.3, 10.4, Brinonsenue

1.5,10.6,10.7, 10.8, 10.9 I1-o/c, 9K3aMEHAIIMOHHBIX

10.10 IT-o/c, 10.11 3aJaHui

P11, Temsr 11.1,11.2, 11.3 IT-0/c,

11.4,11.5,11.6 IT-o/c

P 12, Temsr 12.1, 12.2, 12.3 I1-o/c,

12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5I1-o/c, 13.6, 13.7

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6, 14.7
OK 06. IIposiBnatsb P 1, Temal.1,1.2,1.3I-0/c® 1.4, 1.5, TectupoBanue
rpak IaHCKO-MMATPUOTHYECKYIO 1.6, 1.7 VYcrHbIii onpoc
MO3UIUIO, IEMOHCTPUPOBATH P4, Temr14.1,42,43,44,4.5 MareMaTH4eCcKui
OCO3HAHHOE IMOBEJCHHUE Ha P5, Tems1 5.1,5.2,5.3,54 JUKTaHT
OCHOBE TPAIUIIMOHHBIX P 6, Temr1 6.1,6.2,6.3,6.4,6.5,6.6 NunuBunyanbHas
ob1reuenoBeyeckux nennocreii, | Il-o/c, 6.7, CaMOCTOSTENbHAS
B TOM YHCIIE C YIETOM P7Temr7.1,7.2,7.3,7.4,7.5,7.6, pabora
rapMOHU3AIUN 7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11 [IpencraBnenue
ME)KHAITMOHAIIBHEIX U P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, pe3yIabTaTOB

MECKPECITUTHUO3HBIX OTHOH.ICHPIﬁ,
IMPUMCHATH CTaHAAPTHL

8.7, 8.8, 8.9, 8.10 Il-o/c, 8.11, 8.12,
8.13 [1-o/c, 8.14, 8.15, 8.16 I1-o/c,

MPaKTHYECKUX padoT
3anmTa TBOPYECKUX

AHTUKOPPYIIIMOHHOTO 8.17 pabort
MOBEICHUS P9, Temsl 9.1, 9.2 KontponbHas padota

P 10, Temsr 10.1, 10.2, 10.3, 10.4, Brinonsenue

1.5,10.6,10.7, 10.8, 10.9 I1-o/c, SK3aMEHAIIMOHHBIX

10.10 IT-o/c, 10.11 3aJaHui

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c

P 12, Temsr 12.1, 12.2, 12.3 I1-o/c,

12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6, 13.7

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6, 14.7
OK 07. CopeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanmue
COXPAHEHHUIO OKPYKAIOLIEH 1.6 VYcTHbIi onpoc
Cpelbl, pecypcocOepekeHuIo, P2, Temn 2.1,2.2,2.3, 2.4, 2.5 I1I-o/c, | MaTtemaTnueckuii
MPUMEHSATH 3HAHUS 00 2.6 TUKTAHT
W3MEHEHHMH KJINMAaTa, P 3, Temnr 3.1, 3.2, 3.3 II-0/c, 3.4 NunuBunyanbHas
MPUHIIUAIIBI OEPEKITUBOTO P 4, Temnt 4.1, 4.2, 4.3, 44, 4.5, 4.6, | caMmocTosTeIbHAS
MPOU3BOJICTBA, 3PPEKTUBHO 4.711-0/c, 4.8,4.9, 4.10, 4.11 pabora

JIEICTBOBAThH B UPE3BbIYaNHBIX
CUTyaLUsAX

P 5, Temrr 5.1, 5.2

8MpopeccuoranbHoe-opueHMUPo8aHHoe codepraHue
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P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temer 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,

IIpencrasnenue
pE3yJIbTaTOB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX

7.11,7.12,7.13,7.14,7.15, 7.16, pabor
7.17 KontponbHas padota
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brimonaenue
P9, Temr1 9.1,9.2,9.3,949.5 9K3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 104 3aJaHuH
P11, Temsr 11.1, 11.2, 11.3 I1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
1K 3.3. Onpenensth P1,Temal2,1.4,1.5 I'pynmoBast paboTta ¢
HOTPEeOHOCTh B MaTE€pUAIbHO- P 2, Tema 2.5 IT-o/c WH(pOPMAITMOHHBIMHU
TEXHUYECKOM 00eCIIeYeH NN P 3, Tema 3.3 [-o/c pecypcaMu
PEMOHTHBIX, MOHTAXHBIX U P4, Tema 4.2, 4.4 HOIIGFOTOBIia
HaJIaJO4YHBIX paboT cooomeHnn
IPOMBIIIIEHHOTO 000PYy10BaHMS PS5, Tema 5.2 3amura
P 6, Tema 6.6 I1-o/c MHIMBHIYaIbHBIX
P 7, Tema 7.7 IIPOEKTOB
P8 Tema8.7,8.8,8.9,8.10,8.13, 8.14, | TectupoBanue
8.16 II-o/c VYcrHblii onpoc
P 10, Temsr 10.10 L
P 12, Temst 12.2 TT-o/c ;z%‘(‘)’;’zo’”ema"
P 13, Temsr 13.3 IT-o/c, 13.6 IT-o/c TpescTapeHue
P 14, Temsr 14.2 PE3YIIBTATOB

MPaKTUYECKUX padoT
Pentenue 3amau ¢
npodeCCHOHATBHO-
OPUEHTUPOBAHHBIM

CoJIepKaHUEM
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