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1. O0mas xapakrepucTuka padodyeid mporpaMmmsbl 001e00pa3oBaTeJIbHOM
TUCHMILTHHBI «MaTeMaTuka»

1.1. Mecto IMCUMIVIMHBI B  CTPYKType  Npo(ecCHOHAJBLHOM
o0pa3oBarteabHoi mporpammbl CIIO:

O61eoOpazoBaTenbHas JTUCIUTUTMHA «MaremaTuka» SIBIIICTCS
00s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOIO  IIMKIA  00pa30oBaTeIbHOM
nporpammel B cootBercTBUM ¢ PI'OC 09.02.07. «MHpOpMaLIMOHHBIE CUCTEMBI U
POrPaMMUPOBAHHE.

[Tporpamma 0611e00pa3zoBaTeNbHON AUCIUIIIIMHBI MOKET ObITh MCIOJIB30BaHa
B NpodeccHOHaNbHBIX  O0pa30oBaTENIbHBIX  OpPraHU3alUAX,  PEaATU3YIOIIUX
o0pa3oBaTeNbHyI0 MpOTpaMMy CpeAaHero ooémero oOpa3oBaHus B Mpesenax
ocoerust OIIOII CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHHUs, Yy4eOHBIN
npeaMer «MaremaTuka» u3ydaercs B 00I1€00pa3oBaTENbHOM LMKIE Yy4eOHOTO
miana OIIOIT CIIO nHa 06a3e OCHOBHOrO oOmIero 0oOpa3oBaHMs C IOJIYYEHUEM
cpeanero oomiero oopazosanus [ITICC3.

YpoBeHb OCBOCHHUS Y4eOHON MUCHUIUIMHBI B cooTBeTcTBHM ¢ ®I'OC COO
(CIIO) 6a30BbIii.

Peanuzanus conepkaHus y4eOHOM AUCHUIUIMHBI IPEANOoaaraeT coOI0eHIe
NPUHIIAIIA CTPOTOM TPEEMCTBEHHOCTH II0 OTHOIIEHUIO K COACPKAHHIO Kypca
MaTeMaTUKHU Ha CTYIIEHU OCHOBHOTO (CpeaHero) oo1ero oopa3oBaHus.

B 1o xe Bpems ydeOHas aucnuruimHa «MatemaTtuka: anreOpa, Hadaia
MaTEeMaTHYeCKOTO aHanm3a, TeOMETPHUSD TUTST po(hecCHOHATEHBIX
o0pa30BaTeNbHBIX OPraHu3alni 001a/1aeT CAaMOCTOSITEIbHOCTBIO U LIEIbHOCTBIO.

PaGouast mporpamMma y4eOHOU nucuuIiuHbl «MatemaTuka: anrebpa, Hadaia
MaTEeMaTHYECKOTO aHajin3a, TEeOMETpUS» HMEET MEXIPEIMETHYI0 CBSI3b C
o01reo0pa3oBaTeNbHBIMU YY€OHBIMU JTUCHUTTHHAMU: (U3UKON, MHHOPMATHKOMH,
XAMUEMN.

N3yyenue yueOHON TUCHUIIMHBI MaTEMaTHUKa 3aBEpUIAETCS TPOMEKYTOUHON
artectareii B ¢popme skx3ameHa B pamkax ocBoenusi [IITKPC/TIIICC3 na Gaze
OCHOBHOTO (CpeaHero) oo1ero oopa3oBaHus.

1.2.1. lleab AUCHUIIHHBI

Conepxxanue IPOTpaMMBbl 001eo0pa3oBaTeIbHOM JTUCIIUTLTAHBI
«Maremaruka: anrebpa, HayaJia MaTeMaTHYECKOTO aHalIW3a, TCOMETPHU»
HANpaBlIieHO Ha JOCTH)KCHHE pe3yJbTaTOB €€ W3yYeHHsS B COOTBETCTBUU C
tpeboBanusimu @I'OC COO ¢ yderoM MNpoPecCHOHATBHON HampaBICHHOCTU
dI'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJibTATBI OCBOeHHMSI 00mIe00pa3oBaTeNbHOMI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HadeHne TUCIUITNHA uMeeT ipu hopmupoBannu 1 pazButuu OK u
[1K.



O01mme koMneTeHINA

IInanupyemMsble pe3yJbTaThl 00y4eHHs

O6mue!

JMCUnIIMHAPHbIE?

OK 01. Beibupats cioco0sl
peuieHus 3a1a4y
npodeccnoHaTbHOMI
JeSTeILHOCTH
PUMEHUTEIBHO

K Pa3IHYHbIM KOHTEKCTaM

- TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYI0JI00ue;
- TOTOBHOCTL K AaKTHUBHOHU ACATCIIbHOCTHU

TEXHOJIOTHYECKON u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATh, IJIAHUPOBATH u
CaMOCTOATENLHO BBIIIOJIHATH TaKylo
JIESITELHOCTD;

- UHTEpeC K pa3IMuHbiM  cdepam
poeCCHOHAIBHON JESTEIHHOCTH,
OBnajeHne YHUBEPCAIBHBIMH y4EOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 6a30BbIe JJOTMUECKUE JICHCTBUS:

- CaMOCTOSITeNIbHO  (OpPMYJIMpOBaTh U
aKTyaJlu3UpOBAaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBIH IPHU3HAK
WIH OCHOBAHUS TUTst CpaBHEHUSI,
Kiaccuukanuu u 0600IIeHHS;

- OIIPENEIATh LeNU JIeSTebHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHS,
3aKOHOMEPHOCTH u

paccMaTpruBaACMbIX

- BBISBJIATH
MMPpOTUBOPCUUA B

-BJIQIETh METOAAMHU JIOKA3aTeIbCTB, AITOPHUTMaMHU
YMEHHE (bopmynrpoBaTh
OTIpe/ieNIeHUsl, aKCHOMBI M TE€OPEMBI, MPUMEHATh HX,

perieHus 3a/1ay;

IPOBOJUTH JIOKA3aTelIbHbIE PACCYKIECHUA B XOJe
pelLeHus 3a1a4;

- yMeThb ONEepUpPOBaTh MOHATUSMH: CTEIEHb YHUCIA,
jgorapudM 4YKClIa; YMEHHUE BBIIOJIHATH BBIUMCIICHHE
3HaYeHU U 1npeoOpa3oBaHUsl  BBIPAXKEHUH €O
CTETIEHSIMH W Jorapupmamu, MpeoOpa3oBaHUsA
JpOOHO-PALIMOHATILHBIX BHIPAKCHHUI;

- YMEThb OIEpUpPOBaTh MNOHSTUSIMM: pPALMOHAJIBHBIE,
UppalnytoHaIbHbIE,
JorapupMUUECcKue, TPUTOHOMETPUUECKUE YpaBHEHMS

IOKa3aTeabHbIE,  CTENEHHBIE,
Y HEPAaBEHCTBA, UX CUCTEMBI;

- yMeThb OIEpPUpPOBaTh MOHATHAMM:  (YHKIHA,
byHKIMS, IIPOU3BOHAS,
nepBooOpasHas, OIpeleleHHbI MHTErpaig; yMETb

HEIpepbIBHAS

HaXOJUTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIH,
UCIIOJNIb3YSl CIPAaBOYHbIE MaTepualbl; UCCIEIOBATH B
OPOCTEHIIMX Ccay4asX (QYHKUUMHM Ha MOHOTOHHOCTb,
HaXOJUTh HaumOONbIINE W HAaUMEHbIINE 3HAYCHUS
¢byHKkuui;  cTpouTh TpapUKd  MHOTOWICHOB  C
anmnapara

HUCIIOJJB30BaHHEM MAaTEMATHYCCKOI'O

! VkasplBaloTcsl JIMYHOCTHBIE W MeTanpeaMeTHble pe3ynbrathl u3 ®I'OC COO (B mocnenmeit pemaknmm ot 12.08.2022) B orraronbHol (opme, (OpMHUpyeMbIe

001eo0pa3oBaTeNbHON JUCITUTLTHHOM

2 JlucuuniuuHapHsle (IPeJMETHBIE) PE3YJIbTaThl YKa3bIBAKOTCSA B COOTBETCTBUHU C MX HOJHBIM TepeuneM Bo ®T'OC COO (B nocienneii pepakuuu ot 12.08.2022




SABJICHUAX,
- BHOCHUTb KOPPCKTUBBI B JACATCIBHOCTD,
OLCHUBATH COOTBETCTBUEC PE3YyJIbTaTOB
IEeNsIM, OIIGHWBAaTh PHCKH TIOCICACTBUN
NeSITeITbHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU
PELICHUH KU3HCHHBIX MPOOJIEM

0) 0a30BbIC UCCIIEAOBATEIILCKUE JCHCTBUS:

- BJIQJICTh

HaBBIKAMU y4eOHO-

HCCIIEN0BATEIBbCKOU 51 IIPOEKTHOMN
NESTEIbHOCTH, HaBbIKAMH  pa3peleHus
npo0Jem;

- BBUBIATH  IPUYHUHHO-CIICJCTBEHHbBIC
aKTyaJIu3UpOBaTh

THIIOTE3y  ee

CBA3HU nu 3aaavy,

BBIJIBUTATh pelieHus,
HaxOJIUTh apryMEHThI JUI J0Ka3aTelbCTBA
CBOMX YTBEPKJECHUM, 3a/1aBaTh MapaMeTpbl
Y KpUTEPUU PELICHNUS;

- AHAJIW3UPOBATh IOJYYEHHBIE B XOJE
pELICHNs 3aJa4d PE3yJIbTaTbl, KPUTUYECKH
OLICHUBATh ux

MMPOrHO3UPOBATHL HU3MCHCHUC B  HOBBIX

JOCTOBCPHOCTD,

YCIIOBHUSIX;
- yMeTh  NEpPEeHOCUTh  3HaHUSA B
MMO3HABATEIIbHYIO u MPAKTUYECKYIO

00J1acTH )KU3HEACATEILHOCTH,
- YMETb UHTCTPUPOBATH 3HAHUA U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

aHalu3a; INPUMEHATh IPOU3BOAHYIO IPHU PELICHUU

3aJjad = HA  JIBIDKEHHME;  pelaTh  IPaKTHUKO-
OpUEHTHPOBAaHHBIC 3aJayd Ha HauOoNbIIME U
HaVMEHbBIIME 3HAYEHUs, Ha HaXOXICHUE IIyTH,
CKOPOCTH ¥ YCKOPEHUS;

- yYMeThb ONEpPHPOBaTh MOHATHAMHU: pAIOHATIbHASL
GyHKIMs, TOKas3aTenbHas  (QYHKIHSA, CTEICHHAs
byHKIHS, byHKIHS,

TPUTOHOMETpHUYECKHE (DYHKIHMU, OOpaTHBIE (DYHKIUH,

norapudmugeckas

YMEHUE CTPOUTh TpauKu W3YYEHHBIX (QYHKIHUH,
UCIIONIb30BaTh TpaUKy TPU W3YYEHUH MPOIECCOB U
3aBUCUMOCTEH, IIPM PELICHUM 3a4ad U3 JPyTrux
yuyeOHBIX MPEIMETOB U 3aJad W3 PEeabHOM KHU3HU;
BbIpaxatb  (QopMydamMu  3aBUCHMOCTH  MEXKAY
BEJINYNHAMU;

- YMEThb pelllaTh TEKCTOBBIE 3a/ladyll Pa3HbIX THUIOB (B
TOM YHCJIE Ha IIPOLIEHTHI, JOJIM U YaCTH, HAa JABUKECHUE,
paboTy, CTOMMOCTh TOBapoOB U YCIIYT, HaJOTH, 3ajauu
n3 o0nacTh yHpaBlieHUS JUYHBIMH U CEeMEHHBIMU
(MHaHCaAMM); COCTaBISATH BBIPAKECHUS, ypaBHEHUS,
HEPaBEHCTBA U HUX CHUCTEMBl II0 YCIOBHUIO 3aJa4yH,
UCCIENOBATh IIOJyYEHHOE pELICHHEe U OLCHUBATH
MPaBJONIOI00HOCT PE3YJIbTATOB;

- yMeTb  ONEpPUpPOBATh  TOHATHSAMHU:  CpEIHEe
apupMeTHIECKOE, MeanaHa, HauOoJbIIEe u
HaWMEHbIIIEEe 3HAYCHMUSI, pasmax, JIACTIEPCHSI,

CTAaHJApPTHOC OTKJIOHCHHUEC YHCIIOBOI'O Ha60pa; YMETH

W3BJIEKATh, MHTEPIPETUPOBATH nHpopmanuio,




- BBIJBUI'aTb HOBBIC HJCH, HpeﬂHaFaTb
OpI/II‘I/IHaJIBHBIe IIOAXO0AbI U pCH_ICHI/ISI;

U CIIOCOOHOCTL HX HCIIOJIB30BAaHHUSI B
[I03HABATEIBHOM U COIHAILHOM IPAKTHKE

NPEJICTAaBICHHYI0O B Ta0nWIax, Ha Juarpammax,
rpadukax,  OTPAKAIONIYID  CBOHCTBA  pEaNbHBIX
MIPOLIECCOB U SIBJICHUU; MPEACTABIATh HHPOPMAIHIO C
MOMOIIBI0  Ta0NMI] W JUarpaMM;  HCCIIEJOBaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHUCIIC C TIPUMCHEHUEM
rpadUUecKuX METOJIOB U 3JICKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATh MOHATHSIMHU: CIyYaiHBIH OINBIT U
cilydaifHoe  cOObITHE,  BEpPOATHOCTH  CIy4ailHOTO
COOBITHS; yMEHHE  BBIYHCIATH  BEPOATHOCTh  C
UCIIOJIb30BaHUEM TpadUIeCKUX METOJIOB; MPUMCHSTH
(GOpMyIIBI  CIOXEHUST W YMHOXCHHS BEPOSITHOCTEH,
KOMOHMHATOpHbIE (GaKThl U (QOpMYJbl MPH PEUICHUH
3aja4; OIICHUBATh BEPOSTHOCTH PEaTbHBIX COOBITHH;
3HaKOMCTBO CO CIIyYailHBIMH BEJIMYMHAMHU, YMCHHE
MPUBOJUTH TPHUMEPHl TPOSBICHUS 3aKOHA OOJBIIUX
YHCeN B TIPUPOTHBIX M OOIIECTBEHHBIX SBJICHHSIX;

- yYMETh ONEPHPOBATHh MOHATHSAMH: TOYKA, MpsMasi,
IUIOCKOCTh,  MPOCTPAHCTBO,  JIBYIPAaHHBIA  yTOJI,
CKpEIIMBAIOIIAECS  MPSAMBIC,  MMAPALICIBHOCTE U
MEPIEeHIUKYIAPHOCTh TMPSAMBIX M IUIOCKOCTEH, Yroj
MEXIY TPSIMBIMHU, YOI MEXAY MPSIMON U TMIOCKOCTHIO,
YroJI MEXIYy IJIOCKOCTSMH, PACCTOSHUE OT TOYKHU [0
MJIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMH, PaCCTOSHUE
MEXIYy TUIOCKOCTSIMH; YMEHHE WHCIIONb30BaTh TpHU
pelleHny 3amad  u3ydeHHbIe (AKTBI W TEOPEMBI
IUTAHUMETPUH; YMEHHE OICHUBATh pa3Mephl 00BEKTOB
OKPYKaIOIIeTo MUPA;

- yMeTh OIICPUPOBATh TIOHATHUSMH: MHOTOTPAaHHUK,




CeueHHe MHOTOrpaHHMKA, Ky0, MapajieNenure],
npu3Ma, mupamuia, Gurypa u MoBEpXHOCTb BpallleHUS,
IWIMHAP, KOHYC, Mmap, cdepa, cedeHus QUrypsl
BpallleHus, MI0CKOCTh, Kacaromasicsi cepbl, MUIMHIPA,
KOHYyCa, IUIOMIAJ(b MOBEPXHOCTU HUPAMUJBI, MPU3MBIL,
KOHyca, MWIMHIpa, Tuiomanb cdepbl, o0beM KyoOa,
IPSIMOYTOJIBHOTO napasuieNienunena, MUPAMU/IBL,
NPU3MBI, IWIMHIPA, KOHYyCa, Iapa; yMEeHUue U300paxaTh
MHOTOTPAaHHHUKH U MMOBEPXHOCTH BPAIIECHUS, X CCUCHUS
OT PYKH, C TIOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB H
DIIEKTPOHHBIX ~ CPEACTB;  yMEHHE  PAaclo3HaBaTh
CUMMETpPUIO B MPOCTPAHCTBE, YMEHHE pacro3HaBaTh
MPaBUJIbHBIE MHOTOTPaHHUKH;

- yMeThb ONEepUpOBaTh TMOHATUAMHU: [ABIKCHHE B
IPOCTPaHCTBE, MNOJO0HBIE (UTYpbl B IPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIIEHUE IUIOMIAACH MOBEPXHOCTEH M
00BeMOB MOJOOHBIX (UTYp MPH PEIICHUHN 3a]1aY;

- YMETh BBIYHUCISTH T€OMETPHUYECKHIE BEIMIUHBI (JUIMHA,
yroj, IUIOIAAb, OO0BEM, IUIOMAAb TIOBEPXHOCTH),
UCTOJIb3Ys U3y4eHHbIE (DOPMYJIIBI U METO/IBI;

- yMeTh OMNEpPUpPOBaTh MOHITUSAMH: MPIMOYTOIbHAS
cucTeMa KOOpAMHAT, KOOPAWHATBI TOYKH, BEKTOP,
KOOPJMHATBl BEKTOpa, CKAJSPHOE MPOU3BEJICHHUE, YIroJ
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IpPOHM3BEIECHUE
BEKTOpa Ha YHCIIO; HAXOAUTh C MOMOIIBIO M3YYEHHBIX
(bopMyIT KOOpAMHATBHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXTy IBYMSI TOUKAMU;

- YMETh BBIOMPATh MOIXOASIINA N3ydEeHHBIH METO JUIS




pelieHuss  3aJayd, pPaclo3HaBaTb MAaTEMaTHYECKHE
GakThl ¥ MaTeMaTUYECKHUE MOJEIH B MPHUPOJIHBIX U
OOIIECTBEHHBIX SBICHHUAX, B HCKYCCTBE; yMEHHE
MPUBOAUTH HNPUMEPBl MATEMATHYECKUX  OTKPBITUUN
POCCUICKON MU MUPOBOW MaTEeMaTUYECKON HAYKH.

- yMETh ONEPHUPOBaTh MOHATUSMHU: OIpEAEIICHUE,
akcuoMa, TeOopemMa, CJIEJCTBUE, CBOWCTBO, IPHU3HAK,
JI0Ka3aTelbCTBO,  PAaBHOCWIIBHBIE  (DOPMYJIHPOBKH;
yMeHue GOpMyIUpOBaTh 00OPAaTHOE M MIPOTHBOIIOJIOKHOE
YTBEP)KJICHHUE, MMPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIIOJIb30BaTh  METOJl MaTeMaTHU4YeCKOM HHIYKIINH;
MIPOBOJIUThH JOKA3ATEIbHbIE PACCYKICHUS MIPU PELICHUU
3aja4,  OLIEHMBATh  JIOTUYECKYIO  IPaBHIBHOCTb
pacCyXIEHU;

- YMETh ONEPUPOBATH MOHATUSIMHU: MHOXKECTBO,
MIOJIMHO’KECTBO, ONEPALMK HaJ MHOXXECTBAMU; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jyis
ONMCAHUS pEabHBIX MPOIECCOB U SIBICHUUH TIpU
pelleHnn 3ajady, B TOM YHUCJIE M3 APYTUX Y4eOHBIX
IIPEIMETOB;

- yMeTh ONEPUPOBATh MOHATUAMHU: Tpad, CBA3HBIN rpad,
JiepeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3ajaBaTh U
ONUCHIBaTh rpadbl pa3IUYHBIMU crocobamu;
MCIIONIb30BaTh Tpadbl MIPH PEIICHUN 33]1aY;

- yMETb CBOOOJHO ONEpUPOBATH  IMOHATHSIMHU:
coueTaHue, MEepPecTaHOBKA, YUCIO COYETAHWH, YUCIIO
nepectaHoBok; OmHoM HpIOTOHa; ymMeHHE NPUMEHSATH
KOMOMHATOpHbIE (aKThl U PACCYXACHUS ISl peLICHUs




3a1ad4;
-YMETh ONCPHUPOBATH IOHATUAMU. HATYPAJIBbHOC YUCIIO,

LEJI0€ 4YHUCJIO, OCTaTOK II0 MOIYJI0, PalUdOHAIBHOE

4HCJIO, UPPALMOHAIIBHOE 4HCIIO, MHO’KECTBA

HATypaJIbHBIX, LENbIX, PALIUOHAIBHBIX, IEHCTBUTEIIBHBIX

qucell; YMEHHME HCIOJIb30BaTh IPU3HAKU JIEIMMOCTH,

HalMEHbUIMHA OOLIMHA NenuTeNnb U HauMeHbIlee obliee

KpaTHOEC, aJIrOPUTM EBKJII/IZ[a Inpu pCHICHUM 3aday,

3HAKOMCTBO C PAa3JIMYHBIMU MMO3UIIUOHHBIMU CHUCTCMaMU

CUYMCJICHUS;

- YMeTh CBOOOJIHO OIEPUPOBATh MOHATUSAMU: CTENEHDb C

LENbIM II0Ka3aTeIeM, KOPEHb HaTypaJbHOM CTEINEHH,

CTEIIEHb C palMOHAJIbHBIM II0KA3aTeleM, CTEIEHb C

JNEHCTBUTENBHBIM  (BEILIECTBEHHBIM)  IOKa3aTeleM,

jJorapupM  4YMCIA, CHUHYC, KOCHHYC M  TaHIEHC

IIPOU3BOJIBHOTO YHUCIIA;

- YMCTb ONeprupoBaTh IIOHATUAMU: TOXJICCTBO,
TOXKJIECTBEHHOE npeoOpa3oBaHue, YPaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHWH W HEPABEHCTB,
PaBHOCUIIBHOCTb ypPaBHEHMM, HEPAaBEHCTB M CHUCTEM,
pauuoOHalbHBIC,  HUPPALMOHAJIBHBIE,  IIOKA3aTEIIbHBIE,
CTETIEHHbIE, JIOrapu(pMHUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUsl, HEPAaBEHCTBA M CHUCTEMbI; YMEHHUE pEIIATh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBl C IIOMOILIBIO
PAa3JIMYHBIX ITPUEMOB; pCIIATE YPaBHCHHU A, HCPABCHCTBA U
CHUCTEMBI C IapaME€TPOM; [PUMEHSATHL YPaBHEHWUS,
HCPABCHCTBA, UX CUCTEMBI IJId PCHICHUA MATEMATHYCCKUX
3aJa4 U 3a/1a4 U3 Pa3InYHbIX 00JIacTell HAyKU U peasbHOM
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KHU3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: TpaduK
¢bynkunu, odpaTHas QyHKIHS, KOMIIO3UIUS (YHKITUI,
JTUHeWHas QyHKIUs, KBaJpaTuyHas QyHKIUsS, CTEIICHHAs
(GyHKLUSA C LIebIM [T0Ka3aTelleM, TPUTOHOMETPUUYECKHE
(dbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (PYHKIINH,
nokasaresbHas U Jjorapupmudeckas GyHKINUN; yMEHHE
CTPOUTH TpapUKH (PYHKIH, BBIIOIHATE MIPEOOPA30BAHUS
rpaduKoB QyHKITHIA;

- YMEHHE UCTOIb30BATh TPAPUKU GYHKINN IS U3yUCHHS
IIPOLIECCOB M 3aBUCHUMOCTEM IpU pEHIeHUH 3aJad U3
Jpyrux y4eOHBIX HpPEIMETOB U U3 PEeaJbHOM JKU3HU;
BBIPaXKaTh bopmynamu 3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

- YMEHHE CBOOOJHO ONEPHPOBAThH MOHATUIMHU: YETHOCTh
(GyHKIUM, MEPUOJUYHOCTh (YHKIUHU, OIPaHUYEHHOCTh
(GYHKIIMM, MOHOTOHHOCTb  (DYHKLIHH, DKCTPEMYM
¢byHKIMM, HauOonblllee W HaWMEHbLIEe 3HAYCHMS
GyHKIMM Ha  TPOMEXKYTKE; yMEHHE TIPOBOIHTH
uccieoBaHue QyHKINH;

- YMEHHE HUCIOJIb30BaTh CBOMCTBA U rpaduku QyHKIMHA
JUId pellleHHs YpaBHEHUH, HEpPaBeHCTB M 33Jay C
napameTpamMi; — M300pakaTb ~ Ha  KOOPJIUMHATHOM
IUIOCKOCTH ~ MHOMKECTBa  pEUIeHHH  ypaBHEHHUIA,
HEPaBEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO  ONEpPUPOBATH  TMOHATHSIMHU:
MOCIEI0BATENbHOCTh, apu(pMeTHUecKasi Iporpeccus,
reoMeTpuueckas mporpeccusi, 0eCKOHEUHO YyObIBaroIas
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reoMeTpuyecKass  MpOrpeccus;  yMEHHE  3aJaBaTh
[IOCJIEZI0BATENbHOCTH, B TOM 4YHCIE€ C IOMOUIbIO
PEKYpPpPEHTHBIX (HOpMYIT;

- YMETb OIEpUpOBaTh MOHATUSAMH: HENPEPHIBHOCTD
(GyHKIMHM, acUMITOTHI Tpaduka QyHKIWU, TEpBas H
BTOpas MNpOU3BOJHAA (YHKIMH, IE€OMETPUUYECKUI U
¢u3nueckuif CMbICT MIPOU3BOJAHOM, IepBooOpa3Has,
OIIPEIECTICHHBIN UHTETPAI;

YMEHHE HaXOUTh ACUMIITOTHI Tpaduka GyHKIUY;

- yMEHHE  BBIUMCIATH  NPOU3BOJHBIE  CYyMMBI,
NPOU3BEACHUS, YAaCTHOTO M KOMIIO3MIMHU (YHKIHUH,
HaXO/UTh YpaBHEHHE KacaTebHOU K rpaduKy (QyHKIMHU;
- yMEHHME  UCHOJIb30BaTh  NPOM3BOJHYI  JJIs
uccie1oBaHusl QYyHKUUHN, Ul HAXOXKAEHUS HAaWTy4lIero
peleHuss B MPHUKIAAHBIX, B TOM YHCJIE COLMAIBHO-
PKOHOMHMYECKMX M  (U3MYECKHUX  3ajadax, s
ONpEJeNIeHUusI CKOPOCTH M  YCKOpPEHUS; HaXOJIUTh
wiomaad M o0beMbl (UTyp ¢ NMOMOUIBIO HHTErpaja;
MIPUBOIUTH IPUMEPHI MaTeMaTH4YeCKOIro
MOJICJIMPOBAHUST C TOMOIIBIO U depeHIHATbHBIX
YPaBHEHU;

- YME€Th ONEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YHCIa, MOJIYJIb M apTyMEHT
KOMIUJIEKCHOTO 4YHcia, (opMa 3amucH KOMIUIEKCHBIX
yhcen (reoMeTpuyeckas, TPUTOHOMETpUYEcKas U
anredbpanyeckas); yMeTh MPOU3BOAUTH apu(METHUECKHE
NEHCTBUS C KOMIUIEKCHBIMH YHUCIIAaMH;, TPHBOIHUTH
MIPUMEPHI UCII0JIb30BAHNS KOMITJIEKCHBIX YHCET;
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- yMeTh CBOOOJHO OINEPUPOBATH MOHATHSAMU: CpPEIHEE
apu(MEeTHYECKOE, Me1aHa, HanOoJbIIee u
HauMEHbIIIEEe 3HauEHUS, pa3Mmax, aucrepcus,
CTaHJAPTHOE OTKJIOHEHHUE Ui OINHCAaHUSA YHCIOBBIX
JIaHHBIX; YMEHHME UCCIIEOBATh CTATUCTUYECKUE JaHHBIE,
B TOM 4YHCJIE€ C IPUMEHEHUEM IpauyecKuX METOAOB U
JJIEKTPOHHBIX ~ CPEACTB; TIpaUuUecKd  HCCIIEOBATh
COBMECTHbIE HAOJIOJEHUS C MOMOUIbI Juarpamm
paccenBaHMs U JINHEWHOU PErpecCcuu;

- yMeTh HaxoJIuTb BEPOATHOCTH  COOBITHH C
UCTIOJIB30BAaHUEM TpaHUUEeCKHX METOJOB; INPHUMEHSTh
JUI pelleHus 3afad GOpMYJIbl CIOKEHUS U YMHOKCHUS
BEPOSATHOCTEH,  (QOpMysly  IOJHOW  BEPOSITHOCTH,
dopmyny bepuymiau, komMOMHAaTOpHBIE (DAaKTBI U
(bopMyIIbl; OLIEHUBATh BEPOSITHOCTH PEaTbHBIX COOBITHH;
YMEHHE ONEpUPOBATh MOHATUSAMU: CllydyaiiHasi BEIMUYMHA,
pacnpeneneHue BEPOSTHOCTEM, MaTeMaTH4eCcKoe
OXKHUJAHWE, AMCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIy4ailHOM BENWYMHBI, (YHKIUU pacOpelesieHus W
IUIOTHOCTH ~ PaBHOMEPHOIO,  IIOKa3aTE€IbHOIO U
HOPMAJIBHOTO PAaCIpelelIeHU; yMEHUE HCIIONb30BaTh
CBOMICTBAa W3YYECHHBIX PpACHPENEICHUM I pELICHUS
3ajja4; 3HAKOMCTBO C TMOHATUSIMH: 3aKOH OOJBIIMX
qHCceNl, METO/bl BBIOOPOUYHBIX HCCIIEIOBAaHUI; yMeHUe
NPUBOJUTH TPUMEPHI TPOSIBICHUS 3aKOHA OOJBIINX
YHCeJl B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJIHO OINEpUPOBATH IOHATUSMHU: TOUKa,
npsiMasi, IJIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyY,
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IJIOCKUM YTOJ, ABYTPaHHBIM yroil, TPEXT'PaHHBIA Yro,
[IEPECEKAIOINECS, MapalIeIbHbIE M CKPEUIMBAIOLIUECS
IpsiMble, MapajUIeIbBHOCTh U NEPHEHAUKYISIPHOCTD
IPSIMBIX M IUIOCKOCTEH, Yrojdl MEXIy INPSMBIMH, YTOJI
MEXIYy HpsIMOM M IUIOCKOCTBIO, YIOJI — MEXKIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BAaTh IIPU PELICHUU
3ajjady M3y4eHHble (AKThl M TEOPEMbl IUIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPYXKAIOLEM
MUDE; yMEHHUE OIIepupOBaThH MOHSTUSIMHU:
MHOTOTPaHHHUK, CEYEHWE MHOTOIPDAaHHUKA, MPaBUJIbHBII
MHOTOTpAaHHHK, MpH3Ma, NHpamuga, Gurypa u
MIOBEPXHOCTh BpallleHHs], LIWIMHJIP, KOHYC, 1map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U LIWIMHAPA,
[apaJuleJIbHbIE OCHM WJIM OCHOBAHMIO, CEUEHHUE IIapa,
IUIOCKOCTh, Kacaromascs cdepsl, LUIMHIpPA, KOHYCA;
YMEHHE CTPOUTHh CEYEHHWE MHOIOIpaHHUKA, U300paXkaTh
MHOTOTPaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpallleHUs, UX
CE€YeHHUs, B TOM YHCIE C IOMOIIBI DIIEKTPOHHBIX
CPEJCTB; YMEHHE IIPUMEHATh CBOMCTBA F€OMETPUUECKHUX
buryp, caMocTosITeIbHO (GOPMYIUPOBATH OINpPEAEIICHUS
U3y4aeMbIX (UTyp, BBIIBUTATh TUIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEOMETPUUYECKUX (GUryp, 0OOCHOBBIBATH WU
ONpoBepraTh MX; YMEHHME HPOBOJIUTH KIacCU(UKAILIUIO
buryp 1o pasNMYHBIM ~ TIPU3HAKAM,  BBINOJHATH
HE0OXO0IUMBIE JOTIOJHUTEIbHBIE TTOCTPOEHUS;

-yMeThb CBOOOJHO ONEpPUPOBATH MOHATHAMU: IUIOIIAIb
¢burypsl, 00beM (QUIypbl, BEIMYMHA YIJa, PACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE MEXIY MPSMBIMHU,
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paccTosHue MEXIy IUIOCKOCTAMH, IUIomanb chepsl,
IUIOIIAAb TOBEPXHOCTH MHPAMHJBI, IPU3MBI, KOHYCA,
WIMH/IpA, o0BeM KyOa, IPSMOYTOJIBHOTO
napajiesienunena, NOUpaMHIbl, MPU3MBblL, LMIMHAPA,
KOHYycCa, 11apa; YMEHHE HaXOIUTh OTHOLIEHHE 0OBEMOB
moA0OHBIX (uryp;

- yMeTb CBOOOJHO  ONEPUPOBATH  IOHSTUSAMHU:
JBW)KEHUE, TapajuIebHBIA IMEePeHOC, CUMMETpHs Ha
IUIOCKOCTH W B IPOCTPAHCTBE, HIOBOPOT,
npeoOpa3oBanue  momoOusi, MOMO0HBIE  (PUTYPEH;
YMEHHUE Paclio3HaBaTh paBHbIC U MOI00HBIE PUTYPEI, B
TOM 4YHCI€ B IPUPOAE, HCKYCCTBE, apXUTEKTYpE;
YMEHHUE HCHOJIb30BaTh TI'€OMETPUYECKHE OTHOLICHMS,
HaXOJUTh TFEOMETPUYECKHE BEIMYUHBI (JUIMHA, Yrol,
Iomaab, o0beM) MpH pEIleHUH 3ajad M3 JAPYIHX
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HH,

- yMeTb CBOOOJHO  OINEPHUPOBATH  IOHSTHUSIMHU:
NpsSMOYTOJIbHAsE ~ CHUCTeMa  KOOPAWHAT,  BEKTOD,
KOOPJAWHATBHl TOYKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOpa Ha  YHCJIO,
pasnoxeHue  BekTopa 1o  0asucy,  CKaJspHOE
IPOM3BEICHUE, BEKTOPHOE NPOU3BECHHE, YIOI MEXKIY
BEKTOpaMH; YMEHHME HCIOJb30BaTh BEKTOPHBIA U
KOOPJAWHATHBIM METO/A AJsl PELIeHUs TeOMEeTPUUYECKUX
3aJad W 3amad  JIPYIUX  Y4eOHBIX  IPEIMETOB;
ONEpUpPOBaTh MOHATUSAMHU: Marpuna 2x2 u  3X3,
OTIPENIEIUTENb MATPHUIIBI, TEOMETPHUYECKUH CMBICTT
OTIpE/ICITUTES,
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- YMETb MOJEIUPOBATH PEAIBHBIC CUTYAllMU Ha S3BIKE
MAaTE€MaTHUKH; COCTAaBJIATh BBIPAXKCHUSA, YpPABHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 3a/]auH,
HCCIJIEI0BATh IIOCTPOEHHBIE MOJIEIH C UCIOIb30BAHUEM
anmapara anreOpbl, MHTEPIPETUPOBATH IOJy4YEHHBIN
pe3yspTaT; CTPOUTH MAaTEMATHYECKHE MOJEIH C
IIOMOULIbI0 TE€OMETPUYECKUX IOHITHA U BEJINYMH,
pemars CBS3aHHBIE C HUMHU IPAKTHUYECKUE 3a/ayu;
COCTaBIIATh BEPOSITHOCTHYIO MOJEJIb "
MHTEPIPETUPOBATh IIOJYYEHHBIM PE3yJIbTAT;, pEeIlaTh
IIPUKJIAHBIE 337a4d CPEACTBAMH MAaTEMaTH4YECKOTO
aHaJln3a, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKOTO U
(bU3M4ECKOro xapakrepa;

- yMeHHUEe BbIOMPATh MOAXOAIIMN METO Uil pelieHus
3ala4yd; IIOHMMaHUWE 3HAYUMOCTH MAaTeMaTUKH B
W3YYEHUU MPUPOIHBIX M OOIIECTBEHHBIX IPOLECCOB U
SBJICHUI; YMEHHE PaclO3HABATh IPOSIBJICHUE 3aKOHOB
MaTeMaTHKd B  HMCKYCCTBE, YMEHHE IPHUBOJUTH
IIPUMEPBI MAaTEMAaTUYECKUX OTKPBITHM POCCUHCKON M
MHUPOBOM MaTeMaTUYECKON HAyKU

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpPe/ICTBA
MOMCKa, aHAJIN3a U
HUHTEpIIpEeTany HHHOPMAITUH,
U MTHPOpPMAIMOHHBIE
TEXHOJIOTHH ]ISl BBITOJTHCHUS
3aa4 npodeccuoHaIbHOM
JEeSITEIIbHOCTH

B 00nacti 1eHHOCTH HAyYHOTO MO3HAHUS:
- c(OPMHPOBAHHOCTh  MHMPOBO33pPEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKH U OOLIECTBEHHOM
MIPAaKTUK{, OCHOBAaHHOIO Ha JHMAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIIECHCTBOBAHWME  SI3BIKOBOM U

- YMETb OIEpUPOBaTh MOHATUSAMM: PpaLUOHAIbHAS
¢byHKLUsA,  MOKazaTenbHas — (QYHKUUS,  CTENEeHHas
byHKIMS, Jorapugmuyueckast byHKUMA,
TPUTOHOMETpPUYECKHE (QYHKIMH, OOpaTHbIe (DYHKINU;
YMEHHE CTPOUTh TpaduKu U3YYEHHBIX (QYHKIIHH,
UCIOJIb30BaTh TIpadUKU MNpU H3YYEHHH IPOLIECCOB U
3aBHCHMOCTEH, IpU pelIeHUH 3aa4 U3 IPYruxX yueOHbIX
IIPEIMETOB M 3a/Jad W3 pEaJbHOM JKU3HM; BBIPAKATh
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YUTATEIbCKOM KyJIbTYphl Kak CpeICTBa

B3aHUMOJICHCTBU MCKAY JIOIbMHU u
IIO3HAaHWA MHPaA;

- OCO3HAaHHC OCHHOCTH Hay‘IHOfI
ACATCIIBHOCTH, T'OTOBHOCTh OCYLICCTBIIATH
IIPOCKTHYIO nu HCCICA0BATCIIBCKYIO

IeSATEIbHOCTD UHMBUIYaIbHO U B TPYIIIIE.
OBnazneHue yHUBEPCAIBbHBIMU Y4€OHBIMU
II03HaBaTCJIbHBIMU IICﬁCTBPI)IMI/I:

B) paboTa ¢ nHpOpManuei:

- BJIaACTh HaBbIKaMH MMOJIy4CHHUA
uHpOpMAM U3 HCTOYHHUKOB Pa3HbIX
THIIOB, CaMOCTOSITEJIBHO ~ OCYIIECTBIISATh
HOUCK, CHCTEMATH3aLUI0 U

UHTEpHpEeTaluio UHGOpMAMKU pa3IuYHbIX

aHaju3,

BUJIOB U (DOPM NpEACTABICHUS;

- cO31aBaThb TEKCTBhI B Pa3IMIHBIX
dbopmaTax Cc  ydeToM

nHpopMallMM W 1LIEJIEBOM  ayJIuTOpUH,

Ha3Ha4YCHUA

BbIOMpast ONTUMAJIbHYIO bopmy
MIPEJCTABICHNUS U BU3yalIU3alluu;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpOpMaLuy, ee

COOTBETCTBUE IIPAaBOBBIM U  MOpPAJIbHO-
3TUYECKUM HOpMaM;

- HCII0JIb30BATh CpencTsa
MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX

TEXHOJOTHI B PEIICHUN KOTHUTUBHBIX,

dbopMynaMu 3aBUCUMOCTH MEXIY BEITHUNHAMU;

- yMETb OIIEpUpPOBaTh  IMOHATHUIMMU:

npeoOpa3oBaHue,

TOXKJIECTBO,
TOKJIECTBEHHOE ypaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHCHUH W HEPABEHCTB,
PaBHOCWJILHOCTh YpaBHEHUH, HEPaBEHCTB M CHCTEM,
palMoHaIbHbBIC, MOKa3aTeJIbHEIE,

CTCIICHHBIC, JIOFapI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMETPHUICCKHEC

HppairOHAJILHEIC,

YpaBHCHHS, HEPABCHCTBA W CHUCTEMBI; YMETh pEIIaTh
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMBI C IOMOIIBIO
pa3IMYHBIX MMPUEMOB; pellaTh ypaBHEHUS, HEPABCHCTBA
U CHCTEMBI C TIApaMETPOM; IPUMEHSTh YpPaBHCHHS,
HEPaBEHCTBA, ux CUCTEMBbI JUTST peleHus
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3 pa3IuuHbIX o0nacTen
HAyKH U peasibHOM JKU3HH;

- YMeTh CBOOOJHO ONEpPHPOBATH MOHITUSIMH: ABHKEHUE,
napajuieJIbHbIN IEPeHOC, CHMMETPHUS Ha TUIOCKOCTU U B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHUE TMOA00US,
noI00HbIE (QUTYphl; YMETh pacro3HaBaThb paBHbIE U
mo00HbIe (UTYPBI, B TOM YHUCJIE B MPUPOJIE, UCKYCCTRBE,
apXUTEKType; YMETh HCIONb30BaTh T'€OMETPUUYECKUE
OTHOIICHMSI, HAXOJIUTh TE€OMETPUUYECKHUE BEITUUHHBI
(nmuHA, yrom, Iiolaab, 00beM) MpU pelIeHuH 3a7ad U3
JIPYTUX y4eOHBIX MPEAMETOB U U3 pealbHOU KU3HU
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KOMMYHHKATHUBHBIX W OpPraHU3allMOHHBIX

3aJad ¢ CcOOMIOZieHHeM  TpeOoBaHMIA

OPrOHOMHUKH, TEXHUKH  O€30MacHOCTH,
THTHUCHBI, PECYpCOCOEPekKECHHUs, TPABOBBIX
u THYECKUX HOPM, HOPM
MH(POPMaITMOHHOHN 06€30MacHOCTH;
- BJIQJICTh HABBIKAMU DPACIO3HABAHUS U
3amuUTel MHPOpMAIUU, WH(HOPMAMOHHON

0€30MaCHOCTH JTAYHOCTH

OK 03. Ilnanuposats u
peann3oBBIBaTh
coOCTBEHHOE
npodeccruoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
IPeIIPUHIMATENbCKYIO
NesITeTIbHOCTD B
npodeccuonanpHOM chepe,
UCTIOJIB30BaTh 3HAHMS 11O
(rHAHCOBON TPAaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYyalHAx

B obnactu JlyXOBHO-HPABCTBEHHOTO
BOCITUTAHHSL:

--  chOpMHUPOBAHHOCTH  HPABCTBEHHOTO
CO3HAHMSI, 3THYECKOTO MOBEICHNU;

- CIOCOOHOCTh OIICHHWBATh CUTYAlUI0 U
MMPpUHHUMATDH OCO3HAHHBIC peuicHusd,
OpPUCHTHUPYACH HAa MOPAJIBHO-HPABCTBCHHBIC
HOPMBI 1 HIECHHOCTH,

- OCO3HAHHWE JIMYHOTO BKJIAJa B TIOCTPOCHHE
YCTOHYHMBOTO OyayIIEro;

- OTBETCTBCHHOEC OTHOIIEHHUE K CBOHMM
pPOIMTENSIM M (MJIM) IPYTUM YiIEHAM CEMbH,
CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO

MPUHATUS [IEHHOCTEH CEMEHHOW >KU3HH B

COOTBETCTBUM C TpaJWLUSMU HapOJOB
Poccuwn;
OsnageHue YHUBEPCAIbHBIMHU

PETYIATUBHBIMUA )ICI\/'ICTBI/ISIMI/IZ
a) caMOoOpraHu3anus:

- YMETb ONEPHUPOBaTh MOHATHIMHU: PaALUOHAIBHBIE,

UppalroHaIbHbIC, noKa3atesbHbIE, CTETICHHBIE,
JOrapu(PpMHUUECKUE, TPUTOHOMETPHUYECKUE YpaBHEHUS W
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONIEPUPOBATh MOHITHSIMHU: MHOTOIPAHHHK, CEYCHUE
MHOTOTpaHHHMKa,  KyO,  Tapajjienenwren,  pHu3Ma,
nupamMuia, GUrypa m MOBEPXHOCTH BpAIEHUS, IFITUHID,
cdepa, ¢burypsl
Kacaromasics  cepbl, IUIMHAPA,
IONIa/lb TOBEPXHOCTH MHPAaMUIbI, TPHU3MBI, KOHYCa,

WINHApA, 011316 cepbl, 00beM Ky0a, MpsSIMOYTOJILHOTO

KOHYC, IIap, ceuyeHus BpaleHus,

IIJIOCKOCTB, KOHYCa,

napajuiejienunesa, MOUPAMHUABL,  [PU3MBI,  LUIUHAPA,
KOHyCa, Ilapa; yMeHHe H300paxaTb MHOTOTPAaHHUKU H
ITOBEPXHOCTH BPAILECHHUSI, UX CEYEHUS OT PYKH, C IOMOIIBIO
YEPTEIKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMETh

pacrio3HaBaThb YMETH

CUMMETPHIO B  TIPOCTPAHCTBE;

pacro3HaBaThb MMPAaBUJIbHBIC MHOT'OI'PAHHUKH;

- YMETh
cucreMa

OneprupoBaTb IOHATUAMU: IpsAMOYroJjibHas

KOOpJAUHAT, KOOPAWHATHBI TOYKH, BCKTOp,
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- CaMOCTOSTENILHO OCYIIECTBIIATh
MIO3HABATENIBbHYIO JESITEIbHOCTD, BBIABIATDH
u  GOpMyIHpOBaATH
COOCTBEHHBIE 3a7auu B 00Opa3oBaTenbHOU
JeATEIIbHOCTH U )KU3HEHHBIX CHTYaIHIX;

- CaMOCTOATCIIBHO

npoOJeMbl, CTaBUTh

COCTaBJIATHb I1J1aH
pEeUICHUA HpO6JICMBI C YYCTOM HMCHOIIUXCA

pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U

IIPEATNIOYTEHU;

- 1aBaTh OLICHKY HOBBIM CHTYaIUsIM;
CIOCOOCTBOBATh (bopMHEpOBaHHUIO U
OPOSIBICHUIO  LIMPOKOW  DPyJWLIUU B
pa3HBIX O0JAcTAX 3HAHWH, ITOCTOSIHHO

MOBBIIIATE CBOM  00pa30BaTCIbHBIA M
KYJIbTYpHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

WCIIOJIb30BaTh MPHEMbl peIeKCHH IS
OLICHKA  CHUTYyallud, BBIOOpA  BEPHOTO
pelIeHuUS;

- YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO
MPUHUMATh PEIICHHUS [0 UX CHUKECHUIO;

B) AYMOITMOHAIbHBIN
MPe/IoJararoIui chOpMUPOBAHHOCTb:

BHYTpeHHeﬁ MOTHBAIIUU, BKITIOYAIOIIEH

HHTCIIJICKT,

CTpeMJIEHHE K JOCTHKEHUIO Ieid U
ycrexy,

YMCHUEC HeﬁCTBOBaTB, nucxoasa M3 CBOUX

OIITUMHU3M, MHHUIHUATHUBHOCTD,

BO3MO>KHOCTEH;

KOOpJAUHATBI BCKTOpPA, CKAJKIPHOC IMPOU3BCACHUC, YIOJ

MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BEIICHUE
BEKTOpa Ha YHUCJIO; HAXOJUTh C IOMOILIBIO H3YYEHHBIX
dbopMynl KOOpAMHATHI CEpeIUHBbl OTpe3Ka, pPaCCTOSHUE

MCXKAY ABYMSA TOYKaMU
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- OJMIIATHH, BKIIOYAIOIMIEH CIIOCOOHOCTE
[IOHUMATh
Apyrux,
OCYIIIECTBICHUHU
CIOCOOHOCTD K

SMOLIMOHAJIBHOE  COCTOSIHUE
YYUTHIBATH ero pu
KOMMYHUKAaIUH,
COUYYBCTBHIO u
COIIEPEKUBAHMUIO;
- COUMaJbHBIX HABBIKOB, BKIIIOYAIOIIUX
CIOCOOHOCTh BBICTPaMBATh OTHOIICHUS C
JOPYTUMHU JIIOJIbMH, 3a00TUTHCS, IPOSBIATH

WHTEpEC U pa3pemmaTh KOH(IUKTHI

OK 04. DpdexTuBHO
B3aMMO/ICHCTBOBATh U Pa0OTATh
B KOJUICKTHBE U KOMaHJIe

I'oToBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH U CAMOOIPE/ICIICHUIO;
-OBIIa/ICHHE HaBbIKAMU yueOHo-
HCCIIEeIOBATENbCKOMH, MPOEKTHOMN u
COITMAIIBHOM JeSITEIIFHOCTH,

OBnanenue YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMHU:

-a2) COBMECTHAsI IeATEIIbHOCTD:

- MMOHUMATh u UCTIONIb30BATh
MpEeUMYIIeCTBa KOMaHIHON u
WHIUBUAYAIBHON paboOTHI;

- MPUHUMATH enu COBMECTHOM
NesITeTbHOCTH, OpraHHU30BHIBATH "
KOOpJIUHUPOBATh  JCWCTBHSI 1O €€

JIOCTYDKCHHIO: COCTABIIATh IIaH JCHUCTBHH,
pacnpenenarb pPojidi C Y4eTOM MHEHHM
YY4aCTHUKOB  00CYXIaTh

COBMECTHOH paboThI;

pe3ybTaThl

- YMETh ONEPUPOBATh MOHATUSAMH: CIyYalHBIA ONBIT U
ciiyyailHoe  CcOObITME,  BEPOSTHOCTb  CIIy4allHOTO
COOBITHS;  YMETh  BBIYMCIATH  BEPOATHOCTH  C
UCIIOJIb30BaHUEM TIpaUUYeCKUX METO/0B; IPUMEHSThH
(GOopMyIIbl  CIIOKEHUST M YMHOXKEHHUS BEpOSTHOCTEH,
KOMOMHaTOpHble (akThl U (OPMYJbBI NpPU pEIICHUU
3a/1a4; OIICHUBAThb BEPOSITHOCTU PEAIbHBIX COOBITH;
3HAKOMCTBO CO CIIyYalHbIMM BEJIMYMHAMH; YMEHHUE
NPUBOAUTH MPUMEPHl MPOSBICHUS 3aKOHA OOJBIINX
qucen B IPUPOJHBIX U OOIECTBEHHBIX SBJICHUSAX;

- YMeTb CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: CTEHEHb C
LEJIBIM [IOKA3aTeJIeM, KOPEHb HaTypaJbHOW CTEIEHH,
CTENeHb C pAlMOHAJIBHBIM I[IOKa3aTeJeM, CTENeHb C
JIEACTBUTEIIbHBIM

(BelleCTBEHHBIM)  TIOKa3aTeleM,

norapupm TaHTEHC

IIPOU3BOJIBHOI'O YKUCJIaA,

yucia, CHHYC, KOCHUHYC H
- yMeTb CBOOOJIHO OMNEpPUPOBATH MOHATUSAMHU: Tpadux

¢byHkuuu, oOpatHas (YyHKIMS, KOMIO3MLIUA (DYHKIUI,
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- KOOPAMHUPOBATh U BBIIOJIHATH padboTy B
YCIIOBUSIX PEAIBHOrO, BUPTYaJIbHOIO H
KOMOHWHHUPOBAaHHOTO B3aUMOACHCTBUS;

- OCYIIECTBIIATh
CTPATETUYeCKOe IOBEAEHUE B Pa3IMYHBIX
CUTyalUsiX, IpOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.

IIO3UTHUBHOC

OBnanenue YHUBEpPCATbHBIMU
PETyISTUBHBIMH JICHCTBUAMMU:

0) npuHsATHE CeOs U APYTUX JIFOJICH:

- IPUHUMATh MOTUBBI U APTYMEHTBI APYTHX
JOfel  Tpu aHauM3e  pe3yJbTaToOB
JEATEILHOCTH;

- MPHU3HABaTh CBOE MPABO U IPABO APYIHX
JIIOZICH Ha OIINOKH;

- pa3BHBATh CIIOCOOHOCTh TOHUMATh MHP C

MO3UILIMU IPYrOro YeIoBeKa

AMHeWHass — (QYHKOUS,  KBaapaTHyHas  (QyHKIuS,
crernieHHass ~ (QyHKOUS ¢ HENbIM  [TOKa3aTeJeM,
TPUTOHOMETPUUECKUE bynkuuy, oOpaTHbIe

TpUroHOMeTpuueckue (GYHKIMHM, [OKa3aTelbHas U
norapupmMuueckas (QyHKIUU; YyMETh CTPOUTH TpaduKu
(GyHKIMA, BBIIOJHATH TNpPeoOpa3oBaHus TrpaduKoB
GbyHKIM;

- YMETh HCIOJIb30BaTh rpaduku QYHKIIUH 1T H3ydSHUS
NPOIIECCOB W 3aBUCHMOCTEH MPH PEUICHWH 33134 U3
JIPYTUX YYeOHBIX IMPEIMETOB W W3 PEATbHON KHU3HU;
BBIPAXAaTh bopmynamu 3aBHCUMOCTH MEXITy
BEJIMYMHAMU;

- CBOOOJHO OMNEpUPOBATH TMOHITUSIMH: YETHOCTh
(GyHKIIUM, TEepUOJUYHOCTh (DYHKIUU, OTPAHUYEHHOCTH
(GYHKIIMM,  MOHOTOHHOCTh  (DYHKIHH, IKCTPEMyM
¢yHKIMM, HauOoNblllee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM ~ HAa  TPOMEXKYTKE;,  YMETh

uccienoBaHue PyHKINY;

MPOBOJUTH

- YMETh HCIIOJIb30BaTh CBOMCTBA U rpaduxu (yHKIUI
JUIs. PpEUIeHMs] ypaBHEHUM, HEPAaBEHCTB M 3aJad C

napameTrpamMy;  u300pakaTb ~ Ha  KOOPIMHATHOM
IUIOCKOCTM ~ MHOXECTBAa  PEIICHMH  ypaBHEHMH,
HEPABEHCTB U UX CUCTEM
OK 05. OcymectBuiaTs B obnacTu acTeTH4ecKOro BOCIUTAHMUS: - yMETh  ONEpUpOBaThb  MOHATHIAMHU:  CpeIgHEe
YCTHYI0O U  IHUCBMEHHYIO - JCTETUYECKOE OTHOIIEHHWE K MHUpY, apudmernyeckoe, Me/IiaHa, HauOobIIEe u
KOMMYHHUKAIHIO Ha BKJIIOYasi JCTETUKY ObITa, HAYYHOTO U HauMeHbIIIee 3HAYEHUS, pa3max, JTUCTepcus,
rocy/1apCTBEHHOM A3BIKE TEXHUYECKOTO TBOPYECTBA, CIOPTa, Tpyla CTaHJAPTHOE OTKJIOHEHHME YUCJIOBOrO0 Habopa; yMEeHHE

Poccuiickoit ®@enepauun ¢

1 OOIIECTBEHHBIX OTHOIICHUIH;

MU3BJICKATBh, HHTCPIIPECTUPOBATDH I/IH(I)OpMaI_II/IIO,
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y4eToM ocoOeHHoCTeH

COLIMAJIBHOTO U KYJIBTYPHOT'O

- CIIOCOOHOCTH BOCIIPUHHMMAThH Pa3IMYHBIC
BHUJIBl UCKYCCTBA, TPAAULUU U TBOPYECTBO

MpeACTaBICHHYI0 B Tal0nMuax, Ha JadarpaMmax,

rpadukax,  OTPaXKAWIIyld  CBOWCTBA  pEAbHBIX

KOHTEKCTa CBOETO M JPYTUX HapoJOB, OUIyIIaTh MIPOIIECCOB U SIBIICHUI; MPECTABIATh MH(POPMALUIO C
SMOLMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA; IOMOIIBI0  TaluulI W JuarpaMM;  MccieloBaTh
- yOeXIeHHOCTb B 3HAYUMOCTH JUIf CTaTUCTUUYECKHUE JIaHHBIE, B TOM YUCIIE C IPUMEHEHHEM
JMYHOCTU U OOIIECTBAa OTEUECTBEHHOIO U rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB;
MHUPOBOTO HCKYCCTBa, STHUYECKHUX - yMEThb OIIEpUPOBaTh IOHATUSAMHU: TOUKa, MpsMasd,
KYIbTYPHBIX TpajULMd U  HApOJHOIO IUIOCKOCTb,  INPOCTPAHCTBO,  JIBYIPaHHBIM  yrou,
TBOPYECTBA; CKpEIMBAIOIIMECS  MpsIMble,  MapaJUIeIbBHOCTh U
- TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX NEPIEHIUKYIAPHOCTh MPSIMBIX M IUIOCKOCTEH, YIoj
BUJIaX HMCKYCCTBA, CTPEMJICHUE IPOSBIATH MEXy HPSAMBIMH, YIoJl MEXAY HNPSIMON U IJIOCKOCTBIO,
KayecTBa TBOPYECKOM JTMYHOCTH; yrojl MEXIy IUIOCKOCTSMH, PAacCTOSTHME OT TOYKH J10
OBnanenune YHHUBEPCAJIbHBIMU IUIOCKOCTH, PAcCTOSIHUE MEXAY NPSMbIMH, PacCcTOSIHUE
KOMMYHHUKaTHUBHBIMH JE€HCTBUSAMMU: MEXIY TIOCKOCTSIMH;
a) oO1ieHue: - YMETb HCII0JIb30BaTh NPU PELICHUM 3a7a4 N3y4YCHHbIE
- OCYILIECTBJISITh KOMMYHHUKAIIUU BO BCEX (GakTbl M TEOpeMbl IIAHUMETPUU; YMEHHE OLEHUBATh
cdepax KU3HU; pa3Mepbl 00BEKTOB OKPY>KAOLIET0 MUPA
- pacrno3HaBaTb HEBEpOAJIbHBIC CPEACTBA
oOuieHus, MMOHUMATh 3HauYEHUe
COLIMAJIbHBIX 3HAKOB, pacrno3HaBarthb
MPENOCHIIKM KOH(MIMKTHBIX CHUTyallud U
CMSTr4aTh KOH(IUKTHI;
- Ppa3BEpHYTO M JIOTMYHO H3JIaraTb CBOIO
TOYKY 3p€HUS C  HCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB
OK  06. [IposiBnsATH - 0CO3HaHUE OOYYaIOUIUMUCS POCCUHCKOM - yYMETh OINEpUpPOBaTh MOHATHAMHU: IPAMOYTOJIbHAS
IpaXKAaHCKO- IpaXIaHCKON UACHTUYHOCTH; CHUCTEMa KOOpIWHAT, KOOPJAWHATBI TOYKHU, BEKTOD,

MNaTpUuOTUYCCKYHO TTO3HUIUIO,

- LCJICHAIIPAaBJICHHOC pPa3BUTHC

KOOpPAWHATBI BEKTOPA, CKAJAPHOC IMPOU3BCACHUC, YTI'OJI
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JIEMOHCTPHPOBATH
OCO3HAHHOC IIOBEJICHUEC Ha
OCHOBE TPaIULIIUOHHBIX
00I11eYeIOBEYSCKUX

HeHHOCTeﬁ, B TOM 4YHCIIC C

y4EeTOM rapMOHHM3alUuU
MEKHALIMOHAJIBHBIX u
MEXPEJINTUO3HBIX
OTHOILICHHUH, [IPUMEHSATH
CTaHJAPThI
AHTUKOPPYILIMOHHOIO
MIOBEJICHUS

BHYTPEHHEH NO3ULMU JIUYHOCTU HA OCHOBE

IYXOBHO-HPaBCTBEHHBIX LIEHHOCTEN
HapOJ0B Poccuiickoit ®enepanuu,
HUCTOPUYECKUX u HallMOHAJIbHO-
KYIbTYPHBIX Tpaaului, QopMUpOBaHUE
CUCTEMBI 3HAYUMBbIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOIO MHUPOBO33pEHU,
MPABOCO3HAHMUS, 3KOJIOTUYECKOM

KYJbTYpbI, CIIOCOOHOCTH CTaBUTh IEIH H
CTPOUTD KU3HEHHBIC IJIAHBI;

B dacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HaHUE CBOUX KOHCTUTYLHOHHBIX
npaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA U
MPaBONOPSIJIKA;

- MIPUHSATHE TPATUITMOHHBIX
HAITMOHAJILHBIX, 00I1IeYeTI0BEYECKUX
TYMaHUCTUYECKUX U JIEMOKPATHUYECKUX
IIEHHOCTEH;

- TOTOBHOCTb MPOTUBOCTOSITH HUICOJIOTUU
JKCTPEMHU3MA,

KceHopoouu,

HaI[MOHAJIN3Ma,
TUCKPUMHUHALIAN 1 (o)
COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaI[MOHATLHBIM MTPU3HAKAM;
- TOTOBHOCTh  BECTH  COBMECTHYIO
ESITENLHOCTD B WHTEpecax
TPaKJIAHCKOTO 00IIeCcTBa, y9acTBOBAaTh B

CaMOYTIPaBIICHUH B

MEXJy BEKTOpamMH, CyMMa BEKTOPOB, MPOU3BEIACHUE
BEKTOpa HAa YMCJIO; HAXOJUTh C MOMOILIBIO U3YYEHHBIX
(dhopMyIl KOOpIMHATBI CEPEIUHBI OTPEe3Ka, PaCCTOSHUE
MEXIY TBYMS TOUKaAMHU;

-yME€Th BBIOMPATh MOIXOANIUNA U3YYCHHBIA METOM IS
perieHus pacro3HaBaTh
(akTl ¥ MaTeMaTUYeCKHE MOJCIHW B MPUPOIHBIX H

3ajJa4u, MaTEMaTHYCCKHUEC

O6HI€CTBCHHI)IX ABJICHUAX, B  HCKYCCTBC; YMCHHUC

MPUBOJIUTh MPUMEPBI MATEMaTUYECKUX  OTKPBITHI
POCCHIICKOM U MUPOBOM MaTEMaTHUYECKON HAYKH.

- YMETb ONEPUPOBATH IMOHATUSMHU: CIyYalHBIN OIBIT U
Cly4aiiHOE

COOBITHS;

COOBITHE,  BEPOSATHOCTb  CIy4ailHOTro
YMETh  BBIYHUCIATH  BEPOSITHOCTb €
UCIIOJIb30BaHUEM TIpaUUYeCKUX METO/0B; IPUMEHSThH
(GopMysbl CIOXKEHHS UM YMHOXXEHHUS BEpOSTHOCTEH,
KOMOMHaTOpHble (akThl U (OPMYJIBI TPU pEIICHUU
3a/1a4; OIICHUBAThb BEPOSITHOCTH pEalIbHbIX COOBITUI;
3HAKOMCTBO CO CIIyYalHbIMM BEJIMYMHAMH; YMEHHUE
MIPUBOJIUTh TPUMEPHI TPOSIBICHUS 3aKOHA OOJIBIINX
qKcel B IPUPOJHBIX U OOIECTBEHHBIX SBICHUAX
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0011e00pa3oBaTeIbHOM  OpraHu3aluu U
JETCKO-FOHOIIECKUX OpraHU3alusX;

- YMEHHE  B3aUMOJIEHCTBOBATh
COLIMAJIbHBIMU WHCTUTYTaMHU B
COOTBETCTBUM C UX (QYHKIUIMU
Ha3HA4YCHHEM;

- TOTOBHOCTb K TYMaHHUTApHOH U
BOJIOHTEPCKOM €SI TEIbHOCTH;
MaTPUOTHYECKOIO BOCIIUTAHHUS:

- c(hopMUPOBAHHOCTH POCCUICKON
IpaXx/1aHCKON UJCHTUYHOCTH,
MaTpUOTH3Ma, YBAXEHUA K  CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH IE€pPE]
Poaunou, ropaocty 3a CBOW Kpau, CBOKO
Ponuny, cBOM A3BIK U KYJIBTYpY,
MIPOIIIIOE u Hacrosuiee
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuwy;

- HOEHHOCTHOC OTHOIICHHEC K
TroCyaapCTBECHHBIM CHUMBOJIaM,
HCTOPUYICCKOMY u MIpupoaAHOMY

HACJEIUI0, TMaMATHUKAM, TPaJAULUiIM
HaponoB Poccun, noctuxkenusim Poccuu B
HayKe, UCKYCCTBE, CIIOpTE, TEXHOJIOTHIX
U TpYIe;

- uaeHas yO0eXJIeHHOCTh, TOTOBHOCTh K
ciykeHuro  u  3amuTte  OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;
OCBOCHHBIE oOyJaromumucs
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MEXKITPEAMETHBIC MOHSATHUSA u
YHHUBEpCalIbHBIE  y4eOHBIC  JICUCTBUSA
(perynaTuBHBIE, [03HABATEJIbHBIE,
KOMMYHHKATHUBHBIE);

- CIOCOOHOCTH HX HCIOIL30BaHUA B

M03HABaTENLHOM u COIIMATLHOM

MPaKTHKE, TOTOBHOCTE K
CaMOCTOATEIIbHOMY  TUIAHHUPOBAHUIO U
OCYIIECTBIICHUIO y4eOHOU ACSITEILHOCTH,
OpraHu3aly y4eOHOTO COTPYAHHYECTBA
C TMENarorMYecKUMH paOOTHUKAMU U
CBEPCTHHUKAMH, K Y4aCTUIO B IOCTPOCHUU
WHUBUAYAIbHON o0OpasoBarenbHON
TPaCKTOPHH;

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIBCKOM, MPOEKTHON U COLMAIIBHOM

JICATCIIBHOCTH

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKpYKarouei
CpeIbl, pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMarTa,
MPUHIIUIIBI OEPEKITUBOTO
MPOMU3BOJCTBA, 2P (HEKTUBHO
JIEWCTBOBAThH B
YPE3BBIYANHBIX CUTYAITUIX

- HC IIPUHHUMATH I[CI\/'ICTBI/HI, IIPUHOCAIIINEC
Bpel OKpYXKarollen cpee;
- YMETb NPOTHO3MPOBATH HEOJIArONPHUSITHBIE

JKOJIOTUYECKHE IIOCJIEICTBUS
IpEeAIPUHUMAEMBIX JEUCTBU,
IIpeI0TBpalaTh UX;

- pacumupuTh ONBIT  JIEATEIBHOCTH

9KOJIOTMYECKON HalpaBIeHHOCTH;

- pa3pabaThIBaTh IUIAH PELIECHUS MPOOIEMbI
c y4eTOM
MaTepHalbHbIX U

aHajJIn3a UMCIOIIUXCs

HEMATCPpHUAIIbHBIX

- yMeThb MOHATUSIMM:  (YHKIIMS,
HenpepbiBHAas (YHKIMS, NPOM3BOJHAs, NEpBOOOpasHasdi,
OIPEEIIEHHBIM UHTETPAJl; YMETh HAXOAUThH MPOU3BOIHbIE
JJIEMEHTApHbIX  (YHKUWH, HCHOJb3ys  CIPaBOYHbBIE

ucciacaoBatb B HpOCTeﬁHlHX cirydasax

OIepupOBAThH

MaTepUabl;
(GYHKIIMM HAa MOHOTOHHOCTb, HAXOJWThb HaWOOJbIIME U
HAaUMEHbIINE 3HA4YeHUA (QYHKIMH;, CTPOUTH TIpaduKu

MHOT'O4YJICHOB (¢ HCIIOJIB30BaHHUEM afnrmapara

MaTEeMaTHYECKOTO aHalln3a; MPUMEHSTHh IPOU3BOTHYIO
NPH pEIICHWW 3a7ad Ha JIBIDKEHUE, pelaTh MPaKTHKO-
HanOOJIbIINE u

OpPUCHTHUPOBAHHBIC 3aa4du Ha
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pecypcos;
- OCYIIECTBIISITH IIeJICHATIPABICHHBIA MMOUCK
nepeHoca CpeACTB U CHocoOOB JIEHCTBHS B
npodeccuoHaNbHYIO Cpeay;

- yMeTh
MO3HABATEJIbHYIO M MPAKTHYECKYIO o0yacTu

MIEPEHOCUTh 3HaHUs B
KU3HEACITEIbHOCTH;

- MpenjaraTb HOBBIE IPOEKTHI, OLICHUBATh
UJICH C TIO3ULIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

- JaBaTh OIICHKY HOBBIM CHUTYallHsM,
BHOCHUTh KOPPEKTHUBBI B  JACATEIHHOCTB,
OIICHMBATh  COOTBETCTBHE  PE3YyJIbTATOB
LETSIM

HAUMEHBIIINE 3HAYCHUS, HA HAXOXKJECHUE yTH, CKOPOCTH
U YCKOPCHHS;

- yMETh OIEePUPOBATH TOHATHUSMHU: JBUKCHHE B
NPOCTPAHCTBE, TMOAOOHBIE (UTYpHl B TPOCTPAHCTBE;
UCITIOJIB30BaTh OTHOIICHUE IUIOMAICH TMOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY,

- YMETh BBIYHCIATh FCOMETPHUYCCKUE BEIUYMHBI (JIUTHHA,
00BeM,

yroj, IUIolIajb, MMOBEPXHOCTH),

UCTIONB3Ys N3yYeHHBIE (POPMYIIBI U METO/IbI

mIiomanab

IIK 1.1. ®opmupoBarts
AITOPUTMBI pa3paboTKu
IPOrpaMMHBIX MOJyJieH B
COOTBETCTBUHU C
TEXHUYECKHUM 33JJaHUEM.
1K 2.1. Pa3zpaGatbIBaTh
TpeOoBaHUs K
IPOTrpaMMHBIM MOJTYJISIM Ha
OCHOBE aHAJIN3a IPOEKTHOU
Y TEXHUYECKON
JIOKYMEHTAIlUU Ha MPeIMET
B3aNMOJICHCTBHSA
KOMITOHEHT.

I1K 4.2. OcyuiecTBisATh

- BJIaJIETh HaBBIKAMU TIOJTYYCHHS
“H(pOpPMAIIUU U3 TEXHUUECKHUX
HMCTOYHUKOB, CAMOCTOSITEIIEHO
OCYIIECTBJISITh TTOUCK, aHATN3, PACUETHI,
CUCTEMAaTH3aIHIO TaHHBIX;

- pemiaTh MpUKIaIHbIE 3a/1a4H B 00IACTH
npodeccroHaNbHOI 1eATEeNbHOCTH

- 3HAuYe€HUWE MaTeMAaTUKH B NPodecCHOHATBLHON

NCATCIIBHOCTU u npu OCBOCHUHN OCHOBHOH
npodeCCHOHAIBHON 00pa30BaTeIbHON MTPOTPaMMBlI;

- 3HaHHUC OCHOBHBIX MAaTCMAaTHYCCKHX MCTOJ0B

pelieHuss  MPUKIAAHBIX  3aJad B obOjacTu
npodecCHOHATBLHOMN 1eATeNbHOCTH;

- 3HAaHWE OCHOBHBIX IIOHATUH U  METOZOB
MaTeMaTU4eCKOro aHanunsa, JUCKPETHON
MaTeMaTUKHU, JIMHEHHON anreopsl, TEOpUHU

BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTUKHU.
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U3MEPEHUS
AKCIUTyaTallMOHHBIX
XapaKTEPUCTHUK
IPOrpaMMHOr0 0o0ecrieueHust
KOMIIbIOTEPHBIX CUCTEM

- JJMIHOCTHBIC PC3YJIbTAThI

JIn4HOCTHBIE PE3YJIBTATHI
3

Ko nTMYHOCTHBIX pe3ysbTaToB

pr,Z[OJ'IIO6I/IBLII\/'I, KPpUTHYCCKU MLICHHMHﬁ, HallEJICHHBIA Ha  JOCTH)KEHHE IIOCTABIICHHBIX ueneﬁ;

JIEMOHCTPHUPYIONUH TPOPECCHOHAIBHYIO KU3HECTOMKOCTh

pean3anyy MporpaMMbl BOCIIUTAHUS peanu3anuu
(Oeckpunmopbwt) MIPOTrPaMMBI
BOCIIMTAHMUSI
Oco3HaNMi ce0st rpakIaHMHOM U 3aIIIUTHUKOM BEJIMKOMN CTPaHbI JIP 1
['oTOBBINI MCHONB30BAaTh CBOM JMYHBIA M INpOo(ecCHOHANbHBIM MOTEHIMAl Ji 3alUThl HAIMOHAJIbHBIX JIP 2
uHTepecoB Poccun
JleMOoHCTpUpYIOIIMK MPUBEPKEHHOCTh K POJHON KyJIbType, MCTOPUUYECKON NHaMsITH Ha OCHOBE JIOOBU K
Poagune, ponHoMy Hapoay, MajaoW pOAMHE, NPU-HATUIO TPAAULMOHHBIX LIEHHOCTEH MHOTIOHALIMOHAJIBLHOIO JIP 3
Hapopa Poccun
IIpuHuMaromMii ceMelHble LIEHHOCTU CBOEro Hapona, TOTOBBIM K CO3JaHMIO CEMBU U BOCIUTAHUIO JIETEH;
JEMOHCTPHUPYIOIIUN HENPUATHE HACWIMS B CEMbE, YXOJa OT POJMUTEIBCKOM OTBETCTBEHHOCTH, OTKa3a OT JIP 4
OTHOILIEHHUH CO CBOMMHU JIEThbMH U X (PMHAHCOBOT'O COAEPIKAHUS
3aHUMAaIONIMK aKTUBHYIO TPAKIAHCKYIO MO3HUITNIO N30UpaTesisi, BOJIOHTEPA, OOIIECTBEHHOTO JACSITEIS JIP 5
[TpuHMMarOmKK 1eny U 3a7aud HayYHO-TEXHOJOTHYECKOr0, IKOHOMUYECKOT0, HH()OPMALIMOHHOTO Pa3BUTHUS P 6
Poccuu, roToBbIi paboTaTh Ha UX JIOCTH)KEHUE
['oTOBBIIT  COOTBETCTBOBATH  OXKHMJAHMSIM  paboTojmareneii:  MPOEKTHO  MBICHAIUNA, A(HPEKTUBHO
B3aUMOJCUCTBYIOIIMM C WICHAMH KOMAaHIbl M COTPYAHUYAIOIMIMK C JAPYTMMHM JIIOJBMH, OCO3HAHHO
BBIMOJHAIOUINI MpodeccruoHanbHble TpeOOBaHUS, OTBETCTBEHHBIN, MyHKTYaJbHBIM, TUCIHUILUIMHUPOBAHHBIMH, JIP 7

3Hpu600ﬂmc;z KOObL TUYHOCHHbBIX pe3yioemamoe peaiuzayuu npocpammsbl 60CNUMARUL U C Yy4emom ocobennocmeli npod)eccuu/cneuuaﬂbf:ocmu 6 coomeencmeuu ¢ HpuﬂoafceHueM 3

rioon
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[Tpu3HaromMii EHHOCTh HEMPEPHIBHOTO 00pa30BaHUs, OPUEHTUPYIOIIUICS B U3MEHSIOIIEMCS PhIHKE TPYy/a,

n3beraromuii 0e3pabOTHIII, YIPABISAIOMUA COOCTBEHHBIM MPOGECCHOHANBHBIM pPa3BUTHEM; pe(IeKCUBHO JIP 8
OLICHUBAIOIINK COOCTBEHHBIN )KU3HEHHBIN OIBIT, KPUTEPUH JIMYHOM YCTICHIHOCTH

YBaxaromuii STHOKYJIbTYPHBIE, PEIMTHO3HBIC TpaBa 4ejIOBeKa, B TOM YHUCIE, C OCOOEHHOCTSIMH Pa3BUTHUS;

HEHSIINA COOCTBEHHYIO M UYKYI YHUKAIBHOCTh B Pa3lIMYHBIX CUTYyallUsX, BO Bcex (opmax m BHIax JIP 9
JI€ATEIbHOCTH

[IpyHuMarOmUKA aKTUBHOE Yy4YyacTHE B COLMAJIBHO 3HAYMMBIX MEPOIPHUSATHSIX, COONIONAIONIMNA HOPMBI

MIPABOIIOPSJIKA, CICAYIOMINN HIeanaM IpaKIaHCKOro o0IecTBa, odecredeHusl 0€30IacHOCTH, TIPaB U CBOOO. JIP 10
rpakjiad Poccuu; roToBbIi 0Ka3aTh NOJAEPKKY HYKIAIOIIUMCS

JlosTbHBIM K YCTAaHOBKAM W TPOSIBICHHUSM TPEICTaBUTENICH CYOKYIbTYp, OTIWYAOIIMA MX OT TPYHI C P 11
JIECTPYKTUBHBIM U JICBUAHTHBIM [OBEICHUEM

JIeMOHCTpHUPYIOIIMI HENPUATHE U TPEAYNPEKIAOIMUNA CONUATBHO OMACHOE MOBEAECHUE OKPYHKAIOIINX JIP 12
CrocoOHBI HWCKaTh HYXXHBIC WCTOYHHKH WHQPOpMAIMU W JIaHHBIC, BOCIPUHUMATh, AaHAJIU3UPOBATH,

3allOMUHAaTh M TepefaBaTh HH(POpPMAIMIO C HCHOJIB30BaHHWEM LU(MPOBBIX CPEICTB; MPEAYIPEKIAOIIHIA JIP 16
COOCTBEHHOE U 4YK0O€ AECTPYKTHUBHOE MTOBEICHNUE B CETEBOM IIPOCTPAHCTBE .

['n0Ko pearupyromnyii Ha NOsIBJICHUE HOBBIX (JOPM TPYIOBOM NESTEIBHOCTH, TOTOBBIHM K X OCBOSHUIO JIP 17
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2. CTpyKTypa U coaepxkaHue 001eo0pa3oBaTe/IbHOM TUCHUIIIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHoi paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHOM NPOrPaAaMMBbI AMCHHUILIMHBI 340

B T.Y.

OcHoBHoOE coaep:xaHue 278

BT. 4..

TEOPETUUECKOe 00yUeHUE 220

MPAKTHUECKUE 3aHATUSA 56

IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHUE 56

(comep:kaHue MPUKIATHOTO MOTYJIs1)

BT. 4..

TEOPETUYECKOE 00yUCHHE 4

MPAKTUYECKUE 3aHATUS 52

KoncyabTanumn 2

IIpomexyTouHas aTTecTanus (IK3aMeH) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:xkanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM
U TeM 4acoB KOMIIeTeHIIH U
MOAYJb (IPH HAJIMYMH)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Pa3zpean 1.
IToBTOpEHUE Kypca 20
MaTeMAaTHKH OCHOBHOM
HIKOJIbI
Tema 1.1. Coneprkanue y4eOHOro MaTepuana
Hens U 3aJauM | bazoBble 3HAHUS W yMEHHS 10 MaTreMaTuke B MPO(EecCHOHATBPHOM U B
MaTeMaTUKU IIPHU | TIOBCETHEBHOM JESATEIBHOCTH. 9
OCBOCHUU CTICNUANBHOCTH | KoMOMHUpPOBaHHOE 3aHsTHE
Tema 1.2 Coneprkanue y4eOHOro Marepuana
Uucna w  BbryMcieHus. | JlelicTBUS HAJ MOJIOXHUTEIBHBIMEA U OTPUIIATEIIEHBIMEA YUCIIaMU, OOBIKHOBCHHBIMU H OK-01, OK-02,
Bripaxkenus u I[GC\}?ITI/I‘{HBIMI/I JIPOOSIMH. OK-03, OK-04,
npeoOpa3oBaHUs JeticTBust co cTeneHsMu, POpMYJIIbI COKPAIIEHHOTO YMHOKECHHS. 2 OK-05, OK-06,
KomOuHMpoBaHHOE 3aHATHE OK-07
Tema 1.3. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coleprkaHue (copep:xanue JIP 1-12, 16, 17
['eomeTpus Ha MIJIOCKOCTH | MPUKJIAAHOTO0 MOXYJIA)
Buap! miiockux Guryp v ux omas.
[IpakTUKO-OpUEHTUPOBAHHBIC 33/1a4M B KypCE T€OMETPUH Ha TIOCKOCTH 2
[IpakTuueckoe 3aHsTHE
Tema 1.4. Coneprkanne y4eOHOT0o MaTeprana
IIpouenTHeIe BhruncacHUs | [IpocThie MPOICHTHI, pa3HbBIE CIIOCOOBI UX BBIMUCIICHUS. CII0KHBIC TTPOIICHTHI
[IpakTHUECKOE 3aHATHE 4

Tema 1.5
YpaBHEHHS U HEPABEHCTBA

CogepxaHue yaeOHOT0O MaTepuana

Jlunelinble, KBaipaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPAaBEHCTBA
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[IpakTrueckoe 3aHsTHE

Tema 1.6.
CucreMpl ypaBHEHMH H

Conepxanue yyeOHOro MaTepuaia

CniocoOnbI penieHust CUucTeM JUHEHHBIX ypaBHeHUH. [TonsaTus: marpuna 2x2 u 3x3,

HEPaBEHCTB onpenenuTens Marpuibsl. Meroxy ['aycca. Cuctembpl HENMHENMHBIX YpPaBHEHUI.
CucreMbl HepaBEHCTB 6
Komb6unupoBanHoe 3ansatue
Tema 1.7. Cogepxanue yaeOHOT0O MaTepuaa
BxonHoi KOHTPOJIb Boruucnenuss u mpeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. ['eomerpust Ha
TUIOCKOCTH 5
KonTponbHas pabota. BxogHoi KoHTpoIb
Pazpea 2.
IIpsamMble ¥ MJIOCKOCTH B 20
NMPOCTPAHCTBE
Tema 2.1. Coneprkanue y4eOHOro MaTepuana
OcHOBHBIE nouatus | [Ipenmer crepeomerpuu. OCHOBHBIE TIOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTEpEOMETPUH. npoctpancTtBo). OCHOBHBIE — akCHOMBI  cTepeomerpuu. llepecekaromuecs,
PacrnionoxkeHue npsAMBIX M | mapajuieibHble W CKpElIMBAoIIMecs  mpsiMble. [Ipu3Hak ©W  CBOHCTBO 5
IIOCKOCTEH CKpelUBaroIuXxcs NpsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPBI.
KomOunupoBanHoe 3aHsTue OK-01, OK-02,
Tema 2.2. ConepxaHue yaeOHOTO MaTepuala OK-03, OK-04,
[MapamnensHocts npsAMBIX, | [TapammensHble mpsimas W miockocTh. Omnpenenenue. [lpusnak. CsoiictBa (c OK-05, OK-07
OpAMOM M IJIOCKOCTH, | ToKa3atenbcTBOM). [lapannensusie mnockoctu. Onpenenenue. [Ipuznak. ColicTBa IIK-1.1,2.1,4.2
IJI0CKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero nsneMmeHThl. [lapannenenumen u ero 6 JIP 1-12, 16, 17
aneMeHThl. CBOICTBa MPOTUBOIOJIOKHBIX TpaHel U TMaroHajael napauienenumnesaa.
IToctpoenue ceuenuii. Peienue 3amau.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[leprieHAUKYISPHOCTD [leprienaukynapusie npsmelie. [lapamienbHble npsiMble, NEPHEHIUKYISPHBIE K

IPSMBIX, IPSIMOH U
IJIOCKOCTH, MJIOCKOCTEN

wiockocTd.  IIpu3Hak  NEepneHAMKYISIPHOCTH  HpSMOM U
Joka3zarensctBo. [lepnenaukynsap u HakiaoHHas. IlepneHAMKYISpHBIE MIIOCKOCTH.
[Ipu3Hak nepneHMKyIIpHOCTH MI0CKOCTEN. [loka3aTenbeTBo.

IIJIOCKOCTH.
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PaccrosiHus B ipocTpaHCTBE

KomOunupoBanHoe 3anstue 2
Tema 2.4. Cogneprkanue ydeOHOro Mareprasa
Teopema 0 Tpex Teopema o Tpex mnepneHaAuKyspax. Jloka3zarenbCcTBO. YTON MEXKIYy MOpsSMOM U
TCPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU 4
Komb6unupoBanHoe 3ansatue
Tema 2.5. IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojieprkaHue (conep:xanue
[TapanneneHsie, NPHUKJIATHOTO MOIYJISA)
MePIEHINKYIISIPHEIE, AkcuoMBl  ctepeoMmeTpuu. lleprneHAuKynspHOCT, MPSAMOM H  IUIOCKOCTH,
CKpELIUBAIOILKECS NPAMBIE | TTApAILICILHOCTh IBYX PSIMBIX, MEePIEHANKYIISIPHBIX IJIOCKOCTH, 4
NEePHEHANKYJISIPHOCTD IIIOCKOCTEN
[IpakTuueckoe 3aHsTHE
Tema 2.6. Coneprxkanue y4eOHOro Matepuana
Pemenue 3anau. Ilpsamelie n | Pacnonoxenne NpsMBIX M TUIOCKOCTEH B MpocTpaHcTBE. llepneHIuKynsipHOCTh U
IJIOCKOCTH B | MapaJijIeIbHOCTh MPSAMBIX U IIOCKOCTEH. CKpelIBarouiecs npsmole 2
MIPOCTPAHCTBE KonTponbhas pabota no pazneny 2 «lIpsiMble U MIIOCKOCTH B TPOCTPAHCTBE»
Pa3nea 3.
Koopaunartel 1 BeKTOpBI 16
Tema 3.1. Coneprxanue yueOHOro MaTepuaa
JlekapTOBEI KOOpAMHATHI B | /lekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. IIpocreiimne 3amaunm B KOOpAUHATaX.
npocrpancTse. Paccrosnue | Pacctosinue Mexay IByMsl TOUKaMHU, KOOPAMHATHI CePEeIMHBI OTpe3Ka 4 OK-01, OK-02,
MEXAy JBYyMs TOYKaMH. | KoMOWHHPOBAHHOE 3aHSTHE OK-03, OK-04,
Koopaunarsel  cepennHbl OK-05, OK-07
OTpesKa K-1.1, 2.1, 4.2
Tema 3.2. Coneprkanne y4eOHOT0o MaTeprana JIP 1-12, 16, 17
Bexropsl B mpoctpancTse. | BekTopbel B mpoctpaHcTBe. CJ0KEHHE W BBIYMTAaHHE BEKTOPOB. YMHOXXEHHE
Yron Mexay BEKTOpaMH. | BeKTopa Ha uucio. Kommiuanapasie BeKTopbl. CKaIsipHOE MPOU3BEIEHNE BEKTOPOB.
CkanspHoe mpousBelieHHe | Pa3noxkeHne BEKTOpa Mo TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaThl BEKTODA, 6

BEKTOPOB

CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB B KOOPAMHATAX, YTOJ MEKAY BEKTOPAaMHU, YTOJl
MEXy MPSIMON U TUIOCKOCTBIO, YTOJI MEKY MIIOCKOCTSIMH. Y paBHEHUE MJIOCKOCTH.

32




I'eomeTrpuueckuii cMbIC OnpenenuTens 2x2

KomOunupoBanHoe 3anstue

Tema 3.3. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJepkaHue (copep:xanue
[IpakTuko- MPUKJIATHOTO0 MOYJIf)
OpueHTHpOBaHHbIe 3a1aud | KoopanHaTHas MmiockocTs. BeluncneHne paccTOSHUM W IJIOLAAEH Ha IUIOCKOCTH.
Ha KOOpAMHATHOM | KonmuecTBeHHbIE pacyeThl 4
IIJIOCKOCTH [IpakTuueckoe 3ansaTue
Tema 3.4. Cogepxanue yaeOHOTO MaTepuaa
Pemenue 3a1a4. | /lekapToBbl KOOPAMHATHI B MMPOCTpAHCTBE. BekTopsl B npocTpancTe. CiloxkeHue u
Koopaunatsl u BEKTOpBI BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. KoMIuiaHapHble BEKTOPBI.
CkansipHoe  NpOU3BEACHHE  BEKTOpPOB. PasiokeHue BeKTopa IO  TPeEM
HEKOMIUIaHapHbIM BekTopaM. IIpocreiimne 3agaun B koopaumHarax. KoopamHatel 5
BEKTOPA, PACCTOSIHUE MEXAY TOUKaMM, KOOPJIUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOM3BE/IEHNE BEKTOPOB B KOOpPJMHATAX, YrOJ MEXIY BEKTOpPaMH, yrojl MEXIy
IPSIMON U IJIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMU
KonTtponpHast padora no pazneny 3 «KoopanHaThl 1 BEKTOPBI»
Pazgen 4.
Crenenu " KOPHH. 18
CrenenHnast pyHKUIMA
Tema 4.1. Coneprkanue y4eOHOro MaTepuana
Crenennas  QyHKUus, e | [ToHsTHe KOpHSI N-OM CTENEHU U3 ACHUCTBUTENBHOTO yucaa. OyHKIUU y = VX ux 4 OK-01. OK-02
1 (9] v v 9 H
CBOUCTBa cBoiicTBa u rpaduku. CBoHCTBa KOPHS N-0if cTeNeHn OK-03, OK-04,
KomOunmnpoBaHHoe 3aHATHE OK-05, OK-07
Tema 4.2. Coneprkanne y4eOHOro MaTepuana TK-1.1, 2.1, 4.2
Ipeobp aSOVBaHHe [IpeoOpazoBanue UpparMOHATBEHBIX BIPAKECHUIA 4 JIP 1-12, 16, 17
BlzlpameHHH ¢ KOPHAMH 12 KomOunupoBanHoe 3aHsTue
Oif cTeneHu
Tema 4.3. Copneprxanue yueOHOro MaTepuaa
CpoiictBa  crenenu ¢ | [lonstue creneHu ¢ qr00BIM pallMOHAIBHBIM TOKa3aTenaeM. CTerneHHble (YHKIIHH, 2
palMoHaIbHBIM U | UX CBOMCTBA U rpaduKu
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JENCTBUTEIBHBIM KombOunupoBanHoe 3aHstue
I10Ka3aTeIsIMU
Tema 4.4. Cogepxanue yaeOHOTO MaTepuaa
Pemenue PaBHOCWIIBHOCTh HMppallMOHANbHBIX YpPaBHEHUH W HEPaBEHCTB. MeTOIbl HX 6
UppanoHaIbHBIX peiieHus. Pernenre uppanuoHaabHbIX YpaBHEHUHM U HEPABEHCTB
YPaBHEHHUiT ¥ HCPABEHCTB | KOMOMHUPOBAHHOE 3aHATHE
Tema 4.5. Coneprkanue ydeOHOro MaTepuasa
Crenenu u KopHH. | OnpeneneHue creneHHoil ¢yHkiuu. lMcrnonb3oBaHue ee CBOICTB MpU pelIeHUU 5
CrenenHas pyHKUIUSA YpaBHEHHIA U HEPABEHCTB
KonTponpHas padora no pazaeny 4 «Crernenu u kopau. CteneHHas QyHKITHS
Pa3znea 5.
IToxa3arenbHas 18
pysxuus
Tema 5.1. Coneprkanue y4eOHOro Marepuana
ITokaszarenpHass GyHkuus, | CTeneHb ¢ MPOU3BOJBHBIM  JCHCTBUTENILHBIM  IOKa3zaresneM. OmpeneneHue
€€ CBOMCTBa noKa3aTteJabHON (DyHKIMH, ee CBOHCTBa M TpaduK. 3HAKOMCTBO C MPHUMEHEHHEM 4
noka3arelbHONM (QyHKUIMU. PemieHue mokazareiabHbIX ypaBHEHUN (YHKIIMOHAIBHO-
rpau4ecKuM METOJI0OM
KomOuHmnpoBaHHoe 3aHsATHE OK-01, OK-02,
Tema 5.2. Cogepxanue yaeOHOTO MaTepuana OK-03, OK-04,
Pemenne mnoxkasarenbHbIX | PemieHne TOKa3aTeNbHBIX YpaBHEHHH METOJIOM YpaBHHBAHHS —ITOKa3aTeseH, OK-05, OK-07
YPaBHEHMH U HEPABEHCTB | METOJIOM BBEJICHHSI HOBOHM MEPEMEHHOW, (DYHKIIMOHAIBEHO-TPAQUIECKUM METOIOM. 8 JIP 1-12, 16, 17
Pemenne nokasarenbHbIX HEPABEHCTB
[TpakTrueckoe 3aHsATHE
Tema 5.3. Copneprxanue yueOHOTo MaTepuana
Cucrembl TIOKa3aTeNbHBIX | PelieHue cucTeM mokas3aresibHbIX ypaBHEHHMA 4
YpaBHEHUU KomMmOuHMpoBaHHOE 3aHSTHE
Tema 5.4. Coneprkanne y4eOHOT0o MaTeprana
Pemenue 3a1a4. | PemieHne mnoxasarenbHBIX YpaBHEHUH METOJOM YpaBHUBAaHUS IIOKa3aTeled u 2

[Toka3zarenbHast QyHKIHS

METOJIOM BBEJICHHS HOBOM HCpCMeHHOﬁ. Pemienue nmoxa3areabHBIX HCEPAaBCHCTB
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KonTtponbHas padora no pazneny 5 « IlokazarenbHas GyHKIHSD»

Paznean 6.
Jlorapugmsi.
Jlorapumuueckas 30
byHkuus
Tema 6.1. Cogneprkanue ydeOHOro Mareprasa
Jlorapudm yucina. | Jlorapudm uncna. JlecITUYHBIN 1 HATypaIbHBIN JIOTapU(PMBI, YHCIIO €
JecaTnYHbI 1 | KoMOMHHpOBAaHHOE 3aHATHE 4
HaTypaJIbHBIN JIoTapu(MBI,
YHCIIO €
Tema 6.2. Cogepxanue yueOHOro MaTepuana
CpoiictBa  norapu¢mos. | CpoiicTBa jorapudmoB. Oneparius JJorapupMUpPOBAHHU.
Onepanus KombOunnpoBanHoe 3aHsaTue 6
norapuMUpOBaHUS
Tema 6.3. CopepxaHue yaeOHOT0 MaTepuaa
Jlorapudmmueckas Jlorapudmuueckas QyHKIIUS U €€ CBOHCTBA 4
¢byHKIUS, ee CBOWCTBA KombOunnpoBanHoe 3aHsaTue
Tema 6.4. Coneprxanue yueOHOro MaTepuasa
Pemenue [Tonsatue norapupmudeckoro ypaBHeHHs. Omnepanus MOTEHUUpoBaHUA. Tpu
JorapupMUUECKUX OCHOBHBIX METOJ[a pemIeHHs JOoTrapu(MUUECKUX YpaBHEHHN: (DYHKIIMOHAIBHO- 8
YPaBHEHHU U HEPABEHCTB | Tpad)MYeCKUil, METOJl TOTEHIIMPOBAHUS, METOJ BBEICHHUS HOBOH MEPEMEHHOM.
Jlorapudmuueckue HepaBEeHCTBA
KomOuHmnpoBaHHoe 3aHATHE
Tema 6.5. Coneprxanue yueOHOro MaTepuaa
Cuctemsl ANTOPUTM peLIeHUs CUCTEMBbl ypaBHEHHH. PaBHOCHMIIBHOCTH JOrapupMHUUYECKHX
JorapupMHUUECKUX YpaBHEHHIA U HEPABEHCTB 2
YpaBHEHUU KomMmOuHMpoBaHHOE 3aHSTHE
Tema 6.6. IpodeccnonaIbHO-OPHEHTHPOBAHHOE colep;KkaHue (coneprkanue
Jlorapudmsl B npupoae U | NPUKJIATHOTO MOIYJIsI)
TEXHUKE
[Ipumenenune norapu¢ma. Jlorapudpmuueckas crnupaab B mnpupone. Ee 4

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
IK-1.1,2.1,4.2
JIP 1-12, 16, 17
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MaTeMaTUYECKUE CBOMCTBA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 6.7. Cogneprkanue ydeOHOro Mareprasa 2

Pewmenne 3aga4. | Jlorapupmuueckas  pynkums. Pemenwe — mpocTedmux  JorapupMHYEeCKHX

Jlorapudmer. ypaBHEHUH

Jlorapudmuueckas Kontponpnast pabora mo pazmeny 6 «Jlorapudmuyeckas ¢ynkuus. Pemenue

GyHxms NPOCTEUIINX JIOTapU(PMUUECKUX YPABHEHUI

Paznea 7.

OcHoBbI

TPUTOHOMETPHH. 40

Tpuronomerpuieckue

pyHxuun

Tema 7.1. Coneprkanue y4eOHOro Marepuana

Tpuronomerpuyeckue Panuannas mepa yria. IIoBopoT Touku BOKpYr Haudaja KoopauHat. OnpeneneHue

(GYHKIUM POU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHICHCA M KOTAHIeHca. 3HAKM CHHYCa, KOCHHYCA, TAHT€HCA H 4

yria, yucna. Paguannas ¥ | KOTaHTeHCA 1O YETBEPTSAM. 3aBUCHMOCTh MEX/Y CHHYCOM, KOCHHYCOM, TAaHT€HCOM

rpagycHas Mepa yria E KO”gaHFeHCOM OJTHOT'O U TOTO XK€ yIJIa OK-01, OK-02,
OMOMHUPOBAHHOE 3aHATHE OK-03, OK-04,

Tema 7.2. Conepxkanue yaeOHOT0O MaTepuaa OK-05. OK-07

OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC YTJIOB OM K-1. lj 21 4.2

TPUTOHOMETPUUECKHE - o. DopmynbIpUBeICHUS 4 JIP 1-12, 16, 17

TOXKJIECTBA. KomOunmnpoBaHHoe 3aHATHE

DopMmyIbl IPUBEIECHUS

Tema 7.3. Coneprxanue yueOHOro MaTepuaa

Cunyc, kocuHyc, TaHreHc | Cymma um pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC

CyMMBI M Pa3HOCTH [IBYX | ABOWHOTO yria. @opMynsl TOJOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI

YTJIOB TPUTOHOMETPUUECKUX (GYHKIMI B NPOU3BEIEHUE U TMPOU3BEACHUS B CYMMY. 8

Cunyc u KOCUHYC | BrlpakeHre TpUTOHOMETpUYECKHMX (YHKIUI Yepe3 TaHIeHC IOJOBHUHHOIO

nBoMHOrO yria. ®opmyiibl
MIOJIOBUHHOTO yIJIa

aprymeHnrTa. [IpeobpazoBanus mpoCTeHIINX TPUTOHOMETPHUUECKHUX BbIPAXKEHHM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.4.

CogepxaHue yaeOHOT0O MaTepuana
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OyHKIMK, HUX CBOWCTBA.

Ob6nacTh onpeneneHUss U MHOXKECTBO 3HaYeHUH (QyHKIMHA. YETHOCTH, HEUETHOCTD,

CriocoOsr 3aJaHus | epUOANYHOCTh (hyHKIMHA. CriocoObl 3ajaHus QyHKIUN

byHKIUH KomMbunmnpoBanHoe 3aHsTHE

Tema 7.5. Cogneprkanue ydeOHOro MaTepuasa

Tpuronomerpuueckue OO6nacTh ompesneneHus ¥ MHOKECTBO 3HAYCHUIH TPUTOHOMETPUYECKHUX (YHKITHH.

GbyHKIIMM, UX CBOWCTBA U

YETHOCTD, HEYETHOCTD, IEPUOAMYHOCTD TPUTOHOMETpHUecKUX (QyHKIuMA. CBONCTBA

rpaduKu u rpaduxu QyHKIMA y = cos X, y =sinXx, y =g X, y = ctg X.
KomMbunmnpoBanHoe 3aHsTHE.
Tema 7.6. Coneprkanue y4eOHOro Marepuana
[TpeobOpaszoBanue CxaTtue u pacTspkeHre Tpad)uKOB TPUTOHOMETPHUYCSCKUX (PYHKITHIA.
rpadukoB [TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
TPUTOHOMETPUYECKHX [TpakTHdeckoe 3aHsATHE
byHKIUI
Tema 7.7. IIpodeccrnonaibHO-OPUEHTHPOBAHHOE cojiep:xaHue (comepskanue
Onucanue NPHUKJIATHOT0 MOIYJISA)
MMPOU3BOJACTBEHHBIX Hcnonb30BaHMe CBOWCTB TPUTOHOMETPUYECKUX (QYHKIHH B TPO(HECCUOHATBHBIX

IPOLECCOB €  IMOMOIIBIO
rpadukoB pyHKIMH

3agadax

HpaKTI/IquKOC 3aHATUC

Tema 7.8. Coneprxanue yueOHOro MaTepuaa
OO6patHble OO6parHble Tpuronomerpuyeckue GyHkuuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPHUUYECKHE
KomOunmnpoBaHHoe 3aHATHE
byHKIMHA
Tema 7.9. Coneprkanue y4eOHOro MaTepuana
Tpuronomerpuueckue VYpaBHeHue cos x = a. YpaBHeHue SinN X = a. YpaBHeHue g x = a, clg x = a.

YpaBHCHHA U HCPABCHCTBA

Pemenne TPUTOHOMCTPUICCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCﬁIJ.IHC
TPUTOHOMCTPHUYCCKUC YPAaBHCHUS, CBOAAIIHUECA K KBaApPAaTHBIM, pPCIIaCMbIC
Pa3JI0KCHUCM Ha MHOXUTCIIN, OAHOPOIAHBIC.

HpOCTCfIU.IPIC TPUTOHOMCTPHUYCCKUEC HCPABCHCTBA

Komb6un1poBaHHOE 3aHATHE.

Tema 7.10.
CucreMsl

Coneprkanue ydeOHOT0 MaTeprana

CucreMbl IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
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TPUTOHOMETPUIECKHIX KoMOuHMpoBanHOe 3aHsTHE

YpaBHEHUU

Tema 7.11. Cogepxanue yaeOHOTO MaTepuaa

Pemenne 3anmau. Ocnosel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHU. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPABHEHUIN M HEPABEHCTB B TOM YHCJIE C HCIOJIb30BAaHHEM 2

Tpuronomerpuieckue CBOMCTB (DYHKITHI.

GyHKIIN KonTponpHas padora

Paznean 8.

KomniekcHsblie yncia 8

Tema 8.1. Cogepxanue yueOHOro MaTepuana

KomrmuiekcHble uncia [Tonstne komIuiekcHoro umcia. ConpspKeHHbIE KOMIUICKCHBIC YMCIA, MOAYJb U
apryMeHT KOMIUIGKCHOro uucia. @Dopma 3amucu  KOMIUIGKCHOTO — YHCIIa 4 OK-01, OK-02,
(reomeTpuyeckas, TPUTOHOMETpHUECKas, anreOpandeckas). ApupMeTHUECKUE OK-03, OK-04,
IEUCTBUS C KOMIUIEKCHBIMH YHUCIIAMU OK-05, OK-07
KomOunupoBanHoe 3anstue JIP 1-12, 16, 17

Tema 8.2. Cogepxanue yueOHOro MaTepuana

[Tpumenenue BeimosniHeHHe  pacueToB ¢ MOMOIIBKD  KOMIUIGKCHBIX — 4uced.  [Ipumepsl

KOMIUIEKCHBIX UHCEN MCIIOJIb30BaHUsI KOMIUIEKCHBIX YUCEI 4
[IpakTnueckoe 3aHsTHE

Paznen 9.

IIpousBonnas ¢yHkuuH, 40

ee pMMeHeHne

Tema 9.1. Copnepxanue yueOHOro Marepuana OK-01, OK-02,

[TonsTe  mpou3BOAHOI. | OnpeneneHne YUCIOBOM MOCIENOBATENBHOCTH U CIIOCOObI ee 3amanus. CaolicTa OK-03, OK-04,

@opMynel M TpaBWia | YUCIOBBIX MocienoBarenbHocTed. OrpeneneHue Ipejena MociaeI0BaTeIbHOCTH. OK-05, OK-06,

g hepeHIMPOBaHUS Boiuucnenne  mpegenoB  mocnenosatenbHocTed.  Ilpegen  ¢yHkumm - Ha 2 OK-07
Oeckoneunocty. [Ipenen Gpynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamienue IIK-1.1,2.1,4.2
Gyskuuu. 3amaum, NPUBOAAIIME K TOHATUIO IPOM3BOAHON. OmpeneneHue JIP 1-12, 16, 17

MIPOU3BOJHON. AJITOPUTM OTBICKAHUS IIPOU3BOJTHON

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 9.2.
IIpousBoaHsbIe CyMMBI,
pPa3HOCTH  IIPOU3BEJEHUS,

Copepxanne yaeOHOTO MaTepuana

Dopmynsl quddepennuponanus. [Ipasuna nuddepeHnupoBaHus

KOM6I/IHI/Ip0BaHHOC 3aHATUC

4acTHOTO

Tema 9.3. Coneprkanue ydeOHOro Marepuasa

[IpousBoaHbIe Onpenenenne cinoxHoi ¢GyHkiuu. [Ipon3BoaHass TPUTOHOMETPUYECKUX (DYHKITHIA.
TPUTOHOMETPHUYECKHX [IpousBoHas CIOKHON (YHKITUN

¢ynkuuid.  [IpomsBoanas
CIIOKHOW (hYHKIIMU

KomOunupoBanHoe 3anstue

Tema 9.4.

ITonsTue 0
HEMPEPBIBHOCTU (YHKIUH.
Metoa nHTEpBaIOB

Coneprkanue y4eOHOro Marepuana

[lonsarue HenpepwsiBHON QyHKIuU. CBolicTBa HeNpephlBHON (yHKIUH. CBs3b
MEXy HETIPEPHIBHOCTHIO U AP PepeHIIMPYEMOCTHIO (PYHKIIUN B TOUKE. AJITOPUTM
pelIeHNs HEPaBEHCTB METO/I0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 9.5. Coneprkanue y4eOHOro Marepuana
I'eomerprueckuii u | [eomMeTpudeckuii CMBICT TPOWU3BOAHON (YHKIMH — YITIOBOH KOX(PHUIMEHT
buznveckuit CMBICIT | KacaTeIbHON K Trpaduky (YHKIHMU B TOUKE. YpaBHEHHME KacaTelbHOH K rpaduky
IIPOU3BO/IHOM (GyHKUIMU. AJTOPUTM COCTaBJICHUsS] YpaBHEHMs KacaTeldbHOM K rpaduky QyHKIMH
y=f(x)
KomOuHmnpoBaHHoe 3aHATHE
Tema 9.6. ConepxaHue yaeOHOTO MaTepuala
PuznuecKuit cMbICH | @u3nyeckuil (MeXaHWYEeCKUI) CMBICT IPOU3BOJHOM — MIHOBEHHAash CKOpPOCTh B
MPOM3BOIHON B | MOMEHT BpemenH ¢ v = S'(t)
npo¢ecCHOHATBHBIX [TpakTHyeckoe 3aHsTHE
3ajjauax
Tema 9.7. Cogepxanue yaeOHOTO MaTepuana

MOHOTOHHOCTh ()YHKITUH.
Touku 3xcTpeMyMa

Bo3pacranne u yObiBaHME (PYHKIIMH, COOTBETCTBHE BO3pACTaHMsI W YOBIBaHMS
GbyHKIMM 3HaKy Npou3BoAHOW. IloHATHE TPOM3BOJHONW BBICHIETO MOPSIKa,
COOTBETCTBHUE 3HaKa BTOPOW MPOM3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (pyHKIIMU Ha
oTpe3ke. 3ajjaud Ha MAaKCUMyM U MHHMMYM. [loHsTHE acMMNTOTBHI, COCOOBI HX
ornpeneNneHusi. AJIrOpUTM HcCcieoBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IK-1.1,2.1,4.2
JIP 1-12, 16, 17
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MOMOILBIO TPOU3BOIHOMU. J[poOHO-NTMHEeHAs PyHKINS

KomOunupoBanHoe 3anstue

Tema 9.8.
WccnenoBanue GyHKIMN 1

Conepxanue yaeOHOro MaTepraia

HccnenoBanue QyHKIIME HA MOHOTOHHOCTB M MTOCTPOEHHUE I'PauKOB.

MOCTPOSHUE IPaPuKOB 4
KomOuHMpoBanHoe 3aHsTHE

Tema 9.9. Cogneprkanue ydeOHOro MaTeprasa

Haubonbiee U | HaxoxeHne HauOONBIIEr0 W HAWMEHBINETO 3HAYCHWH (QYHKIUH, MTOCTPOCHHE

HaMMEHbIIIee 3HAa4Y€HUs | Tpa)IKOB MHOTOUYICHOB C UCIIOJIb30BaHUEM allapaTa MaTeMaTHIeCKOTO aHaIHN3a 2

byHKIUHT KoMOMHHPOBaHHOE 3aHATHE

Tema 9.10. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (comep:xanue

Haxoxnenue MPUKJIATHOTO MOIYJIS)

ONTUMAJILHOTO pe3yibTara | HauMeHbIiee M HanOobliee 3HaYCHUE PYHKIIUU 6

C MOMOIIBIO TPOU3BOAHON | [IpakTHYECKOE 3aHATHE

B IIPAaKTUYECKHX 3a/1a4ax

Tema 9.11. Coneprxkanue yaeOHOro MaTepuana

Pemenne 3ama4. | Gopmyinbl U npaBuwia quddepeHnrpoanus. MccnenoBanue QyHKIHMI ¢ TOMOIIBIO

[Tpoussoanas GyHkuH, ee | npon3BoaHON. Hanbomnbiiee 1 HauMeHbIIIee 3HAYCHHS (PYHKIIUH 2

IpUMEHEHHE KonrponsHas pabora

Pazgen 10.

MHororpaHHuKH M TeJjia 46

BpaleHus

Tema 10.1. Copnepxanue yueOHOro Marepuana OK-01, OK-02,

Bepmunsl, pebpa, rpanu | [ToHsTne MHOrorpaHHuka. Ero sjieMeHTBI: BEPIIMHBI, pedpa, rpaHu. J(MaroHais. OK-03, OK-04,

MHOT'OTpaHHHUKA Ceuenue. Bolnykiible 1 HEBBITYKJIbIE MHOIOI'PaHHUKH 2 OK-05, OK-06,

KomOunupoBanHoe 3aHstue OK-07

IK-1.1,2.1,4.2
JIP 1-12, 16, 17

40




Tema 10.2.

IIpusma, ee
COCTaBJISIOIINE, CEUYCHHUE.
[Ipsmass wu npaBwiIbHAA

Conepxanue yyeOHOro MaTepuaia

[Tonsitue npusmbl. Ee ocHoBanust u GokoBbie rpanu. Bricota mpusmsl. [Ipsmas u
HakJoHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue

Komb6unupoBanHoe 3ansatue

MIPU3MBI
Tema 10.3. Cogepxanue yaeOHOTO MaTepuana

[Tapamtenenurnen, Ky0. | [Tapanienenumesa, CBOMCTBA MPSIMOYTOJBHOTO Mapajiesnenuneaa, kyo. CeueHue
Ceuenue KyOa, | Kkyba, mapayuiesienumnena

napajuiesienune1a Kom6unupoBanHoe 3aHatue

Tema 10.4. Cogepxanue yueOHOro MaTepuana

[Mupamuna, ee | [lupamuna u ee onemeHtsl. CedeHue mnupamuasl. l[lpaBunpHas nupamMuja.

COCTaBJISIOLINE, CEUYCHHUE.
IIpaBunpHass  nupamuja.
VYceuennas nupamuaa

VYcedenHas nupamuaa

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 10.5.

Coneprkanue y4eOHOro MaTepuana

boxoBas u nonHas | [Inomans 6OKOBOI U MOIHON TOBEPXHOCTH MPU3MBI, TUPAMHJIBI
MOBEPXHOCTh npu3Mel, | KomOWHIpOBaHHOE 3aHSATHE

UPaMHUIBI

Tema 10.6. Coneprxanue yueOHOTo MaTepuana

Cummerpust B KyOe,
napaJulesenurnene,
pHU3Me, THpaMHJIe

CuMMeTpusi OTHOCHUTEIBHO TOYKM, HpsIMOM, Imiiockoctu. Cummerpust B KyoOe,
napajelenunene, npusme, mupamue

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.7.
IIpumepsl cumMMmeTpuil B
npodeccun

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cofepIKaHue (conepxanue
NPHUKJIATHOT0 MOIYJIS)

CumMeTpHs B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY

HpaKTI/ILIeCKOC 3aHATUC

Tema 10.8.

IIpaBunbHBIE
MHOTOTpaHHUKH, ux
CBOMCTBA

Cogepxanue yaeOHOTO MaTepuana

IToustTne IMPpaBHUJIBHOI'O MHOTOT'paHHHKaA. CBolicTBa IMpaBUJIbHBIX MHOTOI'PaHHUKOB

[IpakTHueckoe 3aHsATHE
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Tema 10.9.
Humusap, €ro
cocrasistrome. CeyeHue

Copepxanne yaeOHOTO MaTepuana

Hunuuap u ero snemenTsl. CedeHue numHApa (MapayuieIbHOE OCHOBAHUIO U OCH).
Paseeprka mmimHIpa

OujimHApa KOM6HHHp0BaHHoe 3aHATHE
Tema 10.10. IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJiep:KaHue (conep:xanue
Konyc, €ro | MPUKJIAJTHOT0 MOTYJISA)

cocrasistromue. CeyeHue

Konyc u ero onementsl. CeueHue KoHyca (mapaUieIbHOE OCHOBAHHUIO U

KOHYcCa poXo/sIIee Yepe3 BepIInHy), KOHnYecKre ceueHus. Pa3BepTka KoHyca
KomOunupoBanHoe 3anstue

Tema 10.11. Cogepxanue yueOHOTo MaTepuana

Y cedeHHbIi KOHYC. | YceueHHblil konyc. Ero obpasyrormas u Beicota. CedeHne yceueHHOro KOHyca

Ceuenue ycedueHHOro | KomOuHNpOBaHHOE 3aHATHE

KOHYcCa

Tema 10.12. Coneprkanue y4eOHOro Marepuana

[ap u chepa, ux ceueHus

Hlap u cdepa. B3aumuoe pacronoxkenue cdepsl U 1wiockoctu. CedeHue mapa,
chepnl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.13.

Ilonsatue 06 o0beMe Tena.
OTtHolenne 00BEMOB
MOAOOHBIX TE

Copepxanue yaueOHOT0O MaTepuana

[Tonsatue o6 oOveme Tenma. OObeM Kyba M TPSMOYTOJBHOTO IMapasuieseNnuIeia.
O6bem mnpusmbl u  wMHApa. OTHOIIEHHE O00BEMOB  MOJOOHBIX — TeIl.
I'eomeTpuueckuii CMBICT OpeaeauTeNs 3-TO MOpsIIKa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 10.14.
O6vemMbl ¥ TUIOIAAU
ITOBEPXHOCTEN TEN

Cogepxanue yaueOHOT0O MaTepuana

O6wembl upamuibl U KoHyca. O0bem mapa. [1nomany noBepxHocTel Ten

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 10.15.
KombOunanmu
MHOTOTPaHHUKOB H  Tel
BpaIICHUS

CogepxaHue yaeOHOTO MaTepHrala

KOM6I/IHaI_[I/II/I FCOMCTPHUYCCKUX TCJI

[IpakTHueckoe 3aHsATHE
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Tema 10.16.

Copepxanne yaeOHOTO MaTepuana

I'eomeTpuueckue Hcnonb3oBanne KOMOWHAIMI MHOTOTPAHHUKOB WM TEJ BPANICHHUS B IMPAKTHKO-
KOMOHMHAIINY Ha IPAKTUKE | OPMEHTHPOBAHHBIX 3a/1a4ax
[TpakTueckoe 3aHsATHE 4
Tema 10.17. Coneprkanue ydeOHOro MaTeprasa
Pemrenue 3a1a4. | OObeMbI U IUIONIAIA TOBEPXHOCTU MHOTOTPAHHUKOB U TEJ BPAILICHUS
Mmuororpanauku u  Tena | KonrponbHas paboTa 2
BpaICHUA
Pa3zpnen 11.
IlepBooOpa3nas
dynkuum, ee 14
NpuMeHeHue
Tema 11.1. Copepxanue yueOHOro MaTepuana
[TepBooOpasHas (QyHKUUH. | 3amaya O BOCCTAHOBJICHMH 3aKOHA JBWKCHHS 110 M3BECTHON ckopoctu. ITowsThe
[TpaBuiia HAXOXJECHUA | nHTerpupoBaHus. O3HAKOMJICHHE C TOHITHEM HHTErpaja M MEepBOOOpPasHOM miis
MepPBOOOPA3HBIX Gynkuu y=f(X). Perienue 3amau Ha CB3b MEPBOOOPA3HOW M €€ MPOM3BOIHOIM, 2
BBIUMCJICHHE MepBOOOpa3HOM mansi AaHHOM QyHkuuu. Tabmuna Qopmyn mias
HaXO0XJIeHHs IepBO0Opa3HbIX. M3yueHue npasuiia BBIYUCICHUS IEPBOOOPA3HOM OK-01, OK-02,
KomOuHmnpoBaHHoe 3aHsATHE OK-03, OK-04,
Tema 11.2. Coneprkanue y4eOHOro MaTepuana OK-05, OK-06,
[Inomans KpUBOJMHEWHOW | 3amaun, NMPUBOAAIINE K TOHSATHIO OMPENEIEHHOTO WHTErpaja — O BBIYMCICHUH OR-07
Tpamneuuu. @opMmyiia | TUIOIAAX KPUBOJMHEWHOW Tpamenmud, O TIepeMemieHnd Touku. [loHsTne MK-11,2.1,4.2
Herorona — Jleibuuna OIPE/ICNIEHHOTO  MHTErpaa. Feomerpuuecknii W (QU3HYECKUHA  CMBICT 2 P 1-12, 16, 17
omnpeneneHHoro uaterpaita. ®opmyna Hetotona— JleitOnuma
Komb6unupoBanHoe 3aHsaTHe
Tema 11.3. Cogepxanue yaeOHOTO MaTepuana
Heonpenenennslii u | [loHsiTHE HEOIpeIeIeHHOT0 HHTerpaia 2
ONpPE/ICICHHBII HHTETpabl | KoMOMHHPOBaHHOE 3aHSTHE
Tema 11.4. Coneprkanue yaeOHOTO MaTepuasa
[TonsTne 00 | 'eomMeTpHUYeCKUil CMBICII ONPEICTCHHOTO HHTETrpaja
orpeieiecHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2
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KaK IJI0IA U
KPHUBOJIMHEWHOH Tpanenun

Tema 11.5.
OnpeneneHHblid  UHTETpall
B KHU3HU

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coJep:kaHue (copep:xaHue

MPUKJIATHOTO MOYJIf)

['eomeTpuyeckuii cMbIci  ompeaesneHHOro wuHTerpaina. ®opmyna HeroToHa -
JleliOHMLIA.
Pemenue 3ana4 Ha mpuMEHEHUE UHTETPaJIA JIsl BEIYUCICHUS QU3NYSCKUX BEIIMIUH

¥ [UTOMIAIeH 4
[IpakTHueckoe 3aHsATHE
Tema 11.6. Copepxanue yueOHOro MaTepuana
Pemenue 3a1a4. | [lepBooOpasznas Gpynkuuu. [IpaBuia HaxoxaeHus neppoodpasubix. Ee npumenenue
ITepBooOpasnHas ¢yukuuu, | Konrponbuas pabora
€C MPUMCHCHHC Jlorapupmuueckas  Qynkmua.  Pemenme — mpocredmmx  sorapuMHYECKHX 2
ypaBHEHUI
Konrtponbnas pabora mno pasgeny 11. «llepBooOpaznas ¢yHkuuss u ee
IPUMEHEHHUE»
Pa3zpen 12.
MHo:xecTBa. JJIEeMEHTBI 10
Teopuu rpagos
Tema 12.1. Coneprkanne y4eOHOro MaTepuana
MHoxecTBa [Tonsarue muoxectsa. [TogmHoxkecTBO. Oniepaniuu ¢ MHOKECTBAaMU
KomOuHnpoBaHHoe 3aHATHE 2
Tema 12.2. IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue OK-01, OK-02,
Omnepanuu ¢ MHOXKECTBAMH | PHUKJIATHOT0 MOIY.JIS1) 2 gi'_(()g ) gfli'_%‘;,
Ornepanuy ¢ MHOKeCTBaMU. Pernienne npukiaiHbeIxX 3a1a4d ’
HpaETquCKoe 3aHATHE : - - lK-1.1,2.1,4.2
JIP 1-12, 16, 17
Tema 12.3. Coneprxanue yueOHOro MaTepuaia
I'pader [onsarue rpada. Csa3ublii rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 4
[IpakTuyeckas padora
Tema 12.4. Coneprkanue ydeOHOT0 MaTeprana
Pemenne 3agad. | Omepannn ¢  MHOXecTBamu. ONHMCaHWE pEATBHBIX CHTYallMd C ITOMOIIBIO

44




MmuoxectBa, ['pappl 1 ux

MHOXecTB. [I[pumenenue rpad)oB K pemeHuto 3a1a4y

IpUMEHEHHE KontponsHas padora
Pazpen 13.
DJIeMEHTBbI
KOMOMHATOPUKH, 26
CTATUCTUKH H TEOPHH
BepOsAATHOCTEM
Tema 13.1. Coneprxkanue y4eOHOro MaTepuana
OcHoBHbIE nouAaTHs | IlepectaHOBKH, pa3MelLIEeHUS, COUETAHUS 4
KOMOHHATOPHKH KoMOuHHpOBaHHOE 3aHSTHE.
Tema 13.2. Copepxanue yueOHOro MaTepuana
CoOsitHeE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEpPOSTHOCTH CYMMBbI
coOpitHa. CnoxkeHue U | coObITHI. Y CIIOBHAS BEPOSTHOCTh. 3aBUCHMbIC U HE3aBHCUMBIE COOBITHUS. TeopeMbl
YMHOKEHHE BEPOSTHOCTEN | O BEPOSTHOCTH MPOU3BEICHHS COOBITUI 4
KomMb6unupoBanHoe 3aHstue OK-01, OK-02,
Tema 13.3. IIpodeccuonaLHO-OPHEHTHPOBAHHOE coep:kanue (conep:kanue OK-03, OK-04,
BepositHOCTB B | IPUKJIAIHOTO MOYJIsI) OK-05, OK-07
npodeCcCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO ee ycToHuMBOCTH. CTaTHCTHYECKOE MK-1.1,2.1,4.2
3a1a4ax orpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS 4 JIP 1-12, 16, 17
[TpakTHueckoe 3aHsATHE
Tema 13.4. Coneprkanne y4eOHOro MaTepuana
Juckpernas  ciydaiHas | Bugel crmywaiiapix BenmmumH. OmpeneneHue JAUCKPETHON CIydailHOW BEMYHHBL.
BEJINYNHA, 3aKOH ee | 3aKkOH pachpeneneHuss JUCKPETHOW cllydailHo BenuuuHbl. Ee uuncioBbie
pacnpeneneHus XapaKTepUCTUKU 4
KomOunupoBanHoe 3aHstue
Tema 13.5. Coneprkanne y4eOHOT0o MaTeprana
3agaun  MmaremaTtudeckod | Bapuanmonueii psn.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKU XapaKTepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX 4

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 13.6. IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coJep:kaHue (comep:xanue
CocraBieHue TaOmuI W | NPUKJIATHOTO MOIYJISA)
yarpamMm Ha IPaKTHKe [lepBuunast 00pabOTKa CTATUCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBIcHHE. 4
HaxoxaeHue cpeqHuX XapaKTepUCTHK, HAOII0JaeMbIX TaHHBIX
[TpakTueckoe 3aHsATHE
Tema 13.7. Cogneprkanue ydeOHOro MaTeprasa
Pemenue 3aja4. | DneMeHTsl KoMOMHAaTOpUKU. COOBITHE, BEpPOSATHOCTH COOBITHA. CIOXEHHE H
DeMEHTbI YMHOKECHHE BEPOSTHOCTEN
KOMOWHATOPHKH, Konrponbnas pa6ora 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEM
Pazpen 14.
YpaBHeHus u 28
HepaBeHCTBa
Tema 14.1. Coneprkanue yaeOHOro MaTepuana
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezaeneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMM M HEPABEHCTB. | pABHOCWJIBHBIX IEPEX0Jax B YPaBHEGHUSAX M HepaBeHcTBax. OOIIMe MeTOoJbI
OO61ye METOIbI PEIIEHNsT | pelIeHHs YpaBHEHHIA: Mepexo]] OT paBeHCTBa (YHKIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (YHKLHH, METOJ pa3jokKeHUs HAa MHOXHUTEIH, METO]l BBEICHUS OK-01, OK-02,
HOBOH NepeMeHHO!, (yHKIMOHAIBHO-Tpaduyeckuii MeTox OK-03, OK-04,
KombOununpoBanHoe 3ansTHe OK-05, OK-06,
Tema 14.2. Coneprkanne y4eOHOro MaTepuana OK-07
I'padnueckuit MeTox | OOmue MeTo/Ibl pelleHUs] HEPABEHCTB: MEPeX0/] OT CPAaBHEHMS 3HAUYEeHUH (yHKUIMN IK-1.1,2.1,4.2
peenust YPaBHEHUH, | K CpaBHEHUIO 3HAYCHHUI AapryMEHTOB Jii MOHOTOHHBIX (YHKIHH, METO] JIP 1-12, 16, 17
HEPABEHCTB UHTEPBAJIOB, (YyHKIHOHATIBHO-Tpaguueckuil metoa. I'paduueckuii meton pemeHus 4
YPaBHEHUI U HEPABEHCTB
Komb6unupoBanHoe 3aHsaTHe
Tema 14.3. Coneprkanne y4eOHOT0 MaTeprana
VYpaBHenus u HepaBeHCTBa | OmpeneneHne MOAyNsa. Packpeitme Momynst mo ompexaeneHnto. [Ipocreiimme
C MOZYJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayyieM. [IpumeHeHre paBHOCWIBHBIX NEPEXOJO0B B
OIPEEIICHHBIX TUMAX YPAaBHEHUI 1 HEPABEHCTB C MOAYJIEM 4
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KombOunupoBanHoe 3aHstue
Tema 14.4. Cogepxanue yaeOHOTO MaTepuaa
VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO C mapamerpoMm. [Ipocrelinme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu KomOunmnpoBaHHoe 3aHsATHE 6
Tema 14.5. IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE cojiepKkaHue (conep:xanue
CocraBiieHHE M pelLICHHE | IPUKJIAIHOTO MOLYJIs1) 8
npodecCHOHANbHBIX 33/1au | PelreHne TeKCTOBBIX 33124 MPO()ECCHOHATBHOTO COICPIKAHMUS
C IOMOUIBIO YPaBHEHHH [TpakTnyeckue 3aHATHS
Tema 14.6. Copepxanue yueOHOro MaTepuana
Pemenue 3aga4. | OOuMe MeTobl peleHUsl YpaBHEHU. YpaBHEHUS U HEPaBEHCTBA C MOJYJEM M C
VYpaBHEHMs M HEPABEHCTBA | mapaMeTpamMu (KOHCYIIbTAIU) 2
[IpakTrueckoe 3aHsaTHE
IIpome:xyToyHast arrecTanus (3K3aMeH) 6
Bcero: ‘ 340

Ilo kaosicooti meme onucvieaemcsi cooepicanue yueOHo20 mamepuana (8 OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUS HeOOXOOUMBIX 1aO0PAMOPHbIX,
npakmuyeckux u unvlx sauamuil. Obvem uacoe onpeoensemcs no Kax#coou nozuyuu cmoaoya 3.

*[IpogheccuoHanbHO-OPUEHMUPOBAHHOE COOEPHCAHUE MOXdCem Oblmb pacnpeoeneHo no pazdeiam (memam) uiu CKOHYEHMpUpo8awHo 8 pazoene
Tlpuxnaonoii mooyno
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3. YciaoBus peajiu3anuu NporpaMmMsbl 0011e00pa3oBaTe/IbHOM JUCHUIIJIMHbBI

3.1. Jlns peanu3anuu NporpaMMbl JUCHUIIMHBI T0/LKHBI OBITH MPELyCMOTPEHbI
cleAyIolUe crelualbHble MOMeIeHus :

Peanmzamust mporpamMMbl TUCHUIUIMHBI TpeOyeT Hamuuyusi y4deOHOro KaOuHeTa
MaTeMaTHKH.

O6opynoBanue yueOHOTO KaOMHeTa:

- TOCAI0YHBIC MECTa TI0 KOJMYECTBY 00YUaIOINXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUTCKT Y4eOHO-HATJISTHBIX TOCOOMIA,

- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPHAIIOB;

- 3aJIaHUs A1 KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTsa 00ydeHUsI:

- IEPCOHATBHBIN KOMITBIOTED C JTUIICH3UOHHBIM MMPOTPAMMHBIM 00€CIICUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanmonHoe odecnievyeHne o0yueHust

3.2.1. OcHOBHBIE NTEYATHBIC N3TAHUA
1. Amumos III.A. u np. Maremartuka: anredpa ¥ Hadajga MaTeMaTHYECKOTO

aHanuza, reomerpus. 10-11 kmaccel: y4eOHUK 1 00111e00pa30BaTEIbHBIX
opraHmzainuii: 6a30BbIii U yriIyOneHHbIH ypoBHU.- M: [Ipocsemenue, 2023.

2. AnekcanapoB, A.Jl. MaremaTtuka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO
aHanu3a, reometpus. 'eomerpus. 10-11 knaccer : yueonuk / A Jl. Anexcanapos, JLA.
Bepnep, B.W. Peokuk. — M. : U3narensctBo «IIpocBemenuey, 2022. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBEHHBIM

3. Artanacsan JI.C. I'eometpus, 10-11: yueOHUK 1151 001ieo0pa3oBaTenbHbIX
yupexaeHuil: 6a30BbIil U MpodmibHBINA ypoBHU. — M.: [IpocBemenue, 2023.

4, Mopnkosuu, A.I'. Anrebpa W Hayaia MareMaTuyeckoro axanmuza. 10
kinacc: B 2 4. Y. 1. YueOHuk ans yyammxcs oOnieoOpa3oBaTeNbHbBIX YUYPEXKICHUN
(mpodunbHeIil ypoBens) / A.I'. Mopakosuu, I1.B. CemenoB. - M. : Maemo3una, 2022.
- 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIIH

d. Mopnkosuu, A.I'. Anre6pa W Hayajia MareMaTudeckoro aHammza. 11
kinacc: B 2 4. Y. 1. YueOHuk s yyammxcsi o01eo0pa3oBaTeNbHBIX YUpEKICHUN
(npodunehelit ypoBensb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2022.
- 351 c¢. — ISBN 978-5-346-03199-4/ - TekcT : HemocpeICTBEHHBIH
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6. Mopakosuu, A.I'. Anre6pa ¥ Havajia MaTemMaTrhuyeckoro anamauza. 10
kinacc: B 2 4. Y. 2. 3agayHuk Ui ydamuxcsi 0011eo0pa3oBaTENbHBIX YUpPEKICHUN
(mpodunbhelil yposenb) /A.I'. Mopakosud, JI.O. [lenumesa, JI.U. 3BaBuu [u ap.] - M.

Mmuemosuna, 2022. - 336 c¢. — |ISBN: 978-5-346-01202-3/ - Tekcr:
HEMOCPEICTBEHHBIN
7. MopakosBuu, A.I'. Anre6pa u Hadaa MaTeMaTHYECKOTO aHanu3a. 11

kiacc: B 2 . Y. 2. 3agayHuk Ass yyammxcsi o01ieo0pa3oBaTeabHbIX YUPEKACHUN
(mpoduneHseIil ypoBeHs) / A.I'. Mopakosuy, JI.O. Jleanmesa, JI.W. 3BaBud [u ap.],-
M. : Muemo3suna, 2023. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr :

HETNOCPEACTBEHHBIN
3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH

1. Bcepoccuiickue untepHeT-omumnuansl. - URL: https://online-olympiad.ru /
(mata ooparmenus: 12.07.2022). - TeKCT: 371€KTPOHHBII.

1. Ennnas xomnexkumst uudpoBbix oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru  / (mata oOpamenns: 08.07.2023). - Tekcr:
AIEKTPOHHBIN.

2. Nudpopmannonnas cucrema «EauHoe okHO pocTyna Kk o0pa3oBaTesbHbIM

pecypcam». - URL: http://window.edu.ru / (mara obpamienus: 02.07.2023). - Tekcr:
3JIEKTPOHHBIN.

3. Hayunas snekrponnas oubnmuoreka (HIb). - URL: http://www.elibrary.ru
(mata ooparmenus: 12.07.2023). - TeKCT: 37€KTPOHHBII.

4, OTtkpoIThiil KOJICMK. MaTemaruka. - URL: https://mathematics.ru / (mata
obparenus: 08.06.2022). - TeKCT: 3JCKTPOHHBIH.

5. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenust: 12.07.2021). - TekcT: 2JIEKTPOHHBIMN.

6. ChopaBoyHMK  TO  MaremMaTuke st ImKojJdbHUKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2023). -
TekcT: IEeKTPOHHBIMN.

7. Cpennss MaTeMaTH4eCKast WHTEPHET HIKOJIA. - URL:
http://www.bymath.net / (nara ob6pamienus: 12.07.2022). - TekcT: 3JIeKTPOHHBIH.

8. Oenepanpubiii  moptan  «Poccuiickoe  obpazoBanume». -  URL:
http://www.edu.ru / (nata obparenus: 02.07.2022). - TekcT: 37K TPOHHBIH.

Q. ®denepanbHbIl 1EHTP WHODOPMAIMOHHO-00Pa30BaTENIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (mata oopamerus: 01.07.2022). - TeKCT: 31€KTPOHHBIH.
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4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 00111€00pa30BaTeIbHOM

AUCHUIIJINHbBI

KoHTpo/ib U oueHka pe3yJbTaTOB OCBOCHHS OOIICOOPAa30BATEIBHON IUCITUTUTHHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC PE3YJIbTATHI,

HaIIPaBJICHHBIC Ha

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fesiaM U TeMam

COACPKaHUA y‘{€6HOFO Matcpualia.

Oo6masi/npodeccuonan Pa3znen/Tema Tun oneHoYHbIX
bHAS KOMIIETECHLUA MepOonpPUsITUSI
OK 01. Beibupats Paznen 1, Tema 1.1, 1.2, 1.3 TT-o/c*, 1.4, TecTupoBanue

CHOCOOBI perieHus 3a1a4
npodeccnoHanbHOM
JeSITeIbHOCTH
MIPUMEHHUTEIHHO

K pa3JIMYHbIM
KOHTEKCTaM

15,16

Pazgen 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1I-
o/c, 2.6

Paspmen 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4
Pazgen 4, Temr1 4.1, 4.2,4.3,4.4, 4.5,
Paspmen 5, Temsr 5.1, 5.2,5.3,5.4
Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6 IT-o/c, 6.7

Pazgen 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9,7.10,7.11
Pazgen 8, Temnr 8.1, 8.2

Pasznen 9, Temnl 9.1, 9.2, 9.3, 9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Pazgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 II-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Pasznmen 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5TI1-o/c, 11.6

Paszpen 12, Temur 12.1, 12.2, 12.3,12.4
Paszgen 13, Temsr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

Pasnen 14, Temur 14.1, 14.2, 14.3, 14 4,
14.5 IT-o/c, 14.6

YcerHblii onpoc
MareMaTuyecKkuil TUKTaHT
NunuBunyanbHas
camocTosTenbHas paboTa
[IpencraBnenue
pe3yapTaToB
IPAKTUYECKUX paboT
3ammTa TBOpUECKUX padoT
3amuTa WHIMBUIYaIbHBIX
IIPOEKTOB

KonTponbnas pabora
Brinosninenue
9K3aMEHAIMOHHBIX
3a1aHUI

OK 02. Ucnons3oBaTh
COBPEMEHHBIE CPENICTBA
MOUCKa, aHaJIu3a U
MHTepHpeTauu
nHpopmanuu, u
nH(pOpMalMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33/1a4

npodeccnoHanbHOM

Pasmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,16

Pazpen 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11I-
o/c, 2.6

Paspmen 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4
Pasnen 4, Temr1 4.1, 4.2,4.3,4.4,4.5,
Pazgen 5, Temnr 5.1,5.2,5.3,5.4

Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,

6.6 IT-o/c, 6.7

Pazgen 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5,

TectupoBanue

YceTHBII onpoc
MaremaTuuecKui JUKTaHT
NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padoT
3amura TBOpUECKuX padoT

MpogpeccuoHanbHoe-opueHMUPOBaHHOE coOepHcaHue
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ACATCIIbHOCTH

7.6, 7.7 11-0/c,7.8,7.9,7.10, 7.11
Paspen 8, Temsr 8.1, 8.2

Pasmen 9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Pasnen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 II-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Paspmen 11, Temsr 11.1,11.2,11.3, 11.4,
11.5IT-0/c, 11.6

Paszpen 12, Temnr 12.1, 12.2,12.3,12.4
Paspen 13, Temnr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

Pazgen 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

3amuTa UHIMBUAYAIbHBIX
MIPOEKTOB

KonTponbHas padora
Brmonaenue
9K3aMEHAIIMOHHBIX
3aJaHUuN

OK 03. IlnanupoBats u
peann30BBIBATH
coOCTBEHHOE
npodeccnoHabHOE U
JMYHOCTHOE Pa3BHUTHE,
IPEANPUHUMATEIBCKYIO
JEATEIILHOCTD B
npodeccHoHaIbHOM
cdepe, UCIIOTH30OBATH
3HaHUS 10 (PMHAHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUSIX

Paszmen 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4,
15,16

Paspen 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11-
o/c, 2.6

Pasnen 3, Temsl 3.1, 3.2, 3.3 I1-o/c, 3.4
Pasgen 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5,
Pazgen 5, Temnr 5.1, 5.2,5.3,5.4
Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6 IT-o/c, 6.7

Pasgen 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9,7.10, 7.11
Pasnen 8, Temsr 8.1, 8.2

Pasmen 9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Paszgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 II-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Pazpgen 11, Temsr 11.1,11.2,11.3,11.4,
11.5T-0/c, 11.6

Paszpen 12, Temnr 12.1, 12.2, 12.3,12.4
Pazmen 13, Temsr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

Pasgen 14, Temur 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6

TectupoBanue

YceTHBI onpoc
MaremaTudeckuii JUKTAHT
NupuBunyanbHas
caMmocTosiTenbHast pabora
IIpencraBnenne
pEe3ynbTaTOB
MPaKTUYECKHUX PaboT
3amuTa TBOPUYECKUX paboT
3amuTa UHIMBUIYATbHBIX
MIPOEKTOB

KonTponbnas padora
Brmogaenne
9K3aMCHAIIMOHHBIX
3aJaHuM

OK 04. DddexTuBHO
B3aUMO/JICVICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

Pazmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,16

Pasnmen 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-
o/c, 2.6

Pasnen 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
Pasgen 4, Temn1 4.1, 4.2,4.3,4.4, 4.5,
Pazgen 5, Temnr 5.1, 5.2,5.3,5.4

Pasnen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,

6.6 IT-o/c, 6.7

TectupoBanue

VYceTHbI onpoc
MareMaTU4eCKUM JUKTAHT
NuauBunyanbHas
camocTosTeNnbHas paboTa
IIpencrasnenue
pe3yJIbTaToOB
MPAKTUYECKHUX PadoT
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Pazpgen 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9,7.10, 7.11
Paspnen 8, Temsr 8.1, 8.2

Pazgen 9, Temn1 9.1, 9.2, 9.3,9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Paspgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 IT-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Pazgenm 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5IT-0/c, 11.6

Pazgen 12, Temnr 12.1, 12.2, 12.3,12.4
Paspen 13, Temnr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

Pazgen 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

3amura TBOpUECKuX padoT
3ammTa MHIMBUAYAIbHBIX
IIPOEKTOB

KonTponbHas padbora
Brinonnenue
9K3aMEHallMOHHbIX
3aJaHUuN

OK 05. OcyiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHUKAIHIO Ha
rOCYJIapCTBEHHOM S3bIKE
Poccuiickoit deneparuu
C Y4eTOM OCOOEHHOCTEMH
COLIMAJILHOTO B
KYJIbTYPHOI'O KOHTEKCTA

Paszmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,16

Pazgen 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 11-
o/c, 2.6

Paspmen 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4
Pazgen 4, Temn1 4.1, 4.2,4.3,4.4,4.5,
Paszgen 5, Temnr 5.1, 5.2,5.3,5.4
Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6 IT-o/c, 6.7

Pasgen 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9,7.10, 7.11
Pasnen 8, Temsr 8.1, 8.2

Pasmen 9, Temsr 9.1, 9.2, 9.3,9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Paszgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 IT-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Pazpgen 11, Temsr 11.1,11.2,11.3,11.4,
11.5T-o/c, 11.6

Pazpen 12, Temnr 12.1, 12.2, 12.3,12.4
Pazmen 13, Temsr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

Paspgen 14, Temur 14.1, 14.2, 14.3, 14 4,
14.5 I1-o/c, 14.6

TectupoBanue

YcTHBI onpoc
MaremaTudeckuii JUKTAHT
NupuBunyanbHas
caMOCTOsATEIbHAsI padoTa
IIpencraBnenne
pE3yNbTaTOB
MPaKTUYECKHUX paboT
3ammTa TBOpUECKUX padoT
3amuTa UHIMBUIYATbHBIX
MPOEKTOB

KonTponbnas padora
Brimonnenue
9K3aMEHaIIMOHHBIX
3aJaHuM

OK 06. IIposiBiATH
IpaX/IaHCKO-
MaTPUOTHYECKYIO
MO3UILIHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE ITOBEICHUE
Ha OCHOBE

Pazmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,16

Pasznen 9, Temr1 9.1, 9.2, 9.3,9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Pazmen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 II-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

TecTtupoBanue

VYeTHbII onpoc
MareMaTU4eCKUM JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
IIpencrasnenue
pe3yJIbTaToOB
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TPaAUIIMOHHBIX
0011IeUeIOBEUeCKUX
LICHHOCTEH, B TOM 4HCIIE
C YY€TOM rapMOHU3AIUI
MEKHAIIMOHAJIbHBIX 1

Pasnen 11, Temsr 11.1,11.2,11.3, 11.4,
11.5I1-0/c, 11.6
Pasnen 14, Temsl 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

MPAKTUYECKHX paboT
3amura TBOpUECKuX padoT
3ammTa MHIMBUAYaIbHBIX
MIPOEKTOB

KontponbsHnas pabora

MEXPEITUTHO3HBIX Brimonnenue
OTHOIIICHUH, IPUMEHSTh 9K3aMeHAIMOHHBIX
CTaHIapPThI 3aaHuH
aHTHKOPPYIILIUOHHOT'O

IIOBCACHUA

OK 07. ConeticTBOBaTh Pazmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, | TectupoBanue

COXPaHECHHIO
OKpY’Karollen cpebl,
pecypcocOepexeHuIo,
IPUMEHSATH 3HaHUS 00
M3MEHEHMHU KJIMMaTa,
MIPUHITUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA,
3pPEKTUBHO
JIEHCTBOBATH B
Ype3BbIUaiiHbIX
CUTYyaLUsAX

15,16

Paspen 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11-
o/c, 2.6

Paspmen 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4
Pazgen 4, Temn1 4.1, 4.2,4.3,4.4,4.5,
Pazgen 5, Temnr 5.1, 5.2,5.3,5.4
Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6 IT-o/c, 6.7

Pasgen 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9,7.10,7.11
Pazgen 8, Temnr 8.1, 8.2

Pazgen 9, Temn1 9.1, 9.2, 9.3,9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Pazgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 II-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Pazpgen 11, Temsr 11.1,11.2,11.3,11.4,
11.5I1-0/c, 11.6

Paszpen 12, Temnr 12.1, 12.2, 12.3,12.4
Paszgen 13, Temnr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

Pasnen 14, Temur 14.1, 14.2, 14.3, 14 4,
14.5 I1-o/c, 14.6

VYeTHbII onpoc
Matematnyeckuii TUKTAHT
NuauBunyanbHas
caMOCTOSATEJIbHAs padoTa
IIpencraBnenne
pe3yabTaToOB
IPAKTUYECKUX padoT
3ammTa TBOpUECKUX padoT
3amuTa UHIMBUIYATbHBIX
MIPOEKTOB

KontponbHas pabora
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJaHui

IIK 1.1. ®opmuposars
aJIrOPUTMBI pa3zpaboTKu
IIPOrpaMMHBIX MOJYJIEN B
COOTBETCTBUH C
TEXHUUYECKUM 33JaHUEM.

[IpodeccrnonanbHO-OpHEHTHPOBAHHOE
coJiepxKaHue

2, Tema 2.5

3, Tema 3.3

4, Tema 4.5

6, Tema 6.6

7, Tema 7.7

9, Tema 9.10
10, Temsr 10.10
11, Temsr 11.5
12, Temsr 12.2

P
P
P
P
P
P
P
P
P
P 13, Temnr 13.3, 13.6

I'pynnosas pabota ¢
UH(POPMALIMOHHBIMU
pecypcaMu

IToxroroBka coobueHnH
3amuTa MHIMBUyaIbHBIX
MIPOEKTOB

TectupoBanue

VYeTHbI onpoc
NuauBunyanbHas
caMmocTosiTenbHast paboTa
IIpencrasnenune
pe3yabTaTOB IMPAKTUYECKUX
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P 14, Temn 14.5

pabot Pemenue 3amau ¢

npo¢eccHOHATBHO-
OPUEHTHUPOBAHHBIM
coJiepyKaHueM
[IpodeccrnonanbHO-OpHUEHTUPOBAHHOE I'pynmnoBas pabota ¢
IIK 2.1. Paspabarbisars coJiep>KaHue uH(GOPMaIMOHHBIMU
TpeQoBanms K 2, Tema 2.5 pecypcamu

MIPOrpaMMHBIM MOJYJISIM
Ha OCHOBE aHaJIN3a
MPOEKTHOU 1
TEXHUYECKON
JIOKYMEHTalMH Ha
MpeIMET B3aUMOAECHCTBUS
KOMITOHEHT.

P

P 3, Tema 3.3

P 4, Tema 4.5

P 6, Tema 6.6

P 7, Tema 7.7

P 9, Tema 9.10

P 10, Temsr 10.10
P 11, Temsr 11.5
P 12, Temsr 12.2
P 13, Temnr 13.3, 13.6
P 14, Temn 14.5

IMoaroroBka cOOOIICHUIA
3amuTa UHIMBUIYaTbHBIX
MIPOEKTOB

TectupoBanue

VYeTHbII onpoc
NuauBunyanbHas
caMOCTOsATeNIbHAsI paboTa
IIpencraBnenne
pe3yIbTaTOB MPAKTUYECKUX
pabot Pemenue 3amau ¢

npogeccnoHaIbHO-
OPHEHTHPOBAHHBIM
coiepyKaHUEM
ITpodeccronanbHO-OpUEHTUPOBAHHOE I'pynnosas pabora ¢
I1K 4.2. OcymiecTBasTh conepKanie HH(pOPMAIIHOHHBIMU
U3MEpEHUs 2, Tema 2.5 pecypcamu

3KCHHyaTaHI/IOHHI>IX
XapaKTEPUCTHK
IIPOrPaAMMHOI0
obecreyeHus
KOMHBIOTCPHBIX CUCTCM.

P

P 3, Tema 3.3

P 4, Tema 4.5

P 6, Tema 6.6

P 7, Tema 7.7

P 9, Tema 9.10

P 10, Temsr 10.10
P 11, Temsr 11.5
P 12, Temsr 12.2
P 13, Temn1 13.3, 13.6
P 14, Temn 14.5

[ToaroroBka coodieHmit
3amuTa UHIMBUIYaIbHBIX
MIPOEKTOB

TectupoBanue

YeTHBII onpoc
NunuBunyanbHas
camocTosTeNnbHas padoTa
[IpencraBnenue
pPe3yIbTAaTOB MPAKTUYECKUX
pabot Pemenue 3amau c
npo¢ecCuoHAIBHO-
OPUEHTHPOBAHHBIM
coJiepKaHUuEM
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5. MeponpusiTusi, 3al-IAaHUPOBAHHbIE HA NMEPUO/I PeATU3AIUMA Y1eOHOI
AUCUMILTHHBI COTJIACHO KAJIEHAAPHOMY ILUIAHY BOCIMTATEJIbHON PadoThI

Jara Conep:xanue u popmbl YuactHukun | Mecro | OrBercTBeHHBI | Koabl
JeATEeJIbHOCTH nposej | e JIP

eHusl

CEHTSAOPh JlenoBas urpa o teme: CTYACHTHI Ip. ay. MuxaitnoBa JIP 1-12,
«IIporieHTHBIC BRIYNCICHUS HCII-114, 221 M.B. 16,17

124

OKTSIOpb [IpakTukym 1o teme: CTYIEHTBHI Tp. ayn. MuxaiinoBa JIP 1-12,
«Pemrenne HCII-114, 221 M.B. 16,17
MIPAKTUKOOPUEHTUPOBAHHBIX 124
3a1au»

HOSIOPB Juckyccus no teme: CTYACHTHI Ip. ay. MuxaitnoBa JIP 1-12,
«AJITOPUTMBI PEIICHHS HCII-114, 221 M.B. 16,17
TPUTOHOMETPHUICCKUX 124
YPaBHEHUU U CUCTEM
YpPaBHEHUW»

neKadpb Jenosas urpa no teme: CTYACHTHI Ip. aya. MuxaitnoBa JIP 1-12,
«Pemnienne mpuKIIaIHbIX HCII-114, 221 M.B. 16,17
3azauy» 124

SIHBaph Kondepennus nmo reme: CTYZAEHTHI Ip. ayn. MuxaiinoBa JIP 1-12,
«I"eomeTtpus HCII-114, 221 M.B. 16,17
MHOTOTPaHHUKOB 124

beBpaib Huckyccust «kMeToapl pelieHust | CTYIEHTHI Tp. ayz. MuxaitnoBa JIP 1-12,
TPUTOHOMETPUUECKHUX NCII-114, 221 M.b. 16,17
YpaBHEHUI» 124

MaprT Juckyccus 1o Teme: CTYIEHTHI I'p. ayn. Muxainosa JIP 1-12,
«HUcnonb3oBanue rpadukoB HCII-114, 221 M.b. 16,17
GyHKIUHN 1715 pereHust 3a1a49» 124

arnpeb BuptyanbHas s3kckypcust 1o CTYIEHTHI TP. ayz. MuxaitnoBa JIP 1-12,
teme: «Cummertpus B ipupoae, | WCII-114, 221 M.b. 16,17
apXUTEKType, TEXHUKE, B 124
OBITY».

anpenb OKcKypcus B CTYZAEHTHI Tp. | I. Xaba MuxaiinoBa JIP 1-12,
XabapoBckuil KpaeBoil My3eit NCII-114, POBCK, M.b. 16,17
umenn H.M. I'ponexosa. 124 yiL.

[ITeBue
HKO,
11.

Mau Ypok-cemuHap no Teopuu CTYJIEHTHI TP. ayn. Muxaiinosa JIP 1-12,

BEpPOSITHOCTEMN HCII-114, 221 M.b. 16,17
124

HIOHb CemuHap no teme: «PemieHne | CTyIeHTHI I'p. ayn. Muxainosa JIP 1-12,
T€OMETPUUYECKHX 3a/1a4 TIPH HCII-114, 221 M.B. 16,17
MOJATOTOBKE K 9K3aMEHY» 124
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