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PabGouas mnporpamma cocraBieHa ¢ y4€toM @DenepalibHOIO TrOCYAAPCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHJapTa BHICHIET0 0O0pa3oBaHuUs MO HampasieHuio noarotoBku 01.03.02-
[Ipuknannas maremMatuka U UHQopmaTruka (YpoBeHb OakaaBpuaTa), yTBEpP)KJIEHHOIO MPUKA30M
MunucrepctBa obpa3zoBanusi u Hayku Poccuiickoit @enepanun ot «10» sHBaps 2018r. Ne 9
(3apeructpupoBano B MuHucTepcTBe toctunnu Poccuiickoit ®eneparuu 06 despans 2018r. Ne

49937).
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1. Hesan n 3axa4M 0CBOCHUS TUCHHUIINHBI

Kypc «®yHKIMOHAIBHBINA aHAIN3» YUTACTCS HA MaTeMaTHYecKoM (pakynpTeTe B TEUCHUE
Tperbero Kkypca. OH Oasupyercst Ha MaTepuane KypcoB «MaTemMaTHMUeCKUH aHalu3» W
«JIuneiinas anre6pay.

Lenp »TOro Kypca — WU3JIOXKUTH CTYJIEHTaM OCHOBBl COBPEMEHHOIO aHajiu3a B
0ECKOHEYHOMEPHBIX JIMHEHHBIX MPOCTPAHCTBAX, OOOOIIAIOMIET0 KaK TEOPUI0 JIMHEWHBIX
OIEpaTOpPOB B KOHEYHOMEPHBIX IPOCTPAHCTBAX, TaK U MOHATHE Npeesa NOCIeA0BaTeIbHOCTH U
GYHKIMM M ApYyrux TMOHATUH, KOHEYHOMEPHOTO aHalli3a; MOoKa3aThb NMPUMEHEHHE OCHOBHBIX
MOHATHN M METOJ0B (PYHKIIMOHAIBHOIO aHAIW3a K Pa3jMYHbIM 00JAcTsIM MaTEeMaTHKH, TaKUM
KaK: HHTEerpajbHble ypaBHEHUs, nuddepeHIranbHble ypaBHEHHS] B YaCTHBIX IMPOU3BOJIHBIX,
BAapHAI[MOHHOE HMCUMCJIEHME, BBIMYKIIbIM aHalW3, ONTHMAaJbHOE YIpaBiI€HHE MU JAp.; HAYYUTh
CTYJAEHTOB OCHOBOIOJIAraloIlMM MpHUHLHUIIAM U ¢akTam (YHKIHMOHAIBHOIO aHalln3a, MoKa3aTh
pazHooOpa3ue KOHKPETHBIX peanu3anuii oOmMX KOHCTPYKIUH, 00ecneuyuTh BO3MOXKHOCTH
JabHENIIIEr0 CaMOCTOSITEIbHOTO OCBOEHMSI COBPEMEHHBIX METOJIOB HENPEPHIBHOTO aHaN3a;
paciupuTh MaTeMaTUYECKUN KpPYyro3op, MOJHATh YPOBEHb MaTeMaTHUYECKON KYIbTYphI 32 CUET
paboThl ¢ 00BEeKTaMu 00Jiee BHICOKOTO YPOBHS aOCTPAKIIMHU, IO CPABHEHUIO ¢ KOHEUHOMEPHBIM

aHaJIn30M.

2. Mecto nucuumiannbl (MoayJsi) B crpykrype OIIOITI BO
Jucrtunnuna «DyHKIMOHABHBINA aHATIN3» OTHOCUTCS K 00s13aTenbHOM yacTu bioka 1
OCHOBHOM 00pa3oBaTeIbHOM MpoTrpaMMbl IO HarnpasieHuto moarotoBku 01.03.02 Ipuknagnas

MaTéMaTHuKa u I/IH(bOpMaTI/IKa.

3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS JUCHHUILINHbBI
B  coBokymHocTM ¢ ApyrUMH  OuciUIUIMHaMu  npoduns  «Maremartuyeckoe
MOJENUPOBAHNE M BBIYHUCIUTENbHAS MaTeMaThKa» AUCHUIUINHA «DyHKIMOHAIBHBIN aHaIHU3»
HampaBlieHa Ha (QopMmHupoBaHUE cleayromieil kommnereHuuu B cooTBercTBuu ¢ ®I'OC BO u
OIIOII BO mno mwnanpasnenuto mnoarotoBku 01.03.02 — «llpukiagnas wmaTeMaTtuka |
uHpopMmaTHKa» (ypoBeHb OakajaBpuaTa):

Oo6menpodeccuonanbuas komnerenuus (OIIK):

Koawbt Coaepixkanue 00menpopeccCHOHAJIbLHON KOMIIETEHIIUH

CrniocoOeH mpuMeHsTh GyHIaMeHTabHbIE 3HAHUS, TTOJIy4eHHBIE B 00JIaCTH
OIIK-1 | MmaTemaTHueCcKUX U (WJIM) ECTECTBEHHBIX HAYK, M UCIIOJIb30BATh UX B
poheccCHOHATBHON AEATEIbHOCTH

B PE3YyIbTATC OCBOCHUS JUCHUIIJIMHBL 06yqa101unﬁcsi JOJIKECH:



3Hamb

(dhyHIaMeHTaIbHEBIE

pa3zaensl

MaTEMAaTUKH

(MaTemaTH4YeCKU

aHaJIN3,

AHATTUTHUYECKYIO0 TE€OMETPHIO, JTMHEHHYIO anreOpy, auddepeHnnanbHble ypaBHEHUs, YUCICHHbIS

METO/IbI).

podecCHOHAIBHON  JCSITeLHOCTH,

ymemov TPUMCHATL MATCMATUYCCKHUEC MCTOJbI IMPU PCHICHUU IMPAKTHYCCKUX 3aaad B

IMPAKTUYCCKUX 3aaa4,

paboThl

IIPUMCHATH

TEOPETUYECKHE

3HaHUS TIpU PEUICHUU

s1a0emb Ky.HI)TypOI\/JI MBIIIJICHWA, HABBIKAMHW PCIICHHA NPAKTHUYCCKHUX 3aJda4, HaBbIKaMH

C MAaTeMaTHYeCKOW JIMTEepaTypoH,

MaTEMAaTHYCCKUMHU 3HAHUsSIMU MW METOAaMU,

MaTEMaTU4YCCKHUM allIapaToMm, H€06XOI[I/IMI>IM JIA JJOTHYECKOT'O OCMBICIICHHUA WU O6pa6OTKI/I

nHpopmanuy B IpohecCHOHAIBHOMN 1€ TEIbHOCTH.

4. Coaep:xanue U CTPYKTYpPa JMCUMILIUHBI (MOTYJIs1)

Taonuuya 1. Coodepycanue oOucuunaunvt «DYHKYUOHATbHBIL aAHAIU3», NepeUeHb

OUECHOYHBIX CPEOCM 8 U KOHMPOAUPYEMBIX KOMNEm eHUUIL

Kon . | HammeHoBaHue
Ne | HammeHoBaHmue KOHTPOJIHUPYEMOil
Coaep:xanue pazaesa OI[€HOYHOT 0
n/m | pasaena/ TeMbl KOMIIeTEeHIIUH
cpeacTBa
(MM ee YaCTH)

1.| 2. 3. 4. 3.

1. | Beenenue. BosuukHOBeHME (PYHKIIMOHATBHOTO OIIK-1 Komnoksuym (K),
aHaJIN3a KaK CaMOCTOSITEILHOI'O PYOEKHBIH
paszena MaTeMaTHKH; KOHTPOJIb (PK),
COBPEMEHHOE Pa3BHUTHE tectuposante (T)
(I)YHKLII/IOHEU'ILHOFO aHaJm3a U €ro
CBA3b C IPYTUMU obnacTaMu
MareMaTuku. MHOXecTBa, anredpa
MHOXECTB, CYCTHBIC MHOXXECTBA U
MHOXECTBA MOIITHOCTH
KOHTHUHYYMa.

2. | Merpuueckue MerpHKH B KOHKPETHBIX OIIK-1 K, PK, T

MPOCTPAHCTBA. MIPOCTPaHCTBaX (IIPOCTPAHCTBA

Cla;b], C(k)[a:b], Lp[a;b]
), HepaBeHncTBa [ 'enpaepa, Kommm-
ByHskoBckoro, MUHKOBCKOr O,
HOpMa ¥ CKaIIIPHOE MPOU3BENCHHE,
XapaKTepu3alys OTKPHITHIX U
3aMKHYTBIX MHOXXECTB B TEPMHUHAX
CXOJISIINXCS
MOCJIEA0BaTEILHOCTEH,
SKBHUBAJIEHTHBIE METPUKH; TTOJHEIE
METpUYECKHE POCTPAHCTBA,
KpUTEPUI TOITHOTHI (Teopema o
BIIO)KEHHBIX, 3aMKHYTBIX U
CTATUBAIOIIUXCSA I1apax), TeopemMa
bapa, Teopema o monogHeHUY;
KOMITAKTHOCTB ¥ CEKBCHIIHAIbHAS
KOMITAKTHOCTD, 9KBHBAJICHTHOCTh

CUETHOH U CEKBEHINAILHON
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KOMITaKTHOCTH, HEOOXOJUMBbIC
YCIIOBUSI KOMIIAKTHOCTH
(3aMKHYTOCTb, ITOJTHOTA,
OrPaHUYEHHOCTH), BIIOJIHE
OrpaHMYEHHBIE MHOXKECTBA U
KPUTEPUH KOMITAKTHOCTHU
Xaycnopda, Kputepuii

NpEAKOMIIAKTHOCTH B C [a,b] UB

C ( X ) , TJC X — KOMITIaKTHO€

METPUYECKOE MTPOCTPAHCTBO
(Teopemsbr Apriena u Aprena -
AcKkouny ); HepepbIBHBIE U
pPaBHOMEPHO HeNpepbIBHBIC
0TOOpaKEHUSI METPUIECKUX
HPOCTPAHCTB, CKMMAFOIIHE
oToOpaxkeHust u Teopema banaxa o
CKUMAIONIEH 0TOOpaKEeHHH.

Tomomoruueckoe
MPOCTPAHCTBO.

IToHsTHE O TOMOJIOTrMYECKOM
npoctpancTBe. OCHOBHBIC TTOHSITHS
TOTIOJIOTHH, TIPEIET U
HENPEPBIBHOCTH B TOITOJIOT'MYECKOM
MIPOCTPAHCTBE, aKCUOMBI
OTJICTMMOCTH U CYETHOCTH,
cenapaberbHOCTh; KOMITAKTHOCTD:
pa3Hble BUIBI KOMITAKTHOCTH,
KpUTEPUN KOMITAKTHOCTH,
CBSI3aHHBIN C IEHTPHUPOBAHHBIMU
MHOKeCTBaMHU. Teopusi MephI.
Teopema Jlebera o mpogomKeHIN
Mephbl. M3mepumbie GyHKIHH.
CsaoiictBa. CXOIUMOCTH TIOUTH
Bcroay. Teopema Eroposa ..
CXOJIMMOCTh MO Mepe. MHTerpan
Jleberaro OCHOBHEIE CBOMCTBA.
Teopema 06 abCOTIOTHOM
HenpepsIBHOCTH WHTerpana Jlebera.
IIpenensHbIN MEpEXo1 1MoJ 3HAKOM
naTerpana Jlebera. CpaBHeHHE
nHTerpana Jlebera u nHTErpana
Pumana.

OIIK-1

K, PK, T

JImHewHbIe
TOIIOJIOTHYECKUE U
HOPMHUPOBaHHBIE
MIPOCTPaHCTBA.

JIMHEeNHBIe TOMONOTHYECKHUE
MIPOCTPAHCTBA, NTHBAPHAHTHOCTh
OTKPBITOCTA MHOYKECTBA
OTHOCHTEIIHHO OIEpariid CIIOKEHHS
Y YMHOXXEHUS Ha CKaIsp,
MOTJIOMIAOIIME MHOKECTBA,
TOITOJIOTHSI KOHEYHOMEPHOT'O
OTJETUMOT0 HOPMHUPOBAHHOTO
MIPOCTPaHCTBA; HOPMUPOBAHHBIE H
€BKJIMJIOBBI ITPOCTPAHCTBA, KaK
JINHEWHBIE TOMOIOTHYECKHE
MPOCTPAHCTBA, TOMOJIOTUs
KOHEYHOMEPHBIX HOPMHUPOBAHHBIX
MPOCTPAHCTB, KpUTEpUi
HOPMHPYEMOCTH JIMHEHHBIX

OIIK-1

K, PK, T
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TOIOJIOTMYECKUX TIPOCTPAHCTB
(reopema A.H. Konmoropoga);
BBITTYKJIBIC U @0COJIFOTHO BBIMYKJIIBIC
MHOKECTBa, HEKOMIIAaKTHOCTh
€AMHUYHOTO I1apa B
0ECKOHEYHOMEPHOM
HOPMHUPOBaHHOM IPOCTPAHCTBE,
HaJINYME TTOJIHOW CUETHON CUCTEMBI
B cernapadeTbHOM
0ECKOHEYHOMEPHOM
HOPMHUPOBAaHHOM IIPOCTPAHCTBE;
psAel B HOPMUPOBAHHBIX
MPOCTPAHCTBAX U OaHAXOBBIX
[IPOCTPAHCTBAX, €BKIMJIOBLI U
THJIBOEPTOBBI IPOCTPAHCTBA,
HaJIMYME CYETHOU
OPTOHOPMUPOBAHHOM MOJTHOU
CHCTEMBI B cenapabenbHOM
OCCKOHEYHOMEPHOM E€BKIIMIOBOM
npoctpaHcTie; psaa Dypee,
3KCTPEMAJIbLHOE CBOMCTBO
YaCTUYHBIX CyMM psiga Dypsbe,
HepaBeHCTBO becces.

JImHeHbIe
OTIEPaTOPHI U
JIMHCHHBIC
(hyHKIIHOHATIBI B
HOPMHPOBAHHOM
MIPOCTPAHCTBE.

Kpurepun HenpepsIBHOCTH
JIMHEWHOro oreparopa B
HOPMHPOBAaHHOM IIPOCTPAHCTBE,
HOpMa JIMHEHHOT0 OrpaHUYEHHOT 0
oriepaTtopa, HOpMHUPOBaHHOE
MPOCTPAHCTBO JTUHEWHBIX
OTpaHUYEHHBIX OIIEPATOPOB,
paBHOMEpHAs U IOTOYeYHAs
CXOIUMMOCTh, 0AaHaXOBOCTh
HOPMHPOBAaHHOTO MTPOCTPAHCTBA
JIMHEWHOr0 OIrPaHUYEHHOTO
orieparopa; MPUHLIKI PaBHOMEPHON
orpaHn4YeHHOCTH (Teopema banaxa-
[TeitaTay3a) 1 €ro CiIencTBUs;
COTPSKEHHOE TTPOCTPAHCTRO,
TEOMETPUIECKHII CMBICTT HOPMBI
JIMHEIHHOTO HEMPEPHIBHOIO
(hyHKIIMOHATA, COMPSDKEHHBIS

IPOCTPAHCTBA K [ P C,Cyu

TUJI0EPTOBBI IPOCTPAHCTBA;
Teopema XaHna-banaxa o
MIPOIOJKEHUH JIMHEIHOTO
(yHKLIHOHANA U €€ CIeICTBUS,
JOMOJTHAEMOCTh KOHEYHOMEPHBIX
MOIPOCTPAHCTB, TEOPEMBI
OTAEITHMOCTH BBITYKJIIBIX
MHOXeCTB; TeopeMbl banaxa 06
OTKPBITOM OTOOpa’keHHH, O
HeNpephIBHOCTH 00PaTHOTO
orepaTopa, 0 3aMKHYTOM rpaduke,
0 HENPEPBIBHOCTH OIlepaTopa
MIPOEKTUPOBAHUS; JIEMMa O TPOUKE;
JIOCTaTOYHbIE YCIOBUS

OIIK-1

K,PK, T




HENPEPHIBHON 00paTUMOCTH
JUHEHHOTO OrPaHUYEHHOTO
orepaTopa, OOpaTHBIA omepaTop K
COIPSKEHHOMY; PE30JIbBEHTHOE
MHOKECTBO, PE30JIbBEHTA U €€
IpecTaBieHue, CIEKTp U
COOCTBEHHBIC 3HAYCHUS JINHEHHOTO
orepaTopa, KOMIIaKTHOCTh CIIEKTpa
JIMHENHOT0 OTPaHUYEHHOTO
ornepaTopa, KOMIaKTHbIEC JINHEWHbBIE
OTIEpaTOPhI, PABHOMEPHBIN Mpenes
KOMITAKTHOT'O JINHEUHOT O
orepaTopa, JOCTaTOYHbIE YCIOBHS
KOMITAKTHOCTH JIMTHEWHBIX
OI1epaToOpoOB, CIIEKTP KOMIIAKTHOT O
JMHEWHOT0 oIepaTopa; Teopus
Pucca-®umepa (Teopembl
®penronsma, moHATHE 00
oreparTopa); KOMIAKTHBIC U
CaMOCOIPSKEHHbIE TUHEWHbBIE
orepaTopbl B THIHOEPTOBOM
MIPOCTPAHCTBE, CIIEKTP
CaMOCOMNPSAKEHHOTO TUHEUHOTO
OTPaHWYEHHOTO OIlepaTopa B
THIH0EPTOBOM IIPOCTPAHCTRE,
HOpMa CaMOCOIPSKEHHOTO
JIMHEWHOTO OrPaHUYEHHOIO
orepaTopa B ruiIL0epTOBOM
MIPOCTPAHCTBE, CYIIECTBOBAHHE
COOCTBEHHBIX YHCEN Y
KOMIAaKTHOT'O CaMOCOIPSKEHHOT O
JUHEWHOTO OIepaTopa, MPUMeEpHI.

HaTerpanbhbie
YpaBHEHUS.

WuTerpaibHeie onepatopsl B Cla; b|
¥ L, [a;b], IX KOMIIAKTHOCTB;

HHTErpanbHble YpaBHEHUS
®pearonsma u Bonbreppa,
YCJIOBUS Pa3peLIMMOCTH 3TUX
YpaBHEHUI1, CKUMAEMOCTb
HEKOTPOH CTENEeHH HHTErPaIbHOro
oneparopa BonbTeppa ¢
OrpaHUYCHHBIM SPOM; CBEICHUE
HWHTErpalbHbIX YPaBHEHUH K
CHUCTEME JINHEIHHBIX
anreOpanvecKux ypaBHEHHH K
OOBIKHOBEHHBIM

¢ hepeHInatbHBIM YPaBHEHHUSIM.

OIIK-1,

K, PK, T

IIpoctpancTBa
CoboieBa u
000011IeHHBIE

dhyHKIIN.

[Ipumenenue Teopemsl [ nnsbepra
— [lImMuaTa K pelieHnuo ypaBHEHU!
B YaCTHBIX IPOMU3BOAHBIX, 3a/1a4a
typma—JInyBuiiis, Teopema
Jlakca—Munbrpana u ee
MIPUMEHEHHE K T0Ka3aTENbCTBY
pa3pemmMOCTH YpaBHEHHUH B
YaCTHBIX TPOU3BOJIHBIX;
npoctpanctBa Cobornesa,
xXapakTepu3alys 0000IEHHBIX

OIIK-1

K, PK, T
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MPOU3BOIHBIX, TEOPEMA O
KOMITAKTHOM BJIOKCHHH H, (a;b) B

C [a; b] ; IPOCTPAHCTBO OCHOBHBIX

¢bynkuuit D, mpuMepbl OCHOBHBIX
¢$byHKUMH, cpe3atomye QyHKIIH,
motsocts D(Q) B L,(Q),
CXOAMMOCTS B mpocTpancTse D,
HETIPEPBIBHOCTH OMEPaTOPOB

T depeHTUpOBaHNS, YMHOKCHHSI
Y JTMHEWHOH 3aMEHBI IIEPEMEHON B
D ; nokannHble cBOMCTBA
00001IeHHBIX (PYHKIUIA, HOCHTEIh
00001IeHHBIX (PYHKIUIA, CBEPTKA
OCHOBHOM 1 000011eHHOI
(GyHKIUH, CBOWCTBA CBEPTKH;
(dyHIaMeHTaIbHOE peleHne
mddepeHuaILHOTO oreparopa B
YaCTHBIX MTPOU3BOIHBIX C
MOCTOSTHHBIMH KO3 () HIIMEHTAMU;
npocTpaHcTBa S OBICTPO
yGbiBaroumx GyHKimi u S’
MEJIJICHHO PACTYIINX
pacrnpenenenunii, mpocrpancTea £
uE'.

DJeMEeHThI
muddepeHnnanTsHo
I'0 MCUHCIIEHUS B
JIMHEHHBIX
HOPMHPOBAHHBIX
MIPOCTPAHCTBAX.

®opmysia KOHEUHBIX MPUPaALIEHUN;
HEO00XOAMMOE YCIOBHE JIOKATHHOTO
JKCTpEMYyMa BEIlIECTBEHHOMN
muddepeHupyeMoit GyHKITUN B
banaxoBoM mpocTpaHCTRE,
KJIACCHYECKHE 3a0a91
BapHAIIIOHHOTO MCUNCIICHUS;
ypaBHeHue Ditnepa; popmymna
Teitnopa, 10CTaTOUHBIE YCIOBUS
CTPOTOT0 JIOKAJIEHOTO AKCTPEMyMa
BEILECTBEHHOMN
muddepeHupyemMoit GyHKIUA B
banaxoBom mpocTpaHCTBE, YCIOBUS
Jlexxanapa u SkoOu; Teopema o
HEsIBHOW (DYHKITUH, YCIIOBHBIN
SKCTPEMYM BEILIECTBEHHOU
muddepeHupyemMoit pyHKIUA B
banaxoBoMm mpocTpaHCTBE U METON
MHOUTeNel Jlarpanxa.

OIIK-1

K,PK, T

Taonuya 2. Cmpykmypa oucyunaunovt « DyHKYUOHATbHBIIL AHAIU3»

TpynoeMKocTh, 4aCOB / 3a4€THBIX

Bun padorsl eMHH L
S cemecTp Bcero
O0mas Tpy10eMKOCTh (B 3a4eTHBIX ¢AMHULIAX) 108 108
KonTakTHasi padoTa (B yacax): 51 30
Jexyuu (JI) 17 17
Ilpaxmuuecxue 3anamus (113) 34 34

Cemunapckue sanamus (C3)




Jlabopamopuwvie pabomul (JIP) - -

CamocrosiTesibHas padora (B 4acax), B TOM 4HciIe
KOHTAaKTHasi padora:

PacuerHo-Tpaduueckoe 3ajaHnue - -

Pedepar (P) - -

Occe () - -

KonTposasnas pabora (KP)

CaMocCTOSTEIIFHOC HN3Y4YCHHC pa3aciioB

Kypcooii npoekT (KII), kypcoBast padota (KP) - -

[ToaroroBka v MpOXOKACHUE IPOMEKYTOYHOMN
aTTecTaluuu

Bua npome:kyTo4HO# aTTecTaAllUH 3auér 3auér

Tabauua 3. Jlekyuonunvie 3anamus

Tema

Beenenue. Bo3HukHOBeHNE (PYHKIIMOHAIBHOTO aHAJIM3a, KAK CaMOCTOSITENILHOTO pa3Jiena
Marematrki. COBpeMEeHHOE pa3BUTHE (PYHKIIMOHAILHOTO aHAM3a B €T0 CBA3b C APYTUMHU
oOnacTsaMu MaTteMaTuky. [lens u 3a0ayu uzyyenus memvi — PaCKPbITh OCHOBHBIE TIOHATHS
Teopur (YHKIIMOHAIBHOTO aHaJIN3a.

MmuoxectBa. Anre6pa MHOXKeCTB. (CUeTHbIE MHOXECTBA M MHOXKECTBA MOITHOCTH
KOHTMHYyMa. OyHKIMOHAIbHAA 3aBUCUMOCTb. [IpocTpancTBo. YnopsagoueHHOCTh. [[ens u
3a0ayu  usydeuus memvl — TIPUMEHHUTb OCHOBBI aireOpbl MHOXKECTB K CUETHBIM
MHO>KE€CTBAaM, BBECTH MOHSTHE MPOCTPAHCTBA.

Cucrembl MHOXecTB. CHCTeMBl MHOXECTB H oOToOpaxkeHus. Koabllo MHOXKECTB,
MOJYKOJIBIIO MHOXKECTB. O — aiuredpa MHOXECTB. [lenv u 3adauu usyuenuss memvl —

M3Y4YE€HHUE CUCTEM MHOXECTB U UX 0TOOpakeHUi, BBeZleHHe O — anreOpbl MHOMKECTB.

Mertpuueckue npocrpanctsa. [Ipumepsl. HepaBenctpa I'enbaepa u Munkosckoro. []ens u
3a0ayu u3yyeHus memvl — BBEJICHUE MOHITHS METPUYECKOTO IPOCTPAHCTBA, CBOMCTB U
METPHUK OCHOBHBIX MPOCTPAHCTB.

HenpepeiBHbIE ~ OTOOpa’keHUSI  METPHUUECKHUX HpocTpaHcTB. [lpenenbHble  TOUKH.
3ambikanue. [1noTHeie MHOXecTBa. OTKPBIThIE M 3aMKHYTbIE MHOXECTBA. [lens u 3a0ayu
u3yyeHus memvl — BBEICHHS MOHSATHUS HEMPEPHIBHOTO OTOOPa)KEHUS MPEICIbHBIX TOYEK,
OTKPBITBHIX U 3aMKHYTBIX MHOKECTB.

[InoTHBIE MeTpUYecKkHue MpocTpaHCTBA. TeopeMbl O BIOKEHHBIX Imapax u bapa. Ilerv u
3a0ayu uzyyeHus memvl — BBEACHUS TMOHSATHUS TUIOTHOTO MHOXKECTBA M €r0 NMPHUMEHEHUE B
(YHKIIMOHATLHOM aHAJIM3E.

[IpuHIMO CXKUMAOMMX OTOOpaXeHWH M ero mnpuMeHeHue. VHTerpajbHble YpaBHEHUS
Bonbsreppa u ®penronsma. [lens u 3adauu usyyeHus memvl — TPHUHLHUI CRKUMAIOIINX
0TOOpaXEHMI U ero NpUMEHEHUE IPY PEellIEHUN UHTErpaIbHbIX YPAaBHEHHIA.

Tononoruueckue MMpOCTPAHCTBA. KommaktHOCT, B MCTPUYCCKHUX TPOCTPAHCTBAX.
KommakTHOCTE M 1mOJTHAs OIrpaHNUYCHHOCTD. Ue]lb u 3a0ayu usyuenus memsvl — BBCIACHUC
MOHATHS KOMHAKTHOCTH U MOJHOM OI'paHUYCHHOCTH. I[OKaSaTeJIBCTBO OCHOBHBIX TCOPEM.

Teopuss mepsl. Buemnsst mepa. IlpomomkeHue Mepbl ¢ MOJYKOJIbLIa HAa MPOXOXKAECHHOE
konblo. Teopema Jlebera o mpomomkeHMH Mepbl. [lenv u 3adauu usyyenus: memvl —
BBEJICHHE NOHATHUS Mephl M TeopeMbl Jlebera o mpoJoKEHUN MEpBI.

10.

Wzmepumble Gynkiuu. OnpeneneHre U OCHOBHbIE CBOWCTBA. CXOIUMOCTh TOYTH BCIOAY.
Teopema Eroposa JI.®d. CxoaumocTsb 1o Mepe. Llens u 3a0auu uzyuenus memovl — BBEICHNE
TOHATHUS U3MEPUMBIX (PYHKIIMIHA, X CBOWCTBA, IPUMEHEHHUE.

11.

Wurterpan JleGera. OcHoBHble cBoiicTBa. Teopema 00 abCONIIOTHON HEMPEPHIBHOCTH
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unTerpana Jlebera. [Jenv u 3a0auu uzyuenus memsl — u3ydeHue unrerpana Jlebera u ero
cBolicTB. JlokazarenbCcTBO TeOpeMbl 00 aOCOIIOTHOM HEeNpephIBHOCTH UHTErpaa Jlebera.

12.| IlpenenbHbIil miepexon moj 3HakoM umHTerpana Jlebera. Teopembr JleGera, JleBu, dDarty.
CpaBuenue unrerpana Jledera u Pumana. [fens u 3a0auu uzyuenus memsl — NpeaeIbHBIN
Iepexo/l MoJi 3HaKoM HuHTerpaia Jlebera M ero npuMEHHEHHE, CPaBHEHHE HHTErpaja
JleGera u Pumana.

13.| JIuneiinple mpocTpaHcTBa Ha (QyHKUMOHANbl. baHaxoBbel mpocTpaHcTBa. EBKINAOBBI
npocrpaHcTBa. [lenb u 3a0auu  uzyuenusi memvl — BBEACHUE IOHATHUS JIMHEHHBIX
MPOCTPaHCTB, baHaxoBbIX U EBKIMIOBBIX.

14.| Jlunelinple onepaTtopbl HENPEPHIBHOCTh U orpaHndyeHHocTh. Hopma onepatopa. Cymma u
MIPOU3BEACHUE ONEPaTOPOB. [lens u 3adauu uzyuenus memvl — BBECHUE OHATUS HOPMbI U
HOPMHPOBAHHBIX IPOCTPAHCTB.

15.] OGparubie omepaTopel. Teopembl 00 oOpatHoM omneparope. ChoekTp omeparopa.
Pe3zonbBenTa. [fens u 3a0auu uzyuenus memsl — BBEJICHUE TOHITHS 00OpaTHOTO OIepaTopa,
CIEKTPA U PE30JIbBEHTHI siJipa.

16.| Ilonssitue 00 wunpaekce. Teopema @pearonbpma. IlpuMepsl HUCHOIB30BAHUS TEOPEMBI
®penrospma: 3a1aya [Irypma-JInyBuins, TEOpUs MOTEHIMAA, WHJIEKC
g epeHnnaIbHOro oneparopa.

Pacimmpenne nonstus @ynkuuu. I[IpoctpanctBo ocHOBHBIX (yHKIUI. OO000IIEHHBIE
¢dbyakuuu. JleiictBus Hag 0000meHHbIME QYHKIUAME. [[env u 3a0auu uzyuenus memvl —
BBeJIeHUE NOHTUS coOCTBeHHBIX GyHKIMH. 3amgaya HTypma-JInyBus.

17.] Panpr @yppe. JlocTarouHble YCIOBHS CXOOUMOCTH psna Pyppe B TOuke. YCIOBHUSA
paBHOMepHOU cxoaumocTth psaga @ypee. UHTerpan @ypee. OcHoBHaAs Teopema. MHTerpain
dypre B KOMIUIEKCHOH dopme. []env u 3a0auu uzyuenus memol — u3ydeHue psagoB Oypoe.

18.| JIunerinple uHTErpagbHble ypaBHEHUs. OCHOBHBIC OIpEAECHUs. 3aaauu, TPUBOIAIINE K
UHTETPAJIbHBIM ~ ypaBHEHUs M. HMHTerpansHbiil omepatop @PpearoiabMa. YpaBHEHHS C
cummerpuueckuM  sigpom.Teopembr ®pearonbma mis  oOuiero ciydass ypaBHEHUS
Openronpma. VHTErpanmbHble ypaBHEHHUS C SAPOM, HMEIOIIMM ciIabyi0 OCOOEHHOCTb.
XapakTep peluleHus HWHTErpajbHOro ypaBHeHUs. [lenv u 3adauu usyueuus memvl —
VWHTETpaJIbHbIEC YPABHEHMS U 33J1a4M, IPUBOISAIINE K HUM.

19.| YpaBuenuss Bonabreppa. HHTerpanbHble ypaBHEHHs, cojepxkaiiue napamerp. Meton
Openronbma.  duddepenuupoBanne B JHMHEHWHBIX — mpocTpaHcTBax.  CHIIBHBIN
mupdepennman. Cnadeiii muddepennnan. dubdepenuupyemsie Gynkmuonansl. Popmyia
Tetinopa.Teopema o0 HessBHOW (YHKIMM ¥ HEKOTOphIE €€ MpUMEHeHHs. Bropoi
¢byuknuronan. JloctaTouHble ycaoBus SKCTpemyMma pyHKuuoHana. [ens u 3adauu uzyvenus
membl — UHTETpajJbHbI€ YPABHEHUS U METO/Ibl UX PELLICHUS.

Tabnuya 4. Illpakmuueckue 3anamusn (cemunapckue)
0 Tema
n/n

1. | Anrebpa MHOecTB. Cué€THbIE MHOKECTBAa. MOIITHOCTh MHOXECTBA.
DyHKIMOHANBbHAS 3aBUCUMOCTB. IIpocTpaHcTBO. YOS I0YEHHOCTD.

2. | Merpuueckne mnpoctpancTtBa. HepaseHcTtBo ['enpaepa—MunkoBckoro. CXoauMOCTb.
[TosHOTA.

3. | HenpepbiBHBIE  OTOOpaXKeHHs  METPHUYECKHMX MNpPOCTpaHCTB. IIpenenbHble  TOUKH.
3ambikanue. [noTasle MHOXeECTBA. OTKPBITHIE M 3AMKHYTbIE MHOYKECTBA.

4. | IlpyHIMIT CXKUMAIOUMX OTOOpaXEHUH W ero mpuMeHeHus. VIHTerpanbHble ypaBHEHUS
Bousreppa u @pearonbpma.

5. | KomnakTHble MHOKECTBA B METPUYECKUX TPOCTPAHCTBAX.

6. | Teopust mepsl. Buemnsist mepa. Teopema Jlebera o mpooKeHMH MEpBI.

I/I3MepI/IMLIC (I)yHKI_II/II/I OHpCI[CJ'ICHI/IC 1 OCHOBHBIE CBOMCTBA. CXOI[I/IMOCTB IMO4YTH BCHOY.
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CX01MMOCTh 110 MEpeE.

7. | Uaterpan JleGera. OcHoBHble cBoiicTBa. CpaBHeHue wuHTerpana Jlebera m Pumana.
Heonpenenennsiii uarerpain JleGera.
8. | HopmupoBanHble 1 baHax0oBbl IPOCTPAHCTBA.
9. | Jluneiineie oneparopsl. HenpepbiBHOCTH U orpannueHHoCTh. Hopma oneparopa. Cymma u
Ipou3BeieHre onepaTopos. [IpocTpaHCcTBO TMHENHBIX OrpaHUUYEHHBIX ONIEPATOPOB.
10.| O6parnsie oneparopsl. CriekTp oneparopa. Pe3osbBeHTa.
11.| CompspxkeHHOE TPOCTPAHCTBO. PediekCMBHOE IPOCTPAHCTBO.
ConpsiKeHHbIE OIIEPaTOPBI.
12.| Komnaktueie omnepatopbl. Omnpenenenuss u  npumepbl. CoOCTBEHHBbIE 3HAYCHUS
KOMITaKTHOTO OIlepaTopa.
13.| [lonsatue o0 wuHaekce. Teopema @penronsma. 3amaua Ilrypma-JlnyBwmnsa. Wuaexc
T hepeHnaIbHOro 0NepaTopa.
14.] O6o6mennbie ¢Gyakiuu. J[edictBus Hax o0000meHHbME  GyHKIMAMH. J[Y B Kiacce
00001IEHHBIX (PYHKIIHH.
15.| I'mnp0epTOBBI IIPOCTPAHCTBA. CamocornpsikeHHbIE OIEPaATOPBI. Crextp
CaMOCONPSKEHHOTO ONepaTopa.
16.| Pagst dypre. JlocTaTouHble ycioBusi cxogumoctd psjna @Dyppe B TOuke. YCIOBHS
paBHOMepHOM  cxoaumoctu  psapa  @Dypee.  HWurterpan  ®ypee. HHTerpaibHble
peoOpa3oBaHMsL.
17.] Nuterpanbuble  ypaBHeHuss Bonbreppa. HHTerpanbHble ypaBHEHMS, COJAEpIKalIue
napamerp. Meron @penrosibma.
18.| MUuTerpanbsubie ypaBHeHUss @pearonabma. Pe3oabpBeHTa HHTETPaIbHOTO YpaBHEHUS
®pearosibma.
19.| Dnements! auddepenmanbHOro ucurciaeHnsi baHaxoBbIX MPOCTPAHCTB.
Teopemsl 0 HesiBHOU GyHKITMU. BTopoi pyHkumnonan. JloctaTouHble yCIOBUS SKCTpeMyMa
(dhyHKIIMOHATA.
Tabauya 5. Jlabopamopnsie padbomel no oucyuniune
N Tema
n/n
1. | He npedycmompenwi
Taonuya 6. Camocmoamenvhoe uzyuenue pazoenos OuCyYUnIuHbl
Ne
w/n Bonpochl, BBIHOCHMbIE HA CAMOCTOSAITEIbHOE H3yYeHH e
1. | Merpuueckue npocTpaHCTBa:
kputepuii npeakoMnakTaoct B C [a,b] us C (X ) , e X —KOMIIAKTHOE METPUYECKOE
MPOCTPaHCTBO (TeopeMbl Apuena U Apiena-AcCKojHn), HENpepbIBHbBIE U PaBHOMEPHO
HENpepbIBHBIE OTOOpPAKEHUsT METPUUYECKHX IMPOCTPAHCTB, CHKUMAIOIIKME OTOOpa)KeHUs |
teopema banaxa o cxuMaroniei 0ToOpaskeHHH.
2. | Tononoruueckoe NpoOCTPaHCTBO:
pa3HbIe BUJIbl KOMIIAKTHOCTH, KPUTEPUHA KOMIIAKTHOCTH, CBSI3aHHBIM C [IEHTPUPOBAHHBIMU
MHO>KECTBAMH.
3. | pan Dypbe, HepaBeHCTBO beccens, cxomumocts psna @Pypbe B THILOEPTOBOM
IIpOCTpaHCTBE, Teopema Pucca-®Pumiepa.
4. | JIuneitHble onepaTopsl U JUHEHWHbIE (YHKIMOHAIBI B HOPMUPOBAHHOM IPOCTPAHCTBE:

CIICKTp CaMOCOIIPAKCHHOTI'O JIMHEMHOTO OTpaHUYCHHOI'0 OIlC€paTopa B TI/IHL6epTOBOM
IPOCTPAHCTBC, HOpMaA CaMOCOIPAKECHHOTO JIMHEMHOTO OI'paHUYCHHOIO OIcparopa B
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THJIBOEPTOBOM TIPOCTPAHCTBE, CYIIECTBOBAHHE COOCTBEHHBIX YHCEN Y KOMIIAKTHOTO
CaMOCONPSKEHHOT0 JIMHENHHOI 0 onepaTopa, TeopeMa ['mipbepra — [lmuara.

5. | UHTerpanbHble ypaBHEHUS:
CBE/ICHUE MHTETPAJbHBIX YPaBHEHUI K CHCTEME JMHEHHBIX alreOpandeckux ypaBHEHHUH K
0OBIKHOBEHHBIM M PEepeHITNATEHBIM YPABHEHUSIM.

6. | Ilpoctrpancra CobosieBa 1 00001IeHHBIE (HYHKINU:
npoctpanctBa CoOoJieBa, XapakTepusanus OOOOIICHHBIX MPOWU3BOIHBIX, TEOpeMa O
KOMIIAKTHOM BJIOKEHMH H | (a;b) B Cla;b]-

7. | Onementsl  auddEpeHIUATBHOTO  UCYMCICHUS B JIMHEHHBIX ~ HOPMHPOBAHHBIX
[IPOCTPAHCTBAX:

JOCTaTOYHbIE  YCIOBHMSI ~ CTPOrOro  JIOKAIbHOTO  JIKCTpEMyMa  BEILECTBEHHOMN
g depenurpyeMoit pyHkunu B banaxoBom npocrpaHcTse, yciaoBus Jlexkanapa u Skoou.

5. OneHouYHbIEe MATEPHUAJIBI VIS TEKYLIET0 U Py0e:KHOT0 KOHTPOJIsl YCIIeBAeMOCTH 1
NMPOMEKYTOYHOM aTTecTalun

KoneunpiMu  pe3yiabTaTaMd  OCBOCHHSI  MPOTPAMMBl  JTUCHHUIUIAHBI  SIBJISTFOTCS
chopMupOBaHHBIE KOTHUTHBHBIE IECKPUTITOPHI «3HATHY», KyMEThY, «BIAJETh», PACITUCAHHBIE 110
OT/ICNTbHBIM KOMIIeTeHIIUSIM. DOPMHUPOBAHHE ITUX JECKPUIITOPOB MPOUCXOTUT B TEUCHUE BCETO
ceMecTpa 1o dTaraM B paMKaxX pa3IudHOTO BUJA 3aHATUM M CAMOCTOSITETbHOU paOOTHI.

B xome wu3ydeHMs] OUCHUIUIMHBI TIPEAYCMATPUBAIOTCS mMeKVWuli, pyOedxiCHullil KOHMpOIlb U
NPOMENCYMOYHAS AMmecmayus.
5.1. Ouyenounvie mamepuanvl 011 meKyuye20 KOHMpPONa

Texywuti konmpons 3HAHWA, YMEHUH W BIAJECHUWA MO AUCHUIUIMHE OCYIIECTBIISECTCS B
(bopMe YCTHOTO MJIM MUCHbMEHHOTO OIMpOca Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHUSIX, a TaKKe
B XOJI€ IPOBEJCHHS CAaMOCTOSATEILHON pabOThI CTYACHTOB.

Lenv mekywezo konmponsi — OUEHKa pe3ylbTaTOB pabOThl B CEeMeCTpe U oOecreyeHue
CBOEBPEMEHHOM 00OpaTHOIl CBS3U, U1 KOPPEKIMHU OOy4YeHHs, aKTUBU3ALMU CaMOCTOSATEIbHOMN
pabotel oOyuaromierocsi. OOBEKTOM TEKYIIETO KOHTPOJS SBISIOTCA KOHKPETH3UPOBAHHBIC
pe3ynbTaThl 00ydeHus (yuyeOHbIe JOCTHKEHUS) IO JUCIUILTHHE.

Texywuii KOHmMpoONb YCIEBAEMOCTH OO0ECIeYMBAET OLIGHUBAHUE XOJa OCBOCHHS
TUCHUIUIMHBI «DYHKIIMOHATBHBIA aHATU3)» U BKJIIOYAET: OTBETHI HA TEOPETHYECKHE BOMPOCH! HA
MPAKTUYECKOM 3aHATHUHU, pEIIeHHWE TMPAKTUYECKHX 3aJady M BBHINOJHEHHE 3aJaHuil Ha
MPAKTUYECKUX 3aHATUSIX, CAMOCTOSTEILHOE BHITIOJTHEHHE MHIMBUIYATbHBIX JOMAITHUX 33 1aHUN
C OTYETOM (3aIIHUTOI) B YCTAHOBJICHHBIN CPOK.

OneHka KkauecTBa TMOATOTOBKM Ha OCHOBAHHUW BBHITIONHEHHBIX 3aJaHUA  BEAETCS
npernojaBateneM (C OOCYXACHHEM pe3ylbTaToB), Oalibl HAYUCISIIOTCS B 3aBHUCHUMOCTH OT

CJIOXKHOCTH U Ka4C€CTBaA BBITIOJIHCHUA 3a/JaHU.
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5.1.1. Bonpocet no memam oucyunaunvt « OyHKUUOHATbHBLIL AHATU3
(konmponupyeman komnemenyusn OIIK-1)
Tema 1. BBeneHue 0CHOBHBIX NOHATHI QYHKIMOHAJIBLHOT0 AaHAJIN3A.
Llenv  u 3a0auu  u3zyueHus memvl — PACKPHITh OCHOBHBIC TIOHSATHS TEOPUU
(YHKIIMOHATLHOTO aHaTu3a. AKCHOMBI METPUYECKOTO IMPOCTPAHCTBA.
1. Bo3HukHOBeHHE (DPYHKITMOHALHOTO aHATN3a KaK CAMOCTOSITEIILHOTO pa3jielia MaTeMaTHKH.
2.CoBpemMeHHOE pa3BUTHE (PYHKIIMOHAIBHOTO aHalM3a M €ro CBs3b C JIPYTMMHU OOJaCTAMHU
MaTEMaTHKH.
3. MHoecTBa, ajire0pa MHOXKECTB.
4. CyeTHBIE MHOXECTBA U MHOYKECTBA MOIIIHOCTH KOHTUHYYMA.
Tema 2. MeTprueckne NpoCTPAHCTBA.
Lenv u 3a0auu uzyuenus memvl — BBEACHUE TIOHITHSI METPHYECKOTO TIPOCTPAHCTBA, CBONCTB U
METPHUK OCHOBHBIX IMPOCTPAHCTB.

1. Metpuku B KOHKPETHBIX IIPOCTPAHCTBAX (mpoctpaHcTBa
C [a;b] ,C (k )[a;b] , Lp [a;b] ), HepaBeHcTBa lempaepa, Komm-ByHsAKOBCKOro,

MUHKOBCKOTO.

2. DKBUBAJCHTHbIE METPHUKH; IOJHbIE METPUYECKUE MPOCTPAHCTBA, KPUTEPHUI MOIHOTHI
(Teopema 0 BIIOKEHHBIX, 3AMKHYTBIX U CTATUBAIOLIUXCSA LIapax).

3. Teopema bapa, Teopema 0 NOMOJIHEHNH, KOMIIAKTHOCTh M CEKBEHIIMAIbHAS KOMIIAKTHOCTb.

4. DKBUBaJICHTHOCTh CUETHOM M CEKBEHIUAIbHON KOMIIAKTHOCTH, HEOOXOIMMBIE YCIOBUS
KOMITAKTHOCTH  (3aMKHYTOCTb, IIOJIHOTa, OTPAaHMYEHHOCTb), BIOJHE OTpPaHUYCHHbIC

MHO>KECTBA U KpUTEPU KOMIAKTHOCTU Xaycaopda.
5. Kpurepuii mpeakomnaktaoctu B C [a,b] u 8 C (X ), rie X —KOMIIaKTHOE

METPHUYECKOE MPOCTPAHCTBO (TeopeMbl Apiiena u Apiiena - ACKOIu ).
6. HenpepsiBHBIE 1 pABHOMEPHO HETIPEPHIBHBIE OTOOPAKEHHSI METPUUYECKHUX IPOCTPAHCTB.
7. Cxumaromniue orobpaxenus u Teopema banaxa o cxxumaronieit 0Toopax eHuu.
Tema 3. Tonosioruveckoe NpoCTpaHCTBA.
Llenv u 3a0auu u3yuenus memsvl — BBEIEHUS TMOHATHUS TUIOTHOTO MHOXKECTBA U €rO
MpUMeHeHHEe B (PYHKIIMOHATLHOM aHaJIH3e.
1. ITonaTHE O TOMONOTHYECKOM POCTPaHCTBE. OCHOBHBIE MOHATHS TOMOJIOTHH.
2. Tlpenen u HEMPEPHIBHOCTH B TOMOJIOTHYECKOM IPOCTPAHCTBE.
3. AKCHOMBI OT/ICTTMMOCTH U CUETHOCTH, CemapabeIbHOCTb.
4. KOMIaKTHOCTb: pa3Hble BUAbl KOMIIAKTHOCTH, KPUTEPHUIl KOMIAKTHOCTH, CBSI3aHHBIN C

HECHTPUPOBAHHBIMU MHOKCCTBAMMH.
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Tema 4. JInHeiiHbIe TONOJIOTHYECKHE H HOPMHPOBAHHBIE IIPOCTPAHCTBA.
Lenv u 3a0auu uzyuenus memvl — BBEICHUS TOHITHUS TOTIOJOTUYECKUX U HOPMHUPOBAHHBIX
IIPOCTPAHCTB U OIlEpalMU B ITUX IIPOCTPAHTBAX.

1. JluHelHBIE TONOJOTMYECKHE IMPOCTPAHCTBA, WHBAPUAHTHOCTH OTKPBITOCTH MHOXECTBA
OTHOCHUTEIIBHO OIlepaliil CIOKEHMS W YMHOXEHUS Ha CKaJsip, NOIVIOMIAIOIINE
MHOECTBA.

2. Tomonorust KOHEYHOMEPHOI'O OTAEIMMOI0 HOPMHUPOBAHHOTO IPOCTPAHCTBA

3. HopMupoBaHHblE U €BKJIMJOBBl TNPOCTPAHCTBA, KaK JIMHEHHBbIE TOMOJOTUYECKHE
MIPOCTPAHCTBA, TOMOJIOTHSI KOHEYHOMEPHBIX HOPMHPOBAHHBIX IMPOCTPAHCTB, KPUTEpUU
HOPMHUPYEMOCTH  JIMHEWHBIX  TOMOJOTMYECKMX  HpocTpaHcTB  (Teopema  A.H.
Konmoropoga).

4. Boinmykiible 1 aOCOJIFOTHO BBIMTYKJIBIE MHOKECTBA.

5. Psaasl B HOpPMUPOBAHHBIX MPOCTPAHCTBAX U OAHAXOBBIX MPOCTPAHCTBAX, EBKIUIOBHI U

TUIHOEPTOBBI MPOCTPAHCTRA.

S

Psag @ypre, 3kCcTpemMaabHOE CBOMCTBO YaCTUYHBIX CYMM psija Dypbe.

7. HepaBenctBo beccensi, cxoqumMocTh psina Oypse B THILOEPTOBOM TPOCTPAHCTBE.

Temas. JIuHeiiHbIe omepaTopbl W JiIMHelHble (QYHKUMOHAJLI B HOPMHPOBAHHOM
NPOCTPAaHCTBE.

Lenv u 3a0auu usyuenus memvl — BBEJCHUE MOHATUS JTUHEHHOTO orepaTopa U JMHEHHOTO
(G yHKIIMOHANIa B HOPMUPOBAHHOM MPOCTPAHCTBE.

Kpurepun HenpepbIBHOCTH JIMHENHOTO ONIepaToOpa B HOPMUPOBAHHOM MPOCTPAHCTBE.

1. HopMa JMHEWHOro OrpaHUYEHHOIO OINEpaTopa, HOPMUPOBAHHOE MPOCTPAHCTBO
JIMHEWHBIX OTPAHUYEHHBIX OIIEPATOPOB.

2. PaBHOMepHas ¥ MOTOYEUYHAsA CXOJAUMOCTb.

3. Teopema Xana-banaxa o HpOJOHKEHMH JHMHEHHOTo (YHKIIMOHANA M €€ CJEJICTBUA,
JIOTIOJIHAEMOCTh KOHEYHOMEPHBIX MOJIPOCTPAHCTB, TEOPEMBI OTIAECIMMOCTU BBIITYKIIBIX
MHOYECTB.

4. ConpspKeHHBIM ONIEpaTop U €ro HopMa, ABAX/Ibl CONPSKEHHbBIN ONepaTop.

5. OOpaTHblii K JHHEWHOMY OIEpaTopy, COOTHOIIEHHE HOPM HCXOJHOTO OIeparopa u
00paTHOTO K HEMY.

6. Teopemsbl banaxa 06 OTKpBITOM 0TOOpaXXEHNH, O HETIPEPHIBHOCTH 0OpaTHOTO OnepaTopa,
0 3aMKHYTOM Tpaduke.

7. JocraTouHble YCIOBHUS HEMPEPHIBHOM OOpPaTUMOCTH JIMHEHHOTO OTPAaHUYEHHOTO
omepaTopa, 0OpaTHBIN OTepaToOp K COMPSHKCHHOMY.

8. Pe301bBEHTHOE MHOXKECTBO, PE30JILBEHTA U €€ IIPEJICTaBICHHUE.
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9. Cnextp M cOOCTBEHHbIE 3HAYCHHs JIMHEHHOIO OMEpaTopa, KOMIIAKTHOCTb CIIEKTpa
JMHENHOI0 OTPaHUUYEHHOTO OIIEPATOPA.
10. KoMnakTHble JUHEMHBIE ONEPATOPHI, PABHOMEPHBIM IPEE KOMIIAKTHOTO JIMHEHHOIO
OIepaTopa, IOCTATOYHbIE YCIOBUS KOMIAKTHOCTH JIMHEMHBIX OIIEPAaTOPOB.
Tema 6. UnTerpanbHble ypaBHeHMS.
Llenv u 3a0auu usyuenus memvbl — O3HAKOMUTb C METOJAMM PELICHUS HHTETPaJIbHBIX
YpPaBHEHUU.

1. UnTerpanbHble ONepaTopsl B Cla;b] ¥ L,[a;b], AX KOMIIAKTHOCTS.

2. WurerpanbHble ypaBHeHuss @penronbma u BoabTeppa, ycinoBus pa3pemiMMOCTH 3THX

YpaBHEHUM.

3. Cx1MaeMOCTh HEKOTPOI CTENEHH MHTErpajIbHOro oneparopa BoapTeppa ¢ orpaHu4eHHBIM

SATPOM.

4. CBeneHue MHTErPajbHBIX YPAaBHEHUHN K CHCTEME JMHEHHBIX alredpandyeckux ypaBHEHHH K

OOBIKHOBEHHBIM AU PepeHInaTbHBIM YPaBHEHUSIM.

Tema 7. IIpocrpancrBa CoboJieBa 1 00001IEHHBIE (DYHKIIUH.
Lenv u 3a0ayu uzyuenus memvl — OCBOUTh METOJIbI penienus 3agaun Ll rypma-JlnyBusis.

1. [Ipumenenne Teopembr ['mnpOepra — IlIMuara K penieHUI0 ypaBHEHHH B YacTHBIX
MPOM3BOJHBIX, 3ana4a lItypma—JInyBumis.

2. Xapaxkrtepusanus 0000IEHHBIX TPOM3BOJIHBIX, TEOPEMa O KOMITAKTHOM BIIOXXCHUH H, (a;b)
B C[a;b]-

3. IIpocTpaHcTBO OCHOBHBIX (GyHKIMKA D, mpuMepsl OCHOBHBIX (YHKIIUH, Cpe3aroliue
dynxumn, muotHOCTE D(Q) B L,(Q), CXOAMMOCTH B IIPOCTPAHCTBE D, HENMPEPLIBHOCTH
onepaTopoB nuddepeHIIpoBaHNs, YMHOKEHUS U IMHEHHOM 3aMeHbI IiepeMeHoi B D .

4. JlokanbHble CBOMCTBAa OO0OOIIEHHBIX (YHKIMI, HOCUTENb OOOOMIEHHBIX (QYHKIUH,
CBEpTKa OCHOBHOM M 00001IeHHOHN (DyHKIIMIA, CBONCTBA CBEPTKH.

5. ®ynaameHTanbHOe penieHue auddepeHantbHOro onepaTopa B YaCTHBIX MPOU3BOIHBIX
C MOCTOSTHHBIMU KO3 PHUIIMEHTaMU; IPOCTPAHCTBA S OBICTPO yOBIBarOmMX (GYHKIUH U
S’ MenneHHO pacTyIMX pacrpeseneHuii, mpoctpanctsa E u E’ .

Tema 8. DueMeHTbl AM(pdepeHIHATBHOIO HCYHCICHUS] B JIMHEHHBIX HOPMHPOBAHHBIX
NPOCTPAHCTBAX.

Llenv u 3a0auu usyuenus memsvl — OCBOUTH CUJIBHYIO M cialyio nuddepeHIupyeMocThb

otoOpakeHus B banaxoBoM mpocTpaHCTBe.

1. CBsa3p Mexay cuiabHOW M cnaboil nuddepeHpyeMoCcThbio, (GOopMylna KOHEUYHBIX

MIpUPALLECHUM.
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2. Heo0X0AMMOE YCJIOBHE JIOKAJBHOTO SKCTpEMyMa BEIIECTBEHHOW IuddepeHunpyemMon

¢ynkuuu B banaxoBom mpocTpaHcTBe.

3. Kinaccuueckue 3a1auy BapuallMOHHOTO MCUMCIIEHMsI, ypaBHEHHE Diliepa.

4. TlonunuHelHbIe 0TOOpakeHUs, MU PepeHIIPYEMOCTh, TPOU3BOAHBIE U AU depeHnab!

BBICIIMX HOPSAAKOB OTOOpakeHU B baHaxOBOM IpPOCTpAaHCTBE, CUMMETPUYHOCTh OIEpaTopa

BTOPOM IPOU3BOIHOM.

5. ®@opmyna Teinopa, a0CTaTOYHBIE YCIOBHS CTPOrOTO JIOKAJbHOIO 3KCTpEMyMa

BelecTBeHHON nuddepennupyemoit ¢yHkimun B baHaXxoBOM MPOCTpaHCTBE, YCIOBUS

Jlexxanapa u Sxkoo6m.

6. Teopema 0 HeSIBHOW (PYHKIIMH, YCIOBHBIM AKCTPEMYM BELIECTBEHHOH AU depeHunpyemMoit

¢yHK1MM B baHaxoBOM MpOCTpaHCTBE U METO1 MHOKUTenel Jlarpanxka.

Kpumepuu ¢hopmupoganun oyenok (oyenuganus) ycmmnoz2o onpoca
VYcTHBIN onpoC SIBISIETCS OJTHAM U3 OCHOBHBIX CIMOCOOOB yuéTa 3HAHWUN 00y4aromerocs

no aucuuiumHe «DyHKIMOHANBHBIN aHamu3». Pa3BEPHYTBIM OTBET CTyJEHTa JIOJKEH
MIPENICTaBIATh COOON CBSI3HOE, JTOTMUYECKU MOCIEI0BATEIbHOE COOOIEHNEe Ha 3aJJaHHYI0 TEMY,
MIOKa3bIBaTh €0 YMEHHME IPUMEHSATh ONpPENENCHUs] U NMPUMEHATh Ul PELICHUs MPaKTUYEeCKUX
3ajadu.
B pesynomame ycmnozo onpoca 3nanus, 00yuarouiezocia OWEHUGAIOMCA NO cledylouiei

uiKaie

KoanuecTBO

Kpurepun onennBanus
0aJ1710B P p 1

3 OO0yuaromuiics

- TIOJTHO U3JIaraeT U3yYeHHBIH MaTepHal, 3HaeT Bce (DOPMYIIBI, IPUMEHAECMBbIC
METO/IBI ¥ X TOYHOCTE;

- IIOHUMAET MaTepHall, MOXKET 00OCHOBATh CBOM CYXKJCHHS, IPUMEHHUTH 3HAHUS
IIPH PEIICHUH PAKTHYECKUX 3a/1a4 JIJIS CAMOCTOSATEIIBHOTO BBIMOIHCHHMS

- M3j1aracT MaTepHall OCIeA0BATEIbHO U MPABUIBHO C TOYKU 3PCHHUS HOPM
JIMTEPATYPHOTO SI3BIKA.

2 OO6yuaromuiics 1a€T OTBET, YAOBIETBOPSAIONIUN TEM K€ TPEOOBAHUSIM, YTO U
i «3» 0annoB, HO JOMYCKAeT HECYIIECTBEHHBIE OIIMOKH, KOTOPBIE CaM ke
UCIIPaBJISIET, 1 HEKOTOPbIC HEAOUYETHI B MOCIEAOBATEILHOCTH U OPOPMIICHUU
W3JIaraeMoro Marepuasia.

1 OO6yyaromuiics 0OHapyXKUBaeT 3HaHUE U IOHUMaHKe OCHOBHOT'O MaTepuaa 1o
JIAHHOM TeMe, HO:

- M3JIaraeT MaTepuas HEMOJIHO U JIOMYCKAeT HETOYHOCTHU B OIIPEIEIICHUU
MOHSITHH, 3HAHUI METOJI0OB, UX TOUHOCTH;

- HE yM€eT JJOCTaTOYHO ITyOOKO U JI0Ka3aTelbHO 000CHOBATh CBOU CYXACHUS U
IIPUMEHATH METO/IBI;

- M3J1araeT MaTeprall HeMmoCIeI0BaTENIbHO, IOMYCKAeT OMUOKH.

0 OOyuaromuiics 0OHapyXUBaeT He3HAHHE OOJIBIICH YacTu pasiena n3y4yaeMoro
MaTepuaa, JIoIycKaeT OluOKku B (JOpMYIHPOBKE U (HopMynax, MpH OICHKE
TOYHOCTH METOJIOB.
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5.1.2. Ouenounvie mamepuansvl 011 CAMOCHOAMETbHOU PAOOMbL 00YUAIOULE20CA
(munoevie 3a0auu) (konmpoaupyeman komnemenyus OIIK-1)

[lepedyeHp TUTIOBBIX 3a/1a4 JJIsI CAMOCTOSTEIBHON paboTHl CPOPMUPOBAH B COOTBETCTBHU
C TEMATUKOW MPAKTUYECKUX 3aHATUH MO AUCUUIUIMHE «DyHKIUOHAIBHBIN aHATU3).

CamocrositenpHas paboTa OICHMBACTCS  CTENEHBIO OCBOEHHS  BOMPOCOB IS
CaMOCTOSITEJIBHOTO M3y4eHHs (CM. Tabauily 6) U MHAUBUAYAJbHBIM BBIMOJIHEHHUEM 3aJaHUM K
MPAKTUYECKUM 3aHSTHSIM.

Tema 1: Anzebpa muosacecme. Cuemnsie mnodxcecmea. Mowynocms MHONHCECM8A
1. lano:a) A, B<SZ, A={1;2;5;79;11}, B={1;4;6;7}.

0) A,BER, A=[-3;7),B=[-4;4].
Haiitu: ANB, AUB, A\B, B\A.
2. Hano: a)A,BEZ, A = {1;7;9;17}, B = {-2;1;9;10;25}.
0) A,.BER, A=[4;9), B=[3;7].

Haiitu: A N B, A U B, A\B, B\A.
3. Ucnonw3ys nuarpaMmsel Dinepa-BenHa 1oka3aTh TOXKIECTBA:

1) AA(B\C)=(A\B)U(ANC);

2) A\(B UC)=(A\B) N (A\C);

3) Au (B\C)=(ANB)\C;

4) (A\B) \C = (A\B) \ (B\C);

5) (A\B) \C = (A\B) U (ANC);

6) ANBUuC)=(ANB)U(ANC)

7) (ANB)\(ANC)=(ANB)\C;
4. B rteuenue Hemenu B kuHoTeaTpe nutk puibMbl A, B, C . Kaxnpiit u3 40 mKOJbHU- KOB
Bujgen smbo Bce 3 duubma, aub0 omauH U3 TpEX. DuibM A Bumenau 13 IMIKOJBHUKOB.
®uieM B Bugenn 16 mkoinbHUKOB. @unbM C Bumenu 19 mkoabHUKOB. CKOJBKO HIKOJILHHUKOB
BU/JIEJIH TOJIBKO TIO OAHOMY (pUIbMy?
5. B mexnyHapoaHoit koHpepeHu ydactBoBano 120 yenosek. M3 Hux 60 BiIageroT pyccKUM
SI3bIKOM, 48 — aHTIIMUCKUM, 32 — HEMEUKUM, 21 — pyCCKUM U aHTJIMUCKUM, 19 — aHTIIMHACKUM U
HEMELKUM, 15 — pycckuM 1 HeMelkuM, a 10 yenoBek BiIaJeI0T BceMU TpeMs sizbiIkaMH. CKOJIBKO
YYaCTHUKOB KOH(EPEHIIUU HE BIAJICIOT HU OJHUM U3 OTUX S3BIKOB?
6. B xiacce 40 yueHukoB. M3 HMX 1O pycCKOMY S3bIKy MMEIOT TpoWku 19 uenoBek, 1o
MaTemaTuke — 17 denoBek u no ¢usuke — 22 yenoBeka. 4 yueHHKAa UMEIOT TPOUKHU TOJIBKO TO

OJTHOMY PYCCKOMY SI3bIKY, 4 — TOJIbKO 10 MaTemaTuke U 11 — tonbko no ¢usuke. 1o pycckomy,
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MaTeMaTuke U (PU3MKE UMEIOT TPOWKH 5 yJanuxcs. 7 4eJIOBEK UMEIOT TPOUKHU 10 MaTEMaTHKE U
¢u3uke. CKOJIBKO YUEHUKOB UMEIOT TPOWKH IO IBYM U3 TPEX MPEIMETOB?
Tema 2: Mempuueckue npocmpancmea. Hepasencmeo I'envoepa — Munkoeckozo
1. Jloxa3aTp, 4YTO aKCMOMBI METPUYECKOTO MPOCTPAHCTBA IKBUBAJIEHTHBI ciexyromuM: 1) p(X,
V=0=x=y;2)p(x,y) <p(x,2) +p(y,2) VX, y, ZE X
2. Jlokazatb, yTO AJs JHOOBIX 3JEMEHTOB X, Y, Z, t METpUUYECKOro mpocTpaHctea (X, p)
CIpaBeUIMBbl HEPABEHCTBA:
D) | p(x, z) — p(y, 2)| < p(X, y) (BTOpOE HEPABEHCTBO TPEYrOJbHUKA);
2) | p(x, z) — p(y, t)] < p(X, ¥) + p(z, t) (HEpaBEHCTBO YETHIPEXYTOJIbHUKA).
3. Iloka3arp, 4yTO B MpOoCTpaHCTBE Bo HEpaBEHCTBO TPEyroJibHUKA BHIMOJHSAETCS B YCUICHHOU
dopme p(x, z) < max{p(x, y), p(y, 2)}.

4. Haii n+l__, 1.,
. HanTu paccrosinue Mexay s1€MEHTaMHU X, :72 uy, = ;2 B IIPOCTPAHCTBE [, .

5. Haittn paccTosmue Mexay dnementamu x(t)=ch(r)u y(t)=1 B mpoctpanctse L, [0,2].

Tema 3: Ilpunyun corcumarougux omoopaxcenuii u e2o npumenenusn. Hnmezpanohnoie ypasnenus
Bonvmepa u ®@peozonvma.
1. IIycts f: R — R — muddepennupyemas dyakuus. [Ipu kakoMm ycIoBUH Ha TIPOU3BOIHYIO

OHO OyJIeT CKUMAIOIIUM?

x"(r)+ (71'2 + l)x(t),

2. Haiitn HemoABUKHBIE TOUKH ONlepaTopa Ax(t)z{ 0)=x{1/2), ¥(0)=1
x(0)=x . x'(0)=1.

3. Jlokas3aTh CylIeCcTBOBaHHE €IMHCTBEHHOE PEIEHUs HEesBHO 3aiaHHbIX Qpynkumii B C [0,1],
1
ecinu y(x) + §exarctgy(x) + f(x)=0, f(x) e C[(),l] npu HekoTopoM A, eciu

Vo(x)=0.
x"(2)+5x(t),

. 7 Axlt)=

4. HaiiTn HemoiBWKHBIE TOUKH onepatopa Ax(t) {x(ﬁ/Z) _1, (0)= x'(x)

5. SBnserca am GyHKIHIA p(x)=xe* penieHrueM MHTErPaJIbHOTO
YpaBHEHHS: ¢(x) =e" sin x + 2]: cos(x - t)(p(t) dt .

Tema 4: Jluneiinvie mononozuvueckue u HOpMUPOBGAHHbBIE npOCMpAHCmEa

Vx* —x?, ko20a x uppaymouxa uz [0;1],
1. Borauciuts unterpan Jlebera dynxkimu ¢(x)={x—Inx, kozda x uppay mouxa uz [I;e},

arctg’x,  Ko20a X pay. mouka u3 [O;el
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Vx* —x?, ko2da x uppaymouxa uz [0;1],
2. Boruucnuts unterpan Jlebera Gyukimn ¢(x)=4x—In x, ko2da x uppay mouxa u3 [1;e]

arctg’x,  Kko20a X pay. mouka u3 [O;el

x* —cosx, eciu X uppay u3 [0;7r]

3. Berancuts unTerpan JleGera dpynxumn ¢(x) =1 x> - x, koeda x uppayus [r;2x] |

x* +x, ko20a x uppayus [0; 27[]
4. Borancints HopMy |x(r)| anementa x(t)=7’ -6 B npoctpanctse L [-2;2].

5. BBISCHUTH, MOKHO JIM B IPOCTPAaHCTBE X IMOJ HOPMOI1 371eMeHTa x€ X TOHUMAaTh YHUCIIO

o = max (5} )2

I<k<n
Tema 5: Jluneiinvle onepamopsl u MuHeliHble YYHKUUOHAIbL 8 HOPMUPOBAHHOM RPOCMPAHCHIBE

1. Borancnmts Hopmy |x(t)| snementa x(r)=1* —6r B npoctpanctse L [-2;2].
2. BBISICHUTB, MOYKHO JIM B IIPOCTPAHCTBE X IOJ HOPMOM DJIEMEHTAa x€ X ITOHUMATh YHUCIIO

||x|| = max (3"‘ |xk |) ?

1<k<n

1
3. HaliTu HOpMY MHTErpaJIbHOTO OMNeparopa ¢ HENPEPBIBHBIM SIPOM y(t)z _[K (t,s)x(s)ds,
0

paccMmartpuBas €ro Kak oneparop, oroopaxarommin C [0,1]13 ) [0,1].

t
4. Myete X =C [0,1]14 Ax = J. x(r)dz', a A-orpanuyeHHBI IMHEHHBIA onepartop. Haiitn
0

Aly.
Tema 6: Humezpanvhoie ypasnenus

1. C  [mOMOWmBIO  PE30JBBEHTHI  HAWTH  pENIEHHE  MHTErPalbHOTO  yPaBHEHUS
o(x)= J.Ox e olt)dr + x.

2. Haiitn PCUICHHUC HHTCI'PaJIbHOI'O YpaBHCHU C BBIPOKACHHBIM AAPOM:
o(x)= /IIOI (2 + 26x)op(t )it + x°.

3. Haiitu coGcTBEHHbIE 3HAYEHUS W COOCTBEHHbBIE (YHKIMHM HHTETPAIbHOTO ypaBHEHHS:
o(x)= ﬂ.[; (2x£> + 26 olt )it

4. Slgnslercst M QYHKIHS p(x)=xe* pelrenueM HMHTErpamBHOrO  ypaBHEHHS:

(o(x) =e"sin x+ 2]: cos(x—t)(p(t) dt .
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5. C momomipto mpeoOpa3oBanust Jlammaca HaWTH pellieHHE HHTETPAIBHOTO YpPaBHEHUS

(o(x) =1+x+ on (x— t)2 go(t)dt.

6. Pemuts uHTErpanbHoe ypaBHeHUE AOeis:

T = x—x,

=
L

O C—
o)
-~
~
3

Tema 7: llpocmpancmea Cobonesa u 0606ujennvle Qynkyuu

1. Haiitu coOcTBeHHbIE 3HAYEHUS] U COOCTBEHHbIE (DYHKIMHM HHTETPAILHOTO YpaBHEHUS:
1
o(x)= /1.[0 (2x£> + 26 ol )t
2. Haiitu coOcTBeHHbIE 3HAa4eHHMs] U COOCTBEHHbIE (YHKIHMM HHTETPAJIBbHOTO YpaBHEHHUS:
1
o(x)= AIO (2 + 26x)op(t )it + x°.
Tema 8: Onemenmuvt Ougghepenyuanvnozo ucuucieHus 6 JAUHEHHBIX HOPMUPOGAHHBIX
npocmpancmeax
1. C nomompio mpeoOpa3zoBanusi Jlammaca, HaAWTH  peIICeHHE KPaeBOW  3ajayuH:
u, =u_,, u(x,0)=sin x, u,(x,0)=0, u(0,r)=0, u(1,£)=0.
2. Haiitu npousBonyro dperre oToOpakeHus

F:R* > R*:y, =tg(x,)+ctg(x,); y, =sin(x, )cos(x,)—sin(x, )cos(x;)

T T
B TOUKE | —;—;— |.
(3 4 6}

3. CBecTHu K UHTErpajlbHOMY YPAaBHEHHIO KPAEBYIO 3aady: y"(x)— y(x) =0, y(O) =1, y(l) =0.

Kpumepuu @opmuposanua ouenueanusa no 3a0aHUAM 01 CAMOCMOAMETbHOU

padomul cmyoenma (munoewie 3a0auu)

CaMoCTOSITENNLHOE BBINOIHECHUE Sa,I[aHI/Iﬁ Ha IMPAKTHYCCKHUX 3aHATHAX ABJIAKOTCA OJHUM

U3 OCHOBHBIX CIIOCOOOB yqéTa 3HAHUM o6yqa10meroc;l o AJUCHHUIIIIMHEC ((CDYHKHI/IOHB.JIBHHﬁ

aHaJIu3».

B PE3YyIbTAaTC 3HAHUA o6yqa10meroc;1 OICHUBAIOTCS IO HUKEC cneﬂy}omeﬁ HIKaJe.

KosanuectBo
Kpurepun onenuBanus
0aJ1JI0B

3 Obyuaromuiics
- MOKa3aJ TITyOOKHe 3HaHHs MaTepHaa 1o MOCTaBICHHBIM BOIIPOCaM, TPAMOTHO,

JOIrM4HO €ro H3j1aracr, CBO6OI{HO HCIIOJIB3YCT HCO6XOI[I/IMBIC (I)OpMy.]'IBI npu
PCUICHUU 3a/1a4;

- 3HACT BCC q)OpMy.IIBI, TMPHUMCHACMBIC MCTObI U UX TOYHOCTD,
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- MOXKCT IIPUMCHATDH 3HAHHWA MTPU PCHICHUHN MPUKIIAAHBIX 3a1a4 I
CaMOCTOATCIBHOI'O BBIIIOJIHCHU .

2 OO0yyarommiics

- 1aéT OTBET, YIOBJICTBOPSIOUINI TPEOOBAHUIM;

- TBEPJO 3HACT MaTepPHaJl, FPAMOTHO €r0 M3JIaracT, He JOMyCKaeT CYIECTBEHHBIX
HETOYHOCTEH B MPOILIECCE PEIICHHUS 3a/1ay;

- CaM UCHPABJICT CBOU HECYHICCTBCHHBIC OILIIMOKH U HCKOTOPLIC HCIIO‘-IéTI)I.

1 OOyuaromuiics oOHapyXUBaeT 3HaHUE U IOHUMaHKE OCHOBHOI'O MaTepuasa 1o
IIOCTABJICHHBIM BOIIPOCAM, HO HE YCBOMJI €r0 JIETaleH, JOIIyCKaeT OTAEIbHbIE
HETOYHOCTHU IPY PELIEHUH 33a4.

0 OOyuarommiicsi JOIyCKaeT rpyoObie OIMOKY B OTBETE HA MOCTABIICHHBIC
BOTIPOCHI ¥ TTPU PEIICHHUH 3a/1aY.

Baynel MOTyT CTaBUTHCSI HE TOJBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 32
paccpenoTOYeHHBIN BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYJEHTOM Ha MPOTSKEHUU
3aHSTHS.

[Tepedyenr THUMOBBIX 3ama4 JJII CAMOCTOATENBHON paboThl CHOPMHUPOBAH B COOTBETCTBUHU C
TEMATHKON MPAKTUYECKUX 3aHATHH 110 JUCITUTUTHHE.

CamocrosaTenbHass pa0oTa OLIGHMBAaeTCS CTENEHbIO OCBOEHHS  BOMPOCOB  JUIf
CaMOCTOSITEIPHOTO M3y4eHHUs (CM. TaONHIly 6) U WHAUBUIAYATHHBIM BBITIOJHEHHEM 3aJaHUN K
MPAKTUYECKUM 3aHSATHSIM.

5.2. Ouenounvie mamepuansl 011 pyoerHcH020 KOHMPOIA
Pybesicnulii konmpoas POBOIUTCS € LIETIbI0 OMpPEeNieHUs] KauecTBa OCBOCHUS y4eOHOTO
Marepuaga B LeJoM. PyOexHBIH KOHTPOJb OCYIIECTBISETCS IO 0Oojee WM MEHee
CaMOCTOSITENIBHBIM pazjielaM Kypca U TMPOBOJUTCS MO OKOHYaHMM H3YYeHHUs MaTepuaia B
3apaHee YCTaHOBJIEHHOE BpeMs. B TeueHue cemecTpa NPOBOAUTCA MpU  PYOEHCHbHIX
KOHMPOTIbHBIX MEPONpUuamusi no epaghuxy.
PyOexHblii KOHTPOJIb TPOBOAMTCA B BHJAE KOJUIOKBUYMOB (MJIM CaMOCTOSITENIBHBIX,

KOHTpOJILHLIX) Ha MMPAaKTHYCCKUX 3aHATUAX, 4 TAKIKC KOMIIBIOTCPHOI'O TCCTUPOBAHM.

5.2.1. Ouyenounvie mamepuausl 03 KOJII0OKGUYMOE (KOHMPOJIbHBIX padOom)
(konmponupyeman komnemenyusn OIIK-1)
OueHoYHbIE MaTepUalbl U 1IKala OLEHUBAHUS ISl KOJUIOKBUYMOB MpUBEAEHHI B 1. 5.1.1,
a OLIEHOYHBIE MaTepHalIbl U IIKaTa OI[CHUBAHUS JUIsI KOHTPOJIBHOU paboThl — B 1. 5.1.2.
O0pa3ubl KOHTPOJIbHBIX 3aJAHU I
1. TloHaTHe cxOoIAIUXCs MOCIEAOBATEIBHOCTEW B TOMOJOTMYECKOM MpocTpaHcTBe. CuibHas
CXOJIUMOCTb.
2. Jloxa3zaTb, YTO MEpPECEYEHUE KOHEYHOIO YHCIIA TOIMOJOTHYECKUX MPOCTPAHCTB — €CTh

TOIIOJIOTMYCCKOC MMPOCTPAHCTBO.
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10.

11.
12.

13.

14.

15.
16.

17.

o n+l__, 1.,
Haiitu paccrosiHue MeXAy dIEMEHTaMH x, =——2 " u y, = —'2 B IIPOCTPAHCTBE /, .
n

n! !

x"(r)+ (72'2 + l)x(t),

HaiiTi HemoABWXKHBIE TOUKH OMEPaTOpa Ax(t)z{ 0)=x{1/2), ¥(0)=1
x(0)=x . x'(0)=1.

e

“[]e2 Ha unteppaie (0,+ o).
X

Boruncnuth unterpai Jedera gynxuun f(x)

n+4__,

. 1.,
Haiitu paccrosiHue MeXAy dJIEMEHTAMU X, = 27" u y =—2°" BIUPOCTPAHCTBE ,.
n

n

n

1
. _ - X”(f),
Haiftn HenoaBukKHbIE TOUKHM oniepatopa Ax(t)={ 4r

x(0)=x(1), x'(0)=1.

Vx® —x?, koeoa x Uppaymouka u3 [0;1],
Beruncnuts unTerpan Jlebera dynkunn o(x)=1{x—In x, koeda x uppay mouxa uz [1;e],

arctg’x,  Ko20a X pay. mouka us [O;el

x"(2)+5x(t),

HaiiTn HenmoIBM>KHBIE TOUKH OmepaTopa Ax(f)z{ ( /2) 1 /(0) '( )
xlz =1, x\V)=x\r

1)
1y

Haiitn paccrosuue Mexy snementamu x(r)=ch(r)u y(t)=1 B mpoctpanctse L,[0,2].

Beraucuts uaTerpan Jlebera dpynkmun f(x)= Ha uaTepBae (0,+w).

BbIsicHUTB, MOKHO JIM B MPOCTPAHCTBE X TMOJ HOPMOMU 3JeMeHTa x€ X TOHHUMAaTh YHCIIO

o = max (5} )2

1<k<n

x"(¢)-8x(t),

HaiiTu HenoiBM>XHBIE TOUKHU oriepaTopa Ax(t)z{ (1/3)=1, ¥(0)=0
X =1, x'(0)=

x* —cosx, ecnu x uppay u3z [O;;r]
Boruncnuth unrerpan Jlebera pyHkimm (p(x) ={x> —x, K0o20a x uppayusz [7[;27r] .

x* +x, K020a x uppayus [0; 27[]

Boruucauts HopMy [x(¢)] anementa x(r)=1> —6r B mpoctpanctse L [-2;2].

C IIOMOIIIBIO PE30JIbBCHTBI HaAWTHU peUICHUC HUHTCTPAJIbHOTO YpaBHCHUA

o(x)= J. : e olt)dr + x.
Haiitu nmpousBoanyio ®pemie oToOpaxkeHus

F:R* > R*:y, =tg(x,)+ctg(x,); y, =sin(x, )cos(x,)—sin(x, )cos(x;)

T T
B TOUKE | —;—;— |.
(3 4 6}
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18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

o x+1
Haiitu pe3onsBenty siapa K (x,t) = 1— JUTsl THTErpajibHOTO ypaBHEeHUs Bosbrepa.
+t

CBecTH K MHTErpabHOMY YpaBHEeHHIO kpaeByio 3anauay: y"(x)—y(x)=0, y(0)=1,y(1)=0.

Haiitu  pelieHue  HMHTEIPAJbHOTO  YPaBHEHHS  C  BBIPOXKICHHBIM  SAPOM:
1

o(x)= /1J'0 (2 + 26x)op(t )it + x°.

Haiit coOCTBeHHBIC 3HAUCHUS M COOCTBCHHBIC (YHKIIMU WMHTETPAIBHOTO YPaBHCHHUS:

plx)=2 J' ; (2x£> + 26 ol )t

x*+x, npu xe[—1;2],

Haiitu npeobpazoBanue @ypre pyHkuu f (x) =
0, npu x¢ [— 1; 21

C nomompio mnpeoOpazoBanus Jlamymaca HalWTH pelleHHE HWHTETPaJIbHOTO YpaBHEHUS
o(x)=x? +J: e olt)dt.

SBnsercst mm QyHKUHS (p(x)zxe" pelIeHNeM  HHTETPAbHOTO YpaBHEHHS:
p(x)=e*sin x+ ZJ‘OX cos(x—1)plr) dr .

C mnomompio mpeoOpasoBanus Jlaruraca HaWTH pENICHWE WHTETPAIBHOTO YpaBHEHUS

go(x)=1+x+j: (x—1) olt)dt.

olt)dt

xX—t

=x—+/x.

X
Pemnth uHTErpasibHOE ypaBHEHHE Abes: I
0

C nmomomipto  mpeoOpazoBanust Jlarutaca, HaWTH — pelIeHHWE  KpPaeBOW  3ajlayu:

w, =u_,, u(x,0)=sin x, u,(x,0)=0, u(0,r)=0, u(1,£)=0.

2
. X
28. Haiitu pe3onbBeHTy spa K (x,t) = — Ul MHTETPaIbHOro ypaBHeHus Bombreppa.
t

Kpumepuu ¢popmuposanusn oyenox no KOHmpoabHovlm moukam (KOHmMpoIvbHble PAdOmol;

KOJI/10K8UyM)

IIpoueHT NpaBUIBLHBIX OTBETOB KoaunvecTBo 0ani0B
6omee 91 % 10
81-90 % 9
71-80 % 8
61-70 % 7
51-60 % 6
41-50 % 5
31-40 % 4
21-30 % 3
11-20 % 2
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6-10%
menee 6 %

O —

5.2.2. Ouyenounvie mamepuanvi: Tunogvie mecmoevle 3a0anus no OUCYUNTIUHE
«@DynKkyuonanvHolil ananuz» (Konmpoaupyemasn komnemenyus OIIK-1)

[lonueiii  mepeueHb  mecmosvblx  3a0anuii  npeocmaenen 6  JOUC -
http://open.kbsu.ru/moodle/course/view.php ?id=1200

Tecm — cucreMa CTaHIAPTU3UPOBAHHBIX 33JaHUM, IMO3BOJISIONIAS ABTOMATH3HPOBATH
MIPOLIEAYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHHM CTY/ICHTA.

Ooépa3zubl mecmosvix 3a0aHuil

1. MHOXeCTBO BCEX LEJIBIX YHCEIT ABIJISIETCS
+: CUETHBIM
- HECUETHBIM
-: KOHCYHBIM
-: IIyCTBhIM
2. OnpenesieHHOE MPABUJIO WM 3aKOH, MO KOTOPOMY KaXXJAOMY HATypajJbHOMY YHUCITY

neN CTaBUTCA B COOTBETCTBUE OIIPCACIICHHOC JICUCTBUTEIILHOE YHCIIO X, €R,

Ha3bIBACTCA:

: (pyHKIIMOHATIOM

: pyHKIIICH

: OIIEpPaToOpOM
+: MOCJIeI0OBATENbHOCTHIO

3. HepecequI/Ie JIF000OT0 KOHEYHOTO YHCIIa OTKPBIThIX MHOKECTB €CTh:

. 3dMKHYTO€ MHOXXCECTBO

+: OTKPBITOC MHOKCCTBO

. ITYCTOC MHOKECTBO

: IIYCTO€ MHOYECTBO
4. Ilyctoe MHOXECTBO UMEET MEpPY:

-1

[\ Nl,_.

+:0

5. Mepoii nutepsana (a,b) semsercs:
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-ia+b

a+b
2

+:b—a
b—a
2

6. 3aMKHYTBIM IIApOM pajuyca r C LEHTPOM B TOUKE Xo B METPUUYECKOM MPOCTPAHCTBE
(X, p) Ha3BIBAETCSI MHOYKECTBO:
= {xE€EX:p(X x0)>1}
+{xE€EX:p(x,x0) <1}

= {xE€EX:pX x0)<r}

= {x€E€EX:p(x,x0)=>r}

7. BepHO paBEHCTBO:
:AABAC)=(AAB\C
tAABAC)=AAC
:AABAC)=AAB
+AABAC)=(AAB)AC

8. BepHo paBeHCTBO:

--AAA=AUB
+HAAA=U
~AAB=ANB
-AAA=2A

9. OyHKIMEN B3aMMHO OJHO3HAYHO oToOpaxkaromieil orpe3ok [-10; 10] Ha oTpesok [75;
100] sBnsieTcst PyHKITHSA:

+:y=12,5x+87,5

=y=12,5x+5
-y =12,5x - 55
-y =12,5x - 75

10. ®yHkIMei B3aMMHO OJHO3HAYHO oToOpakaromieir oTpe3ok [0; 1] Ha oTpe3ok [a; b]
ABIISICTCS (PYHKIIMSA:

-y=ax+b

+:y=(b-a)*x+a
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-y=(a-b)*x

-y =(a+b)*x

11. EBknuaoBo n-mMepHOE MpOCTPaHCTBO R" HOCUTENEM KOTOPOTO SIBIISIETCS MHOXKECTBO
BCEBO3MOJKHBIX YIOPSAJOUYEHHBIX HA0OpPOB U3 N YHCEN SBIAECTCA METPUUYECKUM
IIPOCTPAHCTBOM, €CJIM 3@ PACCTOSTHUE IPUHSATH:

n

+opey)= D (x -y

i=1

- plx, )’): Xi tYi

LG y)= > (7 =y
i=1

) =(F — )

12. TlpoctpanctBo X OyJeT METPUUYECKUM, €CIIU::

+: plx,y)= (})sin t)x(z)— y(t) dt
S e y) = (})|sin () —sin y(r)dr
 ply) = [V =5 ar

1
-0 plx, y) = [sin x(2)|x(r) — y(2)|dr
0
13. PaccrosiHMEe MEXIy DJIEMEHTAMH sin7z W cos’t B METPUYECKOM IIPOCTPAHCTBE
T
C [0, 5} paBHO:

-0
+:1
- 1,5
-2

14. PaccrositHue MexXIy OJJIEMEHTaMHU sinf W cost B METPHUYECKOM IPOCTPAHCTBE
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-1

-
+: Jr
a0
15. beckoHe4Hast CHCTEMa JIMHEWHBIX alreOpaMdecKHX ypaBHEHHH X; = Zaij x; + b, ,
j=1
i=12,... HMEET CIUHCTBCHHOC penieHue X = (x 715%X5 ,) el 5 U1 0001t

HOCIEN0BATENLHOCTH b = (by,b,,...)€ [, , €CIIA BBIIIOIHEHO YCIOBUE:

> 2
+: Z‘aij‘ <1

i,j=1

® i‘“z‘j‘z =1

i,j=1

= 2

i,j=1
= 2
i,j=1

16. HenoqBMXHBIMH TOUYKaMH 0TOOpaxkeHus f(x)=x? —4x+4 OyIyT TOUKH:

-2
+:1; 4
- -1; 1

- —\/5; 2

17. Ilycte A, u A, - 1Ba OrpaHMYCHHBIX OTKPHITHIX MHOXeCTBa. Eciiu A, < A,, To:
+ u(4,)<u(A,)

- w(A))=n(4,)

- u(A,)>u(A,)

- (A;) 2z p(A,)

18. Mepa MHOkecTBa Touek oTpe3ka [0; 1], B pa3nokeHWH KOTOPHIX B OECKOHEYHYIO
JECATUYHYIO APOOb MPHUCYTCTBYIOT Bce UMPHI OT 1 10 9 paBHa:

+:0

- 0,5

- 0,75
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-1

19. Unterpan Jlebera Ha orpeske [0; 1] ot pyHKIMN

2
X%, 6 payuoHaIbHbIX MOYKAX
flx)= » pay paBeH:
— X, 6 UppayuUoOHAILHLIX MOYKAX
-0
2
3
L
3
1
+—=
3

20. Unrerpan Jlebera na muoxectse [0; 1] or pyukuuu f (x) paBHO# x> —1 BO Bcex

TOYKaX IMEPECCUCHHA KaHTOPOBA MHOKCCTBA M HCKOTOPOIr'O MHOXXCECTBA En paBHOfI X B

OCTaJIBHBIX TOUKax oTpeska [0; 1] paBen:

-0

-:-0,75

+: 0,5

|

21. Berumcnuts | f(x)du, ecmu  f(x)= {\/0—
[0:1] o

MHOXKCCTBO.

+:

[SSH NS

o xe

rac — KaHTOPOBO
onsn x€ J e A p

22. Ywucnoas mpsimMas o0pasyeT HOPMHPOBAHHOE MPOCTPAHCTBO, €CIW B KaueCTBE

PaCCTOAHHUA IIPUHATD:

= x
] x| = 12
)=

+ [+ =Ix
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23. B mpocTpaHCTBE CXOIAIIMXCA CO CTENEHBIO p TMocienoBaTenbHocTel {p, HOpMa

onpenensiercs no Gopmyie:

= Se?
k=1

=30
k=1

1
b

1\7?
5 ||x||=[§<xk>"J
k=1

o 1
24. B mpocTpaHCTBe [, HOPMOM JIEMEHTA X, = — SBJISCTCS YUCIIO:
e

-2
- 0,5

2
+ =

V3

1

V3
25. Hopma sneMeHTa x(t)= t>—4r B IIPOCTPAHCTBE L, [0,5] paBHa:
+: 13

50
3

0
3

- 26

26. Ins Toro 4ToOBl JWHEHHBIM (QyHKIMOHAT F (x) ObUl HeNpephiBHBIM Ha E,
HEOOXOIMMO ¥ JIOCTaTOYHO, 4YTOOBI CYIIECTBOBalla TaKas OKPECTHOCTh HYJS Ha
MHOXecTBe E , Ha koTopoM ¢yHKIMOHAN F (x) HH#

+: OrpaHU4YCH

27. TOYHYIO0 BEPXHIOIO I'PaHb 3HAYEHMI |F (xx Ha €IMHUYHOM Ilape npocTpaHcTBa £,

TO €CTh YHCJIO Sup |F (x)( , Ha3pIBaeTcs ### pynkunonama F (x)
[xl<1
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+: HOpMOH

28. JlonoyiHEHUE K PE30JIbBEHTHOMY MHOMXKECTBY p(A) B KOMIUIEKCHOW TUIOCKOCTH

Ha3bIBaeTCs ### oneparopa

+: CIIEKTPOM

29. Besikoe pe30JIbBEHTHOE MHOXKECTBO
-1 3AMKHYTO€ MHO>KECTBO;

+: OTKPBITOC MHOKECTBO;

-1 IyCTO€ MHOXECTBO;

-. HCCUCTHOC MHOXCCTBO.

30. CoOcTBEeHHBIMM 3HAYEHHMSMHU JHMHEHHOro uddepeHnuanbHOro

_ 0 .
Ax(r) = {x(O) ~ x(/2)=0 SABIISIFOTCS YNCIIA:

= A, =—n*, neN
- A, =—(2n)2, neN
+: A, =—4n*, neN

A, =n*/2,neN

31. ConpsiKE€HHBIM K UHTETPAILHOMY OMEPaTOpPy Ax(t)z

O ——

Ly [O; 1] OyzeT omeparop

+: A*y(t) = (})(t - s)y(s)ds

AT = [ 5)y(s)ds
0

orepaTopa

(s —t)x(s)ds B npoctpancTee

32. B mpocTpaHCcTBE [, MHOXKECTBO TOYEK x = (X[, X3 ,..., X, »-..), IOJYMHEHHBIX YCIOBHSAM

1

|X1|Sl, 16,

1 1
x2|SZ’ x3| < ...,x1|s4—n,... SIBIISIETCS H#H##
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+: BIOJIHE OTpaHUYCHHBIM

33. B nmpocTpaHcTBe [, MHOKECTBO TOYEK x = (X[, X3 ,..., X, »...), IOJUMHEHHBIX YCIOBHUAM

|X1| S],

XZ| 32,

)C3| S4,...,

xi|<2" ... ABnsAeTCs H###

+: HEOrpaHUYCHHBIM

34. Byger mu onepatop Ax(t)= £ x(0)—1 x(1) xommakTHEM?

+: na

-: HET

35. Bymer mu onepatop Ax(t)= 12 x(0)- r x(1) KoMmakTHBM?

+: na

-: HET

36. B mpoctpancTBe [y momoxuM (x,y)= § A X Yi» e A € R, 0< A, <1. byzmer
k=1

JM JaHHOE IPOCTPAHCTBO NMPEATHUIbLOEPTOBBIM?

+: na

-: HET

37. B mpoctpanctee L,[0;1] momoxum (x,y)= OZO: 2% x yx . Bynmer mm nauHOe

k=1

IPOCTPAHCTBO NPEATHIbOEPTOBBIM?

-1 J1a

+: HeT

38. CkansipHoe NPOU3BEACHUE DIIEMEHTOB x=(7;4;1;—2) Hu y:(—l;2;5;8) B

MIPOCTPAHCTBE rR* paBHO:
+: -10

-2 10

-1 =20

-1 20

39. Ecmm ( s qo)—)( f, (0) TO TOBOPAT YTO IIOCIEAOBATEIHPHOCTh OOOOIICHHBIX

byHKUIMN { fn} ##Ht x dyHkum f

+: cXoauTCA
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40. O606mennas npoussonas Gynkmun f(x)= O(— x)sinx pasHa:
+: f/(x)=6(= x)cos x

- f(x) = O(= x)cosx— 5(x)

- f!(x) = —6(= x)cos x

- f/(x) = —6(— x)cosx — 5(x)

1
41. Tlepsoe NPUONMKEHHE PELIEHHS HHTErPAILHOTO YPAaBHEHUS ¢(x)=jt¢(t)dt+x2,
0

9o(x)=x?, Oyzer paBHa

K (01(96):

x
3
| )
+: qol(x):Zer

452
- (Pl(x):%

1
42. Bropoe NpuUONMKEHHE PEIICHUS HMHTErPAILHOTO ypaBHEHHS go(x):J‘tz olt)dr+1,
0

¢(x)=1, Oymer paBHa

w (0=
)=
o=
<o) =

43. PellteHHEM UHTETPAIBHOTO YPaBHEHUS C BBIPOKICHHBIM SIIPOM
4
y(x)— A4 Itgty(t)dt = ctgx SIBIIIETCA:

4
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V4
+: —A+ctgx;
2 8

S gy
.2g,

. —”+1+Cl X,
. > gX,

-1 mcrgx+gx
44. XapaKTepuCTUYECKUMHU YHUCIAMU M COOCTBEHHBIMH (PYHKIMSIMH OJHOPOJIHOTO

HHTCTPAJIIBHOT'O YPAaBHCHHA C BBIPOXKICHHBIM AAPOM

y(x) — /1J- cos (x+1t) y(t)dt =0 dABIAETCA:
0

2 4
- —, —,sin x, — cos x;
R/
+: ——, —, sin x, COS X;
T T
) 3 3 ) )
- ——,—, —sin x, —CoS x;
T T
4 T .
-1 ——,—,sin 2x, cos 2x.
T 4

45. @ynkuuen ['puHa kpaeBoi 3a1aun y/// =0; y(0)=y(1)=0, y/ 0)= y/ (1) aBnsercs:

x(x=5)E+1)
2

SE-xnx-D
2

x(x+&)e -1
2

, 0<x<é,

- ZG(X, é:) =

, E<x<1;

, 0<x<é,

- ZG(X, é:) =

SE+x)(x+1)
5 :

Mx—?@_D,ogxﬁé

_$E=n(& =D

e

x(x+&)(& +1)
2

_SE-0&+D)
2

E<x<];

+

:G(x,8) =

E<x<1;

, 0<x<é,

- :G(X’ f) =

, E<x<I.

46. Pe301bBEHTOI s1/1pa SIBISETCA:
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K(x,t) =x**,a=-1,b=1

SIBJIAETCS
2,2
-1: R(x,t;l)=—5x ! ;
5-24
2
~2: R(x,t;1)= - S ;
5-2A4
2,2
+3:R(x,t;/1)= X7t ;
5-24
2
-4 R(x,t;ﬂ)z X7t ;
5-24

47. PerieHuEeM MHTETPAIILHOTO ypaBHEHUs AGens J 4

+ WF@-X5

St
; q)(x):@,xm
St
] (x):ﬂ. R
St

< pl)= £ n

5z

48. IIpousoanas dperre oToOpakeHUs

F:R* > R?, Vi =1+x§+xi, Vs =x1_1+x£2+x4 paBHa

0
+ F/(x): 1
X
1
- F/(x)z 1
T2
X
0
- F/(x)z
o

/4

DA

Al >

5
2

122
2
5
’

| 21>

0 2x; 4x]
_i 0 1
X2

0 2x; 4x]
—% 0 0
X2

0 —% 4x2

X2

2x; 0 1

35
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- F! (x) = 5 1
4x; - 0 1
X2
—e'npux <0,
49. OyHkMa y = npeacTaBieHHas HHTEerpaioM Pypbe UMeeT BUA:
e “npux >0,

1+«
) ljsinoocda
T 1+«

- 2 J-asmocxda

. 1l+a’

1,2 = (_1)k—1 COS(2k —1)7zx
T k=1 2k -1

50. CepTkoit pyHKIUU a(t)u b(t) NEUCTBUTEIHLHOTO MTEPEMEHHOTO f Ha3bIBACTCS

(QyHKIMSA ¢(t) , ONPENENAEMOE PABEHCTBOM:

+: c(t) = f: a(t — T)b(t)dT;

~oe(t) = f: a(t — t)dt;

-~ e(t) = f; ab(t)dt;

= e(t) = [ b(r)dr.

51. IIpeoGpazoBanue Jlamaca TPUTOHOMETPUYECKOH (PyHKIIUH
f(t)=sint

HNMECT BU:

: 1
+: L(sint) = Tt

- L(sint) = pzp

+1”’

- L(sint) —iz
P

- L(sint) iy
B

52. C nomomusto mpeodpazoBanust Jlamiaca HallTH perieHue o.7.y.
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A LS el
y(0) =15,y'(0) = 2,y"(0) = 56 smusercs:

+:y(t) = 6 + 5e *? + 4e37;

-:y(t) =6+ he '

- y(t) = be % + 431,

= y(t) = 6+ 4e?.

53. UnrerpansHOe ypaBHeHHE BonbTepa BTOporo poja

@(x) = f(x)+ f: K(x — t)@(t)dt aapo, KOTOPOTo 3aBUCHT JIHIIB OT PA3HOCTH X-1,

Ha3bIBACTCS MHTETPAIIbHBIM YPAaBHEHUEM THUIIA HH#.

+: CBEPTKHU

54. TIpeoGpasosanue Jlamnaca, umeromiee Buy  F(p) = f;m f(t)K(pt)dt

Ha3bIBaeTCs ### pynkiuu f(t).

+: k-ipeoOpasoBaHueEM.

B pesynbraTte 3HaHus 00y4aronierocs OleHUBAIOTCS M0 HUXKE CIEAYIOUIeH mKare.

KoanuectBo
Kputepuu onennBanusi, NPOLEHT NPABUILHBIX 0TBETOB
0aJ110B

6onee 85 % mpaBUIIbHBIX OTBETOB Ha MPEJIOKECHHBIE 5
TECTOBBIE BOIPOCHI

71-84 % npaBUIIbHBIX OTBETOB Ha MPEJI0KEHHBIE TECTOBBIE 4
BOIPOCHI

41-70 % npaBUIBbHBIX OTBETOB HA MPEJI0KEHHBIE TECTOBBIC 3
BOIPOCHI

21-40 % npaBUIBLHBIX OTBETOB Ha MPE/JI0KEHHBIE TECTOBBIC )
BOIPOCHI

10-20 % npaBUIBHBIX OTBETOB HA MPEJIOKEHHbBIE TECTOBBIC 1
BOIPOCHI

MeHee 10 % npaBuIbHBIX OTBETOB Ha MPEI0KEHHbIE 0
TECTOBBIE BOPOCHI

5.3. Oyenounvie mamepuanst 0141 RPOMEHCYMOUHOU AMMmMeCMayUU
Lenvro npomesicymourot ammecmayuy 1O TUCIUILTHHE SBJISICTCS OLEHKA KauecTBa
OCBOCHHS TUCIUTUIAHBI 00 yJarOIIIUMUCS.
OneHOYHbIC MaTepHaibl ISl  TPOBEIACHUS HNPOMEICYMOYHOU —ammecmayuu 1o
JMCIUTUTMHE BKITFOYAIOT B CEOs:
- IepeueHb KOMIIETEHIIMN C yKa3aHUW ATarnoB UX (POPMUPOBAHHMSI B MPOIECCE OCBOCHUS

JUCHUIIIINHBI,
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- OIMCaHue MoKa3arejael U KpUTEPUEB OLICHUBAHUSI KOMIIETEHIIMN Ha Pa3IMYHbIX dTanax
ux (opMupoBaHUs, OMMCAHUE IITKAT OLICHUBAHUS;

- TUTIOBBIC KOHTPOJBbHBIC 3a/JIaHUS VM WHBIE MaTEpHUalbl, HEOOXOJUMBIE I OLECHKH
3HAHWH, YMEHUH W HaBBIKOB W (WJIM) OMbBITA JCATCIBHOCTH, XapaKTEPHU3YIOIIUX JTarlbl
(dhopMHUpOBaHHS KOMIIETEHIIUH B TIPOIIECCE OCBOCHUS 00pa30BaTEIILHON MPOTrPaMMBbI;

- METOJMYECKHE MaTEPHAIIbI, ONIPEACIISIONINE TPOLEYPhl OLIEHUBAHUS 3HAHUN, YMECHUH,
HAaBBIKOB W (WJIM) OMNbBITAa JEATEIBHOCTH, XapaKTCPU3YIOMUX d3Tanbl  (HOPMUPOBAHUS
KOMITETCHITUH.

JI1st KaXK0ro pe3yapTaTa 00ydeHUs! OMPEIeIIAIOTCS TTOKa3aTelld U KPUTEPUU OTIECHUBAHUS
COPMHUPOBAHHBIX KOMIICTCHIIMHA Ha pa3jMYHBIX JTamax WX (QOPMHUPOBAHUS, IIKAIBI U
Mporeaypbl oleHuBaHusg. [Ipu COCTaBICHUU OILIEHOYHBIX MAaTEPUaJIOB OCHOBBIBAIOTCS Ha
KOMIMETEHTHBIX MNpuHIUNax. OHM COAEpKaT KOMIUIEKCHBIE CPEICTBAa OIEHKH, OOBEKTUBHO
OTPAKAOIINE KAaY€CTBO MOJATOTOBKH CTICIIHAIINCTA TT0 JAHHOW THUCIIUTIIINHE.

[IpomexxyTouHast arrectanus NpeaHa3HA4YeHA i OOBEKTUBHOTO TIOATBEPKACHHUS U
OIIEHUBAHMSI IOCTUTHYTBIX PE3YJIBTATOB O0yUEHUS MOCTIE 3aBEPIICHUS U3YICHUS AUCIUILTAHEIL.

Ilpomesicymounas ammecmayusi 3aBepliaeT W3ydeHHE AMCLUUIUIMHBI W TIOMOTaeT
OIICHUTh COBOKYITHOCTH 3HAaHUW M YMEHHMH, a Takke (QOpMHUpOBaHHE OIpPeAETCHHBIX
npodeccuoHabHBIX KoMIleTeHIMi. OHa CIy)KUT OCHOBHBIM CpPEJICTBOM OOecreueHus B
y4eOHOM MpoIiecce «0OpaTHOM CBS3M» MEXKy MPEeToaBaTeseM U 00yJarouMcs, He00X0UMOi
JUI CTUMYJIUpPOBaHUS pabOThl 0OyUaIOUIMXCS M COBEPIICHCTBOBAHUS METOJMKU MPENOIaBaHus
y4eOHBIX TUCIUTUIHH.

OueHuBaHue 3HAaHUW, YMEHU U HaBBIKOB HOCUT KOMIUIEKCHBIA, CUCTEMHBIN XapakTep —
C ydYyeToM KaK MecTa IUCIHUILUIMHBI B CTPYKType 0O0pa3oBaTelbHOM MpOrpaMMbl, TaK U
COJIep’KaTeIbHBIX U CMBICIIOBBIX BHYTPEHHUX CBs3eil. CBsi3u (QoOpMHUpPYyEeMbIX KOMIETEHIIHHI C
paszenaMyd M TeMaMU JTUCHUIUIMHBI OOECIeUrBalOT BO3MOKHOCTh pealHu3allud IJisl TEKYILEro
KOHTPOJISl HanOoJiee MOIXOASIINX OLEHOYHBIX CPECTB.

Jlyig ycrienmHo# mpoMeKyTOYHOM aTTeCTalluu CTYICHT JOJDKEH:

- MIOKAa3aTh MOJIHbIE U TNIyOOKHE 3HAaHUs MaTepuana;

- yMeTh MPUMEHSATH MOJIyY€HHBbIE 3HAHUS ISl PEIICHHS MPAKTHYEeCKUX 3a1a4 U ObITh
CIOCOOHBIM aHAIU3UPOBATH MPOOIEMBI, (POPMYITUPOBATH BHIBOJIBI;

- BJIaJIeTh HEOOXOJMMBIMU HAaBBIKAMU JJISI IPUMEHEHHSI TIOTYYSHHBIX 3HAHUM 1 YMEHHH B
cBOEi nmpodeccuoHaNIbHOM IeATENbHOCTH.

Jliis momydeHus 3au€Ta CTyIGHTY He0OX0AMMO UMETh He MeHee 61 Oamma. g nomycka
3a4€Ty CTYJEHT JOJDKEH M0 UTOraM TEKYIIero U pyOeKHOro KOHTPOJIS yCIIeBaeéMOCTH HaOpaTh
gucno 6amioB He MeHee 36. Ha 3auére oH MokeT MOBBICUTH CymMMy OamoB 1o 61 (He Gonee),
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HEOOXOJUMBIX JUIA TOJydeHHUs 3auéra. Ecnmu mo urtoram Tekymero u pyOeKHOTO KOHTPOJIS
yCIIEBAEMOCTH CTyJeHT HaOpayi 61 u Ooyiee OawIoB, TO €My MOXET BBICTABIATHCA 3a4€T Oe3
clauu.
Ilepeuens éonpocos, evinocumulx Ha 3auém (Konmpoaupyemasn komnemenyus OIIK-1)
AKCHOMBI METPHUYECKOTO MPOCTPAHCTBA.
HepasencrBa Komn—byHnsakosckoro, MunkoBckoro, FOnra, ['€nnepa.
[TosiHBIE METPUUYECKHE TPOCTPAHCTBA.
[TomoHEHNE METPUIECKUX MTPOCTPAHCTB.
[IpuHIMI CKUMAIOIIKMX 0TOOpaKEHUH.

Merto1 nocnenoBaTeabHbIX MPUOTUKEHNUN.

N R D=

Meton mnocnenoBaTeNbHBIX TMPUOMMKEHMM Uil CHUCTEMBbl JIMHEWHBIX alredpanyecKux
YPaBHEHUM.

8. Teopema cyniecTBOBaHMS U €IUHCTBEHHOCTH JIIs 3a1a4n Komu.

9. Teopema cyiiecTBOBaHUS M €IMHCTBEHHOCTH Il HHTETpaJIbHOTO YpaBHeHUs Bonbreppa.
10. Teopema CylieCTBOBaHHS U €IUHCTBEHHOCTH JUIsl HHTETPAIbHOTO ypaBHeHUs Dpenroibma.
11. Tomnosoruvyeckue NpoOCTPAaHCTBA, OCHOBHbBIEC OTIPEACIICHUSI.

12. CpaBHEeHUE TONOJIOTHM.

13. CenapaGenbHbIC TOMOJIOTHIECKHE TPOCTPAHCTBA, OCHOBHBIC ONIPEICTICHUS.

14. HemnpepsiBHBIC OTOOpaKCHHUSI.

15. Axcuoma otaenumoctu XaycaophoBblie MPOCTPAHCTBA.

16. TloHATHSA KOMIAKTHOCTH.

17. KoMMakTHOCTbh B METPUUYECKUX MPOCTPAHCTBAX.

18. IlpeaxkoMmakTHbIE MHOKECTBA.

19. Teopus mepsl. Konblio 1 anredpa MHOKECTB. DiIeMEHTapHbIE MHOYKECTBA.

20. Jleberosa Mepa IUIOCKMX MHOXECTB.

21. OO0miee MOHITHE MEPHI.

22. Wsmepumsble pyHkuuu. JleicTBUS Ha U3MEPUMBIMU (DYHKIIUSIMH.

23. CXoauMOCTb 10 Mepe.

24. Wwnrerpan Jlebera. IIpocteie pyHKIMM.

25. CsoiicTBa unrerpana Jlebera.

26. CpaBHenue unrerpana Jlebera c unterpaigom Pumana.

27. Teopema @yOuHwU.

28. Jluneiinsle mpocTpancTBa. OnpeneneHus U NpUuMepsI.

29. JluneiiHble GYHKIIMOHAIBI.

30. Beimyknble QpyHKIIMOHATBI.
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

HopmupoBaHnHbIe IPOCTPaHCTBA.

EBKIMI0OBEI IPOCTPAHCTBA.

Cy1iiecTBOBaHUE OPTOrOHAIBHBIX 0a3MCOB, OPTOrOHAIU3ALIMS.
HepasencrtBa beccens.

[Tonnsle eBknMAOBBIE IpOCcTpaHCTBA. Teopema Pucca—duiepa.

I'ae6epToBO MPOCTPAHCTBO.

HenpepriBHble TMHEHbIE (YYHKIMOHABI B JIMHEHHBIX HOPMHPOBAHHBIX IMPOCTPAHCTBAX.

OmnpenerieHne CONMPsKEHHOTO IPOCTPAHCTBA.
CubHas TOMOJIOTHS B CONPSKEHHOM TIPOCTPAHCTRBE.
Cnabas TonoJyiorus u ciiadas cXoauMOCTb.
O0600611eHHbIE PYHKIUH.

JeiicTBust HaJ1 0000UIEHHBIMU (QYHKIIUSIMH.

JuddepenunanbHble ypaBHEHUS B Kjlacce 00001EHHBIX (PYHKIINH.

JIuneliHbIe OnepaToOpbl, ONMPEACICHNS U IPUMEPHI.
HenpepbsIBHOCTH U OTpaHUYEHHOCTD.

CymMa 1 mpou3BeIEHUE ONEPaTOPOB.

OOGpatHblii oniepaTop, 0OPaTUMOCTb.
ConpspKeHHbIE OTIEPaTOPBI.

CamoconpspKeHHbIE OIIEPaTOpPHI.

CrnekTtp omnepatopa.

Pe3osibBenTa.

KommnakTHbIe onepaTopsl.

HeorpaHquHHHe OIICpaTopbl B HOPMHUPOBAHHBIX IIPOCTPAHCTBAX.

B PE3YJIbTATC 3HAHUA o6yqafomeroc;1 OLICHUBAKOTCS 110 HUXXEC CJ'IGI[YIOH_IGI\/'I mIKaJIc.

Cymma 6aJu10B
Cymma 6aJ/i10B HA Oo6mas cymma
TeKYLIero u pyoeskHoro 3a4eTe GALIOB Ouenka
KOHTPOJIA

>61 - 61 3ader (06e3 caaun)
36-60 0 36-60 He3a4yeT
36-60 25-1 61 3a4eT

<36 - - HEIOMYCK

6. MeToauyeckne MaTepuaJibl, ONpeae/siiomme Npoueaypbl OeHUBAHUA 3HAHUM,

yYMEHHi, HABBIKOB M (MJIM) ONBITA /IeSITeIbHOCTH

Munumanbaas cymma — 100 6annoB, HaOupaemasi CTYI€HTOM 10 JUCHUIUIMHE BKIIOYAET

ABC COCTaBJIAIOIIUC:
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— nepsas cocmasnAowias — OLEHKA pEryasipHOCTH, CBOEBPEMEHHOCTH U KauecTBa
BBITIOJTHEHUSI CTYJICHTOM y4eOHOW paboThl MO HM3YyYEHHIO UCHUIUIMHBI B TEYEHHUE IEPHOAA
W3Yy4YEeHUs IMCUUIUIMHBI (CEMECTPa, UM HECKOJIBKUX CeMecTpoB) (cymMa — He Oosee 70 6aisioB).
bannbl, xapakTepusymouiye ycreBaeMoCTh CTyJEHTa 0 JUCIUILIMHE, HAOUparoTCsl UM B TEUEHUE
BCETo IeproIa 0OydeHHs 32 U3yUeHHE OT/ACIBHBIX TEM U BBITIOJIHEHHE OTJCIBHBIX BUIOB paloT.

— 8mopas cocmasnAwas — OLEHKa 3HaHUHN CTYIEHTA 10 pe3y/bTaTaM IIPOMEKYTOUYHOU
arrecranuu (e 6osee 30 6amIoB).

Kpurepuem oueHkn ypoBHS CPOPMHUPOBAHHOCTHM KOMIIETEHIMI B pamkax y4eOHOM

JUCHUTUTMHBI «DYyHKIMOHAIBHBIN aHAIU3» V CEMECTpE SABIISIETCA dK3aMeH, B VI cemecTpe 3auer.

OO6mmit OGamin TeKymero u pPYOEKHOTO KOHTPOJS CKIAIBIBAETCS W3  CIEAYIOIIUX

COCTaBJIAOIIUX.
Cymma 0a1j10B
Ne
u/n Bua xoHTpoJIst Oomas cymma 1-1 Touka 2-51 TOUKA 3-s1 TOuKa
(bannos) (bannos) (bannos) (bannos)

1 | Hlocewenue 3anamuii 0o 10 3 3 4

2 | Texywiuii KOHmpoJib: <30 <10 <10 <10
Omeem na 5 éonpocos 0-15 0-5 0-5 0-5
[lonHBIN TPaBHIIBHBIA OTBET <15 5 5 5
Hemonnprit TIPaBUIILHBINA 6-12 2-4 2-4 2-4
OTBET
Ortser, conepkammui 0-3 0-1 0-1 0-1
3HAYNTENBHBIE HETOYHOCTH,

OLINOKH

Boinonnenue 0-15 om0-5 om0-5 00-5
CAMOCHOAMENbHBIX

3a0anuit (pewienue 3aoad,

HanucaHnue peghepamos)

3 | Pybesicuviit kKonmpoib <30 <10 <10 <10
TECTHPOBAHHNE 0-15 0-5 0-5 0-5
KOJJIOKBUYM 0-15 0-5 0-5 0-5

Hmozo cymma mexkywiezo u <70 <23 <23 <24
PydexcHozo Konmpoas
TunoBeie  3amaHus, oOecneunBawmue ¢GopmupoBanue komrereHnumin  OITK-1

MPEACTABJICHBI B TAOIHIIE 7.

Tabnuya 7. Pezynomamol 0céoeHus yuedonou Oucyuniutsl, noouexicaujue npogepKe

Bun ouenounoro
PesyabTaTsl Nupukatopsl OcHoBHbIE IOKa3aTen MarepHaJa,
o0yueHust LD N LB OLICHKH Pe3yJIbTATOB o0ecrneynBaOIIEro
(xoMmeTeHImm) KOMHETCHIIAH o0yueHust ¢opmupoBanue
KOMIIETeHL M
OIIK-1 OIIK-1.1. Cnoco6en | OIIK-1.1. 3-1. 3naer TunoBble OLIEHOYHBIE
Cnocob6en MIPUMEHSTH 0a30BbIE | OCHOBHBIC MOHATHS, (PAKTHI, MaTepUabl JJIs
MIPUMEHSITh 3HAHMUS, TIOJTyYEHHBIC | KOHIETIINH, TPUHIIUTIBI yCTHOTO ompoca (1.
(dyHIaMeHTaNbHBI | B 00NacTH TEOpUN MATEMATUYECKUX U 5.1.1); TumoBbIe
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€ 3HaHUS,
MOJTy4YCHHBIC B
obmactu
MaTeMaTHIECKUX
u (wm)
€CTECTBEHHBIX
HayK, U
HCIOJIb30BaTh MX
B
podecCHOHATBH
OM JAeSATETbHOCTH

MaTeMaTUIEeCKUX U
(W1M) ecTeCTBEHHBIX

HayK

OIIK-1.2. Criocoben
HCIIOJTb30BaTh MPH
pewenun
npohecCHoHaTBHBIX
3aJa4 3HAHUS,
MOJTyYCHHBIC B
obnactu
MaTeMaTUYECKUX U
(MnH) ecTeCTBEHHBIX

HayK

(W1K) ecTeCTBEHHBIX; 0a30BBIH
MaTeMaTHYECKUH anmnapar,
CBSI3aHHBIN C IPUKJIIATHOU
MaTEMaTUKON U
UHPOPMATUKOM

OIIK-1.1. V-1. Ymeer
NPUMEHSITH (DyHITaMEHTaTbHBIC
3HAHMUSI, TTOJTy4CHHBIC B
00JacTH MaTeMaTU4YECKUX U
(1K) ecTeCTBEHHBIX HayK B
npodeccrnoHaIbHO M
NeSITeTbHOCTH K PEIICHHIO
KOHKPETHBIX 3a/1a4
OIIK-1.1. B-1. Brageer
HaBBIKaMU PEIICHUS 33124 B
npodeCCUOHAIBHOU
NeSITeTbHOCTH Ha OCHOBE
(GbyHIaMEHTAIBHBIX 3HAHUM,
MOJTYYCHHBIX B 00JIaCTH
MaTeMaTHYeCKUX U (WJIIH)
€CTECTBCHHBIX HAYK

OIIK-1.2. 3-1. O0magaer
0a30BBIMH 3HAHUSIMU,
MOJTYYCHHBIMH B 00aCTH
MaTeMaTH4eCKuX U (WIJIH)
€CTECTBEHHBIX HayK
OIIK-1.2. V-1. YMeer
HCIIOJIb30BaTh 0a30BEIC
3HAHUS, TIOJIyYEHHBIE B
00J1aCTH MaTeMaTHYCCKHUX U
(W) eCTECTBEHHBIX HAYK B
npoeCCUOHATBHOU
JIEeATEIIbHOCTH.

OIIK-1.2. B-1. lImMeeT HaBBIKK
BBIOOpA METO/IOB PEIICHUS
3a/1a4 IpoPeCCUOHATBHON
JIeATEIIbHOCTH HAa OCHOBE
MOJIyYEHHBIX TEOPETHUECKUX
3HAHUU

OIICHOYHBIE MaTEPUAITBI
JUIS. KOHTPOJIbHOU
pabotsr (1. 5.1.2);
THUIIOBBIC TECTOBBIC
3amganus (m. 5.2.2);
THIIOBBIC OIICHOYHBIC
MaTEepHAaJIbI K 3a4eTy U
sK3ameny (1. 5.3).
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1.

7. Y4eOHO-MeTOANYeCKOe o0ecnieyeHne I CHMILIHHbI
7.1. Hopmamugeno-3aKkonooamenvHole aKkmul

[Ipukaz MunoOpnayku Poccun ot 06.04.2021 Ne 245 "OO6 yrBepxaenun Ilopsnka
OpraHM3alMil U OCYLIECTBJICHUS O0Opa30BaTEIbHON JEATENIBHOCTH IO 00pa30BaTEIbHBIM
porpaMMaM  BbICIIErOo oOpa3oBaHHMsl - IporpaMMaM OakajaBpuaTa, IporpaMMam
crenuanuTeTa, MporpaMMmaM Mmaructparypel” (3apeructpupoBaHo B MuHniocre Poccun
13.08.2021 N 64644).
denepanbHbIN TOCYIapPCTBEHHBIH 00pa30BaTeNIbHBIN CTAHAAPT 1O 00pPa30BaTEIHLHBIM
nporpammam BO (®I'OC 3++) no Hamnpasienuto noarotoBku 01.03.02 [Npuknannas
MaTemMaTHKa U uHpopmaTuka (ypoBeHb OakanaBpuata). [Ipukaz MunucrepcTBa o0pa3oBaHus
u Hayku Poccuiickoit ®deneparuu ot 10 ssaBaps 2018r. Ne9 (3apeructpupoBano B
MHUHHCTEpCTBE FocTUIMU Poccutickoit @eneparnun 06 despans 2018r. Ne 49937);
®denepanpublit 3ak0H "O6 o6pa3zoBanuu B Poccuiickoit @enepanuu” ot 29.12.2012 N 273-D3
http://www.consultant.ru/document/cons_doc LAW_ 140174/

. IIporpamma «ludpoBas 3xoHOMUKAY», YTBEpKIeHHAasl pacniopsbkeHreM [IpaButenbcTBa

Poccuiickoit ®enepanuu ot 28 urons 2017 r. Ne1632-p.
Vka3 [Ipesugenta Poccuiickoit @eaeparuu ot 9 mast 2017 . Ne203 «O CrpaTteruu pa3BuTus
nHpopmanmonHoro obmiectsa B Poccuiickoit deneparu Ha 2017-2030 roas».

7.2. Ocnosnasa ntumepamypa

. AcramoBa U.B. ®yHkuuoHanpHBIA aHanu3: ydeObHoe mnocobue / M.B. AcramoBa. —

DNeKTpoH.TeCTOBBIE AaHHble. —M.: EBpo3uiickuii OTKpbIThIA HHCTUTYT. 2011. -112¢. —Pexum

noctyna: http://www.iprbookshop.ru/11120.html.

. CyxunoB A.U. Jlekuun no (yHKIHOHATBHOMY aHanu3y: yuyeObHoe nmocobue/ CyxunoB A.U.,

@upcos WN.I1.- PoctoB-Ha-lony: FOxHblii ¢enepanbubiii yHuepcuret, 2009. - 192 c. -

Pexxum noctyna: http://www.iprbookshop.ru/46993.html.

Pesuna C.B. OyHKUMOHANBHBIN aHaIM3 B MpUMEpax M 3ajayax [DIEKTPOHHBIA pecypc]:
yuebnoe nocodue/ Pesuna C.B., CazoHoB JI.M.— DneKkTpoH. TeKCTOBbIE 1aHHbIe.— PocTOB-Ha-
Hony: FOxHblit dpenepanbubiii yausepceureT, 2009.— 120 ¢.— Pexum noctyna:

http://www.iprbookshop.ru/47190.html
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http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.iprbookshop.ru/11120.html
http://www.iprbookshop.ru/46993.html
http://www.iprbookshop.ru/47190.html

4.

10.
11.

CkonuH B.A. ®OyHKIMOHAJIBHBIM aHaIUM3 U MHTErPAJbHBIE ypaBHEHUS [DJIEKTPOHHBIN

pecypc]: MeToudecKre yKazaHus K camocrosTensHoi padore/ Ckomuu B.A., Cenpix M.A. —
OneKTpOoH. TeKCToBble AaHHble. — Jlunenx: Jlunenkuii rocyaapcTBEHHBIM TEXHUYECKUUN
YHUBEPCUTET, 9BbC ACB, 2012. = 17 C. = Pexnm JocTyna:
http://www.iprbookshop.ru/55174.html

7.3. [lononnumenvnas numepamypa
Bonaxosa B.A., HaxymeBa ®.b. ®yHKIMOHAIBHBINA aHAIU3 U MHTETPAJIbHBIE YPAaBHEHHS.
Metonuueckas pazpabotka. Hanpunk, KBI'Y, 1995 r.
Canosauuuii B.A. Teopust oneparopos. M.: lpoda, 2001 r.
Tpenorun B.A., Ilucapesckuii b.M., Cobonesa T.C. 3amaunm u ynpaxHeHHs IO
¢yHkroHansHOMY aHanuzy M., ®U3MATIINUT, 2002. — 240 ctp.
Pynun V. ®ynxuuonanehblil ananus. — Cankt-IlerepOypr, Jlans, 2005 r.
Kupunos A.A., I'sumnanun A.Jl. Teopemsl u 3amaun GyHKIMOHAIBHOTO aHAM3a. Y 4eOHOE
nocobue M., Hayka, 1979 r., 381 ctp.
Kommoropor A.H., ®omun C.B. DnemenTs Teopun GyHKIINN U (PYyHKIIMOHATLHOTO aHAIH3a.
—M.: ©USMATIJIAT, 2012. — 517c.
CanmoBanunii B.A. Teopus onepatopos. M.: JIpoda, 2001 r.
Tpenorun B.A. ®ynkimonaneusiii ananus. M.: DUIMATIINT, 2002. — 488 ctp.
Tpenorun B.A. ®ynknuonaneusiii ananus. M3n.4. ucop. 2007. U3a-o Guszmatiur.
HNocupa K. @ynkuronansHbii ananus. lep. ¢ anrn. u3a.3. 2010 r.
AnrtoneBud A.b., Kuszes JIL.H., Panons! f.B. 3agaun u ynpaxkaerus 1mo GpyHKIHOHAIEHOMY
ananu3zy. U3n-so JIubpoxom, 2010 1.

7.4. Ilepuoouueckue uzoanusn

1. Bectouk MI'Y Cepus 1. MaremaTtuka. Mexanuka.

2. luddepennmansupie ypaBHEHUS

3. loxmaasr PAH

4}KypHaJ1 BBIYHCIUTEILHON MaTeEMAaTUKA U MaTeMaTHUSCKOM (1)I/IBI/IKI/I

5.M3Bectus By30B. CeBepo-KaBkasckuii pernoH. EcTecTBeHHBIE HayKH

6.Ycnexu MaTeMaTHYECKHUX HayK

1.
2.
3.

7.5. Humepnem-pecypcoi
http://lib.kbsu.ru
http://www_.elibrary.ru

http://www.lib.vsu.ru
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[Ipy mnpoBeneHHMH 3aHATUI JIEKLIMOHHOIO THUMA IPAKTUYECKUX (CEMHHApPCKUX) 3aHATUN

UCTOJIB3YIOTCSl CBEICHUS 00 AJIEKTPOHHBIX MH(POPMAITMOHHBIX pecypcax, K KOTOPbIM O0ecreueH
JOCTYI AJis nojbs3oBareneit oubmuorexku KbI'Y.

Ilepeuens akmyanvHbixX I1€KMPOHHBIX UHPOPMAUUOHHBIX HA3 OAHHDIX,
K Komopubim obecneyen oocmyn noavzosamenam KbI'y (2023-2024 yu. 200)

Ne | HammenoBanmue Kpartkas Ajxpec caiita HaunmeHnoBanue YcaoBus
I/I | JIEKTPOHHOTO | XapaKTepUCTHKA opraHu3ainuu- AocTyna
pecypca BJIa/IeJIb1IA;
PEKBH3HUTHI 1I0T0BOpPa

1. | Hayuynas Onektp. 6ubnuoreka | http://elibrary.ru 000 «H2b» [TonHbIit
JJIEKTPOHHAsI | HAYYHBIX JOCTYTI
oudanoTeKA MyOIUKAIHIA - JInuensuontoe
(H3B P(D(I)I/I) oxoo 4000 cornamrenue Nel4830

WHOCTPAHHBIX U ot 01.08.2014r.

3900 5
€CCpOYHOe

OTEYEeCTBEHHBIX

Hay4YHBIX )KYPHAJIOB,

pedepatbl

nyonukanuii 20 ThIC.

KYPHAJIOB, a TAK)Ke

onmcanus 1,5 miH.

3apyOCIKHBIX U

POCCHICKHX

nuccepranuii; 2800

pocc. KypHaJoB Ha

0€3BO3ME3IHON

OCHOBE

2. | 9BC 13800 m3manwuii mo http://www.stud 00O «Koucynprant | [TomHbrit
«KoHcyJabTaHT | BceM o0nacTsaM medlib.ru CTYACHTa» J0CTyn
CTYIEeHTa» 3HaHUH, (peructpanus

BKJIIOUaET 0oJjiee http://www.med (r. Mocksa) no IP-agpecam

gem 12000 collegelib.ru KBIY)
Horosop

yaeouuKosn NeTS0KC/07-2022

y4eOHBIX ITOCOOHI

ais BO u CIIO, 864 Ot 26.09.2022 .

HAaUMEHOBaHMIA

XKypHaJIoB U 917 AKTHBEH 110

M()H()rpa(bp[f/'[_ 30.09.2023r.

3. | «nexrponnas | Komnexuus http://www.stud 000 ITosHeIi
OnodImoTeKa «Menmununa (BO) medlib.ru «ITomurexpecype» JIOCTYTI
Texuudeckoro | 'DOTAP-Mennua. (peructpanus
By3a» (OBC Books in English (r. Mocksa) no [P-agpecam
«KoHcyabTanT (KHI/IFIE Ha JloroBop KBI'Y)
CTY/IEHTA») AHTTTUHCKOM No849KC/03-2023

SI3BIKE)»

or 11.04.2023 r.

AKTHUBEH 110
19.04.2024r.
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IBC «Jlanp»

DIEeKTPOHHBIE
BEPCHUU KHUT
BEYIIHNX
W3/1aTENbCTB
y4eOHO 1 HaydHO
aUTepaTypsl (B TOM
quclie
YHHUBEPCHTETCKUX
U3JIaTENIbCTB), TAK U
JJIEKTPOHHBIC
BEpCUU
MEPUONIECKUX
W3JaHUN O
pa3IMYHBIM
00J1acTsIM 3HaHUIL.

https://e.lanbook
.com/

000 «9BC JIAHb» (r.

Canxkr-IlerepOypr)
Jorosop Ne41EIT/223
ot 14.02.2023 1.

AKTHUBEH 10
15.02.2024r.

[TosnHbIM
JOCTYI
(peructpanus
no [P-agpecam
KBI'Y)

IBC «Jlanb»

Konnexuus
AMEKTPOHHBIX
m3gaaum «DITY. 10-
11 xn. U3a-BO
«IIpocBemenney.
O6meo0Opa3oBaresb
HBIC MTPEMETHI.

https://e.lanbook
.com/

000 «9BC JIAHb» (r.

Cankr-IlerepOypr)

Jorosop
Ne246EI1/223

ot 31.07.2023 1.

AKTHBEH 110

ITombrin
JOCTYII
(peructpanus
no [P-agpecam
KBI'Y)

01.09.2024r.

Hauuonanoua | OObequHEHHEBIN https://rusneb.ru/ ®OI'BY «Poccuiickas | Hoctyn ¢
s 3JICKTPOHHAsA 3IEKTPOHHBIN roCyJapCTBCHHAsA 3JICKTPOHHOI'O
OuodaMoTEKA Katayor GoHI0B OUOTHOTEKAY YHUTATBLHOTO
PI'b POCCHICKHX 3aja

OuOIHOTEK, Horosop OMOIMOTEKH

coJiepKaIIui Nel01/HOB/1666-11 ot | KBI'Y

4 331 542 10.09.2020r.

AIEKTPOHHBIX .

JIOKYMEHTOB beccpounblit

00pazoBaTeIbHOTO U

HAy4HOI'O XapakKTepa

10 Pa3JIMYHBIM

OTpAaCIIsIM 3HAHUH
IBC 107831 http://iprbooksh 000 «Ai# IIu Op [Tonnbrii
«IPSMART» nyOIuKaluii, B T.4.: | op.ru/ Menuay» JOCTYII

19071 — yue6HbIX (peructpanus

U3aHui, 6746 — (r. Mocksa) no IP-anpecam

Hay4YHbIX U3JaHUMH,
700 xommexkuwmii, 343
xypHana BAK, 2085
ayAMOU3IaHU M.

Jorosop Ne75/EIl-
223

ot 23.03.2023 1.

AKTHUBEH 110
02.04.2024r.

KBI'Y)
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8. IBC Temarnueckas http://iprbooksh 00O «Ai# Ilu 9Op ITonnbIii
«IPSMART» | xoJuiekius op.ru/ Menuay» JIOCTYTI
«Pycckuil S3bIK Kak (perucTpartust
(30P PKN) I/IHzCTpaHHHﬁ» http://www.ros- (r. Mocksa) 1o IP-azpecam
edu.ru/ KBFY)
M3natesekue Jorosop Nel142/EIl-
223
KOJUIEKIIUHU:
) ot 18.05.2023 1.
«3naroycr»;
«Pycckuil sA3bIK. CPOK MPEIOCTaBICHUS
Kypcew; «Pycckuit TUICH3HH:
13b1K» (Kypest YMK
«Pycckuii s3b1K ¢ 01.06.2023 no
CETrOHs» - 6 KHUT) 01.06.2024

9. | 9BC «lOpaiiT» | DNEKTPOHHBIE https://urait.ru/ 000 «2nexrponnoe | [TosHelit

nasa CIHO BepcUU yueOHOH U W3/1aTeIbCTBO JIOCTYTI
Hay4HOH FOPAIT» (r. Mocksa) | (perucrpanus
JUTEPATYpPhI no [P-agpecam
M3/1aTENbCTB HAorosop Ne30S/EIl- | KBI'Y)
«¥Opaitt» s CI1O 223
1 SNCKTPOTHHE Or27.10.2022 1.
BEpCHUHU
MEePUOTUIECKUX AKTHBEH 10
U3/IaHHH 110 31.10.2023 1.
Pa3TUYHBIM
00J1acTsIM 3HaAHUI.

10. | 9BC «lOpaiiT» | DNeKTpOHHbIE https://urait.ru/ 000 «3Onekrponnoe | [TonHblii

s BO Bepcuu 8000 HU3JaTCIbCTBO JOCTYII
HaWuMEHOBAaHUM FOPAIT» (r. Mocksa) | (perucrparus
y4eOHON 1 HAy4YHOM no IP-agpecam
JUTEPATYpPhI Horosop Ned4/EIl- | KBI'Y)
M3/1aTENLCTB 223
«Opaitr i BO Or 16.02.2023 1.

AJIEKTPOHHbBIE

BEpCHH AxtuseH ¢ 01.03.2023
HNEPUOUUECKUX r.

U3JIaHUi 10

Pa3JIMYHBIM 1o 29.02.2024 r.
00nacTsIM 3HaAHUIA.

11.| Polpred.com. 0630p CMMU Poccun | http://polpred.co 00O «Ilonnpen Hoctyn no IP-
HogBoctn. U 3apyOeKbsl. m CIIPaBOYHUKI aapecam KbI'Y
00630p CMMU. [TonHbie TeKCTHI +
Poccusi u aHanuThKa u3 600 besposmesnno (6e3
3apy6exbe u31aHuii mo 53 oduHaTbHOTO

OTpacism JIOTOBOPA)

12. | pe3sungentcka | bonee 500 000 http://www.prlib OI'bY ABTOPHU30BaHH
s1 OM0IMOTEeKAa | DIEKTPOHHBIX .ru «IIpe3unenrtckas BIM OCTYII U3
um. b.H. JIOKYMEHTOB TIO oubmmorexka um. b.H. | Onbimmorekn
Eabunna ucropun OTeyecTsa, Enbuunay (r. Cankr- | (@yA. Nell5,

POCCHICKOMU 214)
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roCy/lapCTBEHHOCTH, [TetepOypr)
PYCCKOMY S3BIKY U

npaBy Coraaiienue ot

15.11.2016r.

beccpounblit

Memoouueckue yKazanusa no npoeeodeHuI0 pasnuiHovlX yueOHslX 3auAmuil, K Kypcogomy
NPOEKMUPOBAHUIO U OPYZUM GUOAM CAMOCH OAMENbHOU PAOOMbL

JUJIs. TIOATOTOBKHM K MPAKTHYCCKUM 3aHSATHSAM HEOOXOJMMO PAcCMOTPETh KOHTPOJBHBIE
BOIIPOCHI, MPU HEOOXOJUMOCTH OOpaTUTBCS K PEKOMEHIyeMOM JHTepaType, 3amucaTrh
HETIOHSATHBIE MOMEHTHI B BONIPOCAX ISl YICHEHUSI MX Ha MPEACTOAIIEM 3aHATHH.

Memoouueckue pekomenoayuu no U3y4EeHUI0 OUCYUNIUHBL 0N 00YUAIOUWUXCA

Henp kypca «OOBEKTHO-OPUEHTHPOBAHHOE IPOrPaMMHUPOBAHUE» - O3HAKOMIJICHHE
CTYJICHTOB C OCHOBHBIMHU TOHSTHUSMHU, CTPYKTYpaMH, METOJaMH, aJTOPUTMAMH, MMapagurMaMu
COBPEMEHHOTO TPOTPAMMHUPOBAHMS W TNPUOOPETECHHWE HABBIKOB pEHICHUS 3amad ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX SI3BIKOB M TEXHOJIOTHI MPOTPaMMHPOBAHMS.

[Ipuctymasi Kk W3y4eHUIO JAUCIUIUIMHBI, 00yJaromeMycsi He0OXOIMMO O3HAKOMHUTHCS C
TEeMAaTHYECKUM TUTAHOM 3aHSITHH, CIIMCKOM PEKOMEHIOBAaHHOUW y4deOHOU muTeparypbl. Ciemyer
VSICHUTH TOCJEI0BAaTeIbHOCTh BBITIOJIHEHUS! MHIMBUIYaIbHBIX Y4€OHBIX 3a/laHUM, 3aHECTH B
CBOIO palouyr0 TeTpagb TeMbl U CPOKH IPOBEACHUS CEMHUHApOB, HAIMKMCAaHUS Y4YEOHBIX H
TBOpUecKUX paboT. Ilpu u3ydyeHUM AUCHUIUIMHBI OOYyYaroIIHecs BBIMOJHAIOT CJeaylolne
3a/laHUs: U3Yy4aloT PEKOMEHOBAaHHYIO y4eOHYIO0 U HAY4HYIO JIMTEPATYpPy; MHUIIYT KOHTPOJbHbIE
paboThl, TOTOBAT JOKJIAAbl U COOOIIEHHS K MPAKTHUYECKUM 3aHSATHUSM; BBIMOJHSIOT
CaMOCTOSITENIbHbIE TBOPYECKHE pPadOThI, YYaCTBYIOT B BBHIMOJHEHUM MPAKTUYECKUX 3a/laHUM.
YpoBeHb U IIyOMHA YCBOCHUS AUCLMILTUHBI 3aBUCAT OT aKTUBHOM U CUCTEMaTU4YeCKO paboThI
Ha JIEKIMSX, W3YYCHHUS PEKOMEHJIOBAHHON JHUTEpaTypbl, BBINOJIHEHUS KOHTPOJBHBIX
MMCbMEHHBIX 3a1aHUN

Kypc usyuaercs Ha JNeKIusaX, ceMUHapax, MPU CaMOCTOATEIbHOW M MHAWBUIYaTbHOU
pabore oOyyaromuxcs. OOywaromwuiics s TOJHOTO OCBOCHHS MaTepuana JOJDKeH He
MPOIyCKaTh 3aHATHS M AaKTUBHO y4acTBOBaTh B yueOHOM Iporiecce. JIeKIuu BKIIOYAIOT BCe
TeMbl W OCHOBHBIE BONPOCH TEOPUUM UM TPAKTUKUA cTpaxoBaHus. Jlg MakxcuManbHOM
3¢GEeKTUBHOCTH W3YYeHHS HEOOXOJUMO TIOCTOSIHHO BECTH KOHCIEKT JIeKIUH, 3HaTh
PEKOMEHIYEMYIO MPENOJIaBATEeNIEM JUTEPATyPy, MO3BOJIAIONIYIO AOMOJHUTh 3HAHUS W JIydllle
MOJATOTOBUTHCA K CEMUHAPCKUM 3aHSITHSIM.

B cootBerctBUM ¢ Y4eOHBIM IIJJAHOM Ha KaXAYI0 TEMY BBIJIEICHO HE0OX0IuMoe

KOJIMYCCTBO YaCOB MPAKTUUCCKUX BaHHTHﬁ, KOTOPBIC NPOBOAATCA B COOTBETCTBUU C BOIIPOCAMH,
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PEKOMEHZIOBaHHBIMH K M3y4YE€HUIO MO0 ONpeAeleHHbIM TemaMm. OOyuaromuecss JOJDKHBI
PETYISPHO TOTOBUTHCA K CEMUHAPCKUM 3aHATHUSIM M Y4acTBOBATh B 00CYXieHUU Bonpocos. [lpu
IIOJATrOTOBKE K 3aHATHUSAM CIEAYET PYKOBOACTBOBATHCSA KOHCIIEKTOM JIEKIIMM U PEKOMEHI0BAHHOM
nuteparypoil. TemaTHuecKuil TIaH AUCHUILIMHBI, YI€O0HO-METOIMYECKUE MaTepHalibl, a TAaKKe
CIHCOK PEKOMEHJIOBAHHOW JIUTEPATYPhI IPUBEACHBI B paboUei mporpaMme

B xone wu3yueHMs AMCUUIUIMHBI OOYYAIOLIMICS HMMEET BO3MOXHOCTh IOJATOTOBHTH
pedepar 1mo BeIOpaHHOM U3 MpeiokeHHoro B Pabodeli nmporpamMe crimicka Teme. BeicTymuieHue
C JIOKJIaJOM MO pedepaTy B Irpymne OpoBOAUTCS B (opMe MPE3eHTALMH C HCIOJIb30BaHHEM
MYJIbTUMEAUINHON TEXHUKH.

Memoouueckue pekomenoayuu npu padome Ha0 KOHCREKMOM 60 8PeMA NPOBEOEHUA 1eKUUU

B nmpouecce JEKIMOHHBIX 3aHATHH 1eJecoo0pa3HO KOHCIEKTUPOBATh  y4EOHBIN
Matepuai. Jljig 3Toro MCHoJb3yOTCs 001Me U YTBEPAUBILINECS B IPAKTUKE MTPaBUIIa, U MPUEMBI
KOHCIIEKTUPOBAHUS JIEKIIUN:

KoncniektupoBanue JIEKIUM BEAETCS B CIEIUAIbHO OTBEICHHOW IJIA 3TOr0 TETpaiH,
KOKIBIA JINCT KOTOPOM [JIOJDKEH UMETh TMOJsA, Ha KOTOPBIX [JENAKTCA IIOMETKH U3
PEKOMEHIOBAHHOW JIUTEPATYPHI, JOMOJHSIOIMIME MATEpHUANl MPOCIYIIAHHOW JIEKIIMH, a TaKXKe
MOAYEPKUBAIOLINE 0COOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUYECKUX MOJIOKEHHI.

Lenecoobpa3Ho 3amuchIBaTh TEMY U IJIaH JICKIHM, pEKOMEHAYEMYIO JINTEPATYPy K TEME.
3anucu pas3fesioB JIEKUWU JOJDKHBI MMETh 3arojIOBKH, IMOA3arojOBKH, KpacHble CTpoku. Jlns
BBIJICJICHUS Pa3/IesiOB, BBIBOJIOB, ONPECICHHI, OCHOBHBIX UAEH MOXHO HCIOJb30BATh LBETHHIE
KapaHjamu 1 GJIoMacTepsl.

Hazpannble B IEKIWU CCHUIKM HA IEPBOMCTOYHUKU HAJI0 IOMETUTDH HA MOJIAX, YTOOBI MpU
CaMOCTOSITENIbHON paboTe HaTH W BOUCaTh HUX. B KOHCIEKTe JOCIOBHO 3alMCHIBAIOTCS
ompejieNieHus] MOHATHM, KaTeropuil W 3akoHOB. (OcTalbHOE JOJDKHO OBITH 3alMCAHO CBOMMH
CJIOBaMH.

Kaxxnomy cryneHty HeoOxonumo BbIpabOTaTh W HMCHOJB30BaTh  JIOMYCTUMBIE
COKpalleHus: HanboJiee paclpoCTPAHEHHBIX TEPMUHOB U TIOHATHUH.

Memoouueckue ykazanus K npAKMu4ecKum 3aHAmMuAM

enpro mpakTUUYECKUX 3aHATHH SBJSETCS OOECIEeYeHHE CBSI3W TEOPUU U TPAKTHUKH.
[IpakTHdeckue 3aHATUSL COACUCTBYIOT BEIPAOOTKE Y CTY/ICHTOB YMEHHI M HABBIKOB IPUMEHEHUS
3HAHMM, MMOJYUYEHHBIX Ha JICKIUSAX M B XOJI€ CAMOCTOSITENbHON paboThl. B X0/e mpakTH4ecKux
3aHSATUM CTYACGHTHI MPHOOPETAIOT MNPOQPEeCcCCHOHANbHBIE YMEHHUS W HaBBIKM IS pElIeHUs
MPaKTUYECKUX 337ad M Pa3BUTUS Yy HUX MATEMaTUYECKOTO MBILUJICHUS U MHTEIUIEKTYyaJIbHBIX

CIIOCOOHOCTEIA.
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[IpakTueckue 3aHATHS MO3BOJISIIOT YIIyOUTh M 3aKpENMUTh TEOPETUYECKHE 3HAHUS B
uHTEpecax MpoeCcCHOHATBHONW MOArOTOBKUA. OHHM MO3BOJSIOT MPOJAEMOHCTPUPOBATH 3HAHMS,
YMCHHUC 4YWUTAaTb U INOHWMATb yqe6HHe W HAY4YHBIC MATCpUalibl, a TAKKC HNPUMCHATL HX IPU
peleHnH 3a1a4.

bazoBeiMu  BupamMu  y4eOHONl  pabOTBl  CTYAEHTOB SIBIISIFOTCS  ayJUTOpHas U
caMoCTOsITeNIbHAs.  AyauTOpHOW  paboTe  00s3aTeNbHO  JOJDKHA  MPEIIIECTBOBATH
caMoCTOsITeIbHAS paboTa.

Martepuan, BRIHOCUMBIA Ha IPOMEXKYTOUHbIE KOHTPOJIbHBIE MEpONpUATHUS, Oa3upyeTcs
Ha TEOPCTHUYECKOW 4YacTH Kypca, IOITOMY BOIIPOCHI, H3JIaraeMble Ha JICKIHMSIX, a TaKKe
BBIHOCHMMBIC Ha CaMOCTOSATCIbHYIO npopa60TI<y, JOJIKHBI PETYIIPHO 3aKpPCIUIATHECA KaK BO
BpeMs ayJUTOPHBIX 3aHATHH, TaK U B 4achl CAMOCTOSITEJIbHOM paOOTHI.

HO)IFOTOBKy K OPaKTUYCCKHUM 3aHATUAM PEKOMCHIAYCTCA HAYMHATDH 3a6nar013peMeHHo n
MPOBOJMTh B CIEAYIOMICH IOCIICIOBATEILHOCTH: YSCHCHHE TEMbI M OCHOBHBIX BOIIPOCOB,
BBIHOCHMMBIX Ha 3aHATUC, OINPCACICHHUEC TOopsAAKa IOATOTOBKHM K 3aHATHIO;, HN3YYCHUC
TEOPETHUYECKOTO MaTepHala 1mo TeMe paboThl 1 METOMUECKUX YKa3aHHH M0 PEHICHHIO 3a/1ad.

[Ipn wu3ydeHnn JauTEpaTyphl HEOOXOAMMO TMpopadoTaTh HMHGPOPMAIUIO, TIYOOKO
OCMBICIIMB TMIPOYMTAHHOE. B X0/1€ MOATOTOBKY K 3aHSTHIO CTYACHTHI MOTYT BBIITOJIHUTH:

- KOHCIIEKTHPOBaHHE MEPBOUCTOYHUKOB H JAPYroi y4eOHOM JTUTEPaTYpPHI;

- mpopaboTKy y4deOHOro marepuaia (MO KOHCIIEKTaM JIEKIMH, y4eOHOW W HAyYHOU
JUTEpaType) U MOArOTOBKY OKIIAIOB;

- MOUCK U 0030p HAYYHBIX ITYOJIUKAIMHA U JIEKTPOHHBIX HCTOYHHKOB UH(POPMAIIHH;

- peleHue 3a1ad, ynpaxHeHUH;

- paboTy ¢ TeCTaMu ¥ BOIIPOCAMH JIJISl CAMOIIPOBEPKH; H T.JI.

[Ipy moAroTOBKE K OTBETY CTYACHT JOJDKEH OOpaTHUTh BHHMAaHHE Ha CICIYIOIIUE
TpeOOBaHMs: CBOOOTHOE M3JIOKEHUE MaTepualia; apryMeHTHPOBAHHOCTh BCEX COJICPIKALIUXCS B
OTBETE BBIBOJIOB M 3aKJIFOUCHHI;, KYJIbTYpy peud. BeicTynmarommui JODKEH YMETh OTCTauBaTh
cBoM pe3ynbTarbl. CTyIeHTBI JOJDKHBI OBITh TOTOBBI K  BBICTYIUICHUIO JOOPOBOJILHO HIIU IO
BBI30BY IPEMOIaBaTeIsl 0 BCEM BOIIPOCAM, PACCMATPUBAEMBIM Ha 3aHSATHH.

B xone mpakTudeckoro 3aHATHS CTyJIEHTaM PEKOMEHAYEeTCS BHHMATEIbHO CIYIIATh
BBICTYIUICHUS TOBapHIlLeH, AeTaTh MPU HEOOXOJUMOCTH 3aIKCH, a TAK)KE 3aMeuaTh JOMYIICHHbBIE
B pEIIEHUSX CTYIACHTOB HETOYHOCTH, OINMOKM U HCHPaBIATh HX. B KOHIlE 3aHATUA
MpernoaBaTelNb MOABOIUT UTOTH U3YUEHUSI TEMBbI, OOBBIISET OLEHKHU, TIOTYYCHHbBIE CTYICHTAMU,
JaeT B cliydyae HEOOXOJMMOCTH PEKOMEHJAIMH IO JOMOJHUTENBHOU padoTe Hal OTACTbHBIMU

BOIIPpOCAMU TCMHEI.
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O ¢dopmax m Meromax KOHTPOJIS 3HAHUH CTYACHTOB, O COJCPXKAHUU KOHTPOJIbHBIX
3aJaHuld, a TaKke 00 HTOorax KOHTPOJIBHBIX MEPONPHUSATUNH CTYACHTHl CBOEBPEMEHHO
MH(GOPMHUPYIOTCS TIPENOIaBaTENIEM.

CamocrositenpHas paboTa CTyIeHTOB — OTO IUIaHHpyemas ydeOHas, ydeOHO-
UCCIIEIOBATENIbCKAsl, HAay4yHO-UCCIIe[oBaTeNbCcKas paboTa CTYJACHTOB, BBINOJIHAEMAs BO
BHEAYJUTOPHOE BpeMs 110 3aJJaHUIO U 1I0J, PyKOBOACTBOM IIPENOJaBaTelIs.

Lenbto camocTosITENLHON PabOTHI ABJISAETCSA IIIyOOKOE MOHHMMAaHUE U YCBOEHHUE Kypca
JeKUMH ¥ TPaKTUYECKUX 3aHATUH, TMOJArOTOBKA K BBIIIOJHEHUIO KOHTPOJIBHBIX pPadoT,
KOJUIOKBUYMY M K CJaue »JK3aMeHa, a TakkKe MpuoOpeTeHHe OmblTa TBOPYECKOW U
HCCIIEA0BATENBCKOMN AESTEIBHOCTH.

@opMBI  CaMOCTOSITEIBHOM  pabOThl ~ CTYIEHTOB  TOJHOCTBIO  ONPEIEINSIOTCS
coJiepkaHreM yueOHOM AMCHMIUIMHBI. B KauecTBe OCHOBHBIX (hOpM caMOCTOSITENBHON padOTHI
CTYICHTOB NpPH HW3YYCHUHU JUCHUIUIMHBI “@OYHKIUOHAIBHBIA aHAM3~ MOKHO BBIIACIHUTH
CIIEIyIOIIHE:

- BBITIOJIHEHHUE JIOMAIIHUX 33JaHHI;

- IOJAITOTOBKA K TECTUPOBAHUIO;

- TIOJATOTOBKA K KOJUIOKBUYMY;

- CaMOCTOATENIHOE U3YUYEHHUE TEOPETUYECKOTO MaTepraa U JINTEPaTyphl;

- MOJATrOTOBKA K KOHTPOJIbHOM padoTe;

- CaMOCTOSTEIbHAs MPOBEPKa COOCTBEHHBIX 3HAHUI;

- IOJATOTOBKA K SK3aMEHY.

Pesynbratel  camocTOsATENBHONM  pabOThl  KOHTPOJMPYIOTCS — IMpEnojaBaTesieM |
VUUTBHIBAIOTCS MpPH  TeKylledl, pyOeXHON UM NIPOMEXKYTOYHOM aTTecTallud CTYJICHTA.
HemanoBaxkHyto posiib NpU 3TOM JOJKHBI WIPaTh CUCTEMAaTUYHOCTh M IIOJOTBOPHOCTH
MIPOBOJMMOM CaMOCTOSITEIbHON pabOTHI.

Memoouueckue pekomenoayuu no OP2AHUIAUUN CAMOCIMOAMETbHOU PADOM bl

CamoctosarenbHas paboTa O0y4aroIIMXCS — CIOCOO aKTUBHOTO, IEJICHANpPaBICHHOTO
MPUOOpPETEHHUsI CTYIEHTOM HOBBIX ISl HETO 3HAHUN M yMEHUH 0e3 HemOoCPeICTBEHHOTO y4acTHsI
B 3TOM Ipoliecce npenojasarened. [oBblieHre poiu caMoCToATENbHON paboThl 00yJaromuxcs
IIPU MIPOBEICHUM PA3IMYHBIX BUJOB YUEOHBIX 3aHATUIA MPE/oIaraer:

- ONTUMM3ALIMI0 METOJIOB 00YUeHUs!, BHEIPEHHE B YUEOHBIHM MPO1IeCC HOBBIX TEXHOJIOT Ui
oOy4yeHHs, TMOBBIIAOLUIUX  MPOU3BOAUTENBHOCT  TpyJda  HpenojaBaTens, aKTHUBHOE
HCIOJb30BaHNE WH(POPMALIMOHHBIX TEXHOJIOTUH, O3BOJISIOMUX 00yJaroneMycst B ya00Hoe [uis
HEro BpeMs OCBauBaTh y4eOHBI MaTepua;

- IIMPOKOE BHEAPEHUE KOMITbIOTEPU3UPOBAHHOIO TECTUPOBAHMUS;
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- COBEpLICHCTBOBAHME METOJMKHU IIPOBEIEHUS NMPAKTUK M HAYyYHO-HCCIIEA0BATEIBCKOM
paboThl 00y4aromuxcs, MOCKOJIbKY UMEHHO 3TH BHIbI Y4eOHOH paboThl B MEPBYIO OYepenb
TOTOBST OOYYAIONIUXCS K CAMOCTOATEIILHOMY BBITIOJTHEHUIO PO (DeCCHOHANBHBIX 3a/1a4;

- MOJIEPHM3ALIMIO CUCTEMbI KypCOBOT'O U TUIJIOMHOTO IIPOEKTUPOBAHUS, KOTOpas J0JKHA
MOBBILIATH POJIb CTYAEHTA B IOJ00pE MaTepuaa, IOUCKe MyTel pelieHns 3aaau.

CamocrositenpbHas paboTa MPUBOJUT CTYACGHTAa K TOJYYEHHIO HOBBIX 3HAHMH,
VOOPSAJOUEHUI0 M YIUIYOJNIEHHWI0O  UMEIOUIUXCA  3HaHuM, (OpMHpOBaHMIO Yy  HEro
npodeccroHalIbHBIX HAaBBIKOB U yMeHMH. CamocTosiTelibHas paboTa BBIMOIHSIET pal (QyHKIIHIA:
pa3BHUBAIOIIY0; HMH(POPMALMOHHO-00YYAION[yl0; OPHEHTHUPYIOLIYI0O U  CTUMYJIHPYIOIIYIO;
BOCITUTBIBAIOIIYIO; UCCIIEA0BATENbCKYIO.

B pamkax Kypca BBIIOJHSIOTCS CIEAYIOIINE BUIbI CAMOCTOSITEILHONW PabOoThI:

1) mpopaboTka yueOHOTO MaTepHuaia (Imo KOHCIEKTaM, yueOHOW 1 HAydHOU JIUTepaType);

2) BBINIOJIHEHHE PA3HOYPOBHEBBIX 33434 U 3a/1aHMUIA;

3) paboTa ¢ TecTaMH U BOIIPOCAMH JIJIsi CAMOTIPOBEPKH;

4) BBIMIOJTHEHUE UTOTOBOW KOHTPOJIBHOM pabOTHI.

CryneHTaM peKOMEH]IyeTCsl C CaMOro Hayalla OCBOEHUS Kypca paboTaTh ¢ IUTepaTypoit u
npeaaraéMbIMH 3alaHusIMU B (hopMe TIOJTOTOBKH K OYepeHOMY ayAUTOpPHOMY 3aHsaTUIO. [Ipn
3TOM aKTyaJIM3UPYIOTCS MMEIOIIMECS 3HaHMsI, a Takke co3jaercss 0asza JUisi YCBOCHHS HOBOTO
MaTepuasna, BO3SHUKAIOT BOMPOCH], OTBETHI HA KOTOPBIE CTYACHT MOIy4aeT B ayJUTOPHUH.

HeobxomumMo OTMETUTBH, YTO HEKOTOPBIE 3aJaHUsl Uil CaMOCTOSITEIbHOW paboThl MO
Kypcy UMEIOT omnpeneieHHyto cnenuduky. [Ipu ocBoeHnn Kypca CTYIEHT MOXKET MOJIb30BaThCS
OMOIMOTEKON By3a, KOTOpas B IOJHOM Mepe oOecreueHa COOTBETCTBYIOIICH JIMTEPATYPOM.
3HAUUTENbHYIO ITOMOIb B MOATOTOBKE K OYEPEIHOMY 3aHSITHIO MOKET OKa3aTh MMEIOUIUIiCS B
y4eOHO-METOIUYECKOM KOMILIEKCE KPAaTKUH KOHCHEKT JIeKIHid. OH ke MOXKET UCIOJIb30BaThCs U
JUIS 3aKPETICHUS TIOJYYeHHOTO B ayIMTOPUU MaTepurara.

CamocTtosarenbHas paboTa CTyJ€HTOB MPEIYCMOTPEHA yYEOHBIM IJIAHOM U BBITIOJIHSAETCS
B 00s3aTeIbHOM MOpsAKe. 3alaHus NPEJIOKEHbl M0 KaKJIOW M3ydaeMOW TeMe U MOTyT
TOTOBUTHCS UHIUBUAYAIBHO UM B rpynme. 1o He00X0AUMOCTH CTYACHT MOKET oOpalarbes 3a
KOHCYyJbTallUed K IPENoAaBaTel0. BpINoNHEHHE 3alaHuil KOHTPOJIMPYETCS M OLIEHUBAETCS
IIPETIOIaBaTENEM.

JUig yCHEemHOro camOCTOSITEIBHOTO W3Y4EHHUs MaTepuana CEroAHs HCHOJb3YHTCS
pa3nuyHbIe CpeCTBA O0yueHHsI, Cpeu KOTOPBIX 0CO000€ MECTO 3aHUMArOT MH(pOpPMalMOHHbIE
TEXHOJIOTUM PA3HOTO YPOBHS W HANpPaBICHHOCTH: DJIEKTPOHHBIE YUEOHMKH M KYpPCHl JIEKIHH,
0a3bl TECTOBBIX 33JaHUN U 3a/1a4. DJIEKTPOHHBIN y4eOHHMK MPEACTaBIsAET COOOW MporpaMmHoOE
CPEICTBO, MO3BOJIAIONIEE NPEACTABUTH IS U3YUEHUsI TEOPETUUYECKUI MaTepuall, OpraHu30BaTh
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anpoOHpOBaHUE, TPEHAK M CAMOCTOSITEIBbHYIO TBOPUECKYIO PabOTy, IOMOTAIOIIEe CTYACHTaM U
IIPENOIAaBaTENI0 OLEHUTh YPOBEHb 3HAHUI B OIPENEICHHOM TEeMaTHKe, a TAKKE COAeprKallee
HEOOXOIMMYIO CIIPaBOYHYIO WH(POpPMAIUIO. DIEKTPOHHBIA y4eOHUK MOXKET MHTETPHpPOBATH B
ce0e BO3MOXXHOCTH Pa3IMYHBIX MEAAarOrHYECKHX IPOTPAMMHBIX CPEICTB: OOydYaromIMX
IIPOrpaMM, CIIPABOYHHUKOB, YUE€OHBIX 0a3 JaHHbBIX, TPEHAKEPOB, KOHTPOJIUPYIOIIUX IPOTPaAMM.

JUig ycremHoW opraHu3ali CaMOCTOSITENIbHOM pabOThl BCe aKTUBHEE NMPUMEHSIOTCS
pa3HooOpa3Hble 00pa3oBaTelbHBIE PECYpChl B CeTH VHTEpHET: CHUCTEMBI TECTUPOBAHHS IO
pa3aMYHbIM  O0JIaCTAM, BUPTyaJbHbIE JIEKLIUH, JAOOpPaTOpUHM, IpPH OSTOM IOJIH30BATEIIO
JIOCTaTOYHO MMETh KOMIBIOTEp W MOJKIOYeHHe K VHTepHeTy 1uisi TOro, 4yToObl CBSI3aThCS C
IIpernoaBaTesieM, peliaTh BEIUMCIUTEIbHBIE 3a7jaud U M0JIyyaTh 3HaHUs. Vcnonb3oBaHue cere
YCUJIMBAET POJb CAMOCTOSITEIbHOW paOOThl CTYAEHTAa U TMO3BOJISIET KapAWHAIbHBIM 00pa3oM
M3MEHHUTh METOJIMKY MPENoIaBaHHUs.

CTyneHT MO’KeT NOJy4aTh BCE 3aJlaHMsl U METOJMYECKUE YKa3aHHs uepe3 cepBep, uTo
Ja€T eMy BO3MOXHOCTb IPUBECTH B COOTBETCTBUE JIMUYHBIE BO3MOXXHOCTH C HEOOXOIMMBIMHU TS
BBITIOJIHEHUST paboT Tpyno3aTparamMu. CTYJEHT MMEeT BO3MOXKHOCTH BBINOIHATH paboTy 1oma
WK B ayauTopuu. bonbioe BocnuTaTebHOE M 00pa30BaTEIbHOE 3HAUEHUE B CAMOCTOSITEIbHOM
y4eOHOM TpyJle CTYAEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJb BO30YXKAAeT U MOJJIEPKUBACT
BHUMaHHE M HUHTEpEC, MOBBIIIAET AKTUBHOCTb MaMATH W MBIIUIEHUS, NO3BOJSET CTYIEHTY
CBOEBPEMEHHO OOHApYXHUTh M YCTPAaHUTh AOIYIIEHHBbIE OMIMOKM M HEIOCTATKU, OOBEKTHBHO
ONpENeIUTh YPOBEHb CBOUX 3HAaHUM, MpakTHYeckux yMmeHui. Camoe JOCTYMHOE M IIPOCTOe
CPEACTBO CAMOKOHTPOJISI ¢ IPUMEHEHUEM MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH —
3TO PsIJl TECTOB «On-line», KOTOpPbIE MO3BOJIAIOT B PEKUME PEaIbHOTO BPEMEHHU OIIPENIeNIUTh CBOM
YPOBEHb BJAJCHHUA NPEIMETHBIM MAaTE€pHalOM, BbIABUTb CBOM OLIMOKM M HOJYYUTh
PEKOMEH/IALIMU 110 CAMOCOBEPIICHCTBOBAHMUIO.

Memoouueckue pekomenoayuu no padome c 1umepamypoi

Bcro nuteparypy MOXHO pa3/ienuTh Ha Y4eOHMKH M ydeOHble MOCOOHs, OPUTHHAIbHbIE
Hay4yHble MOHOTpa(UuyecKre MCTOUYHUKHU, HaydyHble IMyOJUKAlMM B Nepuoandeckoil neuaru. M3
HUX MOXXHO BBIJICJIUTh JIMTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JONOJIHUTEIbHYI U
JUTEpaTypy Ui yrilyOJIeHHOTO U3y4EHUs AUCIUILTUHBIL.

W3yueHne IUCHMILIMHBI ClIeAyeT HayMHaTh C y4yeOHHUKA, MOCKOJIbKY YYeOHHUK — 3TO
KHHWra, B KOTOPOW H3JI0’)KEHBI OCHOBBI HAy4yHBIX 3HAHHUW IO OIPENEICHHOMY IpPEAMETY B
COOTBETCTBHUHU C LEJISIMHU U 3a]lauaMU 00y4€HUs!, yCTaHOBJIEHHBIMH ITPOrPaMMOH.

IIpu pabote ¢ nuTeparypoil HEOOXOAMMO YYUTHIBATh, YTO MMEIOTCSA PA3TUYHBIC BUIBI

YTCHUA, U KaXXObIH U3 HUX HCIIOJIB3YCTCA Ha OIMMPCACIICHHBIX 3TallaX OCBOCHUSA MaTCpUuaja.
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IIpeosapumenbroe YTEHUE HANIPABIIEHO HA BBISBJICHHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB
U IIOMCK HMX 3HA4CHUS B CIPABOYHOM JMTepaType. B 4YacTHOCTH, IpU YTEHUM YKA3aHHOU
JTUTEPATypPhl HEOOXOAUMO MOAPOOHEUIITIM 00pa30M aHATU3UPOBATH MTOHSATHS.

Cke03H0e umeHue TpeAnoaraeT NPpoYTEHUE MaTepruaga OT Hadana 10 KoHa. CKBO3HOE
YTEHHUE JIMTEpPaTypbl U3 IPUBEACHHOIO CIMCKa JaeT BO3MOXHOCTb CTYAECHTY C(POpPMHUPOBATH
CBOJI OCHOBHBIX MTOHATHH M3 U3y4aeMoi 001acTy U CBOOOJHO BIIAJIETh UMH.

Buvibopounoe — Hao0OpOT, IMEET LEJBIO MOUCK U OTOOp MaTepuana. B pamkax JaHHOTO
Kypca BBIOOpOYHOE YTEHHE, KaK CIIOCOO OCBOEHUS COJIEpKaHus Kypca, JOHKHO MCIOJIb30BaThCs
IIPU MOATrOTOBKE K MPAKTUYECKUM 3aHSATUSAM MO COOTBETCTBYIOLIUM pa3zeiiaMm.

Ananumuyeckoe umeHue — 3TO KPUTUYECKUN pa300p TEKCTa C MOCIEAYIOUIUM €ro
KOHcIekTupoBaHueM. OCBOEHHE yKa3aHHBIX MOHATHHM OyzaerT Haubosee >(PQPEKTUBHBIM B TOM
cllydae, ec IpH YTEHUU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOMPOCHL. YacTp U3
3THX BompocoB chopmynupoBana B ®OC B nepeune BonpocoB Aiisi cobecenoBanus. [lepeueHn
3THX BOIMPOCOB OTPaHUYEH, IOATOMY Ba)KHO HE TOJIBKO COJIEpP>KaHHE BOIIPOCOB, HO CaM IPUHIUIT
OCBOEHHUS JIUTEPATYPhI C TOMOIIIBIO BOIIPOCOB K TEKCTaM.

Henbto uzyuaroweco ureHus sABISETCS INyOOKOE M BCECTOPOHHEE MOHMMaHHE Y4eOHOM
uHpopManuu. EcTh HECKOJIBKO PUEMOB U3y4aOLIero YTCHUS:

- YTE€HHWE TI0 aJTOPUTMY Mpearnoaraet pazonenue nHGopMaIuy Ha OJIOKH: Ha3BaHUE,
aBTOp, MCTOYHMK, OCHOBHAs HJes TEKCTa, (pakTMdyecKuil MaTepuall, aHalIu3 TEKCTa IyTeM
COIIOCTABJICHUSI UMEIOLIMXCS TOUYEK 3PEHUs 110 pacCMaTpUBaEeMbIM BOIIpOCaM, HOBHU3HA;

- NpUEM IOCTAaHOBKHM BOIPOCOB K TEKCTY MMEET CIEAYIOIIUN alrOpUTM: MEAJICHHO
IIPOYUTATh TEKCT, CTAPasCh MOHATh CMBICI M3JI0KEHHOT'0; BBIICIUTh KIKOUEBbIE CJIOBA B TEKCTE;
[I0CTapaThCs MOHATh OCHOBHBIE MJIEH, OJTEKCT U OO 3aMbICel aBTOpA.

- IIpUEM TE3UPOBAHMS 3aKJII0UaeTCa B (POPMYIMPOBAHUU TE3UCOB B BUJIE MOJIOKEHUH,
YTBEP)KJIEHUH, BBIBOJOB.

Mo>KHO 1006aBUTh U HHBIE IPUEMBL: TIPUEM peQeprUpOoBaHUs, IPUEM KOMMEHTHPOBAHHUS.

BaxHoli cocTaBisitorield J1t000ro COJMIHOIO HAYYHOTO HW3JIaHMs SBISIETCS CIIMCOK
JUTEpaTyphl, Ha KOTOPYK ccbuiaeTcs aBTop. [Ipy BO3HMKHOBEHMM HMHTEpeca K KaKOH-TO
oOcyx/aeMoil B TeKCTe IMpobiemMe Bcerja ecTb BO3MOXHOCTb OOpaTUTBCS K  CIIMCKY
OTHOCsIIeHca K Hel aurepartypsl. B 3ToM ciydae Bcs mpobiema kak Obl pa3OuBaeTcs Ha
COCTaBJISAIOLIME YACTH, KaXAasd U3 KOTOPBIX MOXET M3y4aTbCsl OTAEIBHO OT Apyrux. IIpu atom
BaXXHO HE TEPSTh U3 BUJA OOLIMI KOHTEKCT U HE NMOTPYXKaThCs YpEe3MEPHO B JETaIH, IOTOMY YTO
TaKUM 00pa3oM MOKHO HE YBUJIETh TJIaBHOTO.

[loaroroBka K 5K3aMEHy M 3a4eTy JOJDKHA IIPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO
MaTepualia, Marepuaiga MPaKTUYECKUX 3aHATUH C 00s3aTelIbHBIM OOpalleHHeM K OCHOBHBIM
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y4eOHHMKaM M0 KypCy. DTO TO3BOJUT MCKIIOYNTH OMIMOKK B MMOHMMAHWU MaTepuaia, 00Jerdur
€ro OCMBICIIEHUE, IPOKOMMEHTHUPYET MaTEPUal MHOTOYUCICHHBIMU IIPUMEPAMU.
Memoouueckue pexomeHoayuu 011 NOO20MOGKU K 3auemy

3auer B 5 cemectpe sBisiercs (OpPMONM HUTOTOBOTO KOHTPOJISI 3HAHHUM WM yYMEHHU
O6y‘-IaIOHII/IXC$[ 110 IIaHHOﬁ AUCHUIUIMHE, MMOJTYYCHHBIX Ha JICKOUAX, IPAKTUYCCKUX 3aHATHUAX U B
mporecce CaMOCTOATENbHOW paboThl. OCHOBOW ISl ONpENENEeHUs] OLEHKU CIIY)KUT YPOBEHB
YCBOEHHUS OOydYaroIIMMHUCA MaTepHuaya, MpeIyCMOTPEHHOTO JaHHOW paboueil mporpammoit. K
3a4eTy JIOMYCKAKTCs CTYICHTHI, HaOpaBmme 36 u OoJsiee OaJIOB MO WTOTAM TEKYIIETO M
MIPOMEXYTOUYHOT0 KOHTpoJid. Ha 3auere cTyfeHT MoxeT HabpaTh 10 25 6asioB.

B mepuon moarotoBku K 3adery oOydaromuecss BHOBb OOpamarorcs K ydeOHO-
MCTOANYCCKOMY MaTCprualy U 3aKpCIIAIOT ITPOMEKYTOYHBIC 3HAHUA.

[MoxroToBka oOy4aromerocs K 3a4eTy BKIIOYAET TPH dTara:

- caMOCTOsITeIbHAs PadoTa B TCYCHUE CEMECTPa;

- HCIOCPEACTBCHHAA IMOJATOTOBKA B IHU, MPEANICCTBYIOIIHUE 3a4€Ty 10 TEMaM Kypca,

- IOATOTOBKA K OTBETY HAa 3a4Y€THBIC BOIIPOCHI.

[Ipn moaroToBke K 3aueTy oOydaromIMMCS I€J1ecO00pa3HO HCIOJIb30BaTh MaTepUabl
JeKUuH, Yy4eOHO-METOJANYECKUE KOMIUJIEKChl, HOPMATHUBHBIE JOKYMEHTHI, OCHOBHYIO U
JIOTIOTHUTEJIBHYIO JTUTEPATYPY.

Ha 3ader BBIHOCHTCS Marepuana B oObeMe, MPEIyCMOTPEHHOM pabouel mporpammoit
y4eOHOM TMCIUILIMHBI 32 CEMECTp. 3a4eT IPOBOAUTCS B TUCbMEHHOM / YCTHOM popme.

[Ipn mpoBeneHuu 3auyera B MUCbMEHHOW (ycTHOM) (opme, Bemyluil MpenojaBaTellb
COCTaBJIISIET MIEPEUEHb BOIIPOCOB, KOTOPHIE BKIIIOUAIOT B C€0sI TECTOBBIE 3aaHUS, TEOPETUUECCKHE
3amanus, 3agauu. DopMmynupoBKa TEOPETHUECKHX 3aJaHUN COBHAAAET C (POPMYIUPOBKOU
MepeyHsi BOMPOCOB K 3a4eTy, JOBEICHHBIX 0 CBEIEHUs OOydarouiuxcs HakaHyHe. Pe3ynbrar

YCTHOIO (HI/ICLMeHHOl"O) 3a4CTa— <GA4YTCHO)», «HE 3a4TCHO».

8. MarepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIINHBI
8.1. Tpebosanusa k mamepuanvbHo-mexHUUECKOMY 0DecneyeHuIo

Jlnsa peanuzanyu pabodeit mporpaMMbl AUCHUTIITUHBI UMEIOTCS CHIEIHANbHBIE TOMEICHHS
JUISl IPOBEJCHUS 3aHATUM JIEKIMOHHOTO U CEMUHAPCKOTO THIA, TPYNIOBBIX U MHAWBUAYAIbHBIX
KOHCYJIbTAIIMH, TEKYIIErO0 KOHTPOJISI U MPOMEXKYTOUHOW aTTECTALMM, a TAKXKE IMOMEIICHUS IS
CaMOCTOSITENIbHOM paboThl. CrenuanbHbIe TOMENIEHUS YKOMIUIEKTOBAHBI CTIeIUaTN3UPOBAHHOM
MeOeNnbl0 U TEXHUYECKHUMH CPEICTBA OOyUYeHUsI, CIYXKAIIUMHU JUIS MPeICTaBIeHHs nH(OpMaluu
OOJBIION ayAUTOPHH.

[Ipu mpoBeaeHUN 3aHATUIN JTEKITHOHHOTO/ CEMHUHAPCKOTO THUIIA 3aHATUN UCIIOJIB3YIOTCS:
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HaumeHoBaHHe MpPOrpaMmbl, MPaBo e Cpok aeiicTBust
HCNO0Jb30BAHNS KOTOPOii NMPOrpaMMHOI0 Koa-Bo
n/n NMPOMCXOKIEHUS
NpeJoCTaBJIsAeTCS olecneyeHust
Onepayuonnas cucmema PEJ] OC. Poccuiickas 12 mecsitieB 1000
Kongueypayus: «Pabouas cmanyusny ®denepauus
Cucrema onTu4ecKoro Poccuiickas 12 mecsneB 30
pacnio3HaBanus texcra SETERE OCR Denepanus
ona POJ OC
JIuneHsus Ha MporpaMMHOE Poccuiickas 12 mecsueB 700
o0ecrieyeHne CpeCTB aHTUBUPYCHOM Denepanus
3aIIHUTHI
Kaspersky Endpoint Security ons
ouzneca — Cmanoapmmulii Russian
Edition
[IpaBo ucnob30BaHUs MPOTPAMMHOTO Poccuiickas 12 mecsitieB 1
obecrieueHus IS MJIaHUPOBAHUS U Deneparnus
MIPOBEACHUS OHJIANH-MEPOTIPUATHI
(TpaHCISIIHA, TeIeMOCTOB/ ayIno-
BUJICOKOH(epeHIui, BeOMHAPOB)
Webinar Enterprise TOTAL 150
V4aACMHUKO8
JInneH3us Ha IPOrpaMMHOE Poccniickas OeccpouHble 32
obecrnieueHue 1Jisi BEKTOPHOTO Oenepanus
rpaduIecKoTo peaaKTopa st
CO3JaHUSI U PeIaKTUPOBAHMS
rpagu4IecKux cXeM, YepTeKen u OJIOK-
cXeM
Acmo-epaghuuecxuti peoaxmop
[IpenocraBieHne HEUCKITIOUUTEIbHBIX Poccuiickas OeccpouHbIe 16
MIpaB Ha UCIOJIb30BAHUE Oenepanus
MIPOrpaMMHOTO OOecTeueHust
Cucremsl
Spider Project Professional

8.2. Ocobennocmu peanuzayuu OUCUYUNIUHDBL OJI UHBATUOO8 U JIUY C 0ZDAHUYECHHBIMU

603MONCHOCHAMU 300P08bS

Jlisi CTYZICHTOB € OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBSI CO3JIaHBI CICHUAIbHBIC
yCIOBHS JUIS TOJIydeHHs oOOpa3oBaHHs. B 1eNsix JOCTYIHOCTH TIIOJIy4CHHS BBICIIETO
oOpa3oBaHus M0 00pa30BaTENbHBIM MPOrpaMMaM HHBAIWIAMH U JIUIAMH C OTpaHUYCHHBIMU
BO3MOHOCTSIMU 3[I0POBBSI YHUBEPCUTETOM 00ECIIeYnBaCTCS:

1. AnprepHatuBHas Bepcus oduImManbHOTO caiita B cetu «MHTepHer» ans
CI1a00BUIAIINX;

2. JInst ”HBANMIOB ¢ HAPYIICHUSMU 3peHus (CTab0oBUIAIINE, CIIETIHIC)

- TPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIEr0 O0ydJaromeMycss HEOOXOIUMYI0 MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON HMH(GOPMAIMKM O PACIUCAHUM YYEOHBIX 3aHATUN; HATUYHE

CpeacTts A YCHUIICHHA OCTATOYHOTO 3PCHUA, 6paﬁHCBCKOﬁ KOMHLIOTCpHOﬁ TCXHHUKU,
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BHJICOYBEIMUUTENICH, TMPOrpaMM HEBU3YAJILHOTO JOCTylma K WH(pOpMamuu, MporpaMm-
CHUHTE3aTOPOB PEUYH U JAPYrUX TEXHUYECKUX CPENICTB MpUeMa-nepenayn yaeOHoi napopmaiuu B
JOCTYIHBIX (popMax AJis CTYJCHTOB C HAPYIICHUSIMU 3PCHUS,

- 3aJ1aHMs JUTS BBITIOJIHEHHS HA 9K3aMEHE 3aYUTHIBAIOTCSI aCCUCTEHTOM;

- THCBMCHHBIC 3aJaHHs BBINIOJHSIIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCUCTCHTY
00yJaronuMcs;

3. Jlns WHBAIMIOB W JIUI] C OTPAHUYCHHBIMH BO3MOYXHOCTSMHU 3JI0POBBS TI0 CITyXY
(cmabocnplmaniie, riayxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3hIBAIOIIMNA CTYJICHTY HEOOXOIUMYIO
TEXHHUYECKYI0 TIOMOIIh C Y4YETOM WHIAMBHUIYAJIbHBIX OCOOCHHOCTEH (OH TIOMOTAaeT 3aHSATh
pabouee MecTo, MepeBUTATHCS, TPOYNTATh U OOPMHTH 33/IaHUE, B TOM YHCIIE 3alUCHIBAs TTO/T
TUKTOBKY);

- 3a4eT/3K3aMeH MPOBOTUTCS B TUCBMEHHOU (opMe;

4. Jlnsg MHBAIHJOB W JIMI[ C OTPAHHYECHHBIMH BO3MOKHOCTSMH 3JIOPOBBS, WMEIONIUX
HapYIIEHWsI OTOPHO-/IBUTATEIILHOTO armapara, CO3/aHbl MaTepUaNTbHO-TEXHUYECKHE YCIIOBUS,
o0ecreunBaroue BO3MOKHOCTh OECHPENsATCTBEHHOTO JOCTylma OOy4Jalomuxcs B Yy4eOHBIS
MOMEUICHHs, OOBEKTY MHUTAHWsS, TyaJeTHbIE W JPYrue MOMEUICHHUS YHHBEPCUTETa, a TaKXKe
npeObIBaHUS B YKa3aHHBIX MOMEIIECHHSIX (HAJTMYME PACIIMPEHHBIX JBEPHBIX IPOEMOB, IOPYIHEH
U IPYrUX MPUCTIOCOOIECHUN).

- TIMChMEHHBIC 3a/IaHUSl BBITIOJNHSIOTCS Ha KOMIIBIOTEPE CO CIICHUAIN3HPOBAHHBIM
MIPOrPaMMHBIM 00€CTICUeHHEM MITH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA YK3aMeH MPOBOJUTCS B YCTHOH opme.

OOyuaromiuecs: U3 YUCIIa JUIl C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI 00CCIICYCHBI
AIIEKTPOHHBIMU 00pa30BaTENBHBIMU pecypcaMu B (popMax, aJanTUPOBAaHHBIX K OTPaHHUYCHHSIM

HUX 310POBbA.
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9. JIucT M3MeHeHU (JOMOJTHEHHUIN)

B pabo4yIo mporpaMMy 1o AUCHUILTNHE « DYHKIIMOHATBHBINA aHAIIN3» TI0 HAMIPABJICHUIO

noarotoBku 01.03.02 [Ipuknaanas matreMaTika U HHGopMaTuka, npoduib «MaTtemaTndeckoe

MO/ISTMPOBAHNE U BHIYUCIIUTENIbHAS MaTeMaThuka» Ha 2023-2024 y4ueOHbI To1.

Ne
/o

aemenT (myHkT) PII/]

ITepeyeHb BHOCHUMBIX
HM3MEHEeHU (JI0MOJIHEeHUIl)

IIpumeyanue

OO6cyxieHa 1 peKOMEHI0BaHa Ha 3aceaHiu Kadeapsl

anzebpol u ouchdeperuuarbHblx YpagHeHUl

HavMEHOBaHHEe Ka(eapbl

[Tporokosa Ne OT«__ »

3aB. kadenpoit

M.C.Huposa

202__r.
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