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Pabouast mporpamma nucuuruinHbl « DyHKIIMOHATBHBIN aHamu3y /cocT. B.A. Bogaxosa —
Hanpuuk: KBI'Y, 2022. — 59 c.

Pabouass mporpamma AUCHMIUIMHBI TpeTHA3HAYCHA i OOyYEHHUS CTYICHTOB OYHOM
dbopmbl  oOydeHusi HampaBiaeHuss mnoaroroBku 01.03.02 Ilpukmagnas wmaTemMaThka U
uHpopmatuka, npodpuis «MaTemMaTuyecKoe U KOMIIBIOTEPHOE MOJIETTUPOBAHUE» B 5 ceMecTpe.

PabGouass mporpamma cocraBieHa ¢ Y4€TOM (eAepaNTbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BBICIIETO 00pa30BaHUs MO HampasieHuto noarorosku 01.04.02 —
«IIpuknagnas marematuka M uHPopMaTHKa (YpOBEHb MAarucTparypbl)», YTBEP>KICHHOIO
npuka3zoM MuHHCTEpCcTBa 00pa3oBaHust U Hayku Poccutickoir @enepannu ot 10 suBaps 2018r.

Ne 13 (3apeructpupoBano B Muntocre Poccun 06.02.2018 Ne 49939).
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1. Ien m 321244 OCBOCHHUS JHCIMIIJIMHBI

Kypc «DyHKIIMOHATBHBINA aHATN3)» YATACTCSA HA MAaTEMaTHYECKOM (DaKyJIbTeTe B TCUCHHE
Tpetbero kypca. OH Oasupyercs Ha wmarepuaie KypcoB «MaTeMaTHUeCKHi aHaau3» M
«JIuneitHas anredpay.

Ilenp »TOrOo Kypca — H3JI0XKHUTH CTyJAEHTaM OCHOBBI COBPEMEHHOIO aHalu3a B
0ECKOHEUHOMEPHBIX JIMHEHHBIX TPOCTPAHCTBAX, OOOOIIAIOMIEr0 KaK TEOPHI0 JIMHEHHBIX
OIIEPATOPOB B KOHEUHOMEPHBIX IPOCTPAHCTBAX, TAK U MOHATHUE IIPEEIIa MOCIEI0BATEIbHOCTU U
(GYHKUMH W JIpYrMX MOHSATHHA, KOHEYHOMEPHOIO aHalM3a; [0Ka3aTh NPUMEHEHHUE OCHOBHBIX
HNOHATUI U METOAOB (PYHKLMOHAIBHOIO aHalN3a K Pa3IMYHbIM 00JAcTSIM MaTeMaTHKH, TaKUM
KaK: MHTErpaJibHble ypaBHEHUs, au(p(depeHInanbHble YpaBHEHHSI B YaCTHBIX IPOU3BOIHBIX,
BAPUALIMOHHOE HCYHUCIICHUE, BBINYKIBIA AHAJINW3, ONTUMAJIbHOE YIPABICHUE WU Jp.; HAYYUTh
CTYZECHTOB OCHOBOIIOJIAralOLUM MpPHUHLUIAM U (pakTaM (YHKLHMOHAJIBHOTO aHAJIM3a, I0Ka3aTh
pasHoOOpa3ue KOHKPETHBIX peanu3aluil OOIMIMX KOHCTPYKLUH, 00ecneuyuTb BO3MOXKHOCTb
JAIbHEHIIET0 CaMOCTOATEIBHOIO OCBOEHHUsI COBPEMEHHBIX METOJOB HENPEPHIBHOIO aHAJIU3a;
paclIMpuTh MaTEMAaTUYECKUM KPYro3op, MOJHATH YPOBEHb MAaT€MaTUYECKON KYJIbTYPBI 3a CUET
paboThl ¢ 00bEeKTaMu OoJiee BBICOKOI'O YPOBHSI aOCTPAKIMHU, MO0 CPAaBHEHUIO ¢ KOHEYHOMEPHBIM

aHaJIM30M.

2. Mecto qucuumiunsl (MoayJsi) B ctpykrype OIIOII BO
Jucuunnuna « DyHKIIMOHATIBHBIA aHAIN3» OTHOCUTCS K 00s3aTenbHoi yactu broka 1
OCHOBHOM 00pa3oBaTeIbLHOM MporpaMMbl 1o HampaiieHuto noarotosku 01.03.02 Ipuknannas

MaTeMaTuKa U I/IH(l)OpMaTI/IKa.

3. TpeGoBaHus K pe3yJibTaATaM OCBOEHHS TUCHUIIIHHBI
B coBokymHOCTM ¢ JApyrUMH JAMCHMIUIMHaMHM mpoduis «MaremaTuueckoe H
KOMITBIOTEPHOE MOJECTUPOBaHUE)» IUCHUIUIMHA «DYyHKUIMOHANBHBIM aHANIM3» HalpaBleHAa Ha
dbopmupoBanue cruenyomeld komnereHuuu B cooTBercTBUU ¢ ®I'OC BO u OIIOIT BO mo
HanpasyeHuto noaroroBku 01.03.02 — «IlpuknanHas matemaruka U uHGOpMaTuKa» (ypOBEHb
OakanaBpuara):

Ooémenpodeccuonanbuas komnerenuus (OIIK):

Koani Conep:xxanue o01enpodeccHoHAILHOI KOMIIEeTeHITHH

CrniocobeH npuMeHATh (yHJaMEeHTaJIbHbIE 3HAHHSI, IOJTYYEHHbIE B 00JIaCTH
OIIK-1 | maTemaTuyecKux U (WJIM) €CTECTBEHHBIX HAyK, U UCIOJIb30BATh UX B
poeCCHOHATILHOM IeATEIbHOCTH

B pe3ynbraTe 0cBOEHUS TUCHUIUIMHBI 00YYatOIHICS TOJIKEH:



3HAMmMb»

dbyHIaMEHTaTbHBIC

paseisl

MaT€MaTuKu

(MaTemMaTH4EeCKUI

aHaJIN3,

AHATUTHYECKYIO TE€OMETPHIO, JTUHEHHYI0 anreOpy, TuddepeHraabHble ypaBHEHHS, YUCICHHBIC

METO/IbI).

npoecCHOHANBHON  J1eATeIbHOCTH;

ymemsb TPUMCHATH MATEMAaTUYCCKHE MCETOJAbI IIpHU PCIICHHMHU IMPAKTHUYCCKHUX 3ajad B

MMPAKTUYCCKUX 3a1a4,

paboThI

IIPUMEHATE TCOPECTUYCCKUEC

3HaHUA IIpU PCIICHUUN

é1a0emo I(y.]IBTypOfI MBIIIJICHUS, HABBIKAMHW PCHICHUA NPAKTUYCCKUX 3a4da4, HaBbIKaMH

C MaTEeMaTHUYECKOW JUTepaTypou,

MAaTeMAaTUY€CKUMHN 3HAHUSIMH MW METOJaMH,

MaTEMATUYCCKHUM allllapaTom, HCO6XOI[I/IMBIM JJI1 JIOTHYECKOI'O OCMBICJIICHHUA U O6pa6OTKI/I

uHpopManuu B Mpo(ecCHOHATBHOMN NesITeTbHOCTH.

4. Conep:kanue U CTPYKTYpa IMCHMILJIMHBI (MOIYJIs1)

Taonuya 1. Cooepycanue Oucuyunaunvl «DYHKUUOHATILHOLIL aHAU3Y, NeEPeYeHb

OUEHOUHDBIX CPEOCME U KOHMPOJIUPYEMbIX KOMNEMEH YU

Kon . | HammeHoBaHue
Ne | HammeHnoBaHmue KOHTPOJIHMPYyeMOit
Conep:kanue pa3aena OLICHOYHOTO
n/n | pasaena/ TeMbl KOMIIeTEeHIIUN
cpeacTrsa
(nJm ee 4acTH)

1. | 2. 3. 4. S.

1. | Beenenue. Bo3HukHOBeHHE (PYHKIIMOHATBLHOTO OIIK-1 KomnokBuywm (K),
aHaJIn3a KaKk CaMOCTOATCIBHOTO pY6e)KHbII>’I
pasjerna MaTeMaTHKH; kouTponsb (PK),
COBPEMEHHOE Pa3BUTHE Tectuposane (T)
(YHKIMOHAIEHOTO aHAJIN3a U €T
CBSA3b C IPYTUMHU 00IACTSIMH
MaTeMaTHkKH. MHOXecTBa, anreopa
MHOJKECTB; CUCTHBIE MHOXXECTBA U
MHO€ECTBA MOII[HOCTH
KOHTHHYYMa.

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

MPOCTPAHCTRA. MPOCTPaHCTBaX (MMPOCTPAHCTBA

C[a;b], C(k)[a;b], Lp[a;b]
), HepaBeHcTBa [ enpaepa, Komm-
BynsakoBckoro, MUHKOBCKOTO,
HOpMa ¥ CKaJISIPHOE TIPOU3BEICHNE,
XapakTepu3alus OTKPBITHIX U
3aMKHYTHIX MHOXECTB B TEPMUHAX
CXOASIIUXCS
MOCJIEI0BATEIIBHOCTEH,
9KBHMBAJICHTHbBIC METPHKH; ITOJIHbIC
METPUYECKHUE MPOCTPAHCTRA,
KpUTEPHUH TOJTHOTHI (Teopema o
BJIOYKEHHBIX, 3aMKHYTBIX H
CTATHBAIOIIUXCS [Iapax), TeopeMa
Bapa, Teopema o nononHeHuu;
KOMITAKTHOCTb U CEKBEHI[HATbHAS
KOMITaKTHOCTB, DKBHBAJIEHTHOCTE
CUETHOH U CEeKBCHIMAILHON
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KOMITAaKTHOCTH, HEOOXOJMBbIE
YCIIOBUSI KOMITAKTHOCTH
(3aMKHYTOCTb, TIOJTHOTA,
OTpaHMYEHHOCTH ), BIIOJIHE
OTpaHMYEHHBIE MHO)KECTBA 1
KpUTEPUI KOMITAKTHOCTH
Xaycaopda, kputepuit

MPEAKOMIIAKTHOCTHU B C [Cl, b] nB

C (X ) ,rie X — KOMIIaKTHOE

METPHUYECKOE POCTPAHCTBO
(Teopemsr Apriena u Apriena -
ACKOIH ); HETIPEPBIBHBIE U
PaBHOMEPHO HETIPEPHIBHBIE
OTOOPaKECHHSI METPUIECKUX
MPOCTPAHCTB, CXKUMAFOIIINE
otobpaxkeHus: U TeopeMa banaxa o
CKMMAOIIEH 0TOOPAIKESHHHL.

Tomnonoruueckoe
IPOCTPAHCTBO.

ITonsiTHE O TOMONIOTHYECKOM
npoctpancTBe. OCHOBHBIC TTOHSITHS
TOTIOJIOTHH, TIPEEN U
HENPEPBIBHOCTH B TOMOJIOTHYECKOM
MIPOCTPAHCTBE, AaKCHOMBI
OTJIETMMOCTH U CUETHOCTH,
cenapalesIbHOCTh; KOMIIAKTHOCTb:
pa3Hble BUIBI KOMIAKTHOCTH,
KpUTEPUI KOMIIAKTHOCTH,
CBSA3aHHBIN C IEHTPUPOBAHHBIMU
MHOKECTBaMH. TeopHs MepBHl.
Teopema Jlebera o mpo10KeHIH
Mephbl. M3mepumble QyHKINH.
CsoticTBa. CXOAMMOCTB ITOYTH
Bcroay. Teopema Eroposa JI.®D.
CXO0AMMOCThH MO Mepe. MuTerpain
Jleberaro OCHOBHBIE CBOWCTBA.
Teopema 06 aGCcoMFOTHOM
HEeTpephIBHOCTH MHTerpaia Jlebera.
[IpenenbHbIi Nepexo MoJ 3HAKOM
uHrerpana Jlebera. CpaBHeHHE
uHTerpana Jlebera u uHTerpana
Pumana.

OIIK-1

K,PK, T

JInneitneie
TOIIOJIOTHYECKHE U
HOPMHPOBaHHEIE
MIPOCTPAHCTBA.

JInHeliHBIE TOITOJIOTHYECKHE
MPOCTPAHCTBA, UHBAPUAHTHOCTh
OTKPBITOCTH MHOKECTBA
OTHOCHUTEIILHO OTEpaIiil CIIOKECHUS
Y YMHO>KEHUS Ha CKaJsip,
ITOTJIOIIAOIINE MHOXKECTBA,
TOTIOJIOTHSI KOHEYHOMEPHOTO
OTAEIMMOT0 HOPMUPOBAHHOTO
MIPOCTPAHCTBA; HOPMUPOBAHHBIE U
€BKJIMJIOBEI TIPOCTPAHCTBA, KaK
JIMHEWHBIE TOIIOJIOTHYECKIE
MIPOCTPAHCTBA, TOTIOJIOTUs
KOHEYHOMEPHBIX HOPMHUPOBAHHBIX
MIPOCTPAHCTB, KPUTEPUN
HOPMHPYEMOCTH JIUHEHHBIX

OIIK-1

K,PK, T
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TOMOJIOTMYECKUX MPOCTPAHCTB
(Teopema A.H. Kommoroposa);
BBIIYKJIBIC U a0COJIFOTHO BBIMYKJIIBIC
MHOXECTBa, HEKOMIIAKTHOCTb
EIMHUYHOTO T1apa B
OECKOHETHOMEPHOM
HOPMHPOBAHHOM MPOCTPAHCTBE,
HaJINYUE MTOJTHON CUETHOM CUCTEMBI
B cermapabeTbHOM
0eCKOHEUHOMEPHOM
HOPMHPOBAHHOM HPOCTPAHCTBE;
PSAABI B HOPMHPOBAHHBIX
MPOCTPAHCTBAX U OaHAXOBBIX
MIPOCTPAHCTBAX, €BKIUIOBHI U
THIHO0EPTOBBI MMPOCTPAHCTBRA,
HaJU4Hue CYETHOU
OPTOHOPMHUPOBAHHOW MOJHOMN
CHCTEMBI B cenapadeIbHOM
0ECKOHEYHOMEPHOM E€BKJIHIOBOM
npoctpaHcTse; psag Dypse,
3KCTPEMaJIbHOE CBOWCTBO
YaCTHYHBIX CyMM psina Dypse,
HepaBeHCTBO beccenst.

JIuneitnbie
OTIEPaTOPHI U
JIMHEWHBIE
(hyHKIMOHAEI B
HOPMHPOBaHHOM
MIPOCTPAHCTBE.

Kputepuu HenpepbsiBHOCTH
JINHEWHOT O omlepaTopa B
HOPMHPOBAaHHOM IIPOCTPAHCTBE,
HOpMa JINHEHHOTr 0 OrPaHUYEeHHOTO
orepaTopa, HOpMHUPOBaHHOE
MPOCTPAHCTBO JIMHEHHBIX
OrpaHUYEHHBIX ONEPaTOPOB,
paBHOMEpHas ¥ OTOUYEYHAS
CXOJIHMMOCTb, 0aHaAXOBOCTD
HOPMHPOBAaHHOT'O IPOCTPAHCTBA
JIMHEHHOTO OrPAHUYEHHOT O
OIepaTopa; NPUHLUII PABHOMEPHOMI
orpaHu4eHHOCTH (Teopema banaxa-
[Tefinray3a) u ero CleACTBUS;
COTIPSKEHHOE MPOCTPAHCTBO,
TeOMETPUUYECKHI CMBICIT HOPMBI
JMHEHHOTO HETIPEPHIBHOTO
(YHKIIMOHAA, COTIPSKEHHBIE

IIPOCTPAHCTBA K [ ' C,Cymn

THIIEOEPTOBBI IPOCTPAHCTBA;
Teopema Xana-banaxa o
IIPOJIOJKEHUHN JIMHEHHOTO
(GyHKLIMOHANIA U €€ CIEeICTBHUS,
JIOTIOJTHSIEMOCTh KOHEYHOMEPHBIX
MOAMTPOCTPAHCTB, TEOPEMBI
OTJIEITMMOCTH BBIITYKJIBIX
MHOX€ECTB; TeopeMbl banaxa 06
OTKPBITOM O0TOOpaKeHUH, O
HENpPEepPBIBHOCTH 00PaTHOTO
oreparopa, 0 3aMKHYTOM Tpaduke,
0 HEeIPEPLIBHOCTHU OIlepaTopa
MIPOEKTHPOBAHUS; JIEMMA O TPOHKE;
JIOCTaTOYHBIE YCIIOBHSI

OIIK-1

K, PK, T




HETPEPHIBHON 00paTUMOCTH
JIMHEWHOT 0 OrPaHUYEHHOTO
oreparopa, 00OpaTHBII omepaTop K
COMPSKEHHOMY; PE30JIbBEHTHOE
MHOJKECTBO, PE30JIHBEHTA U €¢
MIpEJICTaBICHUE, CIIEKTP H
COOCTBEHHBIE 3HAYCHHUSI JINHEHHOTO
orepaTopa, KOMIaKTHOCTb CIIEKTpa
JIMHEWHOT 0 OrpaHUYEHHOTO
orepaTopa, KOMIaKTHBIE JINHEHbIE
oInepaTopsl, pABHOMEPHBIN Ipees
KOMITAKTHOT'O JINHEHHOr O
orepaTopa, JOCTAaTOYHBIE YCIIOBUS
KOMIIaKTHOCTH JINHEHHBIX
OTIepaTOPOB, CIIEKTP KOMITAKTHOTO
JUHEWHOTO OTlepaTopa; TEOpus
Pucca-®umepa (Teopemsl
®penaronbpma, MoHATHE 00
omepaTopa); KOMIIaKTHBIE 1
CaMOCOIPSKEHHbBIE JINHEHBIE
orepaTophbl B THIHLOSPTOBOM
MPOCTPAHCTBE, CIIEKTP
CaMOCONPSKEHHOT 0 JINHEUHOT O
OTpaHMYEHHOI'0 OIlepaTopa B
THIBOEPTOBOM MPOCTPAHCTBE,
HOpMa CaMOCOIIPSKEHHOTO
JIMHEHHOT O OrPAHUYEHHOT O
orepaTopa B T'HJIbOSPTOBOM
MPOCTPAHCTBE, CYIIECTBOBAHNE
COOCTBEHHBIX YHCEIN Y
KOMITIaKTHOT'O CaMOCOMPSKEHHOTO
JUHEHHOTO OTlepaTopa, MPUMEPHI.

Hurerpanbhbie
YpaBHEHUSI.

WHTerpainbHbie onepatopsl B Cla;b|
M L,[a;b], MX KOMIIAKTHOCTB;

MHTErpabHbIC YPaBHEHUS
®penronsma u BoabsTeppa,
YCIIOBHS Pa3peIIMMOCTH 3THX
YpaBHEHUH, COKUMAEMOCTh
HEKOTPOH CTeTeH! HHTETPAIBHOTO
omnepatopa BonbsTeppa ¢
OTpaHUYEHHBIM SIPOM; CBEIICHHE
MHTETPAIbHBIX YPaBHEHUH K
cUCTEME JIMHEHHBIX
anreOpanvyeckux ypaBHEHHUH K
OOBIKHOBEHHBIM

Jud dhepeHInaNbHBIM YPaBHEHUSIM.

OIIK-1,

K,PK, T

IIpocTpancTBa
Cobonesa n
000011IeHHbIE
¢dhyHKIMN.

[Tpumenenue Teopemsr [ mpbepTa
— IIIMuaTa K pelIeHnI0 YpaBHEHUI
B YAaCTHBIX MPOM3BO/IHBIX, 3a7a4a
[typma—JInyBusis, Teopema
Jlakca—Mubrpana u ee
NPUMEHEHHUE K JJOKa3aTeNILCTBY
PasperMOoCTH YpaBHEHUH B
YaCTHBIX ITPOU3BOJHBIX;
npoctpancTBa Coboena,
xXapakTepu3aius 0000mEHHBIX

OIIK-1

K, PK, T
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MIPOU3BOIHBIX, TEOPEMA O
KOMITAKTHOM BIJIO)KCHUH H l(a;b) B

C[a; b]; IIPOCTPAHCTBO OCHOBHBIX

¢yHkuunit D, npuMeps! OCHOBHBIX
GyHKIMHA, cpe3aromue GyHKINH,
MJIOTHOCTh D(Q) B L,(Q),
CXOUMOCTb B IpocTpancTee D,
HETIPEPHIBHOCTH OIIEPATOPOB

nmud hepeHIpPOBaHNs, YMHOKEHUS
Y TMHEUHON 3aMEHbI IIEPEMEHOM B
D ; noxansubIe cBOMCTBA
000011eHHBIX (PYHKITNI, HOCUTENb
00001IeHHBIX (GYHKINH, CBEPTKA
OCHOBHOI 1 0000IIIEHHOM
(YHKINH, CBOIICTBA CBEPTKH;
(byHIaMeHTaIbHOE PELICHNE

T PepeHInaAITBLHOTO OnepaTopa B
YaCTHBIX MTPOU3BOJHBIX C
MOCTOSTHHBIMU K03 prmmreHTamu;
HpOCTpaHCTBA S OBICTPO

yobBaromux Gyskmii u S’
MEJICHHO PACTYIIHX
pacnpeneneHuii, mpocTpancTsa F

uE'.
8. | DnemeHTHI ®opmysa KOHEUHBIX PUPALLEHUN; OIIK-1 K, PK, T
I depeHInanbsHO | He00X0AUMOE YCIOBHE JIOKAILHOTO
'O UICHHCJIICHUA B 9KCTpEMyMa BeHlCCTBCHHOI\/'I
JTUHEHHBIX nmud hepeHnrpyemMoit (HYyHKITUH B
HOPMHPOBaHHBIX banaxoBoMm npocTpaHCTBe,
IPOCTPAHCTBAX. KJIaCCUYECKHUEe 3a1aun

BapUALIOHHOTO HCUHCIICHUS,;
ypaBHeHue Jiinepa; popmyna
Telinopa, 10CTaTOYHBIE YCIOBUS
CTPOTOT0 JIOKATBHOTO 3KCTpEMyMa
BEIIECTBEHHOU
nuddepeHnupyemMoit (HyHKIUH B
banaxoBom npocTpaHCTBE, YCIOBHUS
Jlexxannpa u Slkodu; Teopema o
HEeSBHOW (DYHKITUH, YCIIOBHBIN
3KCTPEMYM BEILIECTBEHHOMN

nmud hepeHnrpyeMoii (YyHKITUH B
banaxoBoM mpocTpaHCTBE U METO
MHOKUTeJIeH Jlarpanxa.

Taoauya 2. Cmpykmypa oucyunaunvl « DyHKYUOHAIbHBII AHAIU3)

TpynoemkocTb, 4acoB / 3a4eTHBIX
Bup pa6otsl eIUHMUIL

S cemecTp Bcero
O0mas Tpy10eMKOCTD (B 3a4€THBIX ¢INHNIAX) 108 108
KonrakTHasi pa6ora (B yacax): 51 30
Jlexyuu (J1) 17 17
Ipaxmuyeckue 3anamus (113) 34 34
Cemunapckue 3ansmus (C3) - -




Jlabopamopnuie pabomui (JIP) - .

CamocrosiTesibHasi padoTa (B 4acax), B TOM 4HcJie
KOHTAKTHasi padora:

PacuetHo-rpadguueckoe 3aganue - -

Pedepar (P) - -

Occe (D) - -

Kontpoasnas pabdora (KP)

CaMOCTOSTEIIFHOE HU3Y4YCHUC Pa3acCjiOB

Kypcogoii mpoekt (KII), kypcoBas padota (KP) - -

IToaroroBka M MPOXO0XKACHHUE IPOMEKYTOTHOU
aTTecTaluu

Bua npoMeKyTO4YHOM aTTeCTALMHU 3auér 3auér

Tabnuuya 3. Jlekyuonnvie 3anamus

Tema

Beenenue. Bo3HnkHoBeHHNE (QYHKIIMOHATBHOTO aHAIN3a, KAK CAMOCTOSATENIFHOTO pa3zena
MaTEMAaTUKU. COBpeMCHHOC Pa3sBUTHUC (bYHKLII/IOHaJIBHOFO aHaJIn3a U €ro CBA3b C ApyTruMu
o0sacTsIMU MaTeMaTHKH. []enb u 3a0ayu u3yueHus: memvl — PACKPhITh OCHOBHBIC ITOHSTHSI
TeopuH (PYHKIIMOHAIBHOTO aHAJIN3A.

MmuoxectBa. Anre6pa MHOKecTB. CUETHBIE MHOXXECTBA W MHOXECTBA MOIIHOCTH
KOHTUHYyMa. DyHKIIMOHANIbHAS 3aBUCUMOCTh. [IpocTpancTBo. YnopsnoueHHOCTh. [lens u
3a0ayu u3yyeHus membl — TPUMEHUTb OCHOBBI alNreOpbl MHOXECTB K CYETHBIM
MHO>KE€CTBaM, BBECTH MIOHATHE IPOCTPAHCTBA.

Cuctembl MHOXecTB. CHCTeMBI MHOXECTB U OTOOpaxkeHus. Komblio MHOXeCTB,
MOJIYKOJIbLIO MHOXXECTB. O — anredpa MHOXecTB. [lenv u 3a0auu u3zyuenusi memvl —

M3yYEHHUE CUCTEM MHOXECTB U X OTOOPaKEHHM, BBeIeHHe O — anreOpbl MHOYKECTB.

Mertpuueckue npocrpancTsa. IIlpumepsl. HepaBencrsa I'enbaepa 1 Munkosckoro. [Jens u
3a0auu u3yyeHus memuvl — BBEIEHUE TOHATHS METPUUYECKOrO MPOCTPAHCTBA, CBOICTB M
METPUK OCHOBHBIX IPOCTPAHCTB.

HenpepbiBHBIE  OTOOpa)K€HMsI ~ METPUYECKMX  MPOCTpaHCTB.  lIpenenbHble  TOUKH.
3ambikanue. [1noTHble MHOXKecTBa. OTKPBITBIE M 3aMKHYThlE MHOXeCTBa. [lenv u 3adayu
u3yuenus memvl — BBEJCHUS MOHATHS HENPEPBIBHOTO OTOOpa)KEHHs MPEJeNbHBIX TOYEK,
OTKPBITBIX U 3aMKHYTHIX MHOKECTB.

IInoTHEIE MeTpHUYECKHE MPOCTpaHCTBA. T€OpeMbl O BIIOKEHHBIX Hapax W bapa. [ferv u
3a0auu uzy4eHus memvl — BBEJCHHUs MOHATUS IUIOTHOTO MHOKECTBA U €r0 NMPUMEHEHUE B
(YHKIIMOHAJILHOM aHAJIM3e.

[IpyHIMI CKUMaOMKUX OTOOpaKEHUH M ero mnpuMeHeHue. VHTerpanbHble ypaBHEHHUS
Bonbreppa u ®pearonasma. [lenv u 3a0ayu usyyenuss memsvi — TPUHLIUN CKUMAIOIIUX
0TOOpaXEHUH U ero NpUMEHEHHUE MPU PEeLICHUH MHTErPaIbHbIX YPaBHEHHH.

Tononoruueckue MMPpOCTPAHCTBA. KommakTHOCTE B MCTPUYCCKHUX TPOCTPAHCTBAX.
KommakTHOCTS M mOTHAS OTrpaHUYCHHOCTD. Ueﬂb u 3a0ayu usyuenust memobl — BBCIACHUC
MOHATHS KOMHAKTHOCTH M IIOJIHOH OrpaHUYCHHOCTH. I[OKEB&TCJ'ILCTBO OCHOBHBIX TCOPCM.

Teopusa mepsl. BHemHsAs Mmepa. [IpopomkeHue Mepbl ¢ MOJYKOJIbIA Ha MPOXOXKIACHHOE
konb1o. Teopema Jlebera o mpomoimxeHun Mepbl. [lenv u 3a0auu usyueHus memvl —
BBEJICHUE MOHATUS MepbI U TeopeMbl JIebera o mpoJ0JIKEHUH MEPBI.

10.

N3mepumbie pynkuuu. OmnpeneiaeHne U OCHOBHBIE CBOMCTBA. CXOIUMOCTh MOYTH BCIOMY.
Teopema Eroposa JI.®. Cxogumocts 1o Mepe. [lens u 3a0auu uzyyerus memovl — BBEICHHUE
MOHSTHS U3MEPUMBIX (DYHKIIMHN, MX CBOWCTBA, MPHUMEHEHHE.

11.

Wnterpan Jlebera. OcHoBHble cBoicTBa. Teopema 00 aOCONIOTHON HEMPEepPHIBHOCTH
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uHTerpaia Jlebera. [lenv u 3a0auu uzyuenus memwvl — n3ydeHue uHrerpana Jlebera u ero
cBOMCTB. JloKa3aTeabCTBO TEOpEMBI 00 a0COIIOTHON HENIPEPBHIBHOCTH MHTErpasia Jlebera.

12.

[IpenenpHbIli Mepexon moj 3HakoMm uHTerpana Jlebera. Teopemsr JleGera, JleBu, Dary.
CpaBuaenue unTerpana Jledera u Pumana. [fenv u 3a0auu uzyuenus memovl — NPEACIbHBINA
MepexoJi MoJ 3HaKoM HuHTerpana Jlebera m ero NpUMEHHEHHE, CPaBHEHUE HHTErpaia
JleGera u Pumana.

13.

JIuneiiHple mpocTpaHCTBa Ha (yHKIMOHAIB. baHaxoBBI MpOCTpaHCTBA. EBKINMIOBHI
npoctpaHcTBa. [lene u 3adauu  u3zyuenus memvl — BBEACHUE IIOHATUSA JIMHEHHBIX
MPOCTPaHCTB, baHaxoBbIX U EBKIMIOBBIX.

14.

JluneiiHble omepaTopbl HEMPEPHIBHOCTh M orpaHudeHHocTs. Hopma omeparopa. Cymma u
MIPOU3BECHUE ONEePaTOpoB. [lenb u 3a0ayu uzyueHus memvl — BBEIEHUE TIOHATHS HOPMBI U
HOPMHUPOBAHHBIX MPOCTPAHCTB.

15.

OOpatubie omepatopsl. Teopembl 00 oOpatHOM omepatope. CrekTp ormeparopa.
PesonbBenTa. [fenv u 3a0auu usyuenus memvl — BBEICHHE MOHATHS OOPATHOTO OMEparopa,
CIIEKTpa M PE30JIbBCHTHI s/Pa.

16.

[Tonstue 06 wunnexce. Teopema @penronbma. Ilpumepsl HCMONB30BAHUS TEOPEMBI
®penrospma: 3a1a4a [Itypma-JInyBuiws, TEOPHS IIOTEHIMAA, WUHJIEKC
muddepeHnraIbHOro oneparopa.

Pacimmpenne moustust ¢ynkmun. I[IpoctpanctBo ocHoBHBIX (¢QyHKImA. OO00OIIEHHBIE
¢bynkuu. JlelictBust Hax 0000ImEeHHBIMU QYHKUIUAMU. [[ens u 3a0auu uzyuenus memvl —
BBEJICHUE TMOHATHS COOCTBEHHBIX GyHKIM. 3amaya [lItypma-JlnyBmmis.

17.

Paner ®dypee. JlocrarouHble yClnoBUS CXOOUMOCTH psaa Pypbe B TOYKE. YCIOBUA
paBHOMepHOM cxoaumoctu pana @ypee. Unrerpan @ypoe. OcHoBHas Teopema. HTerpan
dypbe B KOMILUIEKCHOU dopme. []env u 3ad0auu uzyuenus memol — u3ydeHue psjaoB Oypre.

18.

JIunelinble MHTErpanbHble ypaBHEHMs. OCHOBHBIE ONpEAEiIcHUs. 3aladu, NPUBOAAIIUE K
MHTETPAIBHBIM ypaBHEHUsM. MHrerpanbHbli omnepatop Ppearonsma. YpaBHEHUs ¢
cuMMeTpudeckuM  siapoM.Teopembl @pearonbma Juis  OOIIEro ciydyas YypaBHEHHS
@penronbma. MHTerpaiabHble ypaBHEHMsI C SAPOM, HMMEIOIIUM CJIa0yl0 OCOOEHHOCTb.
XapakTep pelIeHUusT HMHTErpajibHOrO YypaBHEHUs. [lenv u 3adauu usyyeHus: memvli —
VMHTETPAJIbHBIC YPABHEHUS U 33J1a4M, IPUBOJSAIINE K HUM.

19.

VYpaBuenust Bonbreppa. MHTerpanbHble ypaBHEHHs, cojepkalipe mnapamerp. Merton
Openronema.  JuddepenuupoBanue B JHHEHHBIX  mpocTpaHcTBax.  CHIIBHBIN
muddepennman. Cnadwiii auddepennnan. Auddepenuupyemsie GyHkimonansl. @opmyna
Teitnopa.Teopema o0 HesaBHOM GYHKIMM H HEKOTOpble €€ TMpuMeHeHus. Btopoit
¢byHkumoHan. JlocraTouHble yCI0BUS SKCTpeMyMa GyHKIMoHana. [lens u 3a0avu uzyuenus
membl — UHTETPAIbHBIC YPABHEHHSI U METO/IbI HX PEIICHHSL.

Taénuya 4. llpakmuueckue 3anamus (cemunapckue)

Tema

Anrebpa mHO)ecTB. CUETHBIE MHOXKECTBA. MOIIIHOCTh MHOXKECTBA.
QDyHKIMOHAIbHAS 3aBUCUMOCTb. [IpoCTpaHCcTBO. YIIOPSA0YEHHOCTD.

Merpuueckne mnpoctpaHctBa. HepaBenctBo ['enbaepa—MuHKOBCkoro. CXOaMMOCTB.
[TonHoTa.

HenpepeiBHble  0TOOpa)keHHsI METPUYECKMX MpocTpaHcTB. [lpenenbHble  TOUKH.
3ambikanue. InoTHele MHOKECTBA. OTKPBITHIE U 3aMKHYThIE MHOKECTBA.

[IpuHIMN CKUMAIOMIMX OTOOpPaXEHMH M ero npuMeHeHus. MHTerpaibHble ypaBHEHHS
Boabsreppa u @pearonsma.

hd

KoMnakTHEIC MHOKECTBA B MCTPUUCCKHX IIPOCTPAHCTBAX.

Teopus mepsl. Buemnsist mepa. Teopema Jlebera o mpogomKeHUN MEPHI.
N3mepumbie pynakuuu. OnpeneneHue U OCHOBHBIE CBOMCTBa. CXOAMMOCTh TIOUYTH BCIOAY.
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CxoanmMocTh 1Mo Mepe.

7. | Uarerpan Jlebera. OcHoBHble cBoiicTBa. CpaBHeHue wuHTerpana Jlebera m Pumana.
Heonpenenennsliit nuarerpain Jlebera.
8. | HopmMupoBanHbie 1 baHaxoBbI MPOCTPAHCTBA.
9. | JIuneiinsle oneparopsl. HenpepbiBHOCTS U orpanuueHHocTh. Hopma onepatopa. Cymma u
pou3BeieHre onepaTopoB. [IpocTpaHcTBO JIMHEHHBIX OrPaHUYEHHBIX OMEPATOPOB.
10.| O6patnsie onepatopsl. CriekTp orneparopa. Pe3onpBeHTa.
11.| ComnpsbkeHHOE TPOCTPAHCTBO. PediekcuBHOE MPOCTPAHCTBO.
ConpsiKkeHHbIE OIIEPATOPHI.
12.| Komnaktasle omeparopel. Ormpenenenuss u  npumepbl. CoOCTBEHHbIE 3HAYEHUS
KOMITIAaKTHOT'O OllepaTopa.
13.| [lonsitue 06 wungekce. Teopema @pearonbma. 3amaua Ilrypma-JlnyBumis. Wuaexc
nuddepeHnraIbHOro oneparopa.
14.| O6o6mennbie (ynkuuu. JledictBus Hax o0000meHHbiME (pyHknusmu. J[Y B Kiacce
0000IICHHBIX (YYHKIIHH.
15.| I'unp6epTOBEI IIPOCTPAHCTBA. CamocornpsiKeHHbIE OIEPATOPBL. Crektp
CaMOCOMPSKEHHOTO ONepaTopa.
16.| Pagst ®dypoe. JlocTaTouHble ycioBuUs cxogumocTu psaga @Dypbe B TOUKe. YCIOBUS
paBHOMEpHON  cxomumocth  psaga  Dypse. HMurerpan  @Dypee. HMHrerpanbHble
npeoOpa3oBaHusl.
17.| Unterpansubie  ypaBHeHuss BomnbsTeppa. HWHTerpanbHble ypaBHEHUS, COJEpIKaIlue
napamerp. Merog ®@pearoapma.
18.| Unterpansubie ypaBHeHus Openronabma. PesonsBeHTa HHTETPaIbHOTO YPaBHEHHS
®penrospma.
19.| Dnementsl nuddepeHmaIbEHOTO NcUnciIcHus] baHaXOBBIX MPOCTPAHCTB.
Teopewmsl o HesBHOM dyHKIMU. BTOopoit ¢pyHkimonan. /locraTounblie ycioBUs dKCTpeMyMa
(dbyHKIHMOHATA.
Tabauya 5. Jlabopamopnsie pabomot no OucyunIuHe
1'17121 Tema
1. | He npedycmompenol
Taonuya 6. CamocmoamenvHoe uzyuenue pa3zoesioe OUCUUNIUHbL
Ne
u/n Bonpocsl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3yYeHHe
1. | MeTtpuueckue npoCcTpaHCTBa:
kputepuit npeakommnaktaoctu B C [a,b] us C (X ) , e X — KOMITaKTHOE METPHUYECKOE
POCTpaHCTBO (TeopeMbl Apuena M Apuena-AcKoi); HENpepblBHbIE U PaBHOMEPHO
HENpephIBHbIE OTOOPaXKEHUS METPUYECKUX IMPOCTPAHCTB, CHKUMAIOIINME OTOOpaKeHUs WU
Teopema banaxa o cxxuMmaronie 0ToOpaskeHHH.
2. | Tonosorn4yeckoe MpoCTPaHCTBO:
pa3Hble BUJIbI KOMIAKTHOCTH, KPUTEPUI KOMITAKTHOCTH, CBSI3aHHBIA C IIEHTPUPOBAHHBIMU
MHO>KECTBaMHU.
3. | pan @ypbe, HepaBeHCTBO beccensa, cxomumocts psga @Dypbe B Tuiab0epTOBOM
IIPOCTPAHCTBE, Teopema Pucca-Puiuepa.
4. | JluHeiHbIe OnepaTophl U TUHEHHBIe ()YHKIIMOHATBI B HOPMUPOBAHHOM TPOCTPAHCTBE:

CHEKTP CaMOCOIPSDKEHHOTO JIMHEWHOTO OrpaHWYeHHOIo olepaTopa B TUILOEPTOBOM
IIPOCTPAHCTBE, HOPMAa CaMOCOIPSHDKEHHOIO JIMHEMHOIO OrpaHMYEHHOIO oleparopa B
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THJILOEPTOBOM TPOCTPAHCTBE, CYIIECTBOBAHHWE COOCTBEHHBIX YHMCENT Y KOMIAKTHOTO
CaMOCOIIPsDKEHHOTO JIMHEHHOTO oneparopa, Teopema [ mnpoepra — [lImusra.

5. | IaTerpanpHbie ypaBHEHUS:
CBEJICHNUE MHTETPAIbHBIX YPAaBHEHUH K CHCTEME JMHEHHBIX anreOpandecKux ypaBHEHHUH K
OOBIKHOBEHHBIM NI epeHIIHATEHBIM YPABHEHHUSIM.

6. | [IpoctpanctBa CobosneBa nu 00001ICHHBIE (PYHKITUH:
npoctpanctBa CoOomneBa, XapakTepu3alusi OOOOUICHHBIX IPOU3BOJHBIX, TEOpeMa O
KOMITAKTHOM BJIOJKeHHH H | (a;b) B Cla;b]-

7. | OnemenTsl  Au(p(GEpEeHIUANEHOTO  WCYUCICHHS B JMHEHHBIX ~ HOPMHPOBAHHBIX
MIPOCTPAHCTBAX:

IOCTaTOYHBIE  YCJIOBHSL ~ CTPOTOrO  JIOKAJBHOTO  JKCTpEMyMa  BEIIECTBEHHOMN
muddepenmmpyemoii pynkimu B banaxoBom npoctpaHncTse, ycnosus Jlexxanapa u Jkoou.

5. OneHo4YHbIe MaTEePHUAJIbI JJIA TEKYLIEr0 U pPy0Oe:KHOT0 KOHTPOJIAA yCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAIMU

KoneunbiMu  pe3ynpTaTaMd  OCBOCHMSI  MPOTpaMMbl  JUCHUIUIMHBI  SIBJISTFOTCS
c(hopMUpPOBaHHBIE KOTHUTHUBHBIE IECKPUINITOPHI «3HATHY», KYMEThY, «BJIAJIETh)», PACIIUCAHHbBIE 110
OT/IENIbHBIM KOMITeTeHIUsIM. DOPMHUPOBAHKE FTUX JIECKPUITOPOB MPOUCXOJUT B TEUCHUE BCETO
CceMecTpa 10 dTarnaM B paMKax pa3IuYHOro BUJa 3aHATHI U CAMOCTOSTENILHOM paboTHI.

B xone wu3yyeHHs IUCHUIUIMHBI TPEAyCMATPUBAIOTCA MEKYWUll, pPYOexsCHbvlll KOHMpPONb U
NPOMENCYMOYUHAS AMMeCmayus.
5.1. Ouenounvie mamepuansl 014 meKyuie2o KOHMPOA

Texywuii koHmponb 3HAHUM, YMEHUN W BIAJCHUHN MO AUCHUILIMHE OCYIIECTBISETCS B
dbopMe yCTHOTO WIIM MHUCbMEHHOTO OMPOca Ha JIEKIUOHHBIX U MPAKTUYECKUX 3aHATHAX, a TAKXKe
B XOJI€ MPOBE/ICHUS CAMOCTOSTEIbHON pabOThI CTY/I€HTOB.

Lenv mexyweeo konmponsi — OLEHKa pe3yibTaToB pabOThl B CEMECTpEe U oOecreueHue
CBOEBPEMEHHOI OOpaTHOI CBSI3M, JUISI KOPPEKIMH OO0yuYeHUs, aKTUBU3AIMHU CaMOCTOSTEIbHON
pabotel obOyuaromerocs. OOBEKTOM TEKYLIETO KOHTPOJS SIBISIFOTCS KOHKPETH3UPOBAHHBIC
pe3yabTaThl 00yueHust (y4eOHbIE TOCTHUKEHHUS) TIO TUCIUILIAHE.

Texywuii KOHmMpoONb YCUEBAEMOCTH O0O0ECIIEUMBAET OLEHMBAHUE XOJa OCBOCHHS
JUCUUIIIIMHBI «DYHKIMOHAIBHBIA aHAIN3» U BKIIOYAET: OTBETHl HA TEOPETUUECKHE BOIIPOCHI HA
MPaKTUYECKOM 3aHSITHH, pEUIeHUWE TMPAKTUUYECKUX 3a7a4 U BBIIOJHEHHUE 3a/JlaHui Ha
MPaKTUYECKHUX 3aHATUAX, CAMOCTOSITEIbHOE BBIMOJHEHNE UHIUBUIYAIbHBIX TOMAITHUX 3aJaHuN
C OTYETOM (3aIlUTO) B yCTAHOBJIEHHBIN CPOK.

OueHka KauecTBa TOJATMOTOBKM HAa OCHOBAHMM BBIMOJHEHHBIX 3aJaHUN  BEAETCS
npenogaBareneM (C OOCYKICHHEM pe3yJNbTaToB), OalIbl HAYUCIAIOTCS B 3aBHCUMOCTH OT

CJIOKHOCTH M Ka4€CTBa BBIIIOJIHCHUS 3a/JaHHUA.
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5.1.1. Bonpocwt no memam oucyunaunovt « OyHKYUOHATbHOIIL AHATU3)
(konmponupyemasn komnemenyusn OIIK-1)
Tema 1. BBeneHue 0OCHOBHBIX NOHATHH (PYHKIIMOHAJLHOTO aHAJIM3A.
Llenv u 3a0auu uszyuemus memvl — PACKPBITh OCHOBHBIC TIOHATUS TEOPUHU
(GYHKIIMOHAIBLHOTO aHaIu3a. AKCHOMBI METPUYECKOTO MPOCTPAHCTBA.
1. Bo3HukHOBeHUE ()YHKITMOHALHOTO aHATN3a KaK CaMOCTOSTEIBHOTO Pa3/iesia MaTeMaTHKH.
2.CoBpeMeHHOE pa3BUTHE (PYHKIIMOHAIHHOTO aHAIHM3a M €r0 CBSI3b C JIPYTUMHU O0JIacTIMU
MaTE€MaTUKH.
3. MHOXecTBa, ayiredpa MHOXKECTB.
4. CyeTHBIE MHOXECTBA M MHOKECTBA MOIIIHOCTH KOHTUHYYyMa.
Tema 2. MeTprueckne NpocTpPaHCTBA.
Llenv u 3a0ayu uzyuenuss memwvl — BBEICHUE MOHITHUS METPUUECKOTO IIPOCTPAHCTBA, CBOMCTB U
METPHUK OCHOBHBIX IIPOCTPAHCTB.

1. Metrpuku B KOHKPETHBIX [IPOCTPAHCTBAX (mpocTpaHcTBa
C [a;b] ,C (k )[a;b] , Lp [a;b] ), HepaBenctBa lembaepa, Komm-ByHskosckoro,

MWUHKOBCKOTO.

2. DKBUBAJCHTHbIE METPUKU; IOJIHBIE METPUUYECKHE IPOCTPAHCTBA, KPUTEPHUM IMOIHOTHI
(Teopema O BJIOKEHHBIX, 3AMKHYTBIX U CTATHUBAIOIIUXCS IIapax).

3. Teopema bapa, Teopema 0 MOMOJHEHNUH, KOMITAKTHOCTh M CEKBEHIIMAJIbHASI KOMIIAKTHOCTb.

4. DKBHUBAJIEHTHOCTh CUETHOW M CEKBEHIMATHHOW KOMIAKTHOCTH, HEOOXOAUMBIE YCIOBUS
KOMIAKTHOCTH (3aMKHYTOCTh, IIOJIHOTa, OTPAaHUYEHHOCTH), BIIOJIHE OTrPAaHUYCHHBIE

MHOECTBA U KPUTEPHUIN KOMIIAKTHOCTU Xaycaopda.

5. Kpurepuii mnpeakomnakthocty B C [a,b] un 8 C (X ), rie X — KOMITaKTHOE

METPUUYECKOE MPOCTPAHCTBO (TeopeMbl Apiiena u Apiiena - ACKOJH ).
6. HenpepbIBHBIE 1 pABHOMEPHO HETIPEPHIBHBIE OTOOPAXKEHHUS METPUUIECKIX MTPOCTPAHCTB.
7. Cxumaroiue oToOpakeHus: U TeopeMa banaxa o cxumaronieit 0ToOpa>keHUH.
Tema 3. TonoJioruyeckoe NPpoCTPaAHCTBA.
Llenv u 3a0auu usyuenus memsl — BBEICHUS TOHITHUS TIUIOTHOTO MHOXECTBA U €ro
NpUMEHEeHHE B (DYHKIIMOHALHOM aHaJH3e.
1. TToHsiTHEe O TOMOJIOTUYECKOM MPOCTPAHCTBE. OCHOBHBIE TOHATHS TOMOJIOTHH.
2. Ilpenen n HENPEPBHIBHOCTD B TOITOJIOTMYECKOM IIPOCTPAHCTBE.
3. AKCHOMBI OTJICTMMOCTH M CYETHOCTH, cerapabeabHOCTb.
4. KOMIaKTHOCTb: pa3Hble BUAbl KOMIIAKTHOCTH, KPUTEPHUM KOMIAKTHOCTH, CBSI3aHHBIA C

OCHTPHUPOBAHHBIMH MHOXCCTBAMMU.
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Tema 4. JIuneiinble TONMOJOrHYECKHE U HOPMUPOBAHHbIE POCTPAHCTBA.
Lenv u 3a0auu uzyueHuss memvl — BBEJCHHUS MOHATHS TOMOJIOTUYECKUX U HOPMHUPOBAHHBIX
MMPOCTPAHCTB U OIICpAllNU B OTUX IMPOCTPAHTBAX.

1. JluHeiHblE TOMOJIOTUYECKUE MPOCTPAHCTBA, MHBAPUAHTHOCTH OTKPBITOCTH MHOXECTBA
OTHOCHUTEIIbHO OIepaluil CIO0XKEeHUs W YMHOXKEHHUS Ha CKajsap, MOIJIOMIAI0NNe
MHOECTBA.

2. Tomnosorusi KOHEYHOMEPHOT'O OTACIUMOIO0 HOPMUPOBAHHOTO MPOCTPAHCTBA

3. HopmupoBaHHble U €BKJIHJOBBI IPOCTPAHCTBA, KaK JIMHEHHBIE TOMOJIOTUYECKUE
MIPOCTPAHCTBA, TOMOJIOTHUS KOHEYHOMEPHBIX HOPMHUPOBAHHBIX MPOCTPAHCTB, KPUTEPHI
HOPMUPYEMOCTH  JIMHEHHBIX  TOIMOJOIMYECKUX  HpocTpaHcTB  (Teopema  A.H.
Konmoropoga).

4. Baimykibie 1 a0COIIOTHO BBITYKJIbIe MHOKECTBA.

5. Psanel B HOpMUPOBAHHBIX MPOCTPAHCTBAX U OAHAXOBBIX MPOCTPAHCTBAX, €BKIUIOBBI U

THIIEOEPTOBBI TPOCTPAHCTBA.

a

Pan @ypoe, 3xcTpeMalibHOE CBOMCTBO YaCTHYHBIX CyMM psana Dypee.

~

HepasenctBo beccens, cxonumocts psiaa Oypbe B THILOSPTOBOM MPOCTPAHCTBE.
Temas. JIuHeiiHble omepaToppl W JIMHelHbIe (PYHKUMOHAJIBI B HOPMHPOBAHHOM
NMPOCTPAHCTBE.
Lenv u 3a0auu uzyueHus memsl — BBEJECHUE MOHATUS JIMHEHHOTO OMEpaTopa U JIMHEHMHOTO
byHKIIMOHAIa B HOPMUPOBAHHOM MIPOCTPAHCTBE.
Kpurepun HenpepbIBHOCTH JTMHEHHOTO ONEpaTopa B HOPMUPOBAHHOM MPOCTPAHCTBE.

1. Hopma JHMHEHHOr0 OrpaHUYEHHOTO OMNEpPaTOpa, HOPMUPOBAHHOE IMPOCTPAHCTBO
JIMHEWMHBIX OrPAHUYEHHBIX OMEPATOPOB.

2. PaBHOMepHas M NOTOYEUHAS] CXOAUMOCTb.

3. Teopema Xana-banaxa o mpoAomKeHUU IWHEHHOTO (YHKIMOHANA U €€ CIEICTBUS,
JOMOJIHACMOCTh KOHCYHOMCPHLBIX HOAIPOCTPAHCTB, TCOPEMBI OTACIUMOCTH BBIITYKJIBIX
MHOECTB.

4. ConpsKeHHBIA onepaTop U €ro HopMa, ABaXAbl CONPSHKEHHBIA ONepaTop.

5. OOpatrHblif K JUHEHHOMY OMEpaTopy, COOTHOIIEHHE HOPM HCXOIHOTO oleparopa u
00paTHOTO K HEMY.

6. Teopemsr banaxa 06 OTKpPBITOM O0TOOpaXEHUH, O HEMTPEPHIBHOCTH OOPATHOTO OTEpaTopa,
0 3aMKHYTOM TpadukKe.

7. JlocTaTouHBIC YCJIOBUS HEMPEPHIBHOM OOpPAaTUMOCTH JIMHEWHOTO OTPAaHUYEHHOTO
omieparopa, 0OpaTHBIN OTIEPATOP K COMPSHKEHHOMY .

8. Pe30JbBEHTHOE MHOKECTBO, PE30JIbBEHTA U €€ MIPEACTABIICHHUE.
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9. Cnexktp M COOCTBEHHBIE 3HAYEHHs JMHEHHOrO0 OMNEepaTopa, KOMIIAKTHOCTh CHEKTpa
JIMHENHOI0 OrpaHUYEHHOr0 OIIEPATOPA.
10. KoMnakTHble JIMHEMHBIE ONEPATOPHI, PABHOMEPHBIM IpPEIe] KOMIIAKTHOIO JIMHEHHOIo
orepaTopa, JOCTaTOYHBIE YCIOBHS KOMIIAKTHOCTH JIMHEMHBIX OIIEPATOPOB.
Tema 6. UHTerpajibHble ypaBHeHHsI.
Lenv u 3a0auu usyuyeHuss memvl — O3HAKOMHUTH C METOJAaMHU pELICHUS MHTETPAIbHBIX
YPaBHEHUM.

1. MHTerpanbHble onepaTopsl B Cla;b] U L,[a;b], MX KOMIAKTHOCTb.

2. HWnterpanbHblie ypaBHeHHs Ppenronbma u Bosbreppa, ycClloBUS pa3spelIMMOCTH 3THX

YPaBHEHUM.

3. C;kxuMaeMOCTh HEKOTPOU CTENEHU MHTErpajbHOro oneparopa BoabTeppa ¢ orpaHMueHHBIM

AIPOM.

4. CBeieHUE MHTETpaJIbHBIX YPAaBHEHUH K CUCTEME JIMHEHHBIX alreOpanyeckux ypaBHEHHUH K

OOBIKHOBEHHBIM U (HepeHITHATEHBIM YPAaBHEHHUSIM.

Tema 7. IIpocTrpancTBa ColoJsieBa U 0000111eHHbIEC (PYHKIMH.
Lenv u 3a0auu uzyuenus memvl — OCBOUTh METO/IbI peleHus 3afaaun [ltypma-JInysusis.

1. Ilpumenenne Teopemsl I'mnbbepra — IlIMuaTa Kk pelieHHIO ypaBHEHMH B YacCTHBIX
MPOU3BOAHBIX, 3aaa4a [Itypma—JInyBumis.

2. Xapaxrtepusarusi 0000IEHHBIX IPOU3BOJHBIX, TEOPEMA O KOMIIAKTHOM BIIOXCHUU H, (a;b)
B Cla;b]-

3. IIpocTpaHCTBO OCHOBHBIX (yHKIMI D, mpuMepsl OCHOBHBIX (DYHKIMI, cpe3arolue
(GyHKLINH, MIIOTHOCTh D(Q) B L,(Q), CXOOMMOCTb B NPOCTPAaHCTBE [, HENPEPBIBHOCTH
onepatopoB nudhepeHIuPOBaHUS, YMHOKEHUS U TUHEHHOM 3aMEHbI IEPEMEHOU B D .

4. JlokanbHble CBOWCTBAa OOOOIICHHBIX (DYHKIMN, HOCUTENbh OOOOIIEHHBIX (YHKITHH,
CBEpTKa OCHOBHOH M 0000111eHHOM (hyHKIIMIA, CBOHCTBA CBEPTKH.

5. ®ynaamenTanbHOe perieHue ¢ GepeHInaIbHOT0 OnepaTopa B YaCTHBIX MPOU3BOIHBIX
C MOCTOSTHHBIMHU KO3 (UIIMEHTaMH; IPOCTpaHCTBAa S OBICTPO yOBIBatOIMX (QYHKIMN U
S’ MeneHHO pacTymux pacnpesenenuii, npoctpanctsa E u E’ .

Tema 8. JiemeHTbl AN(pEepeHINATBLHOIO0 HCYHUCIEHMA B JHHEHHbBIX HOPMHPOBAHHBIX
NPOCTPAHCTBAX.

Llenv u 3a0auu usyuyenus memvl — OCBOUTH CWIbHYIO M cialyio nuddepeHmpyemMoctsb

otoOpakeHust B banaxoBoM ImpocTpaHCTBE.

1. CBa3p Mexny cuipHOW u craboil nuddepeHupyeMocTbio, (GopMyina KOHEYHBIX

MIPUPALLIECHHMN.
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2. HeoOX0IMMOE YCJIOBHE JIOKAJIBHOTO AKCTpEeMyMa BellecTBeHHOW auddepeHnnpyemMoi

¢yHkuuu B banaxoBom mpocTpaHCTBe.

3. Knnaccuueckue 3ajau BapualiiOHHOTO UCUUCIIEHUsI, ypaBHEHHE Dilepa.

4. IlonunuHeHbIe 0TOOpaxeHus, nuddepeHITMPYEeMOCTh, MPOU3BOIHBIE U TU(depeHITHATBI

BBICILIUX MOPSAKOB O0TOOpakeHU! B baHaxoBOM MpoCTpaHCTBE, CHUMMETPUYHOCTH OIllepaTropa

BTOPOU ITPOU3BOJHOM.

5. ®opmyna Teinopa, QOCTATOYHBIE YCIOBHUS CTPOrOro JIOKaJbHOrO 3KCTpEMyMa

BellecTBeHHON nuddepenupyemoii ¢yHkuuu B baHaxoBoM mpocTpaHCTBE, YCIOBHS

Jlexannapa u Skoowu.

6. Teopema o HesIBHOU (PyHKITHH, YCIOBHBIH SKCTPEMYM BeLIECTBEHHOU U PepeHIpy eMOit

¢yHkunu B banHaxoBoM MpoCTpaHCTBE U METOJ MHOXHTeNeH Jlarpamxka.

Kpumepuu ¢hopmuposeanus ouenok (ouenusanus) ycmmuozo onpoca
YCTHBINA onpocC SBISETCS OJHUM U3 OCHOBHBIX CHOCOOOB yd€Ta 3HAHMI 00YyYaromerocs

no jucuuiuHe «@OyHKIMOHANBHBIM aHamu3». Pa3BEpHyTBIM OTBET CTyAEHTa JOJDKEH
NPEICTaBIATh COOOW CBSI3HOE, JIOTHUECKHU IOCIEI0BATEIbHOE COOOIICHHE HAa 33aJaHHYIO TEMY,
MOKa3bIBaTh €r0 YMEHHUE MPUMEHSTH OINpENeiICHUs] U MPUMEHATh AJS PEHICHUS MPAKTHYECKUX
3ajad.
B pe3ynomame ycmmnozo onpoca 3nanusa, o00yuarouiezoca OUeHUSaOmMca no cieoyiouiei

wKajie

KoanuecTBO

Kpurepun oueHuBaHus
0aJ1J10B purep

3 OO6yyarommiics

- MMOJTHO M3JIaracT U3yYEHHBINH MaTepua, 3HaeT Bce (OPMYJIbl, IPUMEHSIEMbIC
METOJIbI K UX TOYHOCTH;

- IOHUMACT MaTCpuall, MOXKCT 000CHOBATH CBOU CYKACHUA, IPUMCHUTDL 3HAHUS
MIPH PEUICHUU TPAKTUYECKUX 33144 JUIsi CAMOCTOSTEIIbHOTO BBIMIOJIHEHHUS;

- M3J1araeT MaTeprall OCJIeI0BATEIbHO U TPABUIBHO C TOUKU 3PEHUS HOPM
JUTEPATYPHOTO SI3bIKA.

2 OOyuaromuiics Ja€T OTBET, YAOBIETBOPSAIOUIUN TEM e TPeOOBAHUSIM, YTO U
st «3» 6aJUI0B, HO IOMYCKAeT HECYIIECTBEHHbIE OINOKHU, KOTOPBIE CaM Ke
WCTIPABIISIET, © HEKOTOPHIE HEJTOUETHI B TIOCIIEIOBATEIIBHOCTH M O(OPMIICHUH
M3JIaraeMoro Marepuasa.

1 OOyuaromuiics 0OHapy>KMBaeT 3HaHUE U TOHUMaHKe OCHOBHOI'O MaTepuasa 1o
TaHHOHU TeMe, HO:

- M3J1araeT MaTepuaj HeTOJIHO U JI0IyCKaeT HETOYHOCTH B ONPEEIIEHUN
MIOHATHM, 3HAHUH METOJIOB, UX TOYHOCTH;

- HE yMEeeT JOCTAaTOYHO IIyOOKO U JI0Ka3aTelIbHO 000CHOBATh CBOU CYXKICHUS U
IIPUMEHSTh METO/BI;

- M3JIaraeT MaTepuajl Hermocuae10BaTeNIbHO, TIOMYCKAET OMUOKH.

0 OOyuaromuiicss oOHapy>KMBaeT He3HAHHE OOJIbIICH YacTu pasjena u3y4yaeMoro
MaTepuaia, JoIycKkaeT oluOKy B GOpMyJIHPOBKE U (popMysax, IpU OLIEHKE
TOYHOCTH METOJIOB.
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5.1.2. Ouenounvie mamepuainsl 0151 CAMOCMOAMETbHOU PAOOMbL 00YUAIOUIE20CA
(munoevie 3a0auu) (konmpoaupyemasn komnemenuusa OIIK-1)

[lepedyeHpb TUIIOBBIX 3a/1a4 JJISI CAMOCTOSATEIBHOM paboThl C(HOPMUPOBAH B COOTBETCTBUU
C TEMATUKOW MPAKTUYECKUX 3aHATUI 110 JUCUUIUINHE «DYHKIIMOHAIBHBIN aHAIU3Y.

CamocrtosiTennbHasi paboTa  OLIGHMBAETCA CTENEHBIO OCBOCHHS  BOMPOCOB  JUIA
CaMOCTOSITENIbHOTO H3yueHus (cM. Tabnuiy 6) U MHIUBUAYAIbHBIM BBIMOJTHEHHEM 3aJaHUIl K
MPaKTUYECKUM 3aHITHUSIM.

Tema 1: Anzebpa muoscecme. Cuemnuvie mnoicecmea. MouwHocms MHOMCECEA
1. lano:a) A,B<SZ, A={1;2;579;11}, B={1:4:6;7}.

0)A,BS R, A=[-3;7),B=[4;4].
Haiitu: ANB, AUB, A\B, B\A.
2. Jano: a)A,BCSZ, A ={1:;7:9;17}, B = {-2;1,9;10;25}.
0) A,BCR, A =[4;9), B =[3;7].

Haiitu: A N B, A U B, A\B, B\A.
3. Ucnonp3ys auarpaMmMbl Jitiepa-BenHa 1oka3ath TOXIeCTBa:

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

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

3) AU (B\C)=(ANB)\GC;

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

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

6) ANBUC)=(ANB)U(ANCQC);

7) (ANB)\(ANC)=(ANB)\C;
4. B rteuenue Henenu B kuHoteatpe nutk Guibmel A, B, C . Kaxnapiii n3 40 mKoJIbHH- KOB
Bujgen mubo Bce 3 dunbma, nmubo oauH u3 TpéX. DunbM A Bugenu 13 MIKOIBHUKOB.
DuneM B Bugenun 16 mkoinsHUKOB. @OuiabM C Bumgenu 19 mkoabHUKOB. CKOJIBKO IIKOJIBLHUKOB
BUJIETTU TOJILKO T10 OJTHOMY (pribmy?
5. B mexnaynapoaHoit koH(pepeHun yuactBoBaigo 120 yenoBek. U3 Hux 60 BiageioT pyccKum
A3bIKOM, 48 — aHTTIMHCKUM, 32 — HEMEUKHUM, 21 — pyCCKUM U aHTJIUUCKUM, 19 — aHTIIMCKUM U
HEMELKUM, 15 — pycckuM 1 Hemenkum, a 10 yenoBek BiaetoT BceMu TpeMs si3bikamu. CKOJIBKO
YYaCTHUKOB KOH(EPEHIIMH HE BIIAJICIOT HU OJHUM U3 ITUX SI3bIKOB?
6. B xiacce 40 yuyenukoB. M3 HHX 1O pyccKOMy s3bIKYy HMMEIOT Tpoiiku 19 uenosek, 1o
MaTemaTtuke — 17 4denoBek u mo (usuke — 22 yenoBeka. 4 y4eHHKAa UMEIOT TPOUKHU TOJBKO MO

OJTHOMY PYCCKOMY SI3bIKY, 4 — TOJBKO 10 MaremaTuke U 11 — Tonbko no ¢usuke. [1o pycckomy,
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MaTeMaTuke U (PU3MKe UMEIOT TPOHKH 5 ydarniuxcs. 7 4eJI0BEK UMEIOT TPOWKHU 10 MaTEeMAaTHKE U
¢usnke. CKOJILKO YUEHUKOB UMEIOT TPOUKH 1O ABYM U3 TPEX MPEIMETOB?
Tema 2: Mempuueckue npocmpancmea. Hepasencmeo I'envoepa — Munkoeckozo
1. JlokazaTh, 4YTO aKCMOMBI METPUUYECKOTO MPOCTPAHCTBA IKBUBAJIECHTHBI ciaeayommm: 1) p(Xx,
Y)=0=x=y;2)p(x,y) <p(x,2) +p(y,2) VX, y,Z € X.
2. Jlokaszath, yTO IJs JIOOBIX DJIEMEHTOB X, y, Z, t METpUUYECKOro mpocTtpaHctBa (X, p)
CIIpaBeIMBbBI HEPABEHCTBA!
1) | p(x, z) — p(y, 2)| < p(X, y) (BTOpOE HEPABEHCTBO TPEYTOIHHHKA);
2) | p(x, z) — p(y, t)| < p(x, y) + p(z, t) (HEpaBEHCTBO YETHIPEXYTOJIbHUKA).
3. [Tokazatk, 4TO B pocTpaHcTBe By HEpaBEHCTBO TPEYroJbHUKA BBHIMOIHSAETCS B YCHUJICHHON
dopme p(x, z) < max{p(x, y), p(y, 2)}.

o n+1
4. Haiitu paccTossHUE MEXIY 2JIEMEHTAMH X, =

n

' 27 uy :%2’" B IIPOCTPAHCTBE /.
n: :

5. Haiitu paccrosuue mexy snementamu x(t)=ch(t)u y(t)=1 B npoctpanctse L, [0, 2].

Tema 3: Ilpunyun corcumarougux omoodpasxceHuil u e2o npumenenusn. Hnmezpanvnole ypasnenus
Bonvmepa u ®@peozonvma.
1. Iycts f : R > R — nuddepennupyemas Gynkuus. [Ipu kakoM ycinoBur Ha MPOU3BOTHYIO

OHO OYJIET CKUMAIOITIM?

x"(r)+ (7[2 + l)x(t),

2. HaiiTu HenoABUKHBIE TOUKH OllepaTopa Ax(t)z{ 0)=x(1/2), x(0)=1
x(0)=x , X =1.

3. Jloka3aTh CyIIEeCTBOBaHHE €IMHCTBEHHOE PEIIEHHs] HESBHO 3adaHHbIX QyHkuuil B C [0,1],
ecnm y(x) + éexarctgy(x) + f(x)=0, f(x)eC [0,1] npu HekotopoM A, eciu
Yo(x)=0.

4. HaiiTi HemoABMKHBIE TOUKH onepaTopa Ax(t)= {x (7;/2) “1 2(0)=x(e)

5. SIpnsercs m GyHKIHA o(x)=xe* peleHneM HHTErpaibHOTO

ypaBrenus: ¢(x)=e" sin x+ 2_[: cos(x—1)pl(t) dt .

Tema 4: /Tuneiinvie mononozuueckue u HOpMUPO6AHHbBIE npOCMPpAHCMEa

Vit —x*, Ko20a Xx uppay.mouxa uz [0; 1],
1. Boraucuts unterpan Jleera dynxumn ¢(x)={x—Inx, kozda x uppay. mouka us [l;e),

arctg’x,  Koeda X pay.mouxa u3 [O;el
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Vx* —=x?, koe0a x uppay.mouxa u3 [0;1],
2. Boruuciuts unterpan Jlebera pynkuun ¢(x)=4x—In x, ko2da x uppay. mouxa us [I;e},

arctg ’x,  Ko20a x pay. mouka u3 [O;el

x* —cosx, ecnu X uppay. us [0;77]

3. Borumciutsb unterpan Jebera dynkimn ¢(x)=1< x* —x, kozda x uppay us [m;2x] .

x* +x, Ko2da X uppay uz [0; 277]
4. Borauenuts HOpMy [x(t)| snementa x(r)=1’ —6¢ B mpoctpanctee L,[-2;2].

5. BBIACHUTB, MOXHO JIM B IIPOCTPAHCTBE X I10J1 HOPMOI1 3j1eMeHTa x€ X IMOHUMAaTh YUCIIO

[l = max (37 fx, )2

1<k<n
Tema 5: /luneiinvie onepamopsl u TuHenble QYHKUUOHATBL 6 HOPMUPOGAHHOM NPOCMPAHCMEE
1. Berancnts Hopmy |x(¢)] anementa x(t)=1> -6t B npoctpanctse L [-2;2].
2. BBIACHUTB, MOXKHO JIM B TIPOCTPAHCTBE X TIOJ HOPMOM 3JIEMEHTa x€ X MOHUMAThH YHUCIIO
[ = max (3 |x, )2

1
3. Haiitu HOpPMY MHTETPaIbHOTO ONEPATOPa ¢ HEMPEPHIBHLIM SIPOM y(t)z IK (t,s)v(s)ds,
0

paccMaTpHBas ero Kak oneparop, oroopaxatommii C [O,I]B C [0,1].

t
4. Myete X =C [0,1]1/1 AXZIX(T)ﬁiT, a A -orpaHuyeHHBIH JTMHEHHBIH onepartop. Haiitu
0

Aly.
Tema 6: Humezpanshoie ypasnenus

1. C  noMOmBI0O  pEe30JbBEHTHl  HAWTH  pPENleHHE  WHTErPAIbHOTO  YpaBHEHHS
(o(x)=jo e o(t)dt + x.
2. HaiiTu  pelueHWe  WHTErPAlbHOTO  YPAaBHEHHS  C  BBHIPOMKICHHBIM  SIPOM:
1
o(x)= /IJ.O (t2 + 2tx)go(t)dt +x%
3. Haiitu COOCTBEHHbBIE 3HAYEHHsI M COOCTBEHHbIE (DYHKIMHM HHTETPATLHOTO YPABHEHHSL:
! 2 2
p(x)=1 IO (2x¢> + 26 )ople ).
4. Slensercs  1m  yHKuMsA @(x)=xe* pemeHueM MHTErpamBHOrO  ypaBHEHHS:

p(x)=e"sin x+ ZJ.OX cos(x—1)pl(t) dt .
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5. C nmomomrsto mpeobOpazoBanus Jlammaca HaWTH pelieHWe WHTETPaJbHOTO YpPaBHEHUS

go(x) =l+x+ JOX (x - t)2 go(t)dt.

6. PemuTh HHTETpaNbHOE YpaBHEHUE AQeEIs: j M = x—/x.
0

Tema 7: lIpocmpancmea Coboneea u 06006uiennvie hynkyuu

1. Haiitu coOcTBeHHbIE 3HAu€HHs M COOCTBEHHBIE (DYHKLIMU HHTETPAJIBHOTO ypaBHEHHS:
1
p(x)=1 IO (2xe> + 262 )oole ).
2. Haiitn coOCTBeHHbIE 3HAUY€HHUS W COOCTBEHHBIC (DYHKIMU HHTETPATBHOTO YPaBHEHHS:
1
o(x)= lJ.O (t2 + 2tx)¢)(t)dt +x%.
Tema 8: DOnemenmour Oughpepenyuanvnozo ucuucieHusa 6 JAUHEHUHBIX HOPMUPOBAHHBIX
npocmpancmeax
1. C momompro mpeoOpasoBanusi Jlammaca, HaliTH pemeHHe  KpaeBOM  3amauu:
u,=u,, u(x,0)= sin x, u, (x,O): 0, u(O,t): 0, u(l,t)z 0.
2. Haiitu npousBoanyto ®perie 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. CBecTH K UHTETPAIbHOMY YPAaBHEHHIO KPAEBYIO 3a/a4y: y”(x)— y(x): 0, y(O) =1, y(l) =0.

Kpumepuu ¢opmuposanua ouyenueanus no 3a0anHuam O0a:1 CAMOCHMOAMENbHOU

padomul cmydenma (munoevie 3a0a4u)

CaMOCTOSTEIIEHOE BEIIOJHEHUE 3az[aH1/11>’1 Ha NPAKTHYCCKUX 3aHATHAX SABIAIOTCA OJHUM

W3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHUN OOydYaromierocs rno IuCHUIUINHE «DYHKINOHATHHBIN

aHaJInu3».

B PE3YIbTAaTC 3HAHUA 06yqa101ueroc;1 OLICHUBAIOTCS 11O HUXKEC CJ'Ie,Z[y'IOH_ICﬁ mIKalJic.

e Kpurepun oneHnBaHus
0aJ1J10B purep

3 OO6yuarommiics

- ITOKa3aJl T. J'IY6OKI/IC 3HaHWA MaTCpuralia 1o 1moCTraBJICHHBIM BOIIpOCaM, 'paMOTHO,

JIOTUYHO €ro H3JIaraeT, CBOOOJHO HCIOJIb3YeT HEOOXOoauMble (OpMYJIbl IMPH
pELIEHUH 3aa4;

- 3HACT BCC (I)OpMyJ'II)I, IMPUMCHACMBIC MCTOABI 1 KX TOYHOCTbD,
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- MOKCT IPUMCHATL 3HAHUA ITPU PCUHICHUHN NMPUKIIAAHBIX 3a1a4 JJIA
CaMOCTOSATCIIbHOI'O BBIITOJIHCHU .

2 OOyyarormmiics

- 1aéT OTBET, yIOBJICTBOPSIOIINI TPEOOBAHMSIM;

- TBEpJIO 3HACT MaTepuall, FPaMOTHO €r0 M3JIaraeT, He JI0MyCKAaeT CYIECTBCHHBIX
HETOYHOCTEH B MPOLIECCE PELICHHS 3a/1a4;

- CaM MCIPABJISICT CBOM HECYIICCTBEHHBIC OIIMOKH M HEKOTOPbIE HEJIOUYETHI.

1 OObyuaromuiics 0OHapy>KMBaeT 3HaHUE U IOHUMaHKEe OCHOBHOI'O MaTepuara 1o
IIOCTaBJIEHHBIM BOIIPOCaM, HO HE YCBOMJI €T0 JETAJIEH, T0IyCKAeT OT/IEIbHbIE
HETOYHOCTHU IIPU PELICHUH 3a/1a4.

0 OOyyaromuiicst 1OITycKaeT rpyObie OIMOKY B OTBETE HA MIOCTABIICHHBIE
BOITPOCHI ¥ [P PEIICHHUH 3a/1a4.

banibl MOTYT CTaBUTBCS HE TOJIBKO 32 €TUHOBPEMEHHBI OTBET, HO U 3a
paccpeOTOUYEHHBIN BO BPEMEHH, T.€. 3 CyMMY OTBETOB, JAHHBIX CTYJIEHTOM Ha IPOTSKEHUU
3aHATHSL.

[lepeueHr THUHOBBIX 3a7ay Ui CAMOCTOATEIbHOW paboThl cHOpMHpPOBAH B COOTBETCTBUU C
TEMATUKOM MPAaKTUYECKUX 3aHITUN MO TUCIUIINHE.

CamocrosiTenbHasi pa0oTa  OLIEHMBAETCS CTENEHbIO OCBOEGHHS  BOMNPOCOB IS
CaMOCTOSITENIBHOTO M3yudeHus (cM. Tabauiy 6) U MHAUBUAYAIbHBIM BBIMOJIHEHHEM 3aJaHUN K
MPAKTUYECKUM 3aHITHSIM.

5.2. Ouenounvie mamepuainsl 013 pyoerHcHO20 KOHMPOA
Pybesicnviii konmpoas TIPOBOIUTCS C LEIBIO OMPEICIICHUs Ka4eCTBA OCBOCHHS yUeOHOTO
Marepuaia B IeoM. PyOeXHBIH KOHTPOJIb OCYIIECTBISiETCS IO Ooliee WM  MEHee
CaMOCTOSITENIBHBIM pa3fiellaM Kypca W TPOBOJUTCA IO OKOHYAHMM M3YUYEHHUs MaTepuajla B
3apaHee YCTaHOBJEHHOE Bpems. B TeueHue cemecTpa TPOBOAUTCS mpuU PYOEIHCHBIX
KOHMPOTIbHLIX MEPONPUAMUSL NO 2PAPUKY.
Py0OexxHbIiI KOHTpOIb NPOBOAWUTCA B BHAE KOJUIOKBUYMOB (MM CaMOCTOSITENIbHBIX,

KOHTpOJ'H)HI)IX) Ha NPAKTHYCCKUX 3aHATHAX, 4 TAKIKC KOMIIBIOTCPHOT'O TCCTUPOBAHUS.

5.2.1. Oyenounvie mamepuanvi 014 KONI0KEUYMOE (KOHMPOIbHBIX padom)
(konmponupyeman komnemenyus OINK-1)
OrneHOUHBIE MaTEpHAIIBI U IKAJIA OLEHUBAHMUS [T KOJUIOKBIYMOB TIpHBEIEHBI B 1. 5.1.1,
a OILICHOYHbIe MaTepHallbl U IIKajIa OLIEHUBAHUS JUUIsl KOHTPOJIbHOU paboThl — B 1. 5.1.2.
O0pa3ubl KOHTPOJIbHBIX 3aJaHUH
1. TlonsTHe cxomsmUXCcs MOCIEAOBATEILHOCTEN B TOMOJOTMYECKOM MpocTpaHcTBe. CHIbHAS
CXOAMUMOCTb.
2. Jloka3zaTb, YTO NepeceueHHe KOHEYHOTO 4YMCia TOMOJOIMYECKMX MPOCTPAHCTB — €CTh

TOIMMOJIOTUYICCKOC MPOCTPAHCTBO.
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10.

11.
12.

13.

14.

15.
16.

17.

1 1
LR S y, =—27" B IIPOCTPAHCTBE /,.
n! n!

X0+ + (o)
x(O): x(1/2), ¥'(0)=1.

Haiitu paccrosgHue MeXay 3JIEMEHTaAMH X, =

HaiiTu HenoBHXKHbIE TOUKH onepaTopa Ax(t)= {

(-1

Boruncnuts unterpan Jlebera pynkmun f(x)= B ] Ha unTepsaie (0,+wo).

n+4 __

. 1,
Haittu paccrosnue MeXay dJEMEHTAMU X, = 27" u y,=—2%" B IPOCTPAHCTBE /,.
n

n

1 "
y ——x'(t),
HaiiTn HemoBMKHBIE TOUKH omepatopa Ax(t)=1 47

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

\/7 —x%, koe0a x uppay.mouxa u3 [0;1],
Breraucnuts uaTerpan Jlebera GpyHkuun go(x) =<x—In x, kxoe0a x uppay. mouxa uz [l;e],

arctg’x,  Koe20a X pay.mouxa u3 [O; el
x"(¢)+5x(t),

HaiiTh HenoABMKHBIE TOUKH OIIEpaTopa Ax(t):{ (z12)=1, ¥'(0)=x'(x)
\zlz)=1 x\U)=x\7

.
(e

Haiitu paccrosnue mexy snementamu x(t)=ch(t)u y(t)=1 B mpoctpanctse L, [0,2].

Brrauciuts unterpan Jlebera pynxmuu f(x)= Ha untepsaie (0,+o).

BpIsiCHUTB, MOKHO JIM B IPOCTPAaHCTBE X IIOJ HOPMOM 3J€MEHTa x€ X IIOHUMAaTh YHUCIIO

o = max (37 [ ])?

1<k<n

HaiiTi HemoaBHKHBIE TOUKH omepaTopa Ax(r)= {x (1(3)3_) 8x1(t), 0)=0
X =1, x =

x* —cosx, ecnu X uppay. u3 [0;72']
Beraucuts uaTerpan JleGera dynkumu o(x)={ x> — x, ko2da x uppay us [7;27] .

x* +x, Ko2da X uppay uz [O; 27[]

Borancimts HopMmy |x(r)| onementa x(r)=1’ -6t B npoctpanctse L [-2;2].

C  mnomowmpl0  pe30JIbBEHTHl  HAWTH  pEIIEHHE  WHTETPAIBHOIO  ypaBHEHUSA
X

o(x)= JO e o(t)dt + x.

Haiitn npousBoanyto @perie oToOpaskeHus

F:R* >R :y =tg(x,)+ctg(x,); y, =sin(x, )cos(x, )—sin(x, )cos(x;)
(7[ 7 ﬁj
B TOYKEC | —,—,—
346
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18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

o x+1
Haiitu pezonbBeHTy siapa K (x,t) = 1— JUTsI THTETpaIbHOTO YpaBHEeHHs Bonbrepa.
+1

CBECTH K HHTErPaNLHOMY ypaBHEHHIO kpaeByio 3anauy: y"(x)— y(x)=0, y(0)=1,(1)=0.

HaiitTn  pemieHHe  HHTErpaJbHOTO  yPaBHEHHS  C  BBIPOXKACHHBIM  SIAPOM:
a2 2

o(x)=2] (e +20x)ole)dr + 2°.

Haiitn coOCTBEHHbBIC 3HAYCHHS W COOCTBEHHBIC (YHKIMHM HHTEIPAIbHOIO yPaBHEHHUSL:
_a! 2 2

o(x)=1 . 2xt” + 2% )t )dt.

x*+x, npu xe[—l;Z],

Haiitu npeobpazoBanue dypre pyHkuuu f (x) =
0, npu Xx¢ [— 1; 21

C nomomplo mnpeoOpazoBanus Jlammaca HAalTH pelIeHHE UHTETPAIBHOTO yPaBHEHUS
p(x)=x" + on e o(t)dt.

SABnsercs nm QyHKOUA gp(x): Xe® pemieHHWEeM HWHTETPATBHOTO YpaBHEHMUS:
p(x)=e"sin x+ 2.[: cos(x—1)opl(t) dt .

C nomomplo mnpeoOpazoBanus Jlammaca HaliTH pelleHHE MHTEIPAIBHOIO yPABHEHUS

p(x)=1+x+ J-Ox (x— t)2 olt)dr.

=x—+x.

VX —t
C nomouipro mpeoOpa3zoBanusi Jlammaca, HallTu  pelieHue  KpaeBod  3aJayu:

=u_, u(x,0)= sin x, u, (x,O): 0, u(O,t): 0, u(l,t)z 0.

X
Pemnte uHTErpasibHOE ypaBHeHHE AOes: I
0

utt

2
. X
28. Haiitu pezonbBeHTy siapa K (x,t) =—- JUIs MHTETPAIILHOTO ypaBHeHUst BonbTeppa.
t

Kpumepuu qbopmuposamm OUEHOK RO KOHMPOJIbHbIM MOUKAM (KOHmp0Jleblept160mbl,'

KOJI/10K8UYM)

IIpoueHT NpaBHJIBLHBIX OTBETOB KoanuecTBo 0a1710B
6omee 91 % 10
81-90 % 9
71-80 % 8
61-70 % 7
51-60 % 6
41-50 % 5
3140 % 4
21-30 % 3
11-20 % 2
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6-10%
meHee 6 %

O | —

5.2.2. Ouenounvie mamepuanwvi: Tunosvie mecmogwie 3a0aHus O OUCYUNTIUHE
«DynKyuoHanbHbll ananuzy (Konmpoaupyemas komnemenuyusn OIIK-1)

[lonHblii  mepedyeHb  mecmoewvix  3ad0anuii  npeocmaénen ¢  IOUC -
http://open.kbsu.ru/moodle/course/view.php ?id=1200

Tecm — cuctema CTaHAAPTU3MPOBAHHBIX 3a/laHUM, IMO3BOJISIONIASI ABTOMATU3UPOBATH
poLeAypY U3MEPEHHS YPOBHS 3HAHUM U YMEHUN CTYJEHTA.

Oobpa3zubl mecmogvix 3a0anuil

1. MHOXECTBO BCEX IEIBbIX YUCEI SIBISCTCS:
+: CUETHBIM

: HECUETHBIM

. KOHCYHBIM

: MyCTBIM
2. OmnpenenieHHOE MPAaBUJIO WM 3aKOH, MO0 KOTOPOMY KaXAOMY HATYpalbHOMY YHUCITY

neN CTaBUTCA B COOTBETCTBHE ONPEACICHHOE JACHCTBUTEIBHOE 4YHCIO X, €R,

Ha3bIBACTCA:

. (pyHKIIMOHATIOM

: pyHkuMEH

: oIepaTopom
+: IOCJIEeJOBATEIIbHOCTHIO

3. HepecequI/Ie JT000r0 KOHEUYHOT'O YHCIIa OTKPBITBIX MHOKCCTB €CTh:

! 3aMKHYTO€ MHOKECTBO

+: OTKPBITOE€ MHOXECTBO

- IyCTO€ MHOKECTBO

- IyCTO€ MHOKECTBO

4. Tlyctoe MHOXECTBO UMEET MEpPY:

-1

!
2
-2
+:0

5. Mepoii untepsana (a,b) sensercs:
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-a+b

a+b
2

+:b—a
b—a

2
6. 3aMKHYTBHIM IIapOM paJuyca r C IEHTPOM B TOUKE X9 B METPUUYECKOM MPOCTPAHCTBE
(X, p) Ha3BIBAETCSI MHOXKECTBO:
= {x€X:p(x,x0)>r}
+{xE€EX:pKx,x0) <1}
= {xE€EX:px,x0)< r}
= {xE€EX:p(X,X0)> 1}
7. BepHO paBEHCTBO:
:AABAC)=(AAB\C
:AABAC)=AAC
:AABAC)=AAB
+HAABAC)=(AAB)AC

8. BepHO paBeHCTBO:

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

9. ®yHKIMEN B3aMMHO OJHO3HAYHO oToOpakaromiei otpe3ok [-10; 10] Ha oTpesok [75;
100] sBnserca GpyHKUMS:

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

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

10. dyHkIMel B3aMMHO OJHO3HAUYHO OToOpakaromieit orpe3ok [0; 1] Ha oTpe3ok [a; b]
SBIISIETCS (PyHKIMS:

-ty=ax+b

+y=(b—-a)*x+a
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-2y =(a-b)*x
-ry=(a+Db)*x
11. EBknumoBo n-MepHOE IpocTpaHcTBO R" HOCUTENEM KOTOPOTrO SIBIISIETCS. MHOXKECTBO
BCEBO3MOKHBIX YNOPSJOUYEHHBIX HAOOpPOB W3 N 4YHCEN SBISETCS METPUYECKUM

MMPOCTPaHCTBOM, CCJIM 3a PACCTOAHUC IPHUHATDL:

+: p(x7 y) =

- plxy)=x;+y,

L pey)= > (7 =y
i=1

L pny) = (6 =y

12. TIpocTpancTBO X OYyIET METPUUYECKUM, €CIIH::

+ pley)= (})sin ¢ |x(e) — (o) dr
- p(x, y) = (})|Sln x(t)— sin y(t} dr
)= IV =50 ar

1
-0 oo, y) = Jsin x(2)|x(e) — y(z) dr
0
13. PaccrosiHME MEXIy ODJIEMEHTAMH sin/ M cos’f B METPMYECKOM IPOCTPAHCTBE
T
C[O, 5} paBHO:

-0

+:1

- 1,5

-2

14. PaccrostHMe MEXIy OJJIIEMEHTaMH sinf M cost B METPHUYECKOM IPOCTPAHCTBE
VA

L{—E;E} PaBHO:

-0
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-1
e
+: \r

o]

15. beckoHeYHast cucTeMa JMHEHHBIX aNreOpandyecKux ypaBHEHHH X, = Zaijx ;T b, ,
Jj=1

i=12,... HUMEET CINHCTBECHHOE penicHue X = (x 1,%X5 ,) el 2 JInE| JIF000H

T0CIIENOBATENLHOCTH b = (b;,b, ,..) € [, , ECITH BBIOJHEHO YCIOBHE:

0

+: Z‘aij‘z <1

i.j=1

& 2
_: Z‘au‘ 21

i,j=1

16. HenoqBM>KHBIMH TOYKAaMHU 0TOOpaXkeHust f(x)=x* —4x+4 OyIayT TOUKH:

- 2
+:1; 4
-1 1

- —\/5; 2

17. Mlycts A, u A, - 1Ba OrpaHUYEHHBIX OTKPBITHIX MHOXeECTBA. Ecn A, < A,, T0:
+ u(4,)<pu(4,)

-+ u(A,)=p(4,)

- u(4,)>n(A,)

- w(A;)=p(A,)

18. Mepa MHOxecTBa To4yek oTpe3ka [0; 1], B pa3noKeHUU KOTOPBIX B OECKOHEUYHYIO
JECSITUYHYIO POoOb MPHUCYTCTBYIOT Bee UPprI oT 1 10 9 paBHa:

+:0

-2 0,5

-2 0,75
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-1

19. Unterpan JleGera Ha otpeske [0; 1] oT pyHKIMH

2

f( ) X , 6 PAYUOHAJIbHbIX MOYKAX

2
—X , 6UppayuUOHAbHbIX MOUYKax

Wl <9

W | =

paBeH:

20. Uuterpan Jlebera na muHoxecte [0; 1] ot dyHkuun f (x) paBHOIT x> -1 BO Bcex

TOYKaX MCPECCUCHUA KAaHTOPOBA MHOXKCCTBA U HCKOTOPOT'O MHOKCCTBA Ewn paBHOﬁ X B

OCTaJIbHBIX TOYKax oTpe3ka [0; 1] paBeH:

-0

-:-0,75

+:0,5

-1

21. Bormcmurs | f(x)du, ecmm
[0:1]

MHOMKCECTBO.

0, oma xe[

1D — KaHTOPOBO
\/;, onn x€ & 21 p

f(X)={

22. YucnoBas mpsiMas oOpa3yeT HOPMHUPOBAHHOE NPOCTPAHCTBO, €CIM B KauecTBe

PaCCTOSAHUA IPUHATD:

+[x]=x
] x] =12
=

+ e =¥
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23. B mnpocTpaHCTBE CXOZSIIMXCSA CO CTENEHBbIO p IocienoBarelbHOCTeM [p HOpMma

ornpenensercs 1no Gopmyie:

= Eo?
k=1

=y 2w
k=1

1
# ol = Eor )

1\7”

Txl=| S ”
k=1

o 1
24. B mpocTpaHcTBe /, HOPMOM IMEMEHTA x, = —— SIBJISICTCS YUCIIO!
-

-2
-: 0,5

2
+ =

V3

1

V3

25. Hopma anemenTa x(r)=¢2 —4r B mpocTpancTse L, [0,5] paBHa:
+: 13

50
3

20
3

- 26

26. Jlnsg Toro droObl NUHEHHBIA (yHKIMOHANT F (x) Obl1 HempephiBHBIM Ha FE,

HEOOXOIMMO H JIOCTaTOYHO, 4YTOOBI CYIIECTBOBaja TakKas OKPECTHOCTh HYyJs Ha

MHOXecTBe E , Ha KOTOpOM (yHKIHOHAN F (x) HHH#

+: OrpaHUYEH

27. TouHyr0 BEPXHIOIO I'PaHb 3HAYECHMI |F (x)( Ha €IVUHUYHOM LIape IpoCTpaHCcTBa E,

TO €CTh YUCIIO Sup |F (x] , HaspIBaeTcs ##H# dynkimonana F(x)
[t
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+: HOpMOH

28. HOHOJ’IH@HI/Ie K PC30JIbBCHTHOMY MHOXCCTBY p(A) B KOMIUICKCHOM IJIOCKOCTH

Ha3bIBaeTCs ### oneparopa

+: CIIEKTpOM

29. Besikoe pe30abBEHTHOE MHOYKECTBO
-: 3AMKHYTO€ MHO>K€ECTBO;

+: OTKPBITOC MHOKECTBO,

-1 yCTO€ MHOXECTBO;

-: HCCUCTHOC MHO>KCCTBO.

30. CoOCTBEHHBIMA 3HAQUEHUSAMU JIMHEWHOI'O
Vi
Ax(t) = <) ABJISIFOTCA YHCIIA:
x(0)=x(z/2)=0
A =-n’ ,neN

- A, =—(2n)2, neN
+: A, =—4n*, neN

- A, =n2/2,neN

31. ConpsiKEHHBIM K MHTETPAJIbHOMY OIIEpaTopy Ax(t):

L, [0;1] 6yzer oneparop

< 4'5(0)= =)0
£ A5(0)= [0
+ A75(0)=1(5) (s
£ A75(0)= 1))

32. B mpocTpaHcTBe [, MHOXECTBO TOYEK x=(x;, X, ,

SABIIIETCS HitHt

167

1 1
|x1|Sl,|x2|SZ, .X3|S vy XI|S—n,...

31

mudpepeHnraIbHOTO  onepaTopa

(s —¢)x(s)ds B mpocTpancTBe

O — -

s X ) , IOJJYUHEHHBIX YCIOBUAM



+: BIIOJTHE OrpaHUYCHHBIM

33. B mpocTpaHcTBe [, MHOKECTBO TOUCK X =(X|, X3 ..., X,, ,...), HOJUHHEHHBIX YCIOBHUSIM

|X1|S1,

.X2| SZ,

)C3| §4,...,

xi|<2" ... aABnseTcs ###

+: HEOTPaHUYEHHBIM

34. Byzer m omepatop Ax(t)= 3 x(0)- tx(l) KOMITAaKTHBIM?
+: na

-: HET

35. byzaer nu onepaTop Ax(t) =12 x(0)- 4 x(l) KOMITAaKTHBIM?

+: na

-I HET

36. B mpoctpanctee [y monoxum (x,y)= § A X Yi» Toe A € R, 0< A <1. Byner
k=1

JIM JAHHOE TIPOCTPAHCTBO NPEArHIbO0EpPTOBBIM?

+: 11a

-: HET

o0
37. B mpoctpaHCTBE LZ[O;I] HIOJIOKHAM (x,y): 2% x; yi . Bymer nm maHHOe
k=1

MPOCTPAHCTBO MPEATMIHLOSPTOBBIM?
-: Ja
+: HeT

38. Ckamspuoe mpousBenenne omementoB x=(7;41,—-2) u  y=(-1;2;58) B

MPOCTPAHCTBE R* paBHO:

+:-10

- 10

-1 -20

- 20

39. Ecmu (f,, )= (f. @) To roBopaT 4YTO TNOCIEIOBATEIBHOCTh OOOOIIEHHBIX

byHKIHI { fn} #H# x pyakmumn f

+: CXOauTCH
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40. O606mennas npoussoaHas Gpynkuun f(x)=6(— x)sinx pasHa:
+: £/ (x)=6(- x)cosx
= (%)
= (%)
= (%)

|

41. Tlepoe mnpuONMKEHUE pEUICHUS WHTErPaJbHOTO YpaBHEHUS (o(x)zj-t(p(t)dt%—xz,
0

0(— x)cosx — 5(x)

(~ x)cosx

-0
-0

(- x)cosx — &(x)

@0 (x)=x*, Gymer paBHa

R4 (x):

3t
2
xz

- pi(x)= 3

1
+: Ql(X):Z+X2

Ax2
- (01(?6):%

I
42. Bropoe NpHOIMKEHHE PENICHUS WHTErPAIBHOIO YpPaBHEHUS ¢(x)= J' 2 olt)dr +1,
0

@, (x)=1, Oyner pasua

# ga(x) =
< ()=
< o)
< pa(0)=

43. PellieHrieM UHTETPAILHOTO YPaBHEHHUSI C BBIPOKACHHBIM SIAPOM
4
y(x)—A4 I tgty(t)dt = ctgx ABISETCH:

4
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T
+: —A+ctex;
> 4

: 2 ren,
.2g,

. —”+1+Ct X
. > gX,

-1 T ctgx +tgx.
44. XapaKTepuCTUYECKUMU YHUCIAMU MU COOCTBEHHBIMU (PYHKIUSIMU OJHOPOJHOTO

VHTErPaIbHOI0 YPABHEHUS C BEIPOKICHHBIM SIPOM
y(x) — ZJ‘ cos (x +1) y(t)dt =0 sBIACTCS:
0

2 4
-: —,—,sin x, —Ccos x;
RY/ 4

+: ——, —, sin x, cos x;
T T

) 3 3 . )
- ——,—,—8nx, —COS X;
T T

4 T .
- ——,—, s 2x, cos 2x.
7 4

45. Oynkuuen ['puna kpaeBou 3a1auu y/// =0; y(0)=y(1)=0, y/(O) = y/ (1) saBasgercs:
x(x—8)(S+D)
2

, 0<x <,

—:G(x,¢) =
L R R

5 ;
x(x+8)E-1)
2

, 0<x<é,

—-:G(x,8) =

SE+x)(x+1)
5 ;

ﬂx—?@_b’ogxﬁé

_f(f—xz)(x—l), E<x<l;

x(x+8)(E+1)

_é@fn@+b
2

E<x<;

+

:G(x, &) =

, 05x<é,

—:G(x,8) =

, E<x<I.

46. Pe301bBEHTOM s/1pa SIBISETCS:
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K(x,t) =x**, a=-1b=
SIBIISIETCS:
2,2
-1: R(x,t;ﬂ)z—sx ! ;
5-24
2
-2 R(x,t;ﬂ):— S :
5-24
2,2
+3:R(x,t;/1)= Sx't ;
5-24
2
—4: R(x,1;1)= Sxt
5-24

47. PerieHreM UHTETPAJIbHOTO YpaBHEHUs AOes J 14

o= "2

Y4
()= 82 e
Y4
] (x):ﬂ.xm
Y4

<=0

5

48. IIpousBonnas dperre oToOpakeHUs

F:R* - R?, Vi :1+x32+x2, Vs =xfl+x£2+x4 paBHa

0
+ F/(x): b
x;
1
CF)=| 1
x;
0
- F/(x):
i

/4

| A
5|4

Al >

122
2

5
<=
2
5

> =.
2

0 2x; 4x;
—33 0 1
X2
0 2x; 4x;
_3 0 0
X2
2
0 -= 4x
X2
2x; 0 1

35

o (x—1)

=X

2

ABIISIETCS (PYHKIMS



0 0 2X3 — x—2
- F / ( x) = 2 1
4x; -= 0 1
X2
—e'npux <0,
49. OyHkMa y = npeacTraBiaeHHas nHTerpaioM dypre uMeer BUA:
e ‘npux >0,

Ta cos axda

L2
o >

y lta

12 i(_ 1) cos(2k — 1)

7[ k=1 2k _1
50. CBepTkoi#t GyHKIIMU a(t)u b(t) AEUCTBUTEILHOTO IEPEMEHHOTO ¢ Ha3bIBACTCS

byHKIUA c(t) , OpeesieMOe PABEHCTBOM:

+:c(t) = f;a[t — 1)b(1)dT;
= oe(t) = f;a(t —1)dT;
= oe(t) = f;ab(r)di;

t
- e(t) = [ b(r)dr.
51. TIlpeo6pazoBanue Jlammaca TpUrOHOMETPUYECKON PYHKITUU

f(t) =sint

AMEET BU:
= 1
+: L(sint) = =y
5 -
-. L(sint) = =

i 1
- L(sint) = =
i 1
- L(sint) =~
b
52. C nomoursio npeodpazoBanust Jlamnaca HaliTH perieHue o.1.y.
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Fre—qgpe—iye]
y(0) = 15,y'(0) = 2,y"(0) = 56 smusercs:
+ y(t) = 6 + he % + 43
-:y(t) = 6 + 5e7?;
= y(t) = he * + 4¢3t;
= y(t) = 6+ 4et,

53. UurterpanbHoe ypaBHeHHe BosnbTepa BTOporo poja

p(x)=f(x)+ f: K(x — t)@(t)dt sapo, KOTOPOTO 3aBHCHT JIHIIb OT PA3HOCTH X-1,

Ha3bIBACTCA MHTCTPAJIbHBIM YPABHCHHUCM THUIIA i

+: CBEPTKH

54. TIpeo6pazosanne Jlamaca, nmeromnee B F(p) = f;m f(t)K(pt)dt

HazbIBaeTcs ### Qynkium f(t).

+: k-mpeoOpazoBanuem.

B pe3ynbrare 3HaHHsA 00y4aroIIerocs: OEHUBAIOTCS 110 HUXKE CIIEAYIOIIEH IIKaIe.

TCECTOBBIC BOITPOCHI

KonuyecrBo
Kpurtepun oneHnBanus, NPOLEHT NPAaBUJIBHBIX OTBETOB
0aJ110B

6onee 85 % NpaBUIBHBIX OTBETOB HA MPEIJIOKCHHBIC 5
TECTOBBIE BOIPOCHI

71-84 % npaBUIBHBIX OTBETOB Ha MPEAJIOKEHHBIE TECTOBBIE 4
BOIIPOCHI

41-70 % npaBUIBHBIX OTBETOB Ha MPEIJI0KEHHBIE TECTOBBIE 3
BOIIPOCHI

21-40 % npaBUIBbHBIX OTBETOB Ha MPEJIOKEHHBIE TECTOBBIE )
BOIIPOCHI

10-20 % npaBUIBHBIX OTBETOB Ha MPEAJI0KEHHBIE TECTOBBIE 1
BOIIPOCHI

MeHee 10 % npaBUIbHBIX OTBETOB HA MPEIOKEHHBIE 0

5.3. Ouenounvie mamepuanvl 01 RPOMENHCYMOUHOU AMMeECMAUUU

Heﬂb}O npomeofcymouﬂoﬁ ammecmayuu 110 JUCHUILINHC ABJIACTCA OLICHKA Ka4uCCTBa

OCBOCHUS TUCITUITIINHBI O6y‘-IaIOHH/IMI/IC$I .

OI_ICHOLIHLIC MaTCpuaJibl I  MPOBCACHUA l’lpOMe.?fcymOIIHOIZ ammecmayuu

NUCLIUMILINHE BKIIOYAIOT B ce0s:

1o

- IepeYeHb KOMIIETEHLUH ¢ yKa3aHWW 3TanoB MX (POpMHPOBAHUS B MPOLIECCE OCBOEHUS

JUCIIMITIINHBI,
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- ONMCAHNUE MOKa3aTeNeld U KPUTEPUEB OLICHUBAHMS KOMIICTCHIIMMA HA Pa3JIMYHBIX dTarax
ux (HOpMUPOBAHMS, ONIMCAHNE IIIKAJ OLCHUBAHUS;

- THUIIOBBIE KOHTPOJIbHBIC 33JJaHHUsS WM WHBIE MaTepHalibl, HEOOXOAMMBIEC ISl OLIEHKU
3HAHUM, YMEHMH M HaBbIKOB M (WIM) ONbITA JAEATEIBHOCTH, XapaKTEpU3YIOIIUX HTallbl
(GbopMHpOBaHUs KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS 00pa30BaTeIbHOM IPOrpaMMBbl;

- METOJMYECKHE MaTEpUabl, OIPEICISIIOIINE IPOLEAYPbl OLIEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB M (WJIM) OIBITa JIEATEIBHOCTH, XapaKTEepU3YIOUIMX d3Tanbl  (OPMHPOBAHUS
KOMIIETECHIINH.

Jlist Kaxx10ro pe3yiibTaTta 00yueHHs ONpeAEIsIOTCs T0Ka3aTeu U KpUTEpUU OLEHUBAHUS
c(OPMHUPOBAHHBIX KOMIIETCHIIMA Ha pPAa3JIMYHBIX OJTanax WX (OPMHUPOBAHUS, INKAIBl U
npoueaypsl oueHuBaHus. Ilpu cocTaBieHMM OLICHOYHBIX MAaTEpUaioB OCHOBBIBAIOTCS Ha
KOMIIETEHTHbIX NpuHUMNax. OHM coaep)kaT KOMIUIEKCHbIE CpPEICTBA OLEHKH, OOBEKTUBHO
OTpa)karoIME KauyeCTBO MOATOTOBKH CIIEHUAINCTA 110 JAHHOW JUCLIUILINHE.

[IpomexxyTouHasi aTrecTanus IpenHa3HaueHa sl OOBEKTHBHOTO TOATBEPKICHHUS W
OLICHUBAHMSI TOCTUTHYTHIX PE3YJIbTATOB 00YUEHHUS [1OCIIE 3aBEPIICHUS U3YUEHUS] TUCIUIUINHBI.

IIpomesicymounas ammecmayusi 3aBeplIaeT M3YYEHUE JUCLUIUIMHBI W IIOMOIaeT
OLIEHUTb COBOKYITHOCTM 3HAaHMM M yMeHHUH, a Takke (OPMUPOBAHHUE ONPEAEICHHBIX
npoeCCHOHATBHBIX KOMMeTeHIMH. OHa CIy)kKUT OCHOBHBIM CPEICTBOM OOECIICYCHHS B
y4eOHOM TPOIIecCe «O0OPATHOM CBSI3M» MEXKAY MPENoaaBaTeieM U 00yJarouMCs, He0OXO0AMMOM
JUI CTUMYJIMPOBAHUsL PabOThl 00YyYaOLIMXCS U COBEPLICHCTBOBAHUS METOJIUKU IPENoJIaBaHMs
y4eOHBIX AUCHUIUINH.

OneHuBaHue 3HAHUN, YMEHUN M HaBBIKOB HOCUT KOMIIJIEKCHBIM, CUCTEMHBIN Xapakrep —
C yd4eToM KakK MecTa JUCHUIUIMHBI B CTPYKType OOpa3oBaTelbHOM NpOrpaMMmbl, Tak u
COJIepKATENbHBIX U CMBICIOBBIX BHYTPEHHHX cBsA3el. CBsi3u (HOpMUpPYEMbIX KOMIETEHLUH C
pa3zenaMyd W TeMaMu JMCLUIUIMHBI 00€CHEeUMBAIOT BO3MOXKHOCTh PEANM3ALUU IS TEKYIIEero
KOHTPOJISI HanboJiee MOAXOAAIIUX OLEHOYHBIX CPE/ICTB.

JI1st ycriemHoM NpoMeXyTOYHOM aTTeCTAllMK CTYJEHT JOJKEH:

- TOKa3aTh MOJIHBIE U INTyOOKHE 3HAHUS MaTepHaa;

- YMEThb NPUMEHSTH IOJyYEHHbIC 3HAHMS JJS PElIeHUs MPAKTUYECKHX 3ajad U ObITh
CIIOCOOHBIM aHAIM3UPOBATH MPOOIEMBI, GOPMYIINPOBATH BBHIBOJIBI;

- BJIaJIETh HEOOXOAMMBIMU HAaBbIKAMU JJIs IPUMEHEHHUSI MTOJTYUYEHHBIX 3HAaHUM 1 YMEHUH B
cBoel poQecCHOHANbHOMN NesTETbHOCTH.

Jlnst moy4eHus 3a4éra CTyIeHTY HeoOX0IMMO UMeTh He MeHee 61 Oamna. s nomycka K
3a4€Ty CTYJEHT JOJDKEH M0 UTOraM TEeKYIIEro U pyOeKHOro KOHTpPOJISI YCIIEBaeMOCTH HaOpaTh
ymciio 0amioB He MeHee 36. Ha 3auére oH MOXKeT MOBBICUTH cymMMy OaiioB 110 61 (He Ooee),
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HEOOXOJUMBIX ISl Mody4yeHus 3auéra. Eciam mo uroram Tekyllero m pyOeKHOTO KOHTPOJIS
yCIIEBaEMOCTH CTyJAeHT Habpan 61 u Oosiee 6amIoB, TO €My MOXKET BBICTaBIATHCS 3a4éT Oe3
clauu.
Ilepeuensv 6onpocos, evinocumvix na 3auém (Konmpoaupyemasn komnemenyus OIIK-1)
AKCHOMBI METPHYECKOTO TPOCTPAHCTBA.
HepagenctBa Komn—bynskosckoro, Munkosckoro, FOura, I'énnepa.
[TonHble METpUYECKHE TPOCTPAHCTBA.
[TonoHeHre METPUUYECKUX MPOCTPAHCTB.
[TpuHIIUTT CKUMAIOIIUX OTOOPAKECHUM.

Mertoa nocnenoBaTeabHbIX TPUOINKESHUH.

Nk w

Metox mocnenoBaTeabHBIX NPUONMKEHUH JUIS CHUCTEMBl JIMHEHHBIX —anreOpamyecKux
YPaBHEHUU.

8. Teopema cyliecTBOBaHUS U €IUHCTBEHHOCTH JUIsl 3a1aun Komu.

9. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH Il MHTETPAIbHOTO ypaBHEeHUs Bonbreppa.
10. Teopema cyiecTBOBaHMS U €JUHCTBEHHOCTH JJIsl HHTETPAJIbHOTO yYpaBHEHUsI Ppearosibma.
11. Tomosoruyeckue NpoOCTPAHCTBA, OCHOBHBIE OIIPEICIICHHS.

12. CpaBHeHHE TONOJIOTUH.

13. CenapabenbHble TONOJOTHYECKUE IPOCTPAHCTBA, OCHOBHBIE OIPEIEICHHUS.

14. HemnpepbIlBHBIE OTOOPAKEHHUS.

15. Axkcuoma otaenumocti XaycaophoBble IPOCTPAHCTBA.

16. IloHATHSA KOMIAKTHOCTH.

17. KOMMakTHOCTh B METPUUYECKUX TPOCTPAHCTBAX.

18. IlpeaxomMmnakTHbIE MHOKECTBA.

19. Teopust mepsl. Konblio u anredpa MHOXKeCTB. DIeMEHTapHbIe MHOXKECTBA.

20. JleGeroBa Mepa IJIOCKUX MHOXECTB.

21. OOGmiee MOHATHE MEPHI.

22. W3smepumble QyHKIMH. JleficTBUS HaJl U3MEPUMBIMU (QYHKIUSMHU.

23. CxoaumocTh MO Mepe.

24. Wwnterpan Jlebera. IIpocTeie pyHKIMH.

25. CgoiictBa unTerpana Jlebera.

26. CpaBaenue uHTerpana Jlebera ¢ narerpasiom Pumana.

27. Teopema @yOoUHH.

28. Jlunennsle npocTpancTBa. OnpenesneHns U IpuMepBbl.

29. Jluneiinble QyHKINOHAIBI.

30. Brimykible GyHKIIMOHAIBL.
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31. HopmupoBaHHBIE TPOCTPAHCTBA.

32. EBKJINJI0BBI IPOCTPAHCTBA.

33. CymiecTBOBaHHE OPTOTOHAIBHBIX 0a3UCOB, OPTOTOHAIM3AIIHS.

34. HepasenctBa beccens.

35. Tlonuble eBKIMI0BBIE TpocTpaHcTBa. Teopema Pucca—®uiepa.

36. I'mnap0epTOBO MPOCTPAHCTBO.

37. HemnpepsiBHbIC TUHEWHBIEC ()YHKIIMOHAIBI B IMHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTBAX.

38. OmnpenesieHUE CONPSKEHHOTO TPOCTPAHCTBA.

39. CunbpHas TONOJIOTHUS B COIIPS’>KEHHOM ITPOCTPAHCTBE.

40. Cmabas TonoJIoTUsA U ciaadast CXOAUMOCTb.

41. OO6006meHHbIe YHKIIHH.

42. JlevicTBus HaJ 0000IIEHHBIMH (DYHKIIUSIMH.

43. Juddepennmanbupie ypaBHEHHUS B Kiacce 0000IIEHHBIX (YHKITHIA.

44. JluHeliHble ONIEPAaTOPHI, ONPECIICHUS U IPUMEPBI.

45. HenpepbIBHOCTh U OTPaHUYEHHOCTb.

46. Cymma ¥ IpOU3BEACHHUE OIIEPaTOPOB.

47. OOpaTHblii omiepaTop, 0OPaTUMOCTb.

48. ConpsiKeHHBIE OIEPaTOPBHI.

49. CaMocOIpsKEHHbIE OIIEPATOPHI.

50. Cuektp oneparopa.

51. Pe3onnBenra.

52. KommakTHbIE ONepaTopsbl.

53. HeorpanudeHHbIE ONIEPATOPHI B HOPMUPOBAHHBIX MPOCTPAHCTBAX.

B PE3yJIbTaTeC 3HAHUA 06yqafomer00ﬂ OLICHHUBAIOTCA 110 HHUXKC CJ'ICI[YIOIJ_Ieﬁ IKaJc.

Cymma 0asi10B
TeKYIero u pyoexHoro

Cymma 0a/1J10B Ha

Oo0mas cymma

Onenka

3auere 0a/10B
KOHTPOJIsl
>61 - 61 3auer (6e3 caaun)
36-60 0 36-60 He3aueT
36-60 25-1 61 3a4eT
<36 - - HEIOMYCK

6. Metoguyeckue MaTepuaJbl, Onpeaesione Npoueaypbl OLeHNBAHUS 3HAHUI,

YMEHHIi, HABbIKOB M (MJIH) ONBITA AeATEJIbHOCTH

Munumanbsras cymma — 100 6anmoB, Habupaemasi CTyJI€HTOM T10 JTUCIUIIIINHE BKIIOYAeT

JABE€ COCTABJIAIOIIHNC:
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— nepeasi cocmagnAowiasi — OLEHKA PETYJSIPHOCTH, CBOEBPEMEHHOCTH W KadyecTBa
BBITIOJIHEHUSI CTYJIEHTOM Y4eOHOW palOOoThl MO HM3YyYCHHIO IUCIUILIMHBI B TCUCHHE IEPHOAA
W3YYCHHS TUCITUTUINHBI (CEMECTPa, WIIM HECKOJIBKUX ceMecTpoB) (cymma — He 6osee 70 6ayos).
Basuiel, XapakTepu3yIoIIue yCreBaeMOCTh CTYICHTA 110 AUCIUILIMHE, HAaOUPAIOTCSA UM B TCUCHHE
BCETO Meproia 00yUSHHS 32 U3yYEHHUE OTIICIBHBIX TEM U BBITIOJHEHUE OTACIbHBIX BUIOB Pa0OT.

— emopas cocmaeisAwas — OlleHKa 3HaHUH CTYJICHTA 0 pe3yJIbTaTaM POMEKYTOUHOU
arrectanuu (He 6omee 30 O6amIoB).

Kputepuem oreHkn ypoBHS CHOPMHPOBAHHOCTH KOMIICTCHIIMA B paMKax y4eOHOH

JucuUnInHbl « DyHKIMOHAIBHBIN aHaIu3» V ceMeCTpe SABIISIETCS SK3aMeH, B VI cemecTpe 3auer.

OO0muit Gamn Tekymero u pyOeKHOTO KOHTPOJISI CKIAIBbIBACTCS U3  CIEAYIONIUX

COCTaBJISIOLIUX.
Cymma 6ans10B
Ne
w/n Buj xoHTpOJISI Oomas cymma 1-51 Touka 2-51 TOUYKa 3-s1 TOUKa
(bannos) (bannos) (bannos) (bannos)

1 | Hocewenue 3anamuii 0010 3 3 4

2 | Texyuwjuii KOHmpob: <30 <10 <10 <10
Omeem Ha 5 éonpocos 0-15 0-5 0-5 0-5
ITonHbIN TpaBUIIbHBIA OTBET <15 5 5 5
Henonnsrit IIPaBUJIbHBINA 6-12 2-4 2-4 2-4
OTBET
Ortgert, coaepKalun 0-3 0-1 0-1 0-1
3HAYUTENFHBIE HETOYHOCTH,
ommnOKH
Boinoanenue 0-15 om0-5 om0-5 00-5
CaMOCmOoAmMenNbHbIX
3a0anuii (pewieHue 3aoad,

Hanucauue peghepamos)

3 | Pybestcuulii KOHmMpPOJib <30 <10 <10 <10
TECTHUPOBAHHE 0-15 0-5 0-5 0-5
KOJUIOKBUYM 0-15 0-5 0-5 0-5

Hmozo cymma mekyuwiezo u <70 <23 <23 <24
Pyoercnozo KOnmpoas
TunoBble 3amanus, obOecneuuBatomme (popmupoBanue  kommereHuud  OITK-1

Ipe/icTaBjIeHbl B Ta0IMIIE 7.

Taoénuya 7. Pezynomamol 0céoenus yueoHoil OUCUUNIUHDL, ROOTIEXHCaAUuiue NPoBepKe

Buja oueno4noro
Pe3yabTarsl WnankaTopsr OcHoOBHBIE IOKA3aTEJIH MarepuaJa,
00yueHust AIUEALEE A0 183 OLICHKH Pe3yJIbTAaTOB o0ecrneynBaKOIEro
(KOMITETeHIMH) KOMHETCHIHH o0yuenus dpopmupoBanue
KOMIIEeTeHI U
OIIK-1 OIIK-1.1. Criocober | OIIK-1.1. 3-1. 3Haer TumoBsIe OIIEHOYHEIE
Cnocoben MIPUMEHSITh 0a30BbIC OCHOBHBIE MOHATHS, (PAKTHI, MaTepuanbl s
MPUMCHSITh 3HAHUS, TTOJyYCHHBIC | KOHIICTIIIHN, TIPUHITATIBI YCTHOTO orpoca (TI.
(dyHIaMEHTaIbHBI | B 00JIACTH TEOpUN MAaTEMATUUYECKUX U 5.1.1); TunoBkIe
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€ 3HAHUS,
MOJTyYEHHBIE B
oOnactu
MaTeMaTH4eCcKhX
U (Win)
€CTECTBEHHBIX
HayK, U
HCIIOJIb30BaTh UX
B
npodeccuoHanbH
O# AEeATENTbHOCTH

MaTEMAaTHYCCKUX U
(W) eCTECTBEHHBIX
HayK

OIIK-1.2. Cnocob6en
HCIIOJIb30BaTh TIPH
pelIeHUH
npodeccHoHATBEHBIX
3aja4 3HAHMS,
MOJTy9YCHHEIC B
obnactu
MaTEeMaTHYECKHX U
(W) €CTECTBEHHBIX
HayK

(WM) ecTeCTBEHHBIX; OA30BBIN
MaTeMaTUYECKUU ammnapar,
CBSI3aHHBIN C MIPUKIIATHON
MaTE€MaTUKOU U
UH(POPMATUKOM

OIIK-1.1. V-1. Ymeer
MPUMEHSITHh (PyHIaMEHTAIbHBIC
3HaHUS, IOJy4YEeHHBIC B
o0yacTu MaTeMaTHYECKUX U
(WIM) eCTECTBEHHBIX HAYK B
npodecCHoHATBLHOM
JESTEIIbBHOCTH K PEHICHUIO
KOHKPETHBIX 3a/1a4
OIIK-1.1. B-1. Biageer
HABBIKAMU PEIICHHS 33/1a4 B
po¢eCCHOHAIBHON
JESITCIIBHOCTH Ha OCHOBE
(byHIaMEHTAIBHBIX 3HAHUM,
MOJTy4YEeHHBIX B 00J1aCcTH
MaTeMaTU4eCKuX U (MJIH)
€CTECTBEHHBIX HayK

OIIK-1.2. 3-1. O6manaer
0a30BBIMH 3HAHHSIMH,
MOJTy9CHHBIMH B 00JIACTH
MaTeMaTUYeCKUX U (WIIH)
€CTECTBCHHBIX HAyK
OIIK-1.2. Y-1. YMmeer
HCIIOJIL30BaTh 0Aa30BEIC
3HaHUs, IOyYeHHbBIC B
001aCTH MaTeMaTHYECKUX U
(unM) ecTeCTBEHHBIX HAaYK B
poQeCCHOHAIBHON
JIeITEIIbHOCTH.

OIIK-1.2. B-1. UmeeT HaBBIKK
BBIOOPA METOJIOB PEIICHUS
3a/1a4 mpodeccruoHanbHOM
JIeITEIIbHOCTH HAa OCHOBE
MOJTyYEHHBIX TCOPETHUECKUX
3HAHUU

OIICHOYHBIE MATEPUAITBI
JUJ1S1 KOHTPOJIBHOM
pabotsr (1. 5.1.2);
THUITOBBIC TECTOBBIC
3ananus (1. 5.2.2);
THUITOBBIC OIICHOYHBIE
MaTepHasbl K 3a4eTy U
sK3aMeny (1. 5.3).
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1.

7. YueOHO-MeTOANYECKOe o0ecnievyeHne M CIMIIIMHBI
7.1. Hopmamueno-3axkonooameibHule aKmbl

[Ipukaz Mwunobpunayku Poccunm ot 06.04.2021 Ne 245 "OO6 yrBepxknenun Ilopsaka
OpraHu3alliil ¥ OCYIIECTBJICHHUS 00pa30BaTENbHON AEATENBHOCTH IO 00pa30BaTENbHBIM
mporpaMMaM  BBICIIETO  OOpa3oBaHHMsS - TporpamMmaMm OakajaBpwara, Iporpammam
creruanurera, mporpaMMaM wmaructparypel” (3apeructpupoBaHo B Muntocte Poccun
13.08.2021 N 64644).
®denepanbHbIi TOCYIapCTBEHHBIA 00pa30BaTeNIbHBINA CTAHAAPT 110 00pa30BaATEIbLHBIM
nporpammaM BO (®T'OC 3++) no Hanpasiienuto noarorosku 01.03.02 [puxnagnas
MaTemaruka u uHpopmaruka (ypoBeHb O6akanaBpuata). [Ipuka3z MunucrepcTBa 06pazoBaHus
u Hayku Poccuiickoit @enepanuu ot 10 ssuBaps 2018r. Ne9 (3apeructpupoBaHo B
MUHHCTEpCTBE IocTUIMU Poccuiickoit @eaepannn 06 despans 2018r. Ne 49937);
®enepanbublii 3aKoH "O0 o6pasoBanuu B Poccuiickoit @enepanuu” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW 140174/

[Tporpamma «{u¢poBasi 3KOHOMHKa», yTBEpKJIeHHAs pacnopsbkeHueM [IpaBurenscTBa

Poccuiickoit @enepanuu ot 28 uronst 2017 r. Nel632-p.

. Yka3 Ilpesunenra Poccuiickoit @eneparuu ot 9 mast 2017 r. Ne203 «O Crparerun pa3Butus

uHpopmarnmonnoro odmiectBa B Poccuiickoit ®eneparnuu va 2017-2030 roasm».

7.2. Ocnoenas numepamypa

. AcramoBa M.B. ®DyHknuoHaipHBIA aHanu3: yueOHoe mnocobue / M.B. AcramoBa. —

OneKTpoH.TecToBble AaHHbIe. —M.: EBpo3uiickuii oTkpbIThId HHCTUTYT. 2011. -112¢. —Pexxum

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

CyxunoB A.U. Jlekuuu no (QyHKIMOHAIBHOMY aHainu3y: yueOHoe nmocodue/ Cyxunos A.U.,
@upcos MN.I1.- Pocros-na-Jlony: FOxHblil denepanbublii yHuBepcutet, 2009. - 192 c. -

Pexwum nocryna: http://www.iprbookshop.ru/46993.html.

Pepuna C.B. ®yHKknMoOHanpHBIN aHAIW3 B MpUMEpaxX W 3amadax [DIeKTpOHHBIH pecypc]:
yuebHoe nocobue/ Pesuna C.B., CazonoB JI.M.— D1eKTpoH. TeKCTOBbIE JaHHbIE.— PocTOB-Ha-
Hony: KOxusiit Gpenepanbublii yausepcuret, 2009.— 120 c.— Pexxum pocryna:

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.

CkormuH B.A. OyHKUMOHAIBHBIM aHadW3 W HWHTETPajbHbIC YpPaBHEHUS [DJIEKTPOHHBIN
pecypc]: MEeToau4ecKe yKa3aHus K caMocTosTenbHoi padore/ Cxomuu B.A., Cenpix N.A. —
ONEeKTpPOH. TEKCTOBble AaHHble. — Jlumenx: Jlunenkuii rocyqapCTBEHHBIM TEXHMUYECKUMN
YHUBEPCUTET, 2bC ACB, 2012. - 17 C. - Pexxum JIoCTyTa:
http://www.iprbookshop.ru/55174.html

7.3. [lononnumenvnasa numepamypa
Bonaxosa B.A., HaxymeBa ®@.b. ®yHKkuMOHaNbHBINA aHAIU3 U UHTErpaIbHbIE YpaBHEHUS.
Meroanueckas pa3padorka. Hampuuk, KbI'Y, 1995 1.
CanoBununii B.A. Teopus oneparopos. M.: Ipoda, 2001 r.
Tpenornn B.A., Ilucapesckuii b.M., CoGoneBa T.C. 3agaum u ympaxHEHUS 10
¢ynkunonanpHoMy aHanuzy M., DU3MATIINUT, 2002. — 240 ctp.
Pynun V. ®ynknuonanesbiii ananus. — Cankr-IlerepOypr, Jlans, 2005 r.
Kupunos A.A., I'summanu A.Jl. Teopems! u 3anaun pyHKIIMOHAIBHOTO aHalu3a. Y4eOHOe
nocodue M., Hayka, 1979 r., 381 ctp.
Kommoropos A.H., ®omun C.B. DinemenTs Teopun GpyHKINN U GYHKIIMOHATHFHOTO aHATH3a.
—M.: DUSMATIIAT, 2012. - 517c.
Canosaunuuii B.A. Teopust oneparopos. M.: [Ipoda, 2001 r.
Tpenorun B.A. ®ynkunonanbsbiil ananu3. M.: ®U3MATIINUT, 2002. — 488 ctp.
Tpenorun B.A. ®ynkunonanbubiil ananus. U3n.4. ucnp. 2007. 3a-o PuzmMaTiIuT.
HNocupa K. ®ynkumonanbusiii ananus. [lep. ¢ anrn. uzg.3. 2010 r.
Anrtonesud A.b., Kuszes JI.H., Pagonst S1.B. 3agaun u ynpaxxaeHus no GpyHKIHOHAIEHOMY
ananuzy. Uzn-so JIubpoxom, 2010 r.

7.4. Ilepuoouueckue uzoanus

1. Becthuk MI'Y Cepus 1. Matematuka. MexaHuka.

2. luddeperunanbHble ypaBHEHHS

3. Jloxmaner PAH

4 )XKXypHan BEIYUCIUTEIFHON MAaTEMAaTUKH U MATEMAaTHIYE€CKOW (PU3UKHU

5.M3Bectus By30B. CeBepo-KaBkasckuil peroH. EcTecTBEHHBIE HAYKU

6.Ycrnexu MaTeMaTHYSCKUX HayK

1.
2.
3.

7.5. Humepnem-pecypcot
http://lib.kbsu.ru
http://www .elibrary.ru

http://www.lib.vsu.ru
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[Tpu npoBeneHNM 3aHATUI JEKIMOHHOIO THIA IPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH
UCTIOJIB3YIOTCS CBEJICHHSI 00 AJIEKTPOHHBIX HH(POPMALIMOHHBIX Pecypcax, K KOTOPBIM o0ecTiedeH
nocTyn ais nonb3oBateneit 6udaunorexu KbI'Y. IlepeyeHb aKTyaJ bHBIX 3JIEKTPOHHBIX
HH(}OPMAMOHHBIX 023 TaHHBIX,

(2022-2023 yu. ron)

K KOTOPBIM o0ecredeH 10cTyn noJn3osareasm KbI'Y

HaumeHnoBanue Kparkas Anpec caiita HaumeHoBanue YcaoBus
No 3J1EKTPOHHOT O XapaKTepucTHKa OpraHu3anum- aocTyna
pecypca BJIAJEJIbIIA;
n/n
PEKBHU3UTHI
J0roBOpa
Hayunasn OnekTp. oubnuoTeka http://elibrary.ru 000 «HOb» Ilonueii
3J1eKTPOHHAs HAaYYHBIX TyOIUKannui JIOCTYI
oudauorexa (HIb - okojo 4000
PODON) nHOCTpaHHbIX U 3900
OTEUYECTBEHHBIX
HayYHBIX JKYPHAJIOB,
pedepats
L nyOnukanuit 20 ThIC.
JKypHAJIOB, a TaKXKe
ommcanus 1,5 MirH.
3apyOeKHBIX U
pOCCHICKUX
nucceptauumii; 2800
pocc. )KypHaJiIoB Ha
0e3BO3ME3THOM
OCHOBE
ba3a n1aHHbIX Hannonanbnas http://elibrary.ru 00O «H3b» | ABTOpHU30BaHH
Science Index UH(POPMAITUOHHO- JIuneH3nOHHBIN B TOCTYTI.
(PUHLI) aHAJIUTUYECKas JIOTOBOP [To3Bonser
CHCTEMA, Science Index JIOTIOJIHATE U
AKKyMYJIUPYOLLas NeSIO-741/2022 YTOUYHATH
Ooee 6 MIJUTMOHOB ot 19.07.2022 CBEJICHUS O
2. My OrKaIuit AKTHBEH J10 My OTTMKAIUSIX
POCCHIICKUX aBTOPOB, 31.07.2023r. YYEHBIX
a TaKke WHPOPMAIIHUIO KBI'Y,
00 MX IIUTUPOBAHUH U3 UMEIOIINXCS B
oounee 4500 PUHI]
POCCUMCKUX
JKypHAJIOB.
93BC 13800 u3manwuii mo http://www.studm 000 IomHabIN
«KoHcyabTaHT BCEM 00JIacTsIM edlib.ru «KoHcynpTant JOCTyM
CTYJIEeHTa» 3HaHUH, http://www.medc CTyJIEHTa» (peructpanus
BKJIIOUaeT OoJiee ollegelib.ru (r. Mockga) o [P-agpecam
3 geMm 12000 yueOHHKOB Jorosop KBI'Y)
’ 1 y4eOHbIX TocoOnit Ne750KC/07-
g BO u CIIO, 864 2022
HalMEHOBAHUM Or 26.09.2022
XKypHayoB 1 917 AKTHBEH 10
MOHOTpaduil. 30.09.2023r.
«JIeKTpOHHAas Komnexnus http://www.studm 000 [Tomabri
OndJImoTeKa «Menununa (BO) edlib.ru «ITonurexpecypc JOCTYII
4. TEXHHUYECKOI0 I'DOTAP-Menua. » (peructpariust
By3a» (AbC Books in English (r. Mockga) no [P-agpecam
«KoHcyabTaHT (KHHTH Ha Jorosop KBI'Y)
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CTYA€HTa)

AHTTIUICKOM SI3BIKE) »

Ne701KC/02-
2022
ot 13.04.2022
AKTHBEH 10

19.04.2023r.
9BC «JlaHb» OnekTpoHHBIC Bepcuu | https://e.lanbook.c 000 «9BC [Tonubri
KHUT BEyIIUX om/ JIAHb» (r. JOCTYII
U3JaTeIbCTB YU4eOHOH CaHkT- (peructpanus
Y HayIHOH [TerepOypr) o IP-ampecam
JTUTEPATYpPHI (B TOM Jorosop KbI'Y)
4yHUCIIe Ne6EI1/223
YHUBEPCUTETCKUX ot 15.02.2022
HU31aTeIbCTB), TAK U AKTHUBEH 10
3JIEKTPOHHBIE BEPCUU 28.02.2023r.
MEPUOTUUECKUX
W3JaHUH 110
pa3NUYHBIM 00IACTIM
3HaHUM.
HaunuonaabHasn OOBbeTMHEHHABIH https://mH36.pd OI'bY Hoctym ¢
3JIEKTPOHHAS 3JIEKTPOHHBII KaTaior «Poccuiickas 3JEKTPOHHOTO
ounodsmorexka PI'b (hOHJIOB POCCUHCKHUX rOCyIapCTBEHHA | YUTAJIbHOIO
OHOJINOTEK, s OUOIHOTEKA» 3aa
coJieprKaIni Horosop OoubIHoTEKN
4 331 542 Nel01/HDB/166 KBI'Y
3JIEKTPOHHBIX 6-m oT
JOKYMEHTOB 10.09.2020r.
00pa3oBaTeIbHOTO U Cpoxom Ha 5
HAYYHOTO XapakTepa neT
0 PAa3IUYHBIM
OTpacisiM 3HaHUU
9BC «IPRbooks» 107831 myOnukanmii, | http://iprbookshop | OOO «Aii [1u ITomHbIN
B T.4.: 19071 — ru/ Op Meana» JIOCTYI
y4eOHBIX M3IaHHMH, (r. CaparoB) (perucrpanus
6746 — HayYHBIX Jorosop o [P-ampecam
u3ganuii, 700 Ne9200/2211 KbI'Y)
KoJneKnui, 343 ot 08.04.2022
)kypHana BAK, 2085 AKTHUBEH 10
ayano U3JIaHuH. 02.04.2023r.
IBC «Opaiit» OnekTpoHHBIC Bepcuu | https://www.bibli 000 [TomHbri
aasa CITIO y4eOHOM 1 Hay4HOU o-online.ru/ «ONEeKTPOHHOE JOCTyM
JUTEPATyPHI H31aTEIbCTBO (peructpauus
n3natenseTB «tOpaitt» FOPAWT» (r. nio [P-agpecam
s CIIO u MockBa) KBI'Y)
3JIEKTPOHHBIE BEPCUH Jdorosop
MEPUOJUYECKHUX Ne192/EIT1-223
W30AHUH 110 01 29.10.2021
pa3nUYHBIM 00IaCTIM AKTHUBEH 10
3HAHUM. 31.10.2022 r.

Polpred.com. 0630p CMU Poccun u | http://polpred.co 000 Hoctym mo IP-
HogsocTtu. O630p 3apy0Oexbs. [lonHbie m «ITonmpen aapecam
CMMU. Poccus n TEKCTHI + aHAINTHKA CIIPaBOYHUKHN» KBI'Y

3apy0exbe n3 600 uzmanuii mo 53 besBo3mesnHO
OTpacisIM (6e3
oduIHaILHOrO
JIOTOBOPA)
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10.

IIpe3ugentckas Bonee 500 000 http://www.prlib.r OI'bY ABTOpH30BaHH
O0ubIHOTEKA M. AJICKTPOHHBIX u «IIpe3numeHTcKa | BIA JOCTYII U3
B.H. Eannuna JIOKYMEHTOB T10 s OMbIMoTeKa OUOIIMOTEKH
ucropun OTEYeCTBa, um. b.H. (ayn. Nells,
poccuiickoit Ensnmaay (T. 214)

rOCYIapCTBEHHOCTH, CankT-
PYCCKOMY SI3BIKY U [TerepOypr)
paBy Cornamenne
ot 15.11.2016r.
beccpounslii

Memoouueckue yKazanusa no npo6eodeHuIo pa3iuiHplX y4eOHbIX 3aHAMUIL, K KYPCOGOMY
NPOEKMUPOBAHUIO U OPY2UM 8UOAM CAMOCHIOAMENbHOU PAdombl

JIis MOATOTOBKHM K MPAKTHUYECKUM 3aHATHSAM HEOOXOAMMO PacCMOTPETh KOHTPOJIbHBIE
BOIIPOCHI, TMpPU HEOOXOJUMOCTH OOpaTUTBCS K PEKOMEHAYEMOW JuTepaType, 3amucaTh
HETOHSATHBIE MOMEHTBI B BOIIPOCAX ISl YSCHEHHS MX Ha MPECTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no U3y4eHu0 OUCYUNIUHBL 011 00YHaAIOUUXCA

Henp kypca «OOBEKTHO-OPUEHTUPOBAHHOE MPOrPAMMHUPOBAHUE» - O3HAKOMJICHHE
CTYJICHTOB C OCHOBHBIMHU MOHSTHUSIMU, CTPYKTYypaMH, METOAAMH, aJITOPUTMAMH, MapagurMaMu
COBPEMEHHOTO TMPOrPAMMHUPOBAHHMS H  NPUOOpPETEHHWE HABBIKOB pEIICHHS 3a7a4 ¢
MCIIOJIb30BAHUEM COBPEMEHHBIX SI3IKOB U TEXHOJOTHUN MTPOTPaMMHUPOBAHUSI.

[Ipuctynas Kk M3y4eHHUIO AUCHUIUIMHBI, O0ydaromeMycss HEOOXOAMMO O3HAKOMHUTBHCS C
TEMaTUYECKUM IUJIAaHOM 3aHSTHI, COIUCKOM PEKOMEHJIOBAaHHOW yueOHOU nuTepaTypsl. Criemyer
VSICHUTH TIOCJIEIOBATEILHOCTh BBITIOJIHEHUS] WHAUBUAYATbHBIX YUYCOHBIX 3aJaHUM, 3aHECTH B
CBOIO pabouyr0 TETpaab TEMbl U CPOKHU TMPOBEICHUS CEMUHAPOB, HANUCAHUA YUYEOHBIX U
TBOpueckux paboT. [Ipm H3ydYeHWH AUCHUIUIMHBI OOYYarolluecs BBIMOIHSIOT CIEIYIOIINe
3a/laHus: U3y4aloT PEKOMEHOBAHHYIO0 YUEOHYI0 U HAYYHYIO JIUTEPATypy; MUIIYT KOHTPOJIHHBIE
paboThl, TOTOBAT JOKJAAbl M COOOIIEHHWS K TPAKTUYECKUM 3aHSITHSM; BBITOJHSIOT
CaMOCTOSITEJIbHBIE TBOPYECKHUE Pa0OTHI, YYACTBYIOT B BBIMIOJHEHUM MPAKTUYECKUX 3aJIaHUM.
YpoBeHb U ri1yOMHa YCBOCHUS AUCIHILTAHBI 3aBUCSIT OT aKTUBHOW M CUCTEMAaTUYECKON paboThI
Ha JIGKUWAX, U3Y4YEHHS PEKOMEHJOBAHHOW JIUTEpaTyphbl, BBINOJIHEHUS KOHTPOJBHBIX
MUCbMEHHEIX 3aJaHuN

Kypc m3ydaercs Ha JEKIUAX, CEMUHApaxX, MPH CaMOCTOSITCIIbHON W WHAWBUIYAJTbHON
pabote oOyuaroruxcsa. OOydwaromuiicss s TOJHOTO OCBOSHHS MaTepuala JOJKeH He
MPOIMYCKaTh 3aHATHS M aKTUBHO Y4YacCTBOBAaTh B y4eOHOM mporiecce. JIeKIuu BKIIOYAIOT BCE
TEeMBl M OCHOBHBIE BOIPOCHI

TEOpUM W TPAKTHKA CTpaxoBaHWs. Jlns MakCHMalbHOM

3¢ (PEeKTUBHOCTH W3Yy4YEHHUS] HEOOXOIWMO TIOCTOSSHHO BECTH KOHCHEKT JICKIIWH, 3HATh
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PEKOMEHYEMYIO TPEINOJaBaTesieM JIMTEPATYpPy, MO3BOJSIONLYIO JOMOJHUTh 3HAHHUS W JIydIlle
MIOArOTOBUTHCA K CEMUHAPCKUM 3aHSATUSAM.

B coorBercTBUM € y4eOHBIM IUIAHOM Ha KaXAyl0 TEMY BBIICICHO HEO0OXO0IUMOE
KOJINYECTBO YaCOB MPAKTUYECKUX 3aHITHH, KOTOPBIE MPOBOJATCS B COOTBETCTBUHU C BOMPOCAMH,
PEKOMEHJIOBAaHHBIMH K HW3Y4YEHHUIO TI0 OmpeAcieHHbIM TemaMm. OOydaromuecss JTOKHBI
PETYJIIPHO TOTOBUTHCS K CEMHHAPCKUM 3aHSITHSIM M Y9aCTBOBATh B 00CYXACHHUH BOIIPOCOB. [Ipu
MOArOTOBKE K 3aHATUSAM CIEAYET PYKOBOJICTBOBATHCS KOHCIIEKTOM JIEKIUA U PEKOMEHIOBAHHOMN
auTeparypoil. TemaTHdecKkuid TUIaH AWCITUILUIMHBI, YIYeOHO-METOAMYECKHUE MAaTepUalIbl, a TAKKe
CIIMUCOK PEKOMEHIOBAaHHOM JINTEpaTyphl IPUBEACHBI B paboueil mporpamme

B xome wu3ydeHUs AMCHUIUIMHBI OOYYAIONIUHCS HWMEET BO3MOXHOCTH TIOJTOTOBHTH
pedepar 1mo BEIOpaHHOM U3 MpeaokeHHoro B Paboueli mporpamMmMe crimcka Teme. BeicTyruieHue
¢ JokimagoMm 1o pedepaTy B rpymnmne mpoBOAWTCS B (opme Mpe3eHTalMH C UCHOJIb30BaHHUEM
MYJIbTUMEANINHON TEXHUKH.

Memoouueckue pekomenoayuu npu pabome Ha0 KOHCHEKMOM 60 6PEeMA NPOGEOCHU NeKUUU

B nmnpomecce JEKIMOHHBIX 3aHATHH IEJI€COO0PA3HO KOHCHEKTUPOBATH  y4eOHBII
MaTepuai. [ 3Toro UCHoOIb3yIOTCS 00IUE U YTBEPAUBIINECS B MPAKTUKE MPaBUIIA, U IPHUEMbI
KOHCIEKTUPOBAHUSI JICKIIUM:

KoncnektupoBanue JIEKUW BEAETCA B CIEHHAIBHO OTBEICHHOW MJIA 3TOr0 TETPaaM,
KOXAbIA JIMCT KOTOPOM JOJKEH HWMETh TMOJII, Ha KOTOPBIX JEJIAKTCA IOMETKH U3
PEKOMEHIOBAaHHOM JIMTEPATYpPbl, AOMOJHAIOIINE MaTepuaig NPOCTYIIAHHOW JIEKIMH, a TaKkKe
MOIYEPKHUBAIOIINE OCOOYIO BAXKHOCTh T€X WIJIM UHBIX TEOPETUYECKUX MOJOKECHHIH.

[enecooOGpa3Ho 3amUCHIBaTh TEMY U ILJIaH JIEKIHI, pEKOMEHIYEMYIO JIUTEPATypy K TEMeE.
3anucu pasienoB JICKIIUU JODKHBI UMETh 3aroJIOBKH, IMOA3arojOBKH, KpacHble CTpPOkW. Jlis
BBIJICTIEHUSI PA3/EIIOB, BBIBOJOB, ONPEIEICHUM, OCHOBHBIX MJEH MOYKHO MCIIOJIb30BaTh LBETHBIE
KapaHaalm 1 GpromMacTepsl.

Ha3BanHbIe B TEKIMH CCHIIKA HAa MEPBOUCTOYHUKU HAJIO TTIOMETUTH Ha TMOJISIX, YTOOBI PU
CaMOCTOSITENIbHOW paboTe HaWTU W BOHCATh HX. B KOHCHEKTE IOCIOBHO 3alMCHIBAIOTCSA
ompesieNieHus] MOHATHH, KaTeropuid U 3akoHOB. OcTaibHOE TOKHO OBITH 3allMCAaHO CBOUMU
CIIOBaMH.

Kaxnmomy crymeHTy HEOOXOIMMO BBIpaOOTaTh W HMCIHOJIB30BaTh  JOMYCTHUMBIE
COKpaIIeHHs] HanboJiee pacpoOCTPAHECHHBIX TEPMUHOB M TIOHSTHA.

Memoouueckue ykazanusa K npaKkmuiecKum 3aHAmuam

[lenpto TPaKTHUECKUX 3aHATUN SBISETCS OOCCIEUEHUE CBSI3M TEOPUU U TPAKTHKH.
[IpakTrueckue 3aHATHS COACUCTBYIOT BBIPAOOTKE y CTY/ICHTOB YMEHHI M HAaBBIKOB IPUMEHEHUS
3HAHWH, TOJIYYCHHBIX Ha JIEKIHSIX M B XOJ€ CAaMOCTOATEIHbHON paboThl. B X01e mpakTHdecKux
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3aHATHH CTYAEHTHI TNPHOOpETaroT NpogecCHOHATbHBIE YMEHHS W HAaBBIKM JUIA PELICHUS
MMPAKTUYCCKUX 3ada4d U PAa3BUTUA Y HUX MATCMATUUYCCKOTO MBINUICHUA W MHTCIJICKTYaJIbHBIX
CIOCOOHOCTEN.

[TpakTHueckue 3aHATUS MO3BOJIAIOT YIIIyOUTh M 3aKPENUTh TEOPETHYECKUE 3HAHHUS B
UHTEpecax MpopecCHOHATBFHON MOAroToBKM. OHM TO3BOJISIOT MPOJEMOHCTPUPOBATh 3HAHWA,
YMCHHUC YWUTATb W IMOHHUMATb yqe6HHe N HAYYHBIC MaTCpHalibl, a TAKXKXC HNPUMCHATL HUX IIPU
pelLIeHnH 3ajay.

bazoBeiMM  Bumamu  y4eOHOH pabOTBI  CTYAEHTOB SBIISIOTCS — ayJUTOpHAas W
caMocTosATeNbHAas.  AyAWTOpPHOH  paboTe  00s3aTeIbHO  JODKHA  HPEALIECTBOBATH
caMOCTOsITeNIbHAs padoTa.

Marepuain, BHIHOCUMBI Ha MPOMEXKYTOUYHbIE KOHTPOJIbHBIE MEpONPUATHS, Oazupyercs
Ha TEOPETUYECKOW YacTh Kypca, IO3TOMY BOIPOCHI, H3JIaraéMble Ha JIEKIHIX, a TaKKe
BBIHOCHUMBIE Ha CaMOCTOSTENIBHYIO IMPOPaOOTKy, JOJDKHBI PETYISPHO 3aKPEIUIATHCS KakK BO
BpeMs ayJUTOPHBIX 3aHATHIA, TAK M B 4aChl CAMOCTOSATEIBHON paboTHI.

HOILFOTOBKy K IMPAKTUYCCKHUM 3aHATUAM PCKOMCHAYCTCS HAYHMHATDH 3a6HaFOBp€MCHHO n
NPOBOAUTH B CIENYIOUICH IOCIENOBATEIbHOCTU: YSCHEHHE TEMBbl W OCHOBHBIX BOIIPOCOB,
BBIHOCUMBIX HAa 3aHSATHE; OIpEJCICHUE TOpAJKa MOATOTOBKM K 3aHATHIO; HW3y4YCHHE
TEOPETUYECKOr0 MaTepuaa 1o TeMe paboThl U METOAMYECKUX yKa3aHHUH MO PEIICHUIO 3a/1a4.

[Ipy w3y4yeHuu JMTEpaTyphl HEOOXOOUMO MpopadoTaTh HWHPOPMALHUIO, TIIyOOKO
OCMBICIIUB NIPOYHUTAHHOE. B X071 MOATOTOBKH K 3aHSTUIO CTYJICHTHI MOTYT BBIITOJHHTS!

- KOHCIIEKTHPOBAHHE NEPBOMCTOUHUKOB U APYroi yueOHOM IUTepaTyphl;

- mpopaboTKy ydeOHOro Mmarepuana (IO KOHCHEKTaM JIeKIHUH, y4eOHOM W HaydHOMH
JUTEpaType) U OATOTOBKY JTOKIIATI0B;

- IOMCK U 0030p HAYYHBIX MyOJUKAIUH 1 JIEKTPOHHBIX UCTOYHHUKOB HH(DOPMAIIUY;

- peleHue 3ajay, ynpaxHeHu;

- paboTy ¢ TeCTaMu M BOIPOCAMH JIJIsl CAMOTIPOBEPKH; H T.JI.

[Ipy monaroroBke K OTBETY CTYAEHT JOJDKEH oOpaTUTh BHUMaHHE Ha ClEIyoIIHe
TpeOoBaHUs: CBOOOJHOE M3JIOKEHHE MaTepuala; apryMeHTHPOBAHHOCTh BCEX COJEpIKallluXcs B
OTBETE BBIBOJIOB M 3aKIIOUEHUH; KyJIbTypy peud. BricTymarommuil 10okeH yMmMeTh OTCTauBaTh
CBOM PE3YJILTATHI. CTy,lIeHTBI JOJIDKHBI OBITH TOTOBBI K BBICTYIIJICHHUIO HO6pOBOHBHO nin 110
BBI30BY IPETOAABATEINS IO BCEM BOIIPOCAM, PACCMATPHUBACMBIM Ha 3aHSITHH.

B xozme mpakTHuUecKoro 3aHATHS CTYJCHTaM PEKOMEHIYyeTCsl BHUMATEIbHO CIyIIaTh
BBICTYIIJICHUS TOBApHILEH, JIe/IaTh MPU HEOOXOJUMOCTH 3aIlMCH, a TAK)XKe 3aMedaTh JOMYIICHHbIE
B PCHICHUAX CTYACHTOB HCTOYHOCTH, OIINOKH U HUCIPaBIATh HX. B KOHIIEC 3aHATUA
npenoaaBaTeyib NOABOJUT UTOTHU U3YUCHHA TEMBI, 00BLABIISIET OLICHKH, ITIOJTYYCHHBIC CTYICHTaMHU,
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JaeT B Cllydyae HEOOXOAMMOCTH PEKOMEHJIAIMH IO JOMOJHUTENbHON paboTe HaJ OTAEIbHBIMU
BOIIPOCAMH TEMBI.

O dopmax u Meromax KOHTPOJISI 3HAHUU CTYICHTOB, O COJCPKAHUU KOHTPOJIBHBIX
3aJaHui, a Takke 00 HTOrax KOHTPOJBHBIX MEPONPHUITHH CTYICHTHl CBOEBPEMEHHO
UH(GOPMUPYIOTCS MPENoJaBaTelIeM.

CamocrosarenbHass paboTa CTyIEHTOB — OTO IUIaHUpyemas ydeOHas, ydeOHO-
UCCIIE/IOBATEIbCKas, HAayYHO-UCCIENI0BATENbCKasi paboTa CTyNEHTOB, BBINOJIHSAEMAs BO
BHEAYJUTOPHOE BpEMS 110 33JaHUIO U M0 PyKOBOACTBOM IPEIOJABATEIIS.

Lenbto caMoCTOATENBHON paboOTHI ABISETCS IITyOOKOE€ NMOHMMAaHHE M YCBOGHHE Kypca
JEKIMM M TMPAKTHUYECKUX 3aHATUM, TMOJATOTOBKA K BBIMOJIHEHUIO KOHTPOJIBHBIX padoT,
KOJUIOKBUYMY H K CJade »JK3aMeHa, a TaKke MpUOOpPETCHHE OmbiTa TBOPYECKOH U
HCCJIE0BATENbCKOM 1€ATEIbHOCTH.

@opMBI  CaMOCTOSITENIBHON  pabOThl  CTYACHTOB  IOJHOCTBIO  OMPEIENISIOTCS
coJlepKaHueM y4eOHOW JNUCIUILIMHBL. B KadecTBe OCHOBHBIX (JOPM CaMOCTOSITEIIBHON pabOThI
CTYJICHTOB TMPU H3YYCHUH JAUCHUILUIMHBI “OyHKIIMOHAIBHBIN aHaIM3” MOXHO BBIICITUTH
(47001105 (K

- BBIIIOJIHEHUE JOMAILIHUX 33JIaHUN;

- HOATOTOBKA K TECTUPOBAHUIO;

- IOATOTOBKA K KOJUIOKBUYMY;

- CAMOCTOSITEIbHOE U3YUEHHE TEOPETUUECKOT0 MaTepHUalla U JUTEPATyphl;

- MOATOTOBKA K KOHTPOIILHOM padoTe;

- CaMOCTOsITEIbHAs TPOBEPKA COOCTBEHHBIX 3HAHMIA;

- HOATOTOBKA K 9K3aMEHY .

PesynpTatel  caMoCTOSITENBHON  pabOThl  KOHTPOJMUPYIOTCS  MpENojaBaTesieM |
VUUTHIBAIOTCS TpPH  TEKylled, pyOeKHOM ¥ TPOMEXKYTOUHOM aTrTecTaluud  CTyJeHTa.
HemanoBaxHyto poiap 0OpU 3TOM JIOJDKHBI HMIpaTh CHUCTEMATUYHOCTh U IJIOJOTBOPHOCTH
MIPOBOJIMMOM CaMOCTOSITEIbHON pabOTHI.

Memoouueckue pekomenoayuu no OP2AHU3IAUUU CAMOCMOAMENbHOL PAdOmbl

CaMocTtosiTenbHass paboTa 0oOydarommxcs — CIOCOO0 aKTUBHOTO, IEJIEHANPAaBICHHOTO
MpUOOPETEHHsT CTYIEHTOM HOBBIX JJISI HErO 3HAaHUM U YMEHUI 0€3 HETOCPEACTBEHHOTO yUacTHs
B 3TOM MpoIiecce npemnoaanareneid. [loBpieHrne pou caMOCTOATEIbHON paOOThl 00YyYarOIIHXCS
MIPY MPOBEICHUU PA3IUYHBIX BUIOB YUCOHBIX 3aHITHI MPEAINONIaraeT:

- ONTUMH3AIIAI0 METOJIOB O0OyUeHUs, BHEAPECHUE B YUEOHBII TIPOIECC HOBBIX TEXHOIOTUI

06yquH51 , IMOBBIIIAIOIITHUX IMPONU3BOJAUTCIIBHOCTD Tpyaa npenoaaBaTeiiAi, AKTHUBHOC
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UCIIOJIb30BaHNE NH(POPMALIMOHHBIX TEXHOJIOTHI, O3BOJIAIOMUX 00ydaroneMycsi B yJ00HOe AJist
HETO BpeMsl OCBauBaTh YUEOHBIN MaTepua,

- IIUPOKOE BHEAPEHUE KOMITBIOTEPU3HPOBAHHOTO TECTHPOBAHMUS;

- COBEpIICHCTBOBAHHWE METOJMKHU IPOBENCHHUS MPAKTUK U HAyYHO-HCCIIEI0BATEIbCKON
paboThl O0yyaroumxcs, MOCKOJIbKY MMEHHO 3TH BUIbl yueOHOW paboThl B HEPBYIO Ouepellb
TOTOBST OOYYAIOIIUXCS K CAMOCTOSITEIIBHOMY BBITTOJIHEHUIO MTPO(EeCCHOHALHBIX 33/1a4;

- MOJICPHHU3AIUIO CHCTEMbI KypCOBOTO M TUTIJIOMHOTO MPOSKTUPOBAHUS, KOTOpas JOKHA
MOBBILIATH POJIb CTYJIEHTA B 110A00pe MaTepuaa, MOUCKe MyTel pelieH s 3a1ay.

CaMmocrosiTenbHasi paboTa NOPUBOJUT CTYACHTA K TMOJYYCHHUIO HOBBIX 3HAHHH,
VOOPSAOYCHUIO M YIUIYOJNIGHWIO  MMCIONIMXCS  3HaHUHM, (OPMHUPOBAHHIO y  HEro
po(ecCHOHANLHBIX HABBIKOB W yMeHHH. CamMocTosTeNlbHAs paboTa BBIMOIHSET psl (DYHKIIUN:
pa3BUBAKOIYIO; HMHGOPMAIMOHHO-O0YUAIOIYI0; OPUEHTUPYIOIIYI0O M  CTHUMYJIHPYIOUIYIO;
BOCIHTHIBAIOIIYIO; UCCIEA0BATEIBCKYIO.

B pamkax Kypca BBITOJHSIOTCS CJISAYIONINE BUIBI CAMOCTOSTEIBLHOM PabOTHI:

1) mpopaboTka yueOHOro Marepuaia (1o KOHCIEeKTaM, Y4eOHOU U HayYHOU JTUTEpaType);

2) BBINIOJTHEHHE PA3HOYPOBHEBBIX 33/1a4 U 3a/IaHUK;

3) paboTa ¢ TecTaMu U BOIPOCAMH JJIsI CAMOTIPOBEPKU;

4) BBITIOJTHEHUE UTOTOBOM KOHTPOJIHHOU PabOTHI.

CryneHTaM peKOMEH]IyeTCsl C CaMOTr0 Hadaia OCBOSHHsSI Kypca paboTaTh ¢ JIUTEpaTypor U
npeiaraeMbIMU 33JJaHUSIMU B (JOpME MOATOTOBKHU K OYEPEIHOMY ayAUTOpPHOMY 3aHsaTHIO. [Ipu
ATOM aKTyaJIM3UPYIOTCS MUMEIOIINecs 3HaHMs, a TakKe co3/aeTcs 0a3a A yCBOEHHUS HOBOTO
MaTepuraia, BOSHUKAIOT BOIPOCH], OTBETHI HA KOTOPBIC CTYJCHT MOYYaeT B ayIUTOPHUH.

Heo0xoauMo OTMETHTB, YTO HEKOTOPBIC 3aJaHus ISl CaMOCTOSITEILHOW pPadOTHI TIO
Kypcy UMEIOT ompe/eneHnyto cnenuduky. [Ipu ocBoeHnn Kypca CTYJI€HT MOXKET MOJIb30BaThCS
OuOIMOTEeKON By3a, KOTOpas B TOJIHOM Mepe oOecreueHa COOTBETCTBYIOLIEH IUTEpaTypOi.
3HAYUTEIBHYIO ITOMOIIL B TOJTOTOBKE K OYEPEIHOMY 3aHSITHIO MOXKET OKa3aTh WMEIONTUICS B
y4e0HO-METOTMICCKOM KOMITIEKCE KPATKUH KOHCIEKT JICKIHi. OH e MOXET HCIIOIb30BaThCs U
JUTSI 3aKpeTIeHuUs TIOJyYeHHOTO B ayIUTOPUN MaTepuaa.

CaMocTosTenbHas paboTa CTYJI€HTOB MPEIyCMOTPEHA YUYEOHBIM IJIAHOM U BBITIOJHSAETCS
B 00s3aTebHOM TMOpPSAKe. 3aqaHus MPEJIOKEHBI 10 KaXKIOH H3ydaeMOH TeMe W MOTYT
TOTOBUTKLCS MHIUBUAYAIBHO WU B rpyIe. [1o HeoOX0UMOCTH CTYICHT MOXET 00pamaThes 3a
KOHCYNbTAIlMel K TperojaBaresio. BeIMONHEHHWE 3aJaHuil KOHTPOIUPYETCS U OILIEHHWBAETCS
npernoaaBaTenemM.

Jlnisi  yCTIeNTHOTO CaMOCTOSATENBHOTO M3YUYeHHs MaTepuaia CErOJHS HCIONIb3YIOTCS
pa3NuYHbIe CpeacTBa OOydYeHUS, CpPear KOTOPBIX 0CO00€ MECTO 3aHUMArOT WH(POPMAIMOHHEIE
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TEXHOJIOTUM PA3HOTO YPOBHS U HANpPaBIEHHOCTU: IEKTPOHHBbIE YUYEOHUKHU U KypChbl JIEKLUH,
0a3bl TECTOBBIX 33JaHUU W 3a/1a4. DJIEKTPOHHBIA yU4eOHUK MpeacTaBiIseT co0oil mporpaMMHOe
CPEICTBO, MO3BOJIAIOLIEE NMPEACTABUTH JJIS M3YUYEHUs TEOPETUUYECKUI MaTepuai, OpraHu30BaTh
anpoOupoBaHKEe, TPEHAXK M CAMOCTOATENbHYI0 TBOPUYECKYIO0 paboTy, MOMOTarollee CTyAeHTaM U
IPENoJIaBaTel0 OLEHUTh YPOBEHb 3HAHUI B ONpEAEICHHOM TeMaTHKe, a TakkKe cojeprKallee
HEOOXOMMYIO CIPaBOYHYIO HH(OpMAIHIO. DJIEKTPOHHBIH Y4eOHHK MOXET WHTETPHpPOBATH B
ce0e BO3MOXKHOCTU Pa3IMYHBIX MEJArOTHYECKUX MPOTPAMMHBIX CPEJICTB: OO0yYaroIux
porpaMM, CIpaBOYHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIUX IPOTPaMM.

Jlns ycnemHol opraHu3alliid CaMOCTOSITEIbHON paOOThl BCE AKTHBHEE NPUMEHSIOTCA
pa3zHoOOpa3Hble 00Opa3oBaTelIbHBIE pecypchl B ceTu HTepHET: cucTeMbl TECTUPOBAaHUS IO
pa3NMYHBIM  00JacTsM, BHPTYyalbHbIE JIEKIMH, Ja0OpaTOpUM, TMPH STOM  IIOJIH30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEp M MOJKIKOYeHHe K VHTepHeTy [uid TOro, 4roObl cBs3aTbCs C
IpernojiaBaTesieM, pellaTh BIYUCIUTENbHbIE 3aa4 U 10JIy4aTh 3HaHUs. Vcnonb3oBaHue ceten
YCWJIMBAET POJIb CaMOCTOSITENbHOM pabOThl CTyAEHTAa U IO3BOJSET KapAUHAIBHBIM 00pa3oM
M3MEHUTh METOJUKY MPENoIaBaHus.

CryneHT MOXeT Hojly4yaThb BCE 3aJaHMsl U METOJMYECKUE YKa3aHUs uepe3 cepBep, UTO
JTaeT eMy BO3MOXKHOCTb IIPUBECTU B COOTBETCTBUE JIMYHBIE BO3MOXXHOCTH C HEOOXOAMMBIMHU IS
BBITIOJIHEHUS paboT Tpyao3arparamMu. CTyleHT UMEET BO3MOXKHOCTH BBINIOJIHATH paboTy JoMa
WIN B ayAUTOpUU. bonblioe BocuTaTrenbHOE U 00pa30BaTeIbHOE 3HAYCHUE B CAMOCTOSTEILHOM
y4eOHOM TpyJie CTy/AE€HTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YKAAeT U MOJIEPKUBACT
BHUMaHME M HMHTEPEC, IMOBBIIIAET AKTUBHOCTb MaMATH W MBIIUICHUS, MO3BOJSET CTYACHTY
CBOEBPEMEHHO OOHApYKUTh U YCTPAHUThH JOMYIIEHHbIE OMMUOKM M HEAOCTaTKH, OOBEKTUBHO
ONpEeeNUTh ypOBEHb CBOMX 3HAaHUM, MpaKkTUYeCKUX yMeHui. Camoe JOCTyHmHOE U IpPOCTOE
CPEACTBO CAMOKOHTPOJISl ¢ MPUMEHEHUEM UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHH —
3TO Al TECTOB «on-line», KOTOpbIe MO3BOJISAIOT B PEXKUME PEaIbHOTO BPEMEHU OIPEJIENIUTh CBOM
YPOBEHb BJAJCHHUS NPEAMETHBIM MAaTE€pHajoM, BBIIBUTH CBOM OIMMOKHM W  IIOJYYUTh
PEKOMEHALNU TI0 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nutepatypy MOXHO pa3/ieNuTh Ha YYeOHUKU U yyeOHbIe MMOCOOUs, OPUTHHAIBHBIE
Hay4yHble MOHOTpapuuecKrue UCTOYHUKHU, HAyyHbIe MyOJIMKAIMK B Mepruoaudeckoi meyatu. 13
HUX MOJKHO BBLICTUTh JIUTEPaTypy OCHOBHYIO (PEKOMEHIyeMYI0), JIOTOJHUTEIbHYI0 U
JUTEpATypy Ul YIIIyOJIeHHOTO U3YUYECHUS AUCIUTTUHBI.

W3ydenne NUCHMIUIMHBI ClIEAyeT HAYMHATh C y4eOHHKA, MOCKOJIbKY Y4eOHHUK — 3TO
KHUra, B KOTOPOH H3JI0)KEHBl OCHOBBI HAYYHBIX 3HAHUW IO OMNpPENEICHHOMY IMpeAMETy B
COOTBETCTBUHU C LIETSIMH U 33/1a4aMHi 00yUYeHHsI, yCTAaHOBJIEHHBIMU ITPOIPaMMOii.
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ITpu pabore ¢ nuTeparypoil HEOOXOAMMO YYHUTBIBATh, YTO UMEIOTCS Pa3IMYHbIE BH[bI
YTEHHUS, U KaXIbII U3 HUX MCIOJIb3YETCs Ha ONPEAEIECHHBIX 3Tallax OCBOECHUS MaTepuaa.

IIpeosapumenvHoe YTEHNE HANIPABICHO HA BBIIBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U IOMCK UX 3HAU€HHUs B CIPABOYHOM JuTeparype. B dYacTHOCTHM, mpH 4YTEHUH yKa3aHHOH
JUTEPATypbl HEOOXOAUMO MOIPOOHEHIIMM 00Pa30M aHATU3UPOBATH IOHATHSL.

Ck603HO€e umeHue TpeAnonaraeT MPoYTEHUE MaTeprala OT Hadaja 10 KoHua. CKBO3HOE
YTEHUE JMTEPATyphl U3 NMPHUBEACHHOTO CIHMCKA JaeT BO3MOXKHOCTH CTYAEHTY C(OPMHPOBATH
CBO/JI OCHOBHBIX MOHATHH M3 N3y4yaeMoi 00JIaCTH U CBOOOJHO BJIAJIETh UMH.

Buvibopounoe — Ha000pOT, UMEET LIENbIO MOMCK U 0TOOp MaTepuana. B pamkax AaHHOro
Kypca BEIOOpOYHOE YTEHHUE, KaK CII0OCOO OCBOCHUS COJCPKAHUS Kypca, JOKHO MCIIOIb30BaThCS
IIPU MTOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 10 COOTBETCTBYIOIIUM Pa3eiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa3z0op TeKcTa C MOCIEAYIOIIHUM €ro
KOHCIeKTHpoBaHHeM. OCBOGHHE yKa3aHHBIX MOHATHH Oyner HauOosiee 3(PQPEKTUBHBIM B TOM
cllydae, ecii IIPY YTEHUHU TEKCTOB CTYJEHT Oy/eT 3a7aBaTh K TUM TEKCTaM BOIPOCHL. YacTh U3
3THX BOIPOcoB chopmynupoBana B POC B mepedHe BOMPOCOB uis codecenoBanus. [lepeueHn
3THX BOIPOCOB OIPAaHUUEH, T03TOMY BaKHO HE TOJBKO COAEP)KaHUE BOIIPOCOB, HO CaM IPUHIIUII
OCBOCHMS JIUTEPATYPHI C IIOMOLIBIO BOIIPOCOB K TEKCTAM.

Henbto usyuaroujeco uteHus sBISETCS ITyOOKOE M BCECTOPOHHEE MOHMMaHUE y4eOHOM
uH(popmanuu. EcTh HECKOJIBKO TPUEMOB U3YYAOIIEr0 YTEHHUS:

- YT€HHUE [0 AITOPUTMY IpeArnonaraeT pazoueHue nHdopMauu Ha OJIOKH: Ha3BaHUE,
aBTOp, MCTOYHMK, OCHOBHas HUJEd TEKCTa, (PaKTUYECKMH MaTepuall, aHaJlu3 TEeKCTa IyTeM
COIIOCTABJICHUS HMEIOIIUXCS TOUEK 3PEHHUS [0 pacCMaTpUBaEMbIM BOIIPOCaM, HOBHU3HA;

- IpUEeM IMOCTAaHOBKHU BOIIPOCOB K TEKCTYy MMEET CIEAYIOUIUN aJrOPUTM: MEAJIEHHO
IIPOYUTATH TEKCT, CTAPASCh MOHATH CMBICI U3JI0)KEHHOT'O; BBIACIUTD KJIIOUEBBIE CIIOBA B TEKCTE;
NOCTapaThCsl MOHATh OCHOBHBIE UJIEH, IOJTEKCT U OO 3aMbIces aBTOpa.

- IpUEM TE3UPOBAHUS 3aKII0YaeTcs B (OPMYJIUPOBAHUHU TE€3UCOB B BUJIE MOJIOKEHUH,
YTBEPKACHUM, BHIBOJIOB.

MoHO 1006aBUTh M HHBIE IPUEMBI: TIpUEM pedepupoBaHUs, TPUEM KOMMEHTHPOBAHHUS.

BaxHo#t cocraBistomeil J1I000ro COJIMIHOIO HAYYHOTO W3JaHMUS SBISETCS CIIMCOK
JUTEpaTyphl, Ha KOTOPYIO cchlnaercss aBTop. [IpM BO3HMKHOBEHMHM HHTEpeca K KaKOM-TO
oOcyxJaeMoii B TeKcTe MmpobOjemMe Bceraa ecTh BO3MOXKHOCTb OOpaTHUTBhCS K  CIHCKY
OTHOCAIIeHcs K HeW aureparypel. B sToM ciywyae Bcs mpobiema kak Obl pa3OuBaeTcs Ha
COCTaBJISIOLIME YACTH, KaXAasi U3 KOTOPBIX MOYKET U3y4aTbCsa OTACIBHO OT Apyrux. Ilpm stom
BaXHO HE TEPATH U3 BUAa OOLIUI KOHTEKCT U HE MOTPY>KAThCS YPE3MEPHO B JIETAJIN, IOTOMY UYTO
TaKUM 00pa30M MOYKHO HE YBHJIETh TJIABHOTO.
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[TonroroBka K SK3aMEHy M 3a4eTy JOJDKHAa IPOBOAMTHCS Ha OCHOBE JIEKIIMOHHOTO
MarepHaia, MaTepualia INPaKTUYECKUX 3aHATUH C 00s3aTelbHBIM OOpalieHHeM K OCHOBHBIM
y4eOHHMKaM MO Kypcy. DTO MO3BOJIUT MCKIIOYUTH OIIMOKHM B MOHMMAaHUHM MaTepuala, 0OJeryuT
€ro OCMBbICIIEHUE, MPOKOMMEHTHPYET MaTepHUal MHOTOYUCICHHBIMHI IPUMEPAMHU.

Memoouueckue pekomenoayuu 01a n0020MOGKU K 3auemy

3auer B 5 cemecTtpe sBiseTcs (DOPMOH HMTOrOBOTO KOHTPOJIS 3HAHUM WM YMEHHM
o0yyaromuxcs Mo JaHHON TUCHUIUIMHE, OJYYCHHBIX Ha JICKIHUAX, MPAKTUYECKUX 3aHATUSIX U B
MIPOLIECCE CaMOCTOSITENbHON paboThl. OCHOBOM AJi ONpENEeNeHUs OLEHKHU CIY>)KUT YPOBEHb
YCBOEHHUS OOYyYalOlMMUCS MaTepuala, MpelyCMOTPEHHOro JaHHOW paboueil mporpammoi. K
3aueTy JOIYCKAIOTCsA CTYACHTHI, HaOpaBmue 36 u Oonee OaUIOB MO UTOraM TEKYIIETO U
IPOMEKYTOUYHOTO KOHTpoJsi. Ha 3auere cTyneHT MoXkeT HaOpaTh 10 25 6auios.

B mepuon moarotoBku K 3adeTy oOydaromigecss BHOBb OOpamarorcs K Yy4yeOHO-
METOJIUYECKOMY MaTepUaly U 3aKPEILISIIOT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOyyaroiierocs K 3a4eTy BKJIKOYAET TPU dTara:

- caMOoCTOsTeNNbHAsl paboTa B TEUEHUE CEMECTPA;

- HETIOCPEICTBEHHAsI MOATOTOBKA B JIHU, MPE/IIECTBYIOLINE 3a4eTy 110 TEMaM Kypca,

- IOATOTOBKA K OTBETY HA 3aYETHBIE BOMPOCHI.

[Ipn moaroToBke K 3ayeTy OOydarolMMCS I€I1€CO00Pa3HO HCII0JIb30BATh MaTEpHAJIb
JEeKIHA, y4eOHO-METOJUYECKHE KOMIUICKCHl, HOPMATUBHBIE JOKYMEHTHI, OCHOBHYIO W
JOTIOTHUTETIbHYIO JTIUTEPATYPY.

Ha 3ager BbIHOCHTCS MaTepuand B oO0beMe, MPEeIyCMOTPEHHOM paboueil mporpammoin
y4eOHOM JUCIUIUIMHBI 3a CEMECTp. 3aueT MPOBOJUTCS B MUCbMEHHOMW / yCTHOM opMme.

[Ipu mpoBeneHuu 3adera B NMUCBMEHHOW (yCTHOH) dopme, BEAyIIUi MpernojaBaTeib
COCTaBJIIET EPEUYEHb BOIPOCOB, KOTOPhIE BKJIIOYAIOT B c€0s1 TECTOBBIE 3aJJaHUs, TEOPETUYECKHE
3amanus, 3agadd. DopMmynHpoBKa TEOPETHUECKHMX 3aJaHHil coBMamaeT ¢ (OPMYIUPOBKOMA
NepeyHsl BOIPOCOB K 3aueTy, JOBEIACHHBIX J0 CBEIEHUs OOyyaroumxcs HakaHyHe. Pesynbrar

YCTHOTO (ITMCHMEHHOT0) 3a4eTa— «3a4TCHO, «HE 3aUTCHOY.

8. MarepuaibHO-TEXHH4YECKOe o0ecneyeHne I CUUIITUHbI
8.1. Tpebosanusn Kk mamepuaibHo-mexHUUecCKOMy obecneueHuro
Jlist peanuzanuu pabodeit mporpaMMbl JUCITUTITMHBI UMEIOTCS CIICIIMATIbHBIE TTIOMETIICHUS
JUIsl IPOBEJICHUS 3aHATUN JIEKIIMOHHOTO U CEMUHAPCKOT0 THUIA, FPYIIOBBIX U UHIWBUAYAIBHBIX
KOHCYJIbTAIlU}, TEKYLIEro KOHTPOJISI U MPOMEXKYTOUHOM aTTECTALUM, a TAKKE MOMEIICHUS s

camMocCTOsTeNbHOM padoThl. CrennaabHble MOMEIIEHNS YKOMIUIEKTOBAHbI CHIEIUAIN3UPOBAHHON
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MeOeINbI0 U TEXHUYECKUMH CPeJICTBA O0yUYeHUs, CAyKalIUMU JJIs TIpeacTaBieHns nHhopMauu

00JbIION ay JUTOPHH.

[Tpu npoBeneHUN 3aHATHI JTEKIIMOHHOTO/ CEMMHAPCKOTO THIIA 3aHATHI UCTIONIb3YIOTCS:

3apy6e.7fcuoe JIUUECH3UOHHOE RPOZpAmMMHOE obecneuenue:

Ne norosopa

Ne norosopa

Ne IIpousBoauTenn HanMeHoBanue JInnen3un 1a 2020 rox | ma 2021 rox
1. MSAcademicEES | Office 365 ProPlusEdu munensus | JJOT'OBOP JOI'OBOP
ShrdSvr ALNG SubsVL No20/9A-223 | Nel0/2A-223
MVL PerUsr A Faculty
EES
2. MSAcademicEES | Office 365 ProPlusEdu munensus | JJOI'OBOP JOI'OBOP
ShrdSvr ALNG SubsVL No20/9A-223 | Nel0/DA-223
MVL PerUsr
STUUseBnft Student
EES
3 MSAcademicEES | Core CALClient Access munensus | JOI'OBOP JOI'OBOP
License ALNG LicSAPk Ne20/9A-223 | Nel0/DA-223
MVL DvcCAL A
Faculty EES
4. MSAcademicEES | WINEDUperDVC munensus | JOI'OBOP JOI'OBOP
ALNG UpgrdSAPk Ne20/9A-223 | Nel0/DA-223
MVL A Faculty EES
(KopniopatusHnas
MOJIMKUCKA HA TPOAYKTHI
Windows oneparimonnas
cucreMa u ouc)
5. StatSoft Statistica Ultimate muuensus | JJOTOBOP JOI'OBOP
Academic for Windows Ne20/9A-223 Ne 15/9A-
13 Russian/13 English na 223
500 monb3oBarenei
JlokanwpHas Bepcus
(Named User) I'omoBas
JIATICH3US
6. Mathlab/Simulink | TAH-25 munen3us | JJOI'OBOP JOI'OBOP
No20/9A-223 | Ne8O/EJI-223
7 Embarcadero RAD Studio Architect munensus | JOT'OBOP JOI'OBOP
Concurrent No20/DA-223 |  Ne 15/DA-
AcademicEdition 1 Year 223
Term License
8. AdobeCreativeCl | Adobe Creative Cloud munensus | JJOI'OBOP JIOI'OBOP
oud for Teams — All Apps. Ne20/2A-223 | Ne 15/9A-
JInensum Education 223
Device license mng
00pa3zoBaTeNbHBIX
Opra"u3alun
9 Sketchup SketchUp Pro 2020 - munensus | JJOTCOBOP JOI'OBOP
License for Education -- Ne20/9A-223 Ne 15/9A-
LAB for 1 year. 223
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o Ne norosopa | Ne qorosopa
Ne | IlpousBoaure/ib HaunmeHoBanme JInnensun 1a 2020 rox | ma 2021 rox
10 PTC Mathcad Education - munensus | JJOI'OBOP JOI'OBOP

' University Edition No20/9A-223 | Ne 15/DA-
Subscription (50 pack) 223
11 Corel Corel DRAW Graphics munenzus | JJIOI'OBOP JOI'OBOP
' Suite Ne20/2A-223 | Ne 15/2A-
223
12 ABBYY ABBYY FineReader munensus | JJOI'OBOP JOI'OBOP
' Ne20/2A-223 |  Ne 15/2A-
223
3apybesxcrnoe npozpammnoe obecneuenue (c60000H0 pacnpocmpansaemoe)
Ne IIpousBoauTenn HaumenoBanue JInnenzun
1 Web Browser - Firefox becmarHo
2 AtomEditor becmiatno
3 Python becmnaruo
4 IBM Eclipse becruiatao
5| ®wupma Sun Microsystems | Apache OpenOffice becnuiatao
Poccuiickoe nuyen3uonnoe npozpammuoe odecneuenue:
o Ne norosopa | Ne gorosopa
Ne IIpousBoauTenn HaumeHnoBanue JInueH3un 1a 2020 rox 1a 2021 rox
| Kaspersky Kaspersky Endpoint JTUTIEH3US JOI'OBOP | 1OI'OBOP Ne
Security ans OuzHeca Ne20/2A-223 15/2A-223
— CranaapTHbIi
Russian Edition.
1500-2499 Node 1
year Educational
Renewal License
1 DrWeb Dr.Web Desktop JINICH3UA JJOI'OBOP -
Security Suite No20/9A-223
KomnnekchHas
3amuta + LlenTp
ynpasieHus Ha 12
mec., 200 I1IK,
MIPOJICHHE
Antunnaruar BY3 JIATICH3MS JOI'OBOP | JOT'OBOP Ne
Ne20/2A-223 15/9A-223
Poccuiickoe npozcpammnoe odecneuenue (c60000H0 pacnpocmpansaemoe)
Ne | IlpousBoaurenb HaunmeHoBaHue KommenTapun Cpoxn
JIMIEH3UH
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Ne | IIpousBoguTesb HaumeHoBaHue KommenTapuu OIS
JIMLEeH3UHN
StarForce Foxit PDF Reader JUIsl IPOCMOTpA becninatHo
Technologies, 3JIEKTPOHHBIX TJOKYMEHTOB
Poccusa, Mocksa B cragnapre PDF
5| Pocens Tzip apXuBaToOP becniatHo

8.2. Ocobennocmu peanuzayuu OUCYUNIUHBL 0N UHBATUOO0E U JIUY C 02DAHUYEHHBIMU
603MOHCHOCMAMU 300P0BbA

JIJisl CTYIEHTOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI CO3/IaHbI CIEIIAATbHBIC
YCIOBHS JUIsl TOJy4YeHWs oOpa3oBaHMs. B 1emsiX JOCTyHHOCTH TIOJYYCHHS BBICIIETO
oOpa3oBaHus M0 00pa3oBaTECNbHBIM MPOrpaMMaM HHBAIAIAMHU W JIUIAMH C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI YHUBEPCUTETOM O00ECIICUNBACTCS:

1. AnbTepHaTuBHas Bepcus oOQuUIMAIBLHOTO caita B cetn «MHTEpHETY I
CJ1a00BUIAIINX;

2. ]l MHBAIUAOB C HAPYIIEHUSAMHU 3peHus (cIaboBUIAIINE, CIETIBIE)

- TMPUCYTCTBHE ACCUCTCHTA, OKAa3BIBAIOIIETO OOYYAIOIMIEMYyCsl HEOOXOJAMMYIO ITOMOIIb,
nyOaupoBaHUE BCIyX CIPABOYHON HMH(OpPMAMU O paclUCaHUU Y4YEOHBIX 3aHSATUIN; HaTU4Me
CPEICTB JUISl YCHIJIGHHUS OCTATOYHOTO 3pEHUsi, OpalIeBCKOMl KOMIIBIOTEPHOW TEXHUKH,
BUJICOYBEIMYUTENICH, TMPOrpaMM HEBU3YaJILHOTO JOCTyma K WH(OpMAaNWU, MPOrpaMM-
CUHTE3aTOPOB PEUYH U JAPYTUX TEXHUUYECKUX CPEACTB MpHeMa-Tiepeadun yaeOHoH HHPpopMaIuu B
JOCTYIHBIX popMax I CTYICHTOB ¢ HAPYIICHUSIMU 3PCHHUS,

- 3a71aHUs JUTS BBITIOJTHEHUS HA DK3aMEHE 3aYNTHIBAIOTCS aCCHCTEHTOM;

- TMHCHMEHHBbIE 33/IaHUs BBHITIONHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHCTEHTY
00yyJaromuMmces;

3. Jlns WHBATUAOB W JIUI] C OTPAaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBBSI IO CIYXY
(cmabocnplianue, rIyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIINMA CTYJIEHTY HEOOXOANUMYO
TEXHHYECKYI0 TIOMOIIb C YYETOM WHIMBHIYyAIbHBIX OCOOCHHOCTEH (OH TIOMOTaeT 3aHATh
pabodee MeCTo, TIepeABUTATHCS, IPOYUTATh U OPOPMUTH 3aJaHHUE, B TOM YUCIIC 3alTUCHIBASI TTOJT
JUKTOBKY);

- 3a4eT/7PK3aMeH MPOBOIUTCS B MUCHbMEHHOU (opMe;

4. Jns MHBIHMIOB W JIAI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS, WMEIOIIUX
HApYIICHUS. OIIOPHO-JBUTATEIBHOTO arapaTa, CO3/JIaHbl MaTepHATbHO-TEXHHYECKUE YCIIOBHS,
o0OecreunBaroIe BO3MOXXHOCTh OECHPENmsITCTBEHHOTO JOCTyMa OO0ydaroumxcs B ydeOHbIE

INOMCIICHHA, O6’beKTy MUTAaHU, TYAJICTHBIC U JAPYIruc¢ IMOMCIICHUA YHUBCPCUTCTA, A TaKKC
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npeOBbIBaHUS B YKA3aHHBIX TOMENICHUSX (HAJMYHE PACIIMPEHHBIX JABEPHBIX IPOEMOB, TIOPYYHEH
U JIPYTHX MPUCIIOCOOICHHIA).

- TNUCbMCHHBIC 3aJ[aHUS BBINOJHSIOTCS HAa KOMIIBIOTEPE CO CHEHUAIU3UPOBAHHBIM
IPOrPaMMHBIM 00ECIICUCHHEM WII HATUKTOBBIBAIOTCS ACCHCTCHTY;

- TI0 JKEJIAHUIO CTY/ICHTA YK3aMEH ITPOBOJUTCS B YCTHOM (opMme.

OOyuaromyecs: U3 4MCIIa JIMI] C O'PAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 00€CIICUCHBI
AIIEKTPOHHBIMH 00pPa30BaTEIbHBIMU pecypcaMu B (opMax, aaalnTHPOBAHHBIX K OTPaHHYCHUSM

HX 310POBbA.
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9. JIuct u3MeHeHU#l (TOMOJTHEHUA)
B pabouy1o IporpaMmy 1o AUCHUIIINHE « DYHKIIMOHAIbHBIN aHaIN3)» 110 HAIPaBIECHUIO
noarotoBku 01.03.02 INpuknaanas maremaTtuka u HHGOpMaTHKa, npoduib «MaTemMaTnieckoe u

KOMITbIOTEPHOE MOjieupoBanue» Ha 2022-2023 yueOHBbIH roi.

Ne ITepeyenb BHOCHMBIX

daemenT (myHkT) PIL/{ . . Mpumeyanue
n/n H3MeHeHH i (I0NoJIHeHHuil)

OO6cyx1eHa u peKOMEHI0BaHa Ha 3aceaHuy Kadeapsl

anzebpol u oudepenyuanvrblx YpasHeHul
HavMEHOBaHUE Ka(eapbl

[Ipotokonm Ne. oT«_ » 202__r.

3aB. kadenpoii M.C.Huposa
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