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1. Ienn ¥ 3a1a44 OCBOEHUS THCIUTIIIHHBI

Ilenp »TOro Kypca — U3IOXKUTH CTYJACHTaM OCHOBBI COBPEMEHHOTO aHajn3a B
OCCKOHCYHOMEPHBIX JIMHEHHBIX MPOCTPAHCTBAX, OOOOMIAMOIIET0 KaK TEOPUIO0 JIMHEHHBIX
OIepaToOpoB B KOHEUHOMEPHBIX MPOCTPAHCTBAX, TaK M IMOHITHE MPE/elia MOCIeI0BATEIBHOCTH U
(GYHKIMHA W JIPYTHX TOHSATHI, KOHEYHOMEPHOTO aHAIM3a; IMOKa3aTh NMPHUMEHEHHE OCHOBHBIX
HOHATHH U MCTOOOB (l)yHKI_[I/IOHaJIBHOI‘O aHaJIM3a K pa3jIndYHbIM O6HaCT$IM MaTEMAaTHUKHU, TaKUM
KaK: MHTErpaJibHble ypaBHEHUs, aup(depeHInanbHble ypaBHEHHUS B YaCTHBIX IPOU3BOIHBIX,
BapHUaIMOHHOE HCYMCIICHUE, BBIMYKIIBI aHAINW3, ONTUMAIBHOE YIpPAaBJICHUE U Jp., HAYYUTh
CTYZICHTOB OCHOBOIIOJIATAlONIUM IMPHHIMIAM U (pakTaM (YHKIMOHAIBHOTO aHaiM3a, MoKa3aTh
pa3HooOpa3re KOHKPETHBIX pean3aluii OOMMX KOHCTPYKIUH, 00eCHnedYuTh BO3MOXKHOCTH
I[aJ’IBHeI\/JIH_IeI‘O CaMOCTOATCIIBHOTO OCBOCHHA COBPEMCHHBLIX MCETOJOB HCIIPCPBIBHOI'O aHAJIN3a,
pacUIMpUTh MaTEMATUYSCKHI KPyro3op, MOJHATh YPOBEHb MaTEMaTHYECKOW KYJIBTYpHI 32 CUET
paboThl ¢ 00BEKTaMHU O0Jiee BBICOKOTO YPOBHSI a0CTPAKIIMH, 110 CPAaBHEHHIO ¢ KOHEYHOMEPHBIM

aHaJIN30M.

2. MecTo qucuunauHbl (Moays) B crpykrype OIIOII BO
Juctunnmna «OyHKIIMOHATBHBIN aHAIN3)» OTHOCUTCS K 00s3aTenbHoM yact bioka 1
OCHOBHOM 00pa3oBaTeIbHOM MporpaMmbl 1o HampasiieHuto noarotosku 01.03.02 Ipuknannas

MaTE€MaTuKa U I/IH(I)OpMaTI/IKa.

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS TUCHUIIIUHBI
B coBokymHOcTH C npyrumu aucuuruinHamu npoduns «lIpoextupoBaHue cuctem
HMCKYCCTBEHHOTO WMHTEIJIEKTa» JUCHUIUIMHA «DyHKIIMOHANBHBIA aHAIW3» HalpaBjieHa Ha
dbopmupoBanue cieayome kommnereHiuu B coorBeTcTBUU ¢ ®I'OC BO u OIIOII BO mo
HarnpaieHuto noarotoBku 01.03.02 — «Ilpuknagnas matematuka u uHpopmaTuka» (ypoBEHBb
OakanaBpuaTa):

Oo6menpodeccuonanbuas komnerenuus (OIIK):

Koambt Copaepxxanue yHHBepCaJbHBIX KOMIIETCHIIUH

CrnocobeH mnpuMeHATh (yHIaMEeHTaJdbHbIE 3HAHMs, MOJIY4YeHHble B 00JIacTH
OIIK-1 | maremaTtuueckux ¢ (WIM) €CTECTBEHHBIX HayK, M MHCIIOJIb30BaThb HUX B
poeCCHOHAIbHOM JeSITeTbHOCTH

B pesynbTare 0cBOCHUS AUCIUILTUHBI 00YYaIOIIUICS TOIDKEH:
3namp:  pyHnaMeHTaIbHBIE pa3fenbl  MaTeMaTHKH  (MaTeMaTHYeCKUH — aHaju3,
AHAIUTUYECKYI0 T€OMETPHIO, JINHENHHYI0 anre0py, nuddepeHanbHble ypaBHEHNS, YHCICHHbIE

METO/IbI).



npo(ecCHOHANTLHOM  JIeATEIHHOCTH;

Ymemes:

MMPAKTUYCCKUX 3aaa4.

paboThI

IIPUMEHATh  TEOPETUYECKUE

IIPUMCEHATE MAaTEMAaTHUYCCKHUE METOJbI IPpHU PCIICHHU IMPAKTUYCCKUX 3aaa4d B

3HaHUS [pU PpELICHUU

Bnaoemo: KyanypOﬁ MBIIIJICHUS, HABBIKAMHA PEIICHUA MMPAKTUYCCKUX 3a/lad, HaBbIKaMU

C MaTEeMaTHU4YEeCKOW JUTEpaTypou,

MaAaTeMaTU4YC€CKUMH 3HAHUIMH HW METOJaMH,

MAaTCMAaTUYCCKHUM allllapaToMm, H€O6XOIII/IMBIM JJI1 JIOTHYCCKOI'O OCMBICIICHUA H 06pa6OTKI/I

uHpOopManuu B podhecCHOHANBHON eI TeTbHOCTH.

4. Conep:xanue ¥ CTPYKTYpa JMCHHMIIIMHBI (MOZYJIsSI)

Tabnuya 1. Cooepicanue Oucyunaunvt «DQYHKYUOHATLHBLIL AHAIU3)», NEPEUEHD
OUECHOYHBIX CPEOCME U KOHMPOIUPYEMbIX KOMNEMEeHUUIL
Kon . | HammeHoBaHue
Ne | HaummeHoBaHue KOHTPOJINPYeMOii
n/m | pasagenaa/ TeMbl Conepianne pasnena KOMIIETeHIIUH OUCHOMHOTO
cpe/cTBa
(W1u ee 4yacTm)
1. 2. 3. 4. S.
1. | Benenue. Bo3HukHOBEHME OIIK-1 Komnoksuym (K),
(GYHKIIMOHATIBLHOTO aHaIH3a KakK pyOexKHBIN
CaMOCTOATENIBHOIO pasjena koHTpoub (PK),
MaTeMaTHKH; COBPEMEHHOE tectupoBanue (T)
pa3BuTHe (YHKIIMOHAIHLHOTO
aHaJIM3a U ero CBA3b C IPYTHUMHU
00J1acTAMH MaTEeMaTHKH.
MHoxecTBa, anredpa
MHOJKECTB; CYCTHBIC MHOXKECTBA
¥ MHOKECTBA MOIITHOCTH
KOHTHHYYMa.
2. | Merpuueckue MeTpHuku B KOHKPETHBIX OIIK-1 K,PK, T
MIPOCTPAHCTBA. MIPOCTPAHCTBAX (IIPOCTPAHCTBA

C[a;b], C(k)[a;b], Lp[a;b]
), HepaBeHcTBa ['enbrepa,
Komm-byHskosckoro,
MHHKOBCKOTr0, HOpMa U
CKaJISIpPHOE MPOU3BEJICHUE,
XapaKTepu3alus OTKPHITHIX U
3aMKHYTBIX MHOKECTB B
TEPMHHAX CXOASIIUXCS
MOCJIE0BATENBHOCTEN,
SKBHUBAJICHTHBIE METPUKH;
IIOJIHBIE METPUUECKUE
IIPOCTPAHCTBA, KPUTEPUI
MOJTHOTHI (TeopemMa o
BJIO’KEHHBIX, 3aMKHYTBIX U
CTATUBAIOIIMXCS 11apax),
Teopema bapa, Teopema o
MIOTIOJTHEHUH; KOMITAKTHOCTb U
CEKBEHIIMAJIbHAsl KOMIAKTHOCTb,
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SKBHUBAJICHTHOCTH CUCTHOMN U
CEKBEHIIHAILHOU
KOMITAKTHOCTH, HCOOXOIMMEIC
YCJIOBUSI KOMITAKTHOCTH
(3aMKHYTOCTb, ITIOJIHOTA,
OTPAaHUYEHHOCTH ), BITOJTHE
OTpaHUYEHHBIE MHOKECTBA U
KpUTEPUN KOMIIAKTHOCTH
Xaycnopda, KpuTepHii
npeaxomnaktaoctu B C [a,b]

us C (X ) , TIIe
X —KOMITAaKTHOE METPUYECKOE

MIPOCTPAHCTBO (TEOPEMBI
Apuena u Apuena - Ackonu );
HETPEPHIBHBIE H PABHOMEPHO
HETPEPhIBHBIE OTOOPAKECHUS
METPUYECKUX MPOCTPAHCTB,
CKUMAIOIINE 0TOOPaKEHHS U
Teopema banaxa o cxumaroniei
OTOOpaKCHUH.

Tononoruueckoe
IIPOCTPAHCTBO.

[TonsiTHE O TOMOIOTUYECKOM
npoctpanctBe. OCHOBHbBIE
MOHSTHSI TOTIOJIOTUH, TIPEeeT U
HENPEPBHIBHOCTH B
TOMOJOTUYECKOM MTPOCTPAHCTBE,
AKCHOMBI OTJIEIMMOCTH U
CUYETHOCTH, CEenapabeIbHOCTb;
KOMIIAaKTHOCTb: Pa3HbIE BHUJIbI
KOMITAKTHOCTH, KpUTEpUI
KOMIIAaKTHOCTH, CBSI3aHHBIH C
LHEHTPUPOBAHHBIMU
MHOX€ECTBaMHU. Teopus Mephl.
Teopema Jlebera o
MPOJOJIKEHUH MEPBI.
W3mepumsbie QyHKINU.
CaoiictBa. CXOOUMOCTB ITOYTH
Bcroay. Teopema Eroposa [[.®.
cxoaumocTs Mo Mepe. MHTerpan
JleGeraro OCHOBHBIE CBOICTBA.
Teopema 006 abconmtoTHOM
HENPEpPBIBHOCTU UHTETpajia
JleGera. [IpenenbHblil nepexon
Mo 3HakoM uHTerpana Jlebera.
CpaBHeHue unrerpaina Jlebera u
uHTerpana Pumana.

OIIK-1

K,PK, T

JInHelHbIE
TOIIOJIOTUUECKHE
51
HOPMHUPOBAHHBIE
MPOCTPaAHCTBA.

JInHEeNHBIE TOMOJIOTHYECKHE
MIPOCTPAHCTBA, MHBAPUAHTHOCTh
OTKPBITOCTH MHOKECTBA
OTHOCHUTEIIBHO OIlepaluii
CJIO)KEHUS U YMHOKEHUS HA
CKaJISIP, MOTJIOIIAOIINE

OIIK-1

K, PK, T
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MHOKECTBA, TOMOJIOTUs
KOHEYHOMEPHOT'O OTJEIUMOTO
HOPMHUPOBAHHOT'O
MPOCTPAHCTBA; HOPMUPOBAHHBIE
Y €BKJIUO0BBI IPOCTPAHCTBA, KaK
JUHEIHBIE TOMOJIOTHYECKHE
IIPOCTPAHCTBA, TOMOJIOTHS
KOHEYHOMEPHBIX
HOPMHPOBAHHBIX IPOCTPAHCTB,
KpUTEpUN HOPMUPYEMOCTH
JIMHENHBIX TONOJOTUYECKUX
npoctpaHcTB (Teopema A.H.
Konmoroposa); BbINyKJIbIE U
a0COIOTHO BBITYKIIbIE
MHO’K€CTBA, HEKOMIIAKTHOCTh
€IMHUYHOTO 11apa B
0ECKOHEYHOMEPHOM
HOPMHUPOBAHHOM IPOCTPAHCTBE,
HaJM4Me MOJTHOM CUETHOMN
CUCTEMBI B cenapadesibHOM
0€CKOHEYHOMEPHOM
HOPMHUPOBAHHOM IPOCTPAHCTBE;
PSABI B HOPMUPOBAHHBIX
MIPOCTPAHCTBAX M 0AHAXOBBIX
MIPOCTPAHCTBAX, €BKJIMIOBBI U
THIIL0EPTOBBI TPOCTPAHCTBA,
HaJIMYMEe CYECTHOU
OPTOHOPMHPOBAHHOM MOJIHOMN
CUCTEMBI B cenapabenbHOM
0ECKOHEYHOMEPHOM
€BKJIUJ0BOM IPOCTPAHCTBE; P
dDypsbe, IKCTpEMAIBHOE
CBOMCTBO YaCTHMYHBIX CYMM psifa
dypre, HEpaBeHCTBO beccens.

JInnelnbie
OnepaTopsl U
JIMHEWHBIC
(GyHKIIMOHAJBI B
HOPMUPOBAaHHOM
MPOCTPAHCTBE.

Kpurepun HenpepeIBHOCTH
JIMHEMHOTO orneparopa B
HOPMUPOBAHHOM IPOCTPAHCTBE,
HOpPMa JIMHEWHOT'O
OTPaHMYEHHOI0 OIIepaTopa,
HOPMHUPOBAHHOE MPOCTPAHCTBO
JIMHENHBIX OIrPaHUYECHHBIX
OIIepaToOpOB, paBHOMEPHAs U
MIOTOYEYHAs! CXOAUMOCTB,
0aHaxO0BOCTh HOPMUPOBAHHOTO
IIPOCTPAHCTBA JIMHEWHOTO
OTPaHUYEHHOT0 OIEepaTopa;
IIPUHLIMII PABHOMEPHOU
OTpaHUUYEHHOCTH (Teopema
banaxa-Illteiinraysa) u ero
CJIEJICTBUSL; COTPSIKEHHOE
IIPOCTPAHCTBO, FT€OMETPUUECKUI
CMBICII HOPMBI JIMHEHHOTO

OIIK-1

K,PK, T
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HENpepbIBHOTO (PYHKIIMOHATIA,
CONPSDKEHHBIC TPOCTPAHCTBA K

[ p2CCo 1 THIIEOEPTOBBI

IIPOCTPAHCTBA; TeopeMa XaHa-
banaxa o npogomkeHun
JUHEeHOro (QyHKIMOHAA U e
CJICZICTBHUSA, IOTIOTHIEMOCTD
KOHEYHOMEPHBIX
HOJIPOCTPAHCTB, TEOPEMBI
OTJIETMMOCTH BBITYKJIBIX
MHOXecCTB; TeopeMbl banaxa 00
OTKPBITOM OTOOpPaXKEHHH, O
HETPEPHIBHOCTH 0OPaTHOTO
orepaTopa, 0 3aMKHYTOM
rpaduke, 0 HEIPEPHIBHOCTH
orepaTopa MPOeKTUPOBAHUS;
JleMMa O TPOMKE; JOCTaTOYHBIE
YCIIOBUSI HEMPEPHIBHOMN
00paTUMOCTH JIMHEHHOTO
OTPaHUYEHHOTO OIepaTopa,
oOpaTHbIH orepaTop K
COTIPSKEHHOMY; PE€30JIbBEHTHOE
MHOYECTBO, PE30JIbBEHTA U €€
MpeJICTaBICHUE, CIICKTP U
CcOOCTBEHHBIE 3HAYECHUS
JUHEHHOro onepaTopa,
KOMITAKTHOCTbD CIIEKTpa
JUHEHHOT0 OrPaHUYEHHOTO
oreparopa, KOMIaKTHbIE
JMHEWHBIE ONEePaTOPHI,
PaBHOMEPHBIN Npee
KOMITAKTHOT'O JINHEWHOTO
orepaTopa, 10CTaTO4YHbIE
yCIIOBHS KOMIIAKTHOCTH
JMHEWHBIX ONIepaTOPOB, CIIEKTP
KOMITAKTHOT'O JINHEHHOTO
onepatopa; Teopus Pucca-
®umepa (TeopeMbl
®penaronbma, NOHITHE 00
oreparopa); KOMIaKTHbBIE U
CaMOCOIPSKEHHBIE JINHEHHbBIE
oIepaTopsl B THILOEPTOBOM
MPOCTPAHCTBE, CIIEKTP
CaMOCOITPSKEHHOT0 JINHEHHOT O
OTPaHUYEHHOTO OTIepaTopa B
THJIEOEPTOBOM MPOCTPAHCTBE,
HOpMa CaMOCOTIPSHKEHHOTO
JMHEWHOTO OTPAHUYEHHOTO
orieparopa B THIbOEPTOBOM
IIPOCTPAHCTBE, CYIIECTBOBAHUE
COOCTBEHHBIX YHCeN y
KOMITAKTHOT'O




CaMOCOITPSKEHHOTO JINHEHHOTO
oreparopa, MPUMEpBHI.

HHuterpaibusbie
YPaBHEHHS.

WHTerpainbHble onepaTopsl

B Cla;b] M L,[a;b], UX
KOMIIAaKTHOCTb; MHTErpajbHbIC
ypaBHeHus1 @pearonbma u
Boubreppa, ycnosus
pa3pelmMOCTH 3THX
YPaBHEHUH, CKUMAEMOCTh
HEKOTPOU CTENEHU
MHTETPaIbHOTO ollepaTopa
BoneTeppa ¢ orpaHuYeHHBIM
AIpOM; CBEJCHHE NHTErPAIbHBIX
YPaBHEHUU K CUCTEME
JMHENHBIX aNre0panyecKux
YpaBHEHUN K OOBIKHOBEHHBIM
QG depeHIaIbHBIM
YPaBHEHUSIM.

OIIK-1,

K, PK, T

[IpoctpancTBa
Cobonesa u
0000I11IeHHBIE
byHKIIH.

IIpumenenune Teopemsl
I'up6epra — [lmuara k
PEILIEHNIO0 YPaBHEHU B YaCTHBIX
HPOM3BOJIHBIX, 3a1a4a [lITypma—
JInyBusis, Teopema Jlakca—
Muserpana u ee IpUMEHEHHE K
JI0Ka3aTeNNbCTBY Pa3pelIMMOCTU
YpaBHEHH B 4YaCTHBIX
IIPOM3BOJHBIX; IPOCTPAHCTBA
CoboueBa, xapakrepuzanus
0000MIEHHBIX POU3BOIHBIX,
TEeOpeMa O KOMIIAKTHOM
BlOKeHuH H,(a;b) B Cla;b]s
IIPOCTPAHCTBO OCHOBHBIX
¢bynxuii D, npumepsl
OCHOBHBIX (DYHKITHIA,
cpesatoniye GpyHKIuH,
mnotHOCTE D(Q) B L,(Q),
CXOJIMMOCTb B ITPOCTpPaHCTBE D,
HEIPEPBIBHOCTH ONEPaTOPOB
muddepeHpoBaHus,
YMHOXCHUS U JIMHEMHOU
3aMeHBbI TepeMeHon B D
JIOKaJIbHBIE CBOMCTBA
000011IeHHBIX (QYHKIIHH,
HOCHUTEIb 0000IIEHHBIX
GbyHKIH, cCBepTKa OCHOBHOM U
0000111eHHON (DYyHKINH,
CBOMCTBA CBEPTKH;
(byHIaMEeHTaJIbHOE pelIeHHe
muddepeHIManbHOTo oneparopa
B YACTHBIX ITPOU3BOJIHBIX C
MOCTOSIHHBIMH
KodddulmeHTamu;

OIIK-1

K, PK, T




npocTtpaHcTBa S ObICTPO
yobiBaromux Gpynkuuii u S’
MEJUIEHHO pacTyIINX
pacupeneneHui, IpoCTpaHCTBA
EuE.

8. | DneMeHTHI
nuddepeHnraIbH
Or'0 UCYHCIIEHUS B
JIMHEWHBIX
HOPMHPOBAaHHBIX
MPOCTPAHCTBAX.

dopMyia KOHEUHBIX
NpUpPALCHU; HE00X0AUMOe
YCIJIOBHE JIOKAJILHOTO
AKCTPEMYyMa BEIIECTBEHHOMN
nuddepeHnupyemMoit GyHKIIUH B
banaxoBoM npocTpaHCTBE,
KJIACCUYECKHE 3a7a4u
BApUALIMOHHOTO UCYUCIICHHUS;
ypaBHeHHUe Ditniepa; hopmya
Telnopa, 10CTaTOYHBIE YCIOBUS
CTPOTOro JIOKAJIBHOTO
AKCTpPEMYyMa BEIIECTBEHHOM
muddepeHnrpyemMoit GyHKIUU B
banaxoBom mpocTpaHCTBE,
ycnoBus Jlexxanapa u Skoou;
TeopeMa O HesIBHOW (DyHKIIHH,
YCJIOBHBIN 3KCTPEMYM
BEILECTBEHHOU
muddepeHrpyemMoit GyHKIUU B
banaxoBoM npocTpaHCTBE U
METOJ MHOXKHUTEJIEH Jlarpanika.

OIIK-1

K,PK, T

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI COCTaBisieT 3 3adeTHble enuHulbl (108 yacos).

Taonuya 2. Cmpykmypa oucyuniunvl « DyHKUUOHAIbHBII AHAIU3)

TpynoemkocTb, 4acoB / 3a4eTHBIX

Bup padotsl eTHHMUIL

S cemecTp Bcero
O0mas Tpy10eMKOCTD (B 3a4€THBIX ¢IMHHLAX) 108 108
KonTakTHas padora (B yacax): 51 30
Jexyuu (J1) 17 17
Ipaxmuyeckue 3anamus (113) 34 34
Cemunapckue 3ansmus (C3) - -
Jlabopamopuwvie pabomut (JIP) - -
CamocrosiTesibHasi padoTa (B yacax), B TOM YHCJIe 48 48
KOHTaKTHasi padora:
PacuetHo-rpaduueckoe 3aganune - -
Pedepar (P) - -
Occe (D) - -
KonTponbnas padota (KP) 6 6
CamocTosiTeIbHOE U3YUCHHE Pa3/IesioB 42 42
Kypcooii npoekT (KII), kypcoBas padora (KP) - -
[ToaroToBka U MPOX0XKAEHUE MPOMEKYTOUHOM 9 9
aTTeCTalNA
Buja npomexyTouHOI aTTeCTAUMU 3auér 3auér
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Tabauua 3. Jlekyuonmnvle 3auamusn

Tema

BBenenue. Bo3unkHoBeHHNE (YyHKIMOHAIBHOTO aHAN3a, KaK CAMOCTOSATENILHOTO pa3/iena
MatemaTuku. CoBpeMeHHOE pa3BUTHE (YHKIIMOHATHLHOTO aHATN3a U €T0 CBSI3b C IPYTUMU
00J1acTIMU MaTeMaTHKH. []enb u 3a0ayu u3yueHus: memvl — PACKPHITh OCHOBHBIC ITOHSATHS
TeoprH (HYHKIIMOHAJIFHOTO aHAJIH3a.

MmuoxectBa. AusreOpa MHOxecTB. CyeTHble MHOXXECTBA M MHOXECTBA MOIHOCTH
KOHTHHYyMa. DyHKIMOHAIbHAs 3aBUCUMOCTb. [IpocTpancTBo. YnopspoueHHOCTh. [lens u
3a0auu  usyyenuss membl — IPUMEHUTb OCHOBBI aIreOpbl MHOXECTB K CUYETHBIM
MHO>KECTBaM, BBECTU IIOHATHE IPOCTPAHCTBA.

Cucrempl MHOXecTB. CHCTeMbl MHOXECTB U oToOpakeHusa. Komblo MHOXKECTB,
IIOJIyKOJIBLIO MHOECTB. O — anreOpa MHOXeECTB. [lenv u 3a0auu uzyuenuss memvl —

HU3YYCHUE CUCTEM MHOXKECTB U UX OTO6pa)KeHI/II71, BBEICHUE O — aHFC6pBI MHOXECTB.

Mertpuueckue npoctpanctba. [Ipumepsl. HepaBenctBa I'enbnepa 1 MunkoBckoro. [fens u
3a0ayu u3yyeHusi memvl — BBEJCHUE MOHITHS METPUUYECKOTO IPOCTPAHCTBA, CBOMCTB U
METPHUK OCHOBHBIX MPOCTPAHCTB.

HenpepeiBHble  OTOOpa’keHUS ~ METpPUYECKUX  HIpocTpaHCTB. IIpenenbHble  TOUKH.
3ambikanue. IlnoTHble MHOKecTBa. OTKpBITBIE U 3aMKHYTbIe MHOXeCTBa. [lens u 3a0auu
u3yyeHuss memvl — BBEICHUS MOHATHS HENPEPHIBHOTO OTOOpaKEHUS IPENEIbHBIX TOYEK,
OTKPBITHIX U 3aMKHYTBIX MHOXECTB.

[TnoTHBIE MeTpHYECKHE MPOCTPAHCTBA. TeopeMbl O BIOXKEHHBIX mapax u bapa. Lers u
3a0ayu u3yueHus memvl — BBEJACHUS MOHATHS TUIOTHOTO MHOXKECTBA M €ro NPUMEHEHHUE B
(YHKIMOHATILHOM aHAJIH3E.

[IpuHIMI CXXUMAOMIKMX OTOOpPaKEHUH M ero mnpuMeHeHue. VHTerpanbHblE ypaBHEHUS
Boasteppa u ®penronsma. [fenv u 3a0auu u3yyeHus membl — TNPUHLHUI COKUMAIOLINX
0TOOpaXKEHH U ero NpUMEHEHHUE MPU PEIICHUN HHTETPATbHBIX YPaBHEHUIA.

Tononoruueckue MMPpOCTPaHCTBA. KommakTHOCTE B MCTPUYCCKUX MPOCTpAaHCTBAX.
KommakTHOCTE M mOIHAS OI'PaHUYCHHOCTD. uejlb u 3a0ayu usyuernust nemvl — BBCIACHUC
MMOHATUS KOMHAKTHOCTH M IIOJIHOM OrpaHMYCHHOCTH. I[OKaSaTeJ'II)CTBO OCHOBHBLIX TCOPEM.

Teopusa mepsl. BHemHsAs Mmepa. [IpomomkeHue Mepbl ¢ MOJMYKOJIbLA HA IPOXOXKIACHHOE
konblo. Teopema Jlebera o mpomoskeHMH Mepbl. [lenv u 3a0auu u3yuenus memvl —
BBEJICHUE MOHATUS MEpbI U TeopeMbl JIebera o mpoJ0JKEHUH MEPBHI.

10.

Nsmepumsbie pynkuuu. OmnpeneraeHre U OCHOBHBIE CBOMCTBA. CXOAMMOCTh MOUYTH BCIOTY.
Teopema Eroposa JI.®. CxoaumocTts 1o Mepe. [ens u 3a0auu uzyuenus memovl — BBEICHUE
MOHSTHS U3MEPUMBIX (DYHKIUHN, MX CBOMCTBA, MPUMEHEHHE.

11.

WNurterpan JleGera. OcHoBHBIE cBoiicTBa. Teopema 00 aOCOMIOTHON HEMPEPHIBHOCTH
unTerpana Jlebera. [fens u 3a0auu uzyuenus memvl — U3ydeHue uHTerpana Jlebera u ero
cBOMCTB. JloKa3aTeabCTBO TEOPEMBI 00 a0COIIOTHON HENIPEPBHIBHOCTU MHTErpasia Jlebera.

12.

[IpenenpHblit mepexoa moj 3HakoM uHTerpana JleGera. Teopemsl JleGera, Jlesu, ®Party.
CpaBuenne unterpana Jledera u Pumana. Ifenv u 3a0auu uzyuenus memsl — NpeACIbHBINA
nepexoj MoJ 3HAaKoM HHTerpana Jlebera M ero mpUMEHHEHHME, CpPaBHEHHE HHTErpaia
JleGera u Pumana.

13.

JIuHeiiHble TpOCTpaHCTBa Ha (yHKIMOHAIBI. baHaxoBbl MNpoCTpaHCTBAa. EBKINMIOBHI
npoctpaHcTBa. [lenv u 3adauu u3zyueHuss memvl — BBEACHUE TOHSTHUS JIMHEHHBIX
pocTpaHcTB, baHaxoBbIX U EBKINIOBBIX.

14.

JIuneliHbpIe onepaTopsl HEMPEPBIBHOCTh U OorpaHndeHHocTb. Hopma omneparopa. Cymma u
IPOU3BEICHUE ONEPATOPOB. Llensb u 3a0auu uzyueHus memvl — BBEJCHUE MOHITUS HOPMBI U
HOPMHUPOBAHHBIX IPOCTPAHCTB.

15.

OOpartnbpie omnepatopsl. Teopembl 00 oOparHom omeparope. CrekTp omeparopa.
PesonbBenTa. [lens u 3a0auu uzyyenus memvl — BBEICHHE MTOHATH OOpaTHOTO OMEpaTopa,
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CIIEKTPA U PE30JIbBEHTHI sJIpa.

16.| I[Tonsitue 00 wnHmekce. Teopema @Ppenrosbpma. I[lpumepbl HCHOIB30BaHUS TEOPEMBI
®penrospma: 3a1ada [lIrypma-JInyBuiws, TEOpHUsL MIOTEHIUAJIA, WHJIEKC
muddepeHnraIbHOro oneparopa.
Pacmmpenne moustus (ynkuun. I[IpocTpancTBo ocHOBHBIX (¢yHKIMHA. OO00OIIEHHBIE
¢dbyukaun. JleicTBusa Hax o000mEeHHBIMU QYHKUUAMH. [[env u 3a0auu uzyyeHus memovl —
BBEJICHUE MOHATUs cCOOCTBEeHHBIX GyHKIM. 3amaya [lItypma-JIlnysuis.

17.| Panpr @ypbe. JlocTaTouHble YCIOBUS CXOOUMOCTH psiga Dypbe B TOUKe. Y CIOBUS
paBHOMepHOM cxoaumoctu pajna @ypee. Unrerpan @ypoe. OcHoBHas Teopema. HTerpan
®dypbe B KOMIUIEKCHOM dopMme. [lenwv u 3a0auu uzyuenus memol — u3ydeHue psajaoB Oypre.

18.| JIuneitnbie UHTETpalIbHBbIE YpaBHEHMs. OCHOBHBIEC ONpEEICHUs. 3aqauu, MPUBOJSAIINE K
MHTETPAJIbHBIM ypaBHEHUsAM. IHTerpansHeiii omnepatop Ppearonbma. YpaBHEHUs C
cummerpudeckuM siapom.Teopembl @penronpMa ans  oOwiero ciydas ypaBHEHHUS
Openronbma. MHTerpanbHble ypaBHEHHS C SAPOM, HMEIOMIMM Cla0yl0 OCOOEHHOCTb.
XapakTep peUIeHHUs HHTErPaIbHOTO YypaBHEHUs. [lenv u 3a0ayu u3yuenus memvl —
WHTETPAJIbHbIC YPABHEHUS U 33J1a4M, IPUBOJSALINE K HUM.

19.| YpaBuenuss Bonbreppa. MHTerpanpHble ypaBHEHMs, cojepxaiiue mnapamerp. Metoj
Openronsma.  [uddepennupoBanue B JTUHEHHBIX — mpocTpaHcTBax.  CHIIbHBIN
muddepermman. Cnadenii quddepennuan. Juddepennupyemsie pyHkimonansr. Gopmyna
Teitnopa.Teopema o HesBHON GYHKIIMM ¥ HEKOTOpble €€ MpuMeHeHus. Btopoit
¢byHkunonan. JlocraTo4Hble YCIOBUS SKCTpeMyMa (GyHKIMOHANA. [lens u 3a0ayu uzyueHus
memvl — UHTETpaJIbHbIE YPABHEHUS U METO/bl UX PELICHUSI.

Tabnuuya 4. Illpakmuueckue 3anamusn (cemunapckue)
N Tema
n/n

1. | Anrebpa mHOXecTB. CUETHBIE MHOXKECTBA. MOIIIHOCTH MHOXKECTBA.
Q@yHKUMOHAIbHAS 3aBUCUMOCTb. [IpocTpaHcTBO. YIOPSAOYEHHOCTD.

2. | Merpuueckue mnpoctpanctBa. HepaBenctBo I'enbaepa—MunkoBckoro. CXOAUMOCTb.
[TonHoTaA.

3. | HempepbiBHBIE ~ OTOOpa)keHUsI METPUUYECKHUX  MpocTpaHcTB. llpenenbHble  TOYKH.
3ambikanue. InoTHele MHOKECTBA. OTKPBITHIE U 3aMKHYThIE MHOKECTBA.

4. | IlpyHUIMI CXKUMAIOUIMX OTOOpaKeHUH M €ro MpUMeHeHUs. VIHTerpajabHble ypaBHEHHS
Boabsreppa u @pearonbma.

5. | KoMnakTHbIe MHOKECTBA B METPUYECKUX MTPOCTPAHCTBAX.

6. | Teopus mepbl. Buemnsas mepa. Teopema JleGera o mpoaoKEHUH MEPHI.
W3mepumsbie pynkuuu. Onpenenenne U OCHOBHbIE cBOiicTBa. CXOAMMOCThH MOYTH BCIOAY.
Cx0IMMOCTb 110 Mepe.

7. | Uaterpan Jlebera. OcHoBHbIe cBoiicTBa. CpaBHeHue wuHTerpana Jlebera u Pumana.
Heonpenenennsiit uurerpain Jlebera.

8. | HopmupoBansble 1 baHaxoBbI IPOCTPaHCTBA.

9. | JIunennslie oneparopsl. HenpepbiBHOCTE M orpannyeHHOCTh. Hopma onepatopa. Cymma u
IIPOU3BEECHUE onepaTopoB. IIpocTpaHCTBO JIMHENHBIX OTPAaHUUYEHHBIX ONIEPATOPOB.

10.| O6parnbie onepartopsl. CiekTp onepatopa. Pe3osbBeHTa.

11.| ConpskeHHOE TPOCTPAHCTBO. PediekcuBHOE MPOCTPAHCTBO.
CornpsikeHHBIE OIepaTophl.

12.| KomnakTtasle omeparopel. Ormpenenenuss u  npuMepbl. CoOCTBEHHbIE 3HAYEHUS
KOMITaKTHOT'O olleparopa.

13.| Ilonsatue 06 wunaekce. Teopema @pearonbma. 3amaya Iltypma-Jluysumna. Wuaekc

g depeHInaIbHOro onepaTopa.
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14.| O606mennsle (ynkuuu. JleWcTBus Hax o6oOumieHHbiMH ¢GyHKIuaMu. 1Y B Kiacce
0000IICHHBIX (YYHKITHIA.

15.| I'unp6epTOBEI IIPOCTPAHCTBA. CamocornpsKeHHbIE OIIEPATOPBL. Crektp
CaMOCONPSKEHHOTO ONEPaTopa.

16.| Pagst ®dypoe. JlocTaTouHble ycioBUs cxogumocTu psaga @Pypbe B TOUKe. YCIOBUS
paBHOMEpHON  cxogumoct  psana Dypse. Hurerpan @Dypwe. HHTErpaibHbie
npeoOpa3oBaHusl.

17.| UnTerpanbubie  ypaBHeHuss Bonabreppa. HWHTerpanbHble ypaBHEHHS, COAEp)Kallue
napamerp. Merog ®@pearoapma.

18.| MuTerpanbubie ypaBHeHust @pearoiabMa. Pe3oabpBeHTa HHTETPaIbHOTO YPABHEHUS
®penarosbma.

19.| Dnementsl nuddepeHmanbHOro ucurciaeHusi baHaxoBbIX MPOCTPaHCTB.

Teopemsbl 0 HesiBHOM GyHKIIMHA. BTOpoii pyHkimonai. JloctaTouHbIe yCIOBHS SKCTpEMyMa
¢dbyHKUMOHATA.
Tabauya 5. Jlabopamopnsie padomot RO OUCUUnIUHE
s Tema
n/n
1. | He npedycmompenol
Taonuya 6. CamocmoamenvHoe usyuenue pa3zoesioe OUCUUNIUHbL
Ne
u/n Bonpocsl, BBIHOCHMBbIE HA CAMOCTOSITEIbHOE H3yYeHHe

1. | Merpuyeckue nNpoCcTpaHCTBa:

KpuTepuii npeakomnaktaocti B C [a,b] us C (X ) , e X —KOMIIaKTHOE METPHYECKOE
IpoCTpaHcTBO (Teopembl Apuena U Apiena-AcCKoiM); HENpPEpbIBHbBIE M PaBHOMEPHO
HEeMpephIBHBIE OTOOPAXKEHUS METPUYECKUX IMPOCTPAHCTB, CHKUMAIOIINE OTOOpaKEHUS WU
TeopeMa banaxa o cxxumaroniei 0To0pakKeHHUH.

2. | Tononornueckoe NpoCTpaHCTBO:
pa3Hble BUJIbI KOMIIAKTHOCTH, KPUTEPUN KOMIAKTHOCTHU, CBSI3aHHBIM C IIEHTPUPOBAHHBIMU
MHO>KECTBAMHU.

3. | pan Dypbe, HepaBeHCTBO beccens, cxomumocts psaga Dypbe B TUILOEPTOBOM
IIPOCTPAHCTBE, Teopema Pucca-Puiuepa.

4. | JIuneiiHble onepaTopbl U JIMHEHHBIE (PYHKIIMOHAIBI B HOPMUPOBAaHHOM IPOCTPAHCTBE:
CHEKTP CaMOCOIPSKEHHOTO JIMHEWHOTO OrPaHWYEHHOIo olepaTopa B THUIbOEPTOBOM
IIPOCTPAHCTBE, HOPMa CaMOCOIPSDKEHHOIO JIMHEMHOIO OrpaHMYEHHOIO ollepaTopa B
TMJIbOEPTOBOM IPOCTPAHCTBE, CYIIECTBOBAHME COOCTBEHHBIX YHCEN Y KOMIIAKTHOTO
CaMOCONPSKEHHOT' 0 JIMHEMHOTo oniepaTopa, TeopeMa ['mipbepra — [lImura.

5. | TerpaibHble ypaBHEHHUS:

CBeJIeHHE MHTETPaJIbHbIX YPAaBHEHUI K cHCTeMe JIMHEHHBIX alre0pandeckux ypaBHEHUH K
OOBIKHOBEHHBIM AU PepeHInaTIbHbIM YPAaBHEHUSIM.

6. | IIpoctpanctBa CobosneBa u 00001eHHbIE PYHKIIUH:
npoctpanctBa CoboneBa, XapakTepusanus O0O00OIIEHHBIX MPOU3BOJHBIX, TEOpeMa O
KOMITAKTHOM BJIOJKEeHHH H | (a;b) B Cla;b]-

7. | Onementsl  mudQepeHaTbHOI0  MCYMCICHMS B JUHEMHBIX ~ HOPMHPOBAaHHBIX

MIPOCTPAHCTBAX:
JOCTaTOYHBIE  YCJIOBHMSL ~ CTPOrOro  JIOKQJbHOTO  DKCTPEMyMa  BELIECTBEHHOU
b deperupyemoit dyHkmu B banaxoBom npoctpaHcTBe, ycioBus Jlexxanapa u Skoou.
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5. OneHo4YHbIe MaTEePHUAJIbI IJIA TEKYLIEr0 U pPy0e:KHOT0 KOHTPOJIAA yCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAIUN

KoneunbiMu  pe3ynpTaTaMd  OCBOGHHS ~ HPOrpamMMbl  AUCIHUIUIMHBL  SIBJISIFOTCS
c(hOpMUPOBAHHBIE KOTHUTUBHBIE IE€CKPUIITOPHI «3HATH», KYMEThY, «BJIAJI€Th», PACIIUCAHHBIE 11O
OTJIeNbHBIM KoMMeTeHUUsAM. DopMHupoBaHUE STUX JECKPUIITOPOB MPOUCXOAUT B TEUEHUE BCETO
ceMecTpa 10 ATaraM B paMKaX pPa3IU4YHOTO BUJA 3aHATUH U CAMOCTOSATEILHONU PaOOTHI.

B xozme wu3yyeHMs AMCHUIUIMHBI TPEAYCMATPHUBAIOTCA MeKVWull, pyOexcHviti KOHMPOIb U
NPOMENCYMOYHAS AMmMeCmayus.
5.1. Ouenounvie mamepuavl 013 MmeKyuye20 KOHMpPOJis

Texywuii KOoHmpoab 3HAHUM, YMEHUN W BIIAJEHUN 10 AMCLUILIMHE OCYIIECTBISETCS B
(dbopMe YCTHOTO WJIM MIUCHBbMEHHOTO OMPOCa Ha JISKIIMOHHBIX U MPAKTUICCKUX 3aHATUAX, & TAKKE
B XOJI€ MPOBE/ICHUS CAMOCTOSTEIILHON pabOThI CTY/IEHTOB.

Lenv mekyweeo konmpons — OLUEHKa pe3yibTaToB pabOThl B cEMECTpe U oOecrneueHue
CBOEBPEMEHHOW OOpaTHOM CBSI3U, JUISI KOPPEKIUU OOYy4YEHHs, aKTHUBU3AIMH CaMOCTOSTEIbHOU
pabotel oOyuatomierocst. OOBEKTOM TEKYIIErO0 KOHTPOJS SBISIOTCS KOHKPETU3UPOBAHHBIE
pe3ynbTaThl 00yueHus (yueOHbIe TOCTHKEHUS) 0 AUCIUILITHHE.

Texywuii KOHmpoOnb YCUEBAEMOCTH O00€CIeYMBACT OLEHUBAHUWE XOJa OCBOCHHS
JTUCHUTITMHBI «DYHKIIMOHAIBHBIA aHAIM3)» U BKJIIOYAET: OTBETHI HA TEOPETUYECKHUE BOMPOCHI Ha
MPaKTUYECKOM 3aHSITHH, pPEHICHUWE TMPAKTUYECKUX 3a7a4 W BBHINOJHEHHUE 3aJlaHUi Ha
MPAKTUYECKHUX 3aHSITUSX, CAMOCTOSITENIbHOE BBIIOJHEHUE UHIUBUAYaIbHBIX JOMAIIHUX 33aJaHUN
C OTYETOM (3aIlUTOI) B yCTAHOBJICHHBIN CPOK.

Onenka KauyecTBa TOJIOTOBKM Ha OCHOBAaHWU BBIMOJHEHHBIX 3aJaHUNA  BEACTCS
npenojasaresnieM (¢ OOCYXJIEHHEM pe3yJbTaToOB), OaJibl HAYMCIAIOTCS B 3aBHCHUMOCTH OT
CJI0’)KHOCTH M Ka4eCTBa BHITIOJIHEHUS 3aJaHUs.

5.1.1. Bonpocwt no memam oucyuniunvl « DyHKYUOHATbHBLIL AHAIU3)
(konmponupyemasn komnemenyusn OIIK-1)
Tema 1. BBenenne 0OCHOBHbIX MOHATHI (YHKIIMOHAJILHOIO aHAJIM3A.
1. Bo3aukHOBeHHE (DYHKIIMOHAILHOTO aHAaTN3a KaKk CaMOCTOATEIBHOTO pa3jiesia MaTeMaTHKH.
2.CoBpeMeHHOE pa3BUTHE (YHKIIMOHATBHOTO aHalW3a M €ro CBsS3b C JIPYTUMHU O0IacTIMU
MaTeMaTHKH.
3. MHoecTBa, anredpa MHOXKECTB.
4. CyeTHbIE MHOXECTBA U MHOKECTBA MOIIIHOCTU KOHTHHYYyMa.

Tema 2. MeTprueckne NpoCTPaAHCTBA.
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1. MeTtpuku B KOHKPETHBIX MPOCTPaHCTBAX (mpocTtpaHcTBa
C [a;b] ,C (k )[a;b] , Lp [a;b] ), HepaBeHctBa lembaepa, Komm-ByHskoBckoro,

MuHKOBCKOTO.

2. DKBHUBAJIEHTHbIC METPUKHU; TOJHBIE METPUYECKHUE MPOCTPAHCTBA, KPUTEPUU IOTHOTHI
(Teopema o0 BJIOKEHHBIX, 3aMKHYTBIX U CTATHBAIOIIUXCS I1apax).

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

4. DKBUBAJECHTHOCTh CUYETHOM M CEKBEHIMAIbHOH KOMIIAKTHOCTH, HEOOXOIMMBIEC YCIOBHUS
KOMITAKTHOCTH  (3aMKHYTOCTh, IIOJIHOTA, OTPAaHUYCHHOCTH), BIIOJIHE OTPaHUYEHHBIC

MHO’KECTBA M KPUTEPHUIl KOMITAKTHOCTH Xaycaopda.

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

METPUYECKOE MPOCTPAHCTBO (TeopeMbl Apliena u Apiesna - ACKOJH ).
6. HempepbiBHbIE U pABHOMEPHO HETIPEPBIBHBIE 0TOOPaKEHUSI METPUUYECKUX IPOCTPAHCTB.
7. Cxumarolye oToopaxxeHus 1 TeopemMa banaxa o cxumaromieil 0ToOpaKeHUH.
Tema 3. TonoJsiornueckoe NpocTpaHcTBA.
1. [TonsiTue o Tonosoru4eckoM npoctpancTse. OCHOBHbBIE OHATHUS TOOJIOTHH.

2. Ilpenen n HENPEPBIBHOCTH B TOIIOJIOTHYECKOM IIPOCTPAHCTBE.

3. AKCHOMBI OTJETUMOCTH U CUETHOCTH, CenapadeabHOCTb.

4. KoMmakTHOCTb: pa3Hble BUJIbl KOMIIAKTHOCTH, KPUTEPUM KOMIIAKTHOCTH, CBSI3aHHBIA C

LEHTPUPOBAHHBIMU MHOXECTBAMH.

Tema 4. JInHeliHbIe TONOJIOTHYECKHE M HOPMHPOBAHHBIE IPOCTPAHCTBA.

1. JluHeiHbIE TONOJIOTMYECKUE MPOCTPAHCTBA, MHBAPUAHTHOCTH OTKPBITOCTH MHOXECTBA
OTHOCHUTEJIbHO OMepaluil CI0KEHUsT M YMHOXKEHHUS Ha CKajsp, MOIJOMA0Ne
MHO’KECTBA.

2. Tomnonorus KOHEYHOMEPHOTO OTAECIUMOTO HOPMUPOBAHHOI'O ITPOCTPAHCTBA

3. HopmupoBaHHBIE ¥ €BKJIHJOBBI IIPOCTPAHCTBA, KaK JIMHEWHBIE TOIOJIOTMUECKHE
IPOCTPAHCTBA, TOIOJIOTHUS KOHEYHOMEPHBIX HOPMHUPOBAHHBIX MPOCTPAHCTB, KPUTEPHM
HOPMUPYEMOCTH  JIMHEHHBIX  TOMOJOTMYECKUX  HpocTpaHcTB  (Teopema  A.H.
Konmoroposa).

4. BpinykJible 1 aOCOJIIOTHO BBIITYKJIbIE MHOKECTBA.

5. Psanel B HOpMUPOBAHHBIX MPOCTPAHCTBAX U OAHAXOBBIX NMPOCTPAHCTBAX, €BKIUAOBHI U
THIHOEPTOBBI MPOCTPAHCTRA.

6. Pag @ypsbe, sKkCcTpeMallbHOE CBOMCTBO YACTUUHBIX CyMM psia Dypre.

7. HepaBeHCTBO BCCCCJ’ISI, CXOOUMOCTD pdaa qbypbe B FI/IJ'IB6epTOBOM MMPOCTPAHCTBE.

15



Tema5.

JIuHeiiHbIe omepaTopbl M JIMHEHHbIe (YHKIHOHAJIBI B HOPMHPOBAHHOM

NPOCTPAHCTBe.

Kputepun HenpepbpIBHOCTH JIMHEHHOTO OIIEpaTOpa B HOPMUPOBAHHOM IIPOCTPAHCTBE.

1.

10.

Hopma nMHEHHOro OrpaHUYEHHOIO OlEepaTopa, HOPMUPOBAHHOE IPOCTPAHCTBO
JIMHENWHBIX OIPAaHUYEHHBIX ONIEPaTOPOB.

PaBHOMEpHAs U MOTOYEUHAS CXOAUMOCTb.

Teopema Xana-banaxa o MpOIOMKEHWH JMHEHHOTO (QYHKIMOHANa M €€ CIEACTBUS,
JIOTIOJIHAEMOCTh KOHEYHOMEPHBIX IMOAIPOCTPAHCTB, TEOPEMBI OTACIUMOCTU BBITYKJIBIX
MHO€ECTB.

ConpsiKeHHBIH 0IIepaTop M €ro HOpMa, ABaXK/bl CONPSKEHHBIN OrepaTop.

OOpatHbIif K JIMHEHHOMY OIEpaTopy, COOTHOLIEHWE HOPM HCXOJHOTO OmepaTopa Hu
00paTHOTO K HEMY.

Teopembl banaxa 00 OTKPBITOM OTOOpaXEHHUH, O HEMPEPHIBHOCTU 0OPATHOTO OMEpaTopa,
0 3aMKHYTOM Trpaduke.

JloctatouHble YCIOBUS HENPEPHIBHONW OOpPaTMMOCTH JIMHEHMHOTO OTrpaHUuYEHHOTO
orepaTopa, 0OpaTHBIN OMEePaTOp K COMPSIKECHHOMY.

Pe3051bBEHTHOE MHOXKECTBO, PE30JIbBEHTA U €€ MPEACTaBICHUE.

Cnektp M COOCTBEHHbIE 3HAUEHHs JIMHEMHOIrO oreparopa, KOMIIAKTHOCTb CIIEKTpa
JIMHEHHOTO0 OTPAaHUYEHHOTI'0 OIIepaTopa.

KoMmmnakTHble JIMHEWHBIE ONEpaToOpbl, PABHOMEPHBINA Mpees] KOMIAKTHOIO JUHEHHOTO

oneparopa, 10CTATOUYHBIC YCJIOBUA KOMIIAKTHOCTHU JIMHENHBIX OIepaTopoOB.

Tema 6. UnTerpanbHble ypaBHeHMS.

1. UaTerpanbhble onepatopsl B Cla;b| U L,[a;b], ©X KOMIIAKTHOCTb.

2.

Wnterpanbubie ypaBHeHus @Openronbma u BonbTeppa, yCloBUS pa3pelIMMOCTH 3THUX

YpPaBHEHUM.

3. C;kxuMaeMOoCTh HEKOTPOM CTENEHU MHTErpajibHOro oneparopa BonbTeppa ¢ orpaHMuE€HHBIM

AIPOM.

4. CBeieHHE MHTETPAJIbHBIX YPAaBHEHUH K CHCTEME JIMHEHHBIX alreOpanyeckux ypaBHEHHH K

OOBIKHOBEHHBIM /() (hepeHIInaIbHBIM YPaBHEHUSM.

Tema 7. IIpocTpancrBa CodoJieBa 1 00001IeHHbIE (PYHKIIUH.

1.

2.

[Ipumenenne Teopembl ['mnpbepra — IlMuara K perieHHIo ypaBHEHMM B YacTHBIX
IIPOU3BOAHBIX, 3a1a4a [lItypma—Jlnysumis.

XapakTepu3anus 0000MIEHHBIX IPOM3BOIHBIX, TEOPEMa O KOMIIAKTHOM BIIOXKEHHUU H, (a;b)

B Cla;b]-
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3. IIpoctpancTBO OCHOBHBIX (GyHKIHMA D, mpuMepsl OCHOBHBIX (YHKIIHMHA, Cpe3arolniue

(GYHKIUH, MJIOTHOCTD D(Q) B L,(Q), CXOOMMOCTb B NPOCTPAaHCTBE [, HENPEPBIBHOCTh

onepaTopoB nuddepeHpoBaHus, YMHOKEHUS U JIMHEWHOM 3aMeHbI IepeMeHoil B D .
4. JlokanmbHble CBOMCTBA O0OOOIICHHBIX (YHKIMH, HOCHUTEIh OOOOIICHHBIX (YHKIIHH,
CBEpPTKAa OCHOBHOM M 000011IeHHON (hYHKIIHMI, CBOWCTBA CBEPTKH.
5. @yHgamMeHTalbHOE penieHne AU PepeHInaTbHOrO onepaTopa B YaCTHBIX MPOU3BOIHBIX

C TIOCTOSIHHBIMH KO3(pPHUIIMEHTaMH; MPOCTPAHCTBA S OBICTPO YOBbIBaromuX GyHKIHHA U

S’ MenneHHO pacTyMXx pacnpeneneHuii, npocrpanctsa E u E’ .
Tema 8. DiemeHntbl Au(pdepeHUIHATBLHOIO HCYUCIEHHS B JHHEHHBIX HOPMHPOBAHHBIX
NPOCTPAHCTBAX.
1. CBsa3p Mexny cuibHOW u cnaboil nuddepeHuupyeMocTbio, (GopMyina KOHEUYHbIX
MIpUpaIIECHUMN.
2. HeoO0XOAWMOE YCIOBHE JIOKAJBHOTO JKCTpeMyMa BelecTBeHHOH auddepenunpyemoit
¢yHkun B banaxoBom rmpocTpaHcTBe.
3. Knnaccuueckue 3ajauy BapualiiOHHOTO UCUUCIIEHUS], ypaBHEHHE Dilepa.
4. Ilonunuuelinple oToOpaxkeHus, nuddepeHIpyeMocTs, TPOU3BOAHbIE U nUdepeHInaIbI
BBICIIUX TOPSAKOB O0TOOpakeHU B baHaxoBOM MpOCTpaHCTBE, CUMMETPUYHOCTh OMepaTopa
BTOPOW ITPOU3BOJHOM.
5. ®@opmyna Teinopa, aOCTaTOYHBIE YCIOBUS CTPOrOrO JIOKAaJbHOIO 3KCTpEMyMa
BEIIECTBEHHON JuddepeHurpyeMoii (QyHKUMH B baHaxoBOM MpPOCTPAaHCTBE, YCIOBUS
Jlexxannpa u Skoowu.
6. TeopeMa o HeIBHOM (PyHKIIMHU, YCIOBHBIM 3KCTPEMYM BellleCTBEHHOW nuddepeHupyemoit

¢ynkun B banaxoBom npoctpaHcTBe U MeTOJ MHOXKuUTenel Jlarpanxka.

Kpumepuu ¢hopmuposanua oyenok (oyenusanus) ycmmuozo onpoca
VYcTHBIN onpoc SBISIETCST OJTHUM U3 OCHOBHBIX CIOCOOOB yu€Ta 3HAHWN 00Yy4aromerocs
no aucuuiuivHe «@OyHKUMOHAJIBHBIA aHalu3». Pa3BEpHYTHIM OTBET CTYJIEHTA JOJLKEH
NpPEICTaBIATh COOON CBSI3HOE, JIOTMUECKHU IMOCIeI0BaTeIbHOE COOOIEHNE Ha 33JaHHYIO TeMY,
MIOKa3bIBaTh €r0 YMEHHUE NPUMEHATH ONPEAEICHUSI U MPUMEHATH AJI PEUICHMs MPaKTHYECKUX
3ajad.

B pezynemame ycmmnozo onpoca 3nanus, 00y4aroue2oca O4eHuaromca no cieoyruieii

wKane
AT Kpurepun oneHnBanus
0aJ1710B purep
3 OO6yuarommiics
- TIOJIHO M3J1araeT M3yueHHBI MaTepua, 3HaeT Bce (OpMYyIIbl, MpUMEHsIEMbIe
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METOABI U UX TOYHOCTB;

- IOHUMAET MaTepuall, MOXKeT 000CHOBATh CBOM CYXKAEHUS, IPUMEHUTh 3HAHUS
IIPU PELICHUU NTPAKTUYECKUX 3a/1a4 JUIsl CAMOCTOSITEIIbHOTO BBIIIOJIHEHHUS;

- M3J1araeT MaTepuas I0CIeA0BaTEeIbHO U IPABUIIBHO C TOYKU 3PEHUS HOPM
JIMTEPATYPHOTO SA3bIKA.

2 OO0yuaromuiicst 1aéT OTBET, YIOBJICTBOPSIONINN TEM K€ TPEOOBaHUAM, YTO U
st «3» 06ajIoB, HO IOMYCKAET HECYIIECTBEHHBIE OINOKHU, KOTOPBIE CaM ke
UCIIPABIIAET, U HEKOTOPbIE HEJOUETHI B MOCIEA0BATEILHOCTH U 0hOpPMIICHUN
U3JIaraéMoro MaTepuaa.

1 OO6yuaromuiicsi OOHApY’KUBAET 3HAHHWE U TIOHUMAaHUE OCHOBHOTO MaTepHaa 1o
AaHHOHU TeMe, HO:

- U3JIaraeT MaTeprasl HEMOJIHO U JIONYCKAeT HETOYHOCTHU B OINPEICICHUN
MOHSTHUN, 3HAHWI METOJIOB, NX TOUHOCTH;

- HE YMEeT J0CTaTOYHO ITyOOKO M JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXKICHUS U
MPUMEHSATHh METOJIBI;

- M3J1araeT MaTepuaj Hermocae0BaTeIbHO, TOMYCKAET OUTHOKH.

0 OOyyaromumiicss 0OHapy>KMBaeT He3HAHUE OOJBIIEH YacTH pa3jieia H3y4yaeMoro
MaTepuaa, JoImycKaeT OmMOKH B (hOpMYITUPOBKE U (OpMyJiaX, IPU OICHKE
TOYHOCTH METOJIOB.

5.1.2. Ouenounvie mamepuainsl 011 CAMOCMOAMETbHOU PAOOmMbL 00YUAIOUE20CA
(munoevie 3a0auu) (konmponupyeman komnemenyus OIIK-1)

[lepedyenn TUMOBBIX 3a/1a4 VISl CAMOCTOSITEIHLHOM paboThl chOPMUPOBAH B COOTBETCTBUU
C TEMATUKOW MPAKTUYECKUX 3aHATUI 110 JUCUUILUINHE «DYHKIIMOHAIBHBIN aHAIU3Y.

CaMmocrtosiTennbHasi pab0OTa  OLIGHMBAETCS  CTENEHBIO OCBOEHHUS  BOINPOCOB IS
CaMOCTOSITENILHOTO M3yueHus (cM. Tabmuily 6) U WHAMBUAYAJIbHBIM BBIMOJHEHHUEM 3aJaHUi K
MPAKTUYECKUM 3aHSITHUSIM.

Tema 1: Anzebpa muoscecme. Cuemnuoie mnoxcecmea. Mouwjpocmos MHOMCECEA
1. Hano:a) A,BS Z, A=1{1;2;5;7;9;11}, B = {1;4;6;7}.

6) A,BCS 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. Ucnonb3ys nuarpaMmsl Disepa-BenHa qoka3aTh TOXKIECTBA:

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

2) A\(BUC)=(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);
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6) ANBUC)=(ANB)U(ANC)
7Y (ANB)\(ANC)=(ANB)\C;
4. B teuenue Hemenu B kuHOTearpe nud ¢uibMbl A, B, C . Kaxnapiii u3 40 mKOIbHU- KOB
Bugen nubo Bce 3 ¢wmibma, aub0 omuH U3 TpEX. PuiabM A Bujenu 13 MIKOJIBHUKOB.
@M B Bugenn 16 mkoinsHUKOB. @OuiabM C Bunenu 19 mxoabHUKOB. CKOJIBKO IITKOJIBHUKOB
BU/JICJIN TOJILKO IO OAHOMY (hUIbMy?
5. B mexnaynaponHoit koHdepenuu yaactsoBaio 120 genosek. M3 HuxX 60 BIageioT pyCcCKUM
A3BIKOM, 48 — aHIVIMHCKUM, 32 — HEMEUKUM, 21 — pycCKUM U aHINIMHCKUM, 19 — aHrauiickuMm u
HEMeLKUM, 15 — pycckuM 1 Hemeukum, a 10 yenoBek BiIaer0T BceMu TpeMs si3bikaMu. CKOJIBKO
Y4aCTHUKOB KOH()EPEHIIUU HE BJIAJICIOT HU OJJHUM U3 3TUX SI3BIKOB?
6. B wiacce 40 yuyenukoB. M3 HMX 1O pycCKOMy S3bIKy MMEIOT TpoWku 19 uyenoBek, 1o
MareMatuke — 17 4enoBek u 1o ¢usuke — 22 yenoBeka. 4 yUeHHKAa UMEIOT TPOUKH TOJBKO IO
OJIHOMY PYCCKOMY SI3BIKY, 4 — TOJIbKO 10 MaTtemaTuke u 11 — Tonpko no ¢usuke. [1o pycckomy,
MaTeMaTuke U (PU3UKE UMEIOT TPOUKU 5 ydamuxcs. 7 4eloBEeK UMEIOT TPOHKU 110 MaTeMaTUKE U
¢uznke. CKOJIBKO yUEHUKOB UMEIOT TPOMKHU MO ABYM U3 TPEX MPEIMETOB?
Tema 2: Mempuueckue npocmpancmea. Hepasencmeo I'envoepa — Munkoeckozo
1. JlokazaTh, 4YTO aKCMOMBI METPUYECKOTO MPOCTPAHCTBA IKBUBAJICHTHBI cieayrommm: 1) p(X,
Y)=0=2x=y;2)p(x,y) <p(x,2) +p(y,2) VX, y,zEX.
2. Jlokaszarh, 4TO IJs JIOOBIX DJIEMEHTOB X, y, Z, t METPUUYECKOro mpocTpaHctBa (X, p)
CIIpaBeIIMBbI HEPABEHCTBA:
1) | p(x, z) — p(y, 2)| < p(X, y) (BTOpO€ HEPABEHCTBO TPEYIOJIbHUKA);
2) | p(x, z) — p(y, V)| < p(X, y) + p(z, t) (HepaBEHCTBO YETHIPEXYTOJILHUKA).
3. Iloka3aTe, 4TO B mpocTpaHCTBE By HEPABEHCTBO TPEyrojbHUKA BBIMOJIHAETCS B YCHJICHHOU
dopwie p(x, 7) < max{p(x, y), p(y, 2)}.

n+1

4. Haiitu PacCTOsIHUEC MCXKAY JJICMCHTAMU X, =

n

1
2" u y, =—2" BIPOCTPAHCTBE /,.
n! n!

5. Haiitu paccrosuue Mexy snementamu x(r)=ch(t)u y(r)=1 B npocrpanctse L, [0,2].
Tema 3: Ilpunyun corcumarowyux omodpaxcenuii u e2o npumenenus. Hnmezpanonole ypagnenus
Bonvmepa u @peozonvma.

1. Hyers f: R — R — nuddepentmpyemas dpyuxuus. [Ipy KaKoM yCIOBHH Ha TPOU3BOIHYIO

OHO Oy/IeT CKUMAIOIIINM?

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

2. HaiiTn HEOABMKHBIE TOUKH OIlEpaTopa Ax(t)={ 0)=x(1/2), (0)=1
x\0)=x , X =1.
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3. Jlokasarh CyIIECTBOBAHME EIMHCTBEHHOE PELIEHUS HEABHO 3a1aHubIx QpyHkimii 8 C [0,1],
1
eciu y(x) + §exarctgy(x) + f(x)=0, f(x)eC [0,1] npu HekoTopoM A, eciu

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

4. HaiiTu HEnoABM>KHBIE TOUKH OIEepaTopa AX(I)={ ( /2) 1 ’(0) ,( )
x\r/2)=1, x\0)=x{7

5. SBnserca 17| byHKIMA p(x)=xe* peleHneEM MHTErpajbHOIO
YPaBHCHHSA: go(x) =e’sin x + ZJ.OX cos (x - t)go(t) dr.

Tema 4: /Tuneitnvie mononozuueckue u HOpMUPOBAHHbIE npOCMPAHCMEa

\/x_3 —x*, Ko20a X uppay.mouxa uz [0; 1],
1. Beraucnuth uHTErpan Jlebera GyHKIUU (o(x) =<x—Inx, koeda x uppay. mouxa u3z [l;e],

arctg’x,  Koeda X pay.mouxa u3 [O;el

\/_3 2 .
X’ —X", Ko20a X uppay.mouyxa u3 [0, 1],
2. Boeruncnuth unrerpan Jlebera pyHKIuu (p(x) =4x—Inx, xo20a x uppay. mouxa us [l;e],

arctg’x,  Kkoeda x pay.mouxa us [O;el

x* —cosx, ecnu X uppay. us [O;;r]

3. Borumcnuts unterpan Jebera dynkmun o(x)=1< x> —x, kozda x uppay us [m;2x] .

x>+ x, ko20a x uppay u3 [O; 27[]
4. Boraucnuts HOpMy [x(t)| smementa x(r)=1’ 61 B mpoctpanctee L,[-2;2].

5. BBISICHI/ITB, MOJKHO JIM B IIPOCTPAHCTBE X mofng HOpMOfI 3JIEMEHTA x€ X NOHHUMAThH YHUCJIO

o = max (3 |, )2

1<k<n
Tema 5: /luneinvie onepamopul u TuHelHble YYHKYUOHATbL 6 HOPMUPOBAHHOM HPOCMPAHCIEE

1. Beraucints Hopmy |x(¢)] onementa x(t)=1> —6r B npoctpanctse L [-2;2].
2. BbIsICHUTB, MOKHO JIM B NIPOCTPAHCTBE X O] HOPMOM 3JieMeHTa x€ X MOHUMATh YUCIIO

el = max (37 fx, )2

1<k<n

1
3. HaiiTu HOpMY HMHTErpajlbHOTO OIEpaToOpa C HEMPEPHIBHBIM SAPOM y(l‘ )= IK (t ,S)X(S)ds,
0

paccMaTpHBas €ro Kak oneparop, oroopaxarommii C [O,I]B C [O,l].
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t
4. Tlyete X =C [0,1]1/1 AXZJX(T)dT, a A -orpaHuyeHHBIH TMHEHHBINA omeparop. Haitu
0

Aly.
Tema 6: Humezpanvusie ypasnenus

1. C  mnomoupl  pe30JIbBEHTHl  HAWTH  pEIIEHWE  MHTETPaIbHOIO  ypaBHEHUs
o(x)= J‘; e olt)dt + x.

2. Halitu  pemieHMe  HHTErpajbHOIO  ypaBHEHUS  C  BBIPOKICHHBIM  SAPOM:
o(x)= /IJ-OI (t2 + 2tx)go(t)dt+ X%

3. Haiitu coOcTBeHHbIE 3HAa4eHUS M COOCTBEHHBIC (YHKIMH HHTETPATBHOTO ypaBHEHUS:

1

p(x)=1 IO (2xe> + 262 )oole ).

4. SlBnsercs mm  QyHKUUS ¢(x)=xe* peureHHeM HHTErpagbHOTO  YpaBHEHHS:
p(x)=e"sin x+ 2.[: cos(x—1)pl(t) dt .

5. C nomouipo npeoOpa3oBanus Jlammaca HalTH pellleHME HHTErpalbHOIO YpaBHEHUS

p(x)=1+x+ J-: (x— t)z olt)dr.

¢ olt)dt
6. Pemmth uHTErpanbHoe ypaBHeHue Abers: I (0( ) = x—+/x.
0

Tema 7: llpocmpancmea Coboneea u 060o6uennvie hynkuyuu

1. Haiitu coOcTBeHHblE 3HAa4eHHs] U COOCTBEHHbIE (YHKLUMU HHTErPajbHOrO YypaBHEHUS:
! 2 2
p(x)=1 IO (2x¢> + 26 )ople ).
2. Halitu coOcTBeHHbIE 3HA4YeHHMs] U COOCTBEHHbIE ()YHKUMU HHTErPajIbHOIO YpaBHEHUS:
1
o(x)= /1.‘-0 (t2 + 2tx)¢)(t)dt +x%.

Tema 8: Onemenmwur Oughhepenyuanvnozo ucuucnenus 6 JAUHEHHBIX HOPMUPOBAHHBIX
npocmpancmeax

1. C nomompio mpeoOpazoBanus Jlammaca, HalWTH  pelleHMe KpaeBOM  3ajauu:
=u,, u(x,0)= sin x, u,(x,0)=0, u(0,£)=0, u(1,£)=0.

utt

2. Haiitu npousBoanyto @perie 0ToOpa>keHus
F:R*—>R:y, =1g(x,)+ctg(x,); y, =sin(x,)cos(x, )—sin(x, )cos(x;)
(7[ V4 ﬂj
B TOYKE | —;—;— |.
346
21



3. CBecTu K HHTErpaJlbHOMY YPAaBHEHHIO KPAEBYIO 3a]1ady: y”(x)— y(x): 0, y(O) =1, y(l) =0.

Kpumepuu ¢gopmuposanua oyenueanusa no 3a0aHuim 071 CAMOCHOAMETbHOU
padomul cmyoenma (munoewvie 3a0auu)

CamocTrosiTebHOE BBIMIOJIHEHUE 3a/IaHUM HA MPAKTUYECKUX 3aHATHUSAX SBISIOTCS OAHUM
U3 OCHOBHBIX CIIOCOOOB y4é€Ta 3HaHMI oOydaromerocs 1no AUcCUUILINHE «DYHKIMOHAIBHBIN
aHaIN3Y.

B pesynbrare 3HaHHS 00y4aloIIerocs: OLEHUBAIOTCS 110 HIDKE CIIETYIONIeH HIKae.

KoaunuecTtBo

Kpurepun oueHuBanus
0aJ1710B p p n

3 OOyyarormmiics

- IOKa3aJl ITyOOKMe 3HaHHSI MaTepHaa 110 MOCTaBJIEHHBIM BOIIPOCaM, TPaMOTHO,
JOTUYHO €r0 H3J1araeT, CBOOOJHO HCIIONB3yeT HE00XOoauMble (OPMYIIBI MpU
pelIeHny 3a1ay;

- 3HACT BCC (1)OpMyJ'II)I, MPUMCHACMBIC MCTOABI U UX TOUHOCTD,

- MOXET MPUMEHSTh 3HAHWS TIPU PEIICHUH MTPUKIIaTHBIX 33124 IS
CaMOCTOATCIIbHOI'O BBIITOJIHCHU .

2 OO0yuarommmiics

- 1aéT OTBET, YJOBJICTBOPSIONININ TPeOOBAHUSIM;

- TBEpJO 3HAET MaTepHall, TPaMOTHO €r0 U3J1araeT, He JOIMYyCKAaeT CYLIECTBEHHBIX
HETOYHOCTEW B MPOLECCE PEIICHUS 3a1a4;

- caM UCHPABIISIET CBOM HECYIIECTBEHHBIC OMUOKH U HEKOTOPbIE HEAOUETHI.

1 O6yanOHlHﬁCH O6H8.py>KI/IBaeT 3HAaHHUC U IIOHUMAaHHUEC OCHOBHOI'O MaTepuajia 1o
IMOCTaBJICHHBIM BOIIPpOCaM, HO HC YCBOUJI €0 IICTEUICI\/JI, A0ITyCKacT OTACIIbHBIC
HCTOYHOCTH IIPpU PCHICHUHU 3a1a4.

0 OO0yuaromuiicst 10mycKaeT rpyobie OITMOKH B OTBETE Ha IMOCTABJICHHbIE
BOMPOCHI U IIPU PEIICHUH 3a/1a4.

bannel MOryT cTaBUTBCS HE TOJBKO 3a €IMHOBPEMEHHBIH OTBET, HO U 3a
paccpeloTOUYeHHBI BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JIaHHBIX CTYACHTOM Ha HPOTSHKEHUH
3aHATHSL.

[lepeueHb TUMOBBIX 3a/1a4 JUIsl CAMOCTOSITENIbLHOM paboThl c(hOPMHUPOBAH B COOTBETCTBUU
C TEMaTHKON NMPAaKTUYECKUX 3aHATUHN 10 AUCHUIITHHE.

CamocrosarenbHass pa0oTa  OIIGHMBAeTCsl CTENEHbIO OCBOCHMS  BOIIPOCOB  JUIS
CaMOCTOSITENILHOTO M3yueHus (cM. Tabiauiy 6) U MHAUBUAYyaIbHBIM BBIMOJIHEHHEM 3aJlaHUM K
PaKTUYECKUM 3aHSATHSIM.

5.2. Ouenounvie mamepuainsl 013 pyoerHcHO20 KOHMPOIA
Pybedcnviti konmponb TIPOBOJAUTCS C LENBIO0 ONPE/IETICHUs KaueCTBa OCBOCHUSI yUeOHOTO
MaTepuaia B LeJIOM. PyOexHbIi KOHTpPOJIb OCYyIIECTBISeTCS 1O Oonee WIM MeHee

CaMOCTOATCIIBHBIM pa3aciaM KypCa W IPOBOJHUTCA IIO OKOHYAHMM H3YUCHHSA MaTcpHaia B
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3apaHee YCTaHOBJICHHOE BpEMsl.

KOHMPOJIbHIX MEPONPUAMUSL NO 2PAPUKY.

B Teuenune cemecTpa TNPOBOIUTCS mpu pyOEd’CHbIX

PyGexHbIii KOHTpOJIb TPOBOJUTCA B BHUJE KOJUIOKBUYMOB (WJIM CaMOCTOSITEJIbHBIX,

KOHTpOJ'IBHBIX) Ha INPAKTHYCCKUX 3aHATHAX, 4 TAKKE KOMIIBIOTCPHOI'O TCCTUPOBAHUS.

5.2.1. Oyenounvie mamepuansl 0715 KOJNI0KEUYMOE (KOHMPONbHBIX padOm)

(konmponupyeman komnemenyus OIIK-1)

OHGHO‘IHBIG MaT€puraibl U IKajla OUCHUBAHUSA IJIA KOJIJIOKBUYMOB ITPUBCICHEI B II. 511,

a OIICHOYHBIC MaTEpHaAJIbl U IIKAJIa OUCHUBaHUA IJId KOHTpOJ’IBHOfI pa6OTBI -8B 5.1.2.

10.

11.
12.

O0pa3ubl KOHTPOJIbHBIX 3aJaHUH

[TonsaTue cxondmuxcsi MOCAEAOBATEILHOCTEH B TOMOJOTUYECKOM MpocTpaHcTBe. CuibHas

CXOAUMOCTD.

I[OKaSaTb, 4TO IEPCCCUYHCHUC KOHCYHOI'0 4YHC/Ia TOIIOJOIrMYCCKHX IIPOCTPAHCTB — C€CTb

TOIMOJIOTMYCCKOC MMPOCTPAHCTBO.

Hatitu pacCToAIHNUEC MCKY SJICMCHTAMU X

Haittn HenmoiBU>KHBIE TOUKHU OnlepaTopa
Boeruncnuts unrerpan Jlebera ¢pyHkiumn

Haiitu PacCTOAHNUEC MCIKAY SJICMCHTAMU

Haittun HenmoiBM>KHBIE TOUKHU OnlepaTopa

Breruncnuts unterpan Jlebera ¢pyHkimum

Haittn HenmoBM>KHBIE TOUKHU OnepaTopa

Boruncnute unrerpain Jlebera pyHkuuu

Haiitn paccTosiHME MEXTy JIEMEHTAMU
BrIssCHUTB, MOKHO JIM1 B IIPOCTPAHCTBE

o = max (37 |, )2

1<k<n

= n+12’" u'y :%2’" B IIPOCTPAHCTBE /,.
n.

n' n

Ax(t) _ x”(r)+ (772 + l)x(t),

x(0)=x(1/2), ¥'(0)=1.

-

Ha unrepsaine (0,+w).

- [x]+ 2
X, = n+42’" uy, =122’” B IIPOCTPAHCTBE /,.
n n
1 "
Ax()=1" 4z (1)

\/? — X, K020a X uppay.mouxa u3 [O;l],
go(x) =3x—Inx, koeoa x uppay. mouka u3z [1;6’],

arctg ’x,  Ko20a x pay. moyka u3z [0; el

{x"(t)+ 5x(7),

Ax(r)= Az12)=1, ¥(0)=x(x)

1

f(x)= =<2~ naunreppane (0,+o).

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

X moa HOpPMOH deMeHTa x€ X TMOHUMATh YUCIIO
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13.

14.

15.
16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

x"(¢)-8x(t),

HaiiTi HenoBIKHbIE TOUKH OMepaTopa Ax(t)z{ (1/3)=1, x(0)=0
X =1, x'(0)=

x* —cosx, ecnu X uppay. uz [0;77]
Brruucouts unterpan Jlebera dynkuun ¢x) =4 x> —x, kozda x uppay us [z;27z] .

x* +x, koeoa x uppay u3 [0; 27[]

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

C  [NOMOIIBIO  PE30JbBCHTHl ~ HAWTH  pEIICHME  HMHTETPAIbHOTO  ypPaBHEHUS
X
o(x)= J.O e o(t)dt + x.

Hatitu npousBognyro ®perie 0ToOpakeHUs

F:R* >R :y =1g(x,)+ctg(x,); y, =sin(x, )cos(x, )—sin(x, )cos(x;)

T T
B TOUKe | —;—;— |.
(3 4 6)

N x+1
Haittu pe3onbBenTy sapa K (x,t) = 1ot JUISl UHTETPaJIbHOTO ypaBHEHUs BonbTepa.
+t

CaecTu K MHTETPaNbHOMY YPaBHEHHUIO KPAeBYIO 3aady: y"(x)— y(x) =0, y(O) =1, y(l) =0.

Haiitn PCUICHUC HHTCIPaJIbHOI'O YpaBHCHUA C BBIPOXKJICHHBIM AApOoM:
1
2 2
(p(x)zﬂj-o (> + 2x)ole )t + 5.
Haiitiu coOcTBeHHBIE 3HAYEHUS U COOCTBEHHBIE (bYHKI_[I/II/I HHTCIPAJIBHOI'O YpPABHCHUS:

p(x)=1 I; (2x¢> + 262 )ople ).

x*+x, npu xe[—l;Z],

Haiitu npeoOpa3oBanue @ypne pyHKIuu f (x) =
0, npu x¢ [— L; 21

C nomompbio mnpeoOpasoBanusi Jlammaca HaWTH pelleHWE MHTErPajJbHOTO ypPaBHEHMUS
o(x)=x? +_[; e o(t)dt.

SBngercs nm  QyHKUUA p(x)=xe* pemeHMEM HHTErPaNTbHOTO  ypPABHCHHS:
p(x)=e"sin x + ZIOX cos(x—1)p(t) dt .

C mnomomibto mnpeoOpasoBanust Jlamimaca HaWTH pellleHWE MHTErPajbHOrO ypaBHEHUS

go(x) =l+x+ JOX (x —t) (p(t)dt.

Pemnth nHTErpanbHOE ypaBHEeHHE Abens: J go(t)dt = x—+/x.
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27. C nomomplo mpeoOpazoBaHusi Jlarutaca, HaWTH  pelieHHWE  KpaeBOW  3ajayu:

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

23

2
. X
28. Haiitu pe3onbBeHTy siapa K (x,t) =—- IUISl HHTErpalIbHOTO ypaBHeHus1 BosbTeppa.
t

Kpumepuu qbopmupoeanuﬂ OUEHOK nO KOHmMPOJIbHbIM MOUKAM (KOHmp0Jleblepa60n’lbl,'

KO10KGUyM)

IIponeHT NpaBUJIbLHBIX OTBETOB KosmmyectBo 6a1108

ooitee 91 %
81-90 %
71-80 %
61-70 %
51-60 %
41-50 %
3140 %
21-30 %
11-20 %

6-10%
menee 6 %

—
=]

O (N |W|A [N\ |[\O

5.2.2. Oyenounvie mamepuanvi: Tunoevie mecmoswvie 3a0anus no OucCyunIUHe
«@ynkyuonanvholii ananus) (konmponupyemasn komnemenyus OIIK-1)
[lonuelidi  mepeyeHb  mecmogvlx  3a0anuii  npeocmaeinen ¢  IJOHC -

http://open.kbsu.ru/moodle/course/view.php 2id=1200

Tecm — cuctema CTaHJAAPTU3UPOBAHHBIX 33J[aHUH, IMO3BOJIIONIAS ABTOMATH3HPOBATH

IIPOLIeIyPY U3MEPEHMS YPOBHS 3HAHUN U YMEHHM CTYCHTA.
Oopa3zuyvt mecmogvix 3a0anuil

1. MHO>XeCTBO BCEX LENIBIX YUCEI ABISETCS:
+: CUETHBIM
-: HECUETHBIM
-: KOHCYHBIM
-: IIyCTBIM
2. OmnpeneneHHOE TMPABUJIO WM 3aKOH, MO KOTOPOMY KaKJIOMY HATypajlbHOMY YHCITY

neN CTaBUTCA B COOTBETCTBHE OIMpCACICHHOC HGﬁCTBHTCHBHOC YUCJIIO X, eER,

Ha3bIBACTCS:
-: (pyHKIIMOHATIOM
- hyHKIIHEH

-: OIIepPaTopOM
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+: IIOCJIEA0BATEIbHOCTBIO

3. Ilepeceuyenue 1000r0 KOHEUHOTO YHCIA OTKPBITBIX MHOXKECTB €CTh!
-: 3aMKHYTO€ MHOXECTBO

+: OTKPBITOC MHOXECTBO

- IyCTOE MHOXECTBO

- IyCTOE MHOXECTBO

4. IlycToe MHOXKECTBO UMEET MEPY:

- 1

L
2

-2

+:0

5. Mepoi1 unrepBaina (a,b) ABJIACTCA:

- a+b

a+b
2

+:b—a
b—a
2

6. 3aMKHYTBHIM IIapOM pajuyca r C IEHTPOM B TOYKE Xo B METPUUYECKOM MPOCTPAHCTBE
(X, p) Ha3bIBAETCSI MHOXKECTBO:
= {x€X:p(x,x0)>r}
+H{xEX:pK,x0) <1}

= {x€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

T AAA=D
26



~AAB=ANB
~AAA=2A
9. ®yHKIMeH B3aUMHO OJHO3HAYHO OTOoOpaxkaromieit orpe3ok [-10; 10] Ha oTpesok [75;

100] siBnsieTcst GyHKUMA:

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

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

10. @dyHkuuei B3auMHO OAHO3HAYHO oToOpakatoiei orpe3ok [0; 1] Ha oTpesok [a; b]
aBrsgeTca QyHKIMS:

-y=ax+b

+:y=(b—-a)*x+a

-2y =(a-b)*x

-my=(a+b)*x

11. EBkua0oBO n-MepHOE IpOoCcTpaHcTBO R™ HOcHTENEM KOTOPOTO SIBISIETCS MHOKECTBO
BCEBO3MOXHBIX YIOPSTOYCHHBIX HA0OpPOB W3 N YHCET SBISCTCS METPUUCCKUM

IIPOCTPAHCTBOM, €CJIH 3a PACCTOAHHUC IIPUHATD!:

+: ,O(X, y) = W/Z(xi - yi)z

- p(x, )’):xi ty;

L P = [ =)
i=1

S pa ) = (= y) 3

12. TIpocTpancTBO X OYyIET METPUUYECKUM, €CIIU::

+: plx,y)= (})sin tx(t)— y(t) dr
- plx,y)= (})|sin x(t)—sin y(¢)dr

) = [N =50
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1
-0 po, ) = Jsin x(z)|x(e) — y(z) dr
0
13. PaccTosiHME MEXIy DJIEMEHTaMHM sin/ M cos°/ B METPUYECKOM IIPOCTPAHCTBE
T
C| 0,— | paBHo:
2
-0
+: 1
- 1,5

-2

14. PaccrosgHne MexXIy O2JIEMEHTAaMU sinf MW cost B METPHUYECKOM IIPOCTPAHCTBE

T T
L,|—=:= | paBHO:
2{ ) 2} p

+:

o0
15. beckoHeYHass CHCTEMa JIMHEWHBIX alreOpaMdecKUX ypaBHEHHH X; = Zaijx ;T b, ,
Jj=1

i=12,... HUMEET CINHCTBECHHOE peuicHue X = (x 1, %X5 ,) el 2 I JIF000H

T0CJIEI0BATENILHOCTU b = (b;,b,,...) €L, , €CIIH BBINOJHEHO YCIOBHE:

> 2
+: Z‘alj‘ <1

i, j=I

16. HenogBMKHBIMU TOUYKAMH 0TOOpaXKeHUst f(x)=x* —4x+4 OyayT TOUKH:

- 2
+:1; 4
- -1; 1
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= —A3; 2

17. lycte A; u A, - 1Ba OrpaHUYEHHBIX OTKPBITHIX MHOXKeCTBA. Ecin A; < A,, T0:
+ u(4,)<pu(4,)

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

= u(A;)>u(A,)

< u(A,)=n(A,)

18. Mepa MHOxecTBa Touek oTpeska [0; 1], B pa3iokeHWH KOTOPHIX B OECKOHEUHYIO
JECATUYHYIO IpO0b NPUCYTCTBYIOT Bce UPpbI oT 1 10 9 paBHa:

+:0

-: 0,5

-2 0,75

-1

19. Unterpan Jlebera Ha otpeske [0; 1] oT pyHKIMHN

2
X%, 6 payuoHanbHplX MO4KaAX
flx)= ) pay paBeH:
— X%, 6 uppayuoHabHbIX MOYKAX
-0
2
3
oL
3
1
+—=

20. Unrerpan JleGera na muoxectse [0; 1] or ¢pynkmun f (x) paBHOI x> -1 BO Bcex

TOYKaX MepeceyeHusi KaHTOPOBAa MHOKECTBAa U HEKOTOPOro MHOXKecTBa E u paBHOU x B
OCTaJIBHBIX TOUKax oTpe3ka [0; 1] pasen:

-0

-:-0,75

+: 0,5

-1
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21. Berumcmurs [ f(x)du, ecnm f(x):{\/()_, o xfﬂ rae JI — KaHTOpPOBO
[0;1] x, onn x€ /[

MHOXECTBO.
-0
- 1,5
2
+: —
3

22. YucnoBas mpsiMasi oOpa3yeT HOPMHUPOBAHHOE MPOCTPAHCTBO, €CIM B KauecTBE

pacCTOAHUA NPUHATD:

+x]=x
] x] =12
=i

+ || = I

23. B mpocTpaHCTBE CXOISIIMXCS CO CTENEHBIO p IOciaenoBaTenbHOCTEN {, HOpMa

ompesensercs 1no Gopmyie:

uxu=,/ > (x)°
k=1

=3 S
k=1

1
+ x| [zmj

o 1
24. B npocTpaHCTBE /, HOPMOii 9IEMEHTA X, = — SIBJISIETCS YHCIIO!
-

-2
-2 0,5

4 2
V3
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1

V3

25. Hopma snemenTa x(r)=12 —4¢ B ipocTpancTse L, [0,5] paBHa:

+: 13

50
3

50
3

- 26

26. Jlna Toro 4roObl JUHEHHBIA (yHKIMOHAN F (x) ObU1 HeNnpepblBHBIM Ha FE,

HEOOXOAMMO M JOCTaTOYHO, YTOOBI CYIIECTBOBaJlia Takash OKPECTHOCTh HYyJs Ha

MHOeCTBe E , Ha KOTOpoM (QyHKIHOHAN F (x) Hit#

+: OrpaHUYEH

27. TouHy!0 BEpXHIOKO I'DaHb 3HAYCHHUU |F (x)( Ha €IVMHUYHOM IlIape IpocTpaHcTBa £,

TO €CTh YHCIO Sup |F (x] , Ha3bIBaeTCs ### dynkimonana F(x)

|t

+: HOpMOU

28. JlomonHeHne K PE30JbBEHTHOMY MHOXKECTBY p(A) B KOMIUIEKCHOW TUIOCKOCTH

Ha3bIBaeTCs ### oneparopa

+: CIIEKTpOM

29. Besikoe pe30bBEHTHOE MHOYKECTBO
-: 3aMKHYTO€ MHOXECTBO;

+: OTKPBITOC MHOXKECTBO,;

-: yCTOE€ MHOXECTBO;

- HECYETHOE MHOECTBO.

30. CoOCTBEHHBIMHA 3HAYECHUSAMH JIUHEWHOTO

_ X0

Ax(t)= SIBJISIFOTCS YMCIIA:
2 x(0)=x(#z/2)=0

2
A, =—n", neN

- A, :—(211)2, neN
+ A =—4n*, neN

n

31
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- A, =n2/2,neN

31. Conpsik€HHBIM K MHTETPAJIbHOMY OIEepaTopy Ax(t): (s — t)x(s)ds B IIPOCTPAHCTBE

O —_—

L, [0;1] 6ymer oneparop

< 475(0) =)
£ A75(0)= [0
+ A75(0)=1(5) (s
£ 4750 = 1))

32. B mpocTpaHcTBe [, MHOKECTBO TOUCK X =(X|, X3 ,..., X;, »...), IOJUHHEHHBIX YCIOBHUSIM

x| <1, |x2|£i, |x3|S% ..... |x1|s4in,... SIBIISiCTCS #iH

+: BIIOJIHE OIPaHUYCHHBIM

33. B mpocTpaHCTBE [, MHOXKECTBO TOYEK X = (X, X3 ,..., X ,...), HOMYHHCHHBIX YCIOBHAM

x| <1, x| <2, |x3| <4, x| <27 ... aBaseTcs ##H#

+! HEOrpaHUYCHHBIM

34. Bynet i onepatop Ax(t) = £ x(0)—# x(1) komMmakTHEIM?

+: na

-I HET

35. byzaer nu onepaTop Ax(t) =12 x(0)- 4 x(1) xomMmaKkTHBEIM?

+: ma

-: HET

36. B mpoctpanctee [y monoxum (x,y)= %O: A X Yi, toe A € R, 0< A <1. Byner
k=1

1 IaHHO€ IPOCTPAHCTBO IPEATUIBOEPTOBBIM?

+: na

-. HCT
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37. B mnpocrtpaHCcTBE L2[O;1] MIOJIOKUM (x,y): > 2% xi y; . Byner mm nanHoe
k=1

MIPOCTPAHCTBO MPEATHIHLOSPTOBBIM?
-: aa
+: HEeT

38. CkansipHoe TMPOU3BEACHUE DIIEMEHTOB x=(7;4;1;—2) u y=(—1;2;5;8) B

IIPOCTPAHCTBE R* paBHO:

+:-10

- 10

-1 -20

-: 20

39. Ecmu (f,, ) > (f, ) To TOBOPAT uTO MHOCIETOBATEIHHOCT OOOGIIEHHBIX

byHKINH { fn} ### k QyHkuu f

+: CXOOUTCH

40. O606mennas npoussoaHas Gpynkuun f(x)= 6(— x)sinx pasHa:

+: f/(x) = 6(— x)cosx

- f/(x) = 0(- x)cosx — &(x)
- f/(x) =—0(- x)cosx
- f/(x) = —0(- x)cosx — 5(x)

1
41. TlepBoe NPUONVKEHHE PELIEHHS HMHTErPAILHOIO YpPaBHEHUS ¢(x)=It¢(t)dt+x2,
0

@0 (x)=x?, Gymer paBHa

- (Pl(x):
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42. Bropoe mNpHOIMKEHHE PENICHUS HWHTETPAIbHOTO ypaBHEHHS ¢(x)= J' 2 olt)dr +1,
0

@o(x)=1, Oyzmer paBHa

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

43. PernieHrieM HHTETPAILHOTO YPABHEHUS C BBIPOXKICHHBIM SAPOM
T

4
y(x)— A4 I tgty(t)dt = ctgx ABISETCH:

4

Vs

+: —A+ctgx;
2 8
- i+tgx'
F 5 ;

. —”+1+Ct X
. > 2X;

-1 T ctgx +1gx.
44. XapaKTepuCTUYECKUMU YHUCIAMU U COOCTBEHHBIMU (PYHKIUSIMU OJHOPOJHOIO

HMHTETPAJIbHOTO YPABHEHUS C BBIPOKIECHHBIM SIAPOM

y(x) — /lj cos (x +1) y(t)dt =0 sBHgeTCS:
0

2 4 .
-: —,—,sin x, —Ccos x;
3t &
2 2 .
+: ——, —, sin x, cos x;
T T
3 3 ) )
- ——,—,—sin x, —Ccos Xx;
T T
4 o .
-: ——, —,sin 2x, cos 2x.
V4
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45. ®ynkuuen ['puHa kpaeBoil 3a1auu y”/ =0; y(O)=y(1)=0, y/ 0)= y/ (1) sBnsercs:

X-OEHD (o,
ST 0sx<e,

HE=DD) gy

XCHOED o
2 s — =5

- :G(xa ‘/::g) =

—:G(x, &) =
(x,$) E(E+x)(x+1) F<x<l:

: :
x(x—fz)(é—l), 0<x<g,
_ﬂﬁ—?@—b,ggxﬁh
x(x+§2)(§+1), 0<x<¢,
_a§—2@+D,53st

+:G(x,¢&) =

- :G(x’ 5) =

46. Pe30JIbBEHTOH s1/ipa SIBISETCS:

K(x,t) =xt*,a=-1,b=1

SBIISICTCSL:
2.2
—1: R(x,t;/”t):—S)C ! s A >
5-21
2
~2: R(x,t;1)= - Sl ;|/1|<§;
5-21 2
2,2
+3:R(x,t;/1): Sx1 ;|/1|<§;
5-21 2
2
—4: R(x,t;ﬂ): X7t ;|/1|>§.
5-21 2

(p(t)dt = x> sBisieTcst QyHKIHS
x—t1)

(

X
47. PerieHreM HHTETPAIILHOTO ypaBHeHUs AOes J.
0

162
o) = 22
Sz
8v2
< pln) =22
T

= glx)=——
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_43
Sr

- olx)

48. IIpousBoanas ®perre oToOpaKeHUS

F:R* - R?, i :1+x32+x3, Vs =x1_1+x2_2+x4 paBHa

49. OyHKIMSA y = {

+00

acos axda

2
7 l+a’

+00

l

2
+:
T

asin axda
1+a?

3
4X4 -

0 2x;
_ 33 0
X2
0 2x;
2
X2
2
0 -=
X2
2x; 0
0 2x
ER
X2
—e ‘npux <0,
e ‘npux >0,

- Ei(_ 1)k—1 M

T k=1

2k -1

3
4x;

1

3
4x;

0

3
4x;

IpeJCTaBlIeHHAast HTErpanomM Oypbe UMEET BUL:

50. CeepTkoit hyHKITUU a(t)u b(t) NEUCTBUTEIHLHOTO MIEPEMEHHOTO ¢ Ha3bIBACTCS

byHKIMA c(t) , onpenensieMoe paBEHCTBOM:

+:c(t) = f;a[t — T)b(T)dT;

= oe(t) = f;a(t —1)dT;
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= e(t) = f;ab(r)di;

= e(t) = [ b(D)dr.
51. Ilpeobpa3oBanue Jlamnaca TpUroHOMETPUYECKON PYHKIIUU

f(t) =sint

HUMCECT BU.
. 1
+: L(sint) = ==
. . v "
- E(sInt) = =

- JLE{amit) = é;
- L(sint) = z:

P
52. C nomousto npeoOpazoBanus Jlamnnaca HalTH pelieHue 0.1.y.

yri—yte iyt
y(0) =15,y'(0) = 2,y"(0) = 56 ssasercs:

+: y(t) = 6 + he % + 43
-:y(t) =6+ 5e %;
= y(t) = e + 4¢3t;
= y(t) = 6+ 4et,
53. UuterpanbHOE ypaBHeHHE BonbTepa BTOporo poaa
p(x)=f(x)+ f: K(x — t)@(t)dt sapo, KOTOPOTO 3aBHCHT JIMIIb OT PA3HOCTH X-1,
Ha3bIBACTCSl UHTErPAJIbHBIM YPaBHEHUEM THUIIA #HH.
+: CBEpTKH
54. TIpeobpazosannue Jlamaca, mmeromnee B F(p) = f;m f(t)K(pt)dt

Ha3bIBaeTcs ## pynkuuu f(t).
+: k-mpeobpazoBanuem.

B pesynbrare 3HaHHA 00y4aroIerocs: OLEHUBAIOTCS 10 HIDKE CIEAYIOIIEH IKae.

KoumnuectBo
Kpurtepuu oneHnBanus, NPOLEHT NPAaBUJIBHBIX OTBETOB
0aJI0B
6o1ee 85 % mpaBWIbHBIX OTBETOB Ha MPE/I0KEHHbBIE 5
TECTOBBIE BONPOCHI
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71-84 % npaBUIBHBIX OTBETOB HA MPEAJIOKEHHBIE TECTOBBIE 4
BOIIPOCHI

41-70 % npaBUIBHBIX OTBETOB Ha MPEIJI0KEHHBIE TECTOBBIE 3
BOIIPOCHI

21-40 % npaBUIbHBIX OTBETOB HA MIPEIIOKEHHBIE TECTOBBIE ’
BOIIPOCHI

10-20 % npaBUIbHBIX OTBETOB Ha MPEII0KEHHBIE TECTOBBIE 1
BOIIPOCHI

MeHee 10 % npaBuiIbHBIX OTBETOB HA IIPEIOKEHHBIE 0
TECTOBBIE BONPOCHI

5.3. Ouenounvie mamepuavl 011 RPOMENHCYMOYHOU AamMmecmayuu

L]envio npomesicymounou ammecmayuy 10 AUCUUILIMHE SIBIISIETCS OLICHKA Ka4eCTBa
OCBOCHUS JUCIHUILTUHBI 00YJarOIIUMUCS.

OueHouHble Marepuanbl JJs MPOBEACHUS NPOMENCYMOYHOU ammecmayuy 1o
JTUCIUILIMHE BKIIOYAIOT B ce0s:

- MIepeYCeHb KOMIIETCHIIMI C yKa3aHUH ATarmoB WX (GOPMUPOBAHUS B MPOIECCE OCBOCHUS
JACUUTLITAHBI;

- OIMCaHUE MoKa3arejaed U KpUTEPUEB OLICHUBAHUS KOMIETEHIMI HA Pa3IMUHbIX dTarax
ux (opmMupoBaHUSs, ONMUCAHHE [ITKAJT OLIEHUBAHUS;

- TUMOBBIC KOHTPOJBbHBIC 33JIaHUs WM WHBIC MaTephajbl, HEOOXOIUMBIC IS OIECHKU
3HAHUW, YMEHMM W HABBHIKOB W (WIM) OMbITa JACSITEIBHOCTHU, XapaKTEPU3YIOUIUX OTaIlbl
dbopMUpOBaHUS KOMIIETEHIIUI B MPOIIECCE OCBOEHUSI 00pa30BaTEeIbHOM MIPOrPaMMBl;

- METOAMYECKUE MaTepUaIIbl, OMPEEIAIONINE IPOLEyPbl OLIEHUBAHUS 3HAHUN, YMEHHI,
HaBHIKOB MW (WIM) OMNbITA JEATEIBHOCTH, XapaKTepU3YIOMMX dTanbl  (HOpMUpPOBaAHUS
KOMIIETEHIINH.

Jlng kaxaoro pesynbrata 00y4eHUs ONpPEeeNsIFOTCS MoKa3aTeNld U KPUTEPUU OIICHUBAHUS
c(OpPMUPOBAHHBIX KOMIETCHIIMA Ha pa3IUYHBIX dTanmax #uX (QOpMHUPOBAHUS, WIKAIBI U
mpolenypsl OlleHHBaHUSA. [Ipu COCTaBICHHHM OIEHOYHBIX MAaTEpUAIOB OCHOBBIBAIOTCS Ha
KOMIIETEHTHBIX TpHuHIUNAax. OHMU cojepkaT KOMIUIEKCHBIE CpPEJCTBAa OIICHKHU, OOBEKTHBHO
OTpa)KaroIlIMe KaueCTBO MOATOTOBKH CIHEUAINCTA 110 JAHHOW TUCLUUILIMHE.

[IpomexyTouHas arrecTalys MNpeaHa3HadeHa s OOBEKTHBHOTO MOATBEPXKICHUS U
OIICHUBAHMSI IOCTUTHYTHIX PE3YIbTATOB OOYUCHHS MOCIIE 3aBePIICHUS U3yUCHUS TACIUTUTAHEI.

Ilpomesicymounas ammecmayusi 3aBepllaeT H3y4YeHUE JTUCHUIUIMHBI W TIOMOTaeT
OIICHUTh COBOKYIMHOCTHM 3HAHMA ¥ YMEHUW, a Takke (QopMHpOBaHUE OMpeAeTeHHBIX
npodecCHOHANBHBIX KOMIeTeHIuH. OHa CIy)XHT OCHOBHBIM CpPEJICTBOM OOecleYeHus B

y4eOHOM TIpOIIecCe «OOpaTHOU CBSI3M» MEXIY MperoaaBaTeaeM U 00yJaronuMcs, He0OX0uMOi
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JUIl CTUMYJIMPOBAHUS PabOThl 0OYyYaIOLIMXCS U COBEPLICHCTBOBAHUSA METOJIUKU IPENOIaBaHMs
y4€OHBIX IUCLUILIMH.

OneHuBaHuE 3HAHUM, YMEHUN M HABBIKOB HOCUT KOMIUIEKCHBIN, CHCTEMHBIH XapakTep —
C Y4YeToM Kak MecTa IUCLMIUIMHBI B CTPYKType o00pa3oBaTeiIbHON NpOrpaMMbl, Tak MU
COJIepXKATENNbHBIX U CMBICIOBBIX BHYTPEHHHMX cBsA3el. CBsizu (HOpMUpPYEMbIX KOMIETEHLUH ¢
pa3zienaMyd W TeMaMd JUCLUUIUIMHBI 00ECHEUMBAIOT BO3MOXXHOCTH pPEAIM3alUM JJIsl TEKYIIEeTOo
KOHTPOJISl HanboJ1ee OIXOIAIINX OLEHOYHBIX CPE/ICTB.

Jlis ycnemHoi npoMeKyTOYHOM aTTecTaly CTYJEHT JOJKEH:

- I0Ka3aTh MOJIHBIE U INIyOOKHE 3HAHUS MaTepHaa;

- YMETb NPUMEHSATH IOJyYEHHBIE 3HAHUS Ul PEUICHMs] NPAKTHUUECKUX 334a4 U ObITh
CHOCOOHBIM aHATM3UPOBATH POOIEMBI, (POPMYITUPOBATH BBIBOIBI;

- BJIQ/IETh HEOOXOIMMBIMU HaBBIKAMU JJIs1 IPUMEHEHUS OJYUYEHHbIX 3HAaHUH U YMEHUH B
cBoel podecCuoHaNbHOM NesTeTbHOCTH.

Jliis mosrydeHus 3auéra CTyACHTY HEOOXOAMMO UMETh He MeHee 61 Oamna. i normycka K
3a4€Ty CTYAEHT JOJDKEH 110 UTOraM TEKYyIIEro U pyOeKHOro KOHTpPOJIsSl YCIIEBaeMOCTH HabpaTh
yucno OamnoB He meHee 36. Ha 3au€te oH MokeT moBBICUTH CyMMy 0amuioB 10 61 (He Goinee),
HEOOXOIUMBIX JUId ModydeHus 3auéra. Ecnu mo uroram Tekymiero m pyOekHOro KOHTpOJIs
yCIIEBaEMOCTH CTyIeHT HaOpan 61 u Oomee OamioB, TO €My MOXET BBICTABIATHCS 3auéT 0e3
clauu.

Ilepeuens éonpocos, evinocumuix Ha 3auém (konmpoaupyeman komnemenyus OIIK-1)
AKCHOMBI METPHYECKOTO ITPOCTPAHCTBA.
HepasenctBa Komu—bynsikoBckoro, Munkosckoro, FOura, I'énnepa.
[TonHbIE METpUYECKUE TPOCTPAHCTBA.
[TonoHeHNE METPUUECKUX POCTPAHCTB.
[TpyHIUIT CKUMAIOIIIMX OTOOPAKESHUIA.

MeTto nocnen0BaTeNbHbIX PUOINKEHH.

N k=

Meton mocienoBaTENbHBIX MPUOMMKEHUNW Ui CUCTEMbl JIMHEMHBIX —airedpanyecKux
YPaBHEHHUH.

8. Teopema cymecTBOBaHMs U €JUHCTBEHHOCTH 1 3aaa4uu Kommn.

9. Teopema cyiiecTBOBaHUS M €IMHCTBEHHOCTH JI1 MHTETPAIbHOTO ypaBHEHUS Bonbreppa.

10. Teopema cynieCcTBOBaHHs U €IMHCTBEHHOCTH ISl MHTETPAJIbHOTO ypaBHEHHUS Ppenroapma.
11. Tonosornyeckue NpoCTPaHCTBA, OCHOBHBIE ONPEAEICHUS.

12. CpaBHEHHME TOIOJIOTHUH.

13. CenapabenpHbIE TOMOJIOTHYECKHE TPOCTPAHCTBA, OCHOBHBIC ONIPEICIICHHUS.

14. HemnpepsiBHBIE OTOOpAKECHHUS.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

Axkcuoma oTaenuMoctu XaycaophoBbie POCTPaHCTBA.

IToHATHS KOMIIAKTHOCTH.

KoMIIakTHOCTh B METPUYECKUX IIPOCTPAHCTBAX.
IIpenxomnakTHbIE MHOXECTBA.

Teopus mepsl. Konb1io u anredpa MHOKECTB. DJIeMEHTapHbIE MHOYKECTBA.
JleberoBa Mepa MIOCKUX MHOKECTB.

OO11ee NOHATHE MEPHI.

W3mepumsble pyHKIMU. JleficTBUS HaJl H3MEPUMBIMU (DYHKLMSIMH.
CXxoauMocTh o Mepe.

WNurerpan Jlebera. [Ipocteie GpyHKIHH.

CoiicTBa unterpana JleGera.

CpaBnenue unrerpana Jlebera ¢ unrerpaiom Pumana.

Teopema OyOuHU.

Jluneiinble npoctpaHcTBa. OnpeaeneHus U IpuMepsbI.

JIuneilHble PYHKIIMOHAIBI.

Beinmykible pyHKIHOHATBI.

HopmupoBaHHble IpocTpaHCTBA.

EBKIMIOBBI IPOCTPAHCTBA.

Cy1iecTBOBaHHE OPTOTOHANBHBIX 0a3MCOB, OPTOrOHAIA3AIHS.
Hepagencrtpa beccerns.

ITonnsle eBkNMAOBLIE IpOCcTpaHCcTBA. TeopeMa Pucca—duiepa.
['uip6epToBO MPOCTPAHCTRBO.

HenpepriBHble IMHENHbIE (PYHKIIMOHANIBI B JINHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTBAX.
Omnpenenenne cONpsKEHHOIO IPOCTPAHCTBA.

CunpHas TONOJIOTHS B CONPSKEHHOM ITPOCTPAHCTBE.

Cnabast Toonorus u ciiadas CXoAUMOCTb.

O06001IeHHbBIE PYHKITUU.

JlelicTBuUs HaJl 0000IICHHBIMU (DYHKIMSIMU.
JuddepernunanbHble ypaBHEHHS B Kjlacce 0000IIEHHBIX (PYHKIUH.
JIunelHbIe onepaTopsbl, ONPEACICHUS U IPUMEPBI.
HenpeppIBHOCTH ¥ OTpaHUYEHHOCTb.

CyMmMa 1 Ipou3BEACHHUE ONIEPATOPOB.

OOpartHblii oniepaTtop, 0OpaTUMOCTb.

CornpsikeHHBIE OITepaTOpBI.

CaMocorpsiKeHHbIE ONEPATOPHI.
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50. Cnektp oneparopa.
51. Pe3onbBeHTA.
52. KoMmmakTHbIE ONIEpaTOpBhl.

53. HeorpanudeHHbIE ONEPATOPHI B HOPMUPOBAHHBIX MPOCTPAHCTBAX.

B pesynbrare 3HaHHs 00y4aronerocs OLEHUBAIOTCS 10 HIDKE CIIEAYIOLIeH MIKaJe.

Cymma 0asi1oB
Cymma 6a/1J10B Ha Oo0mas cymma
TeKYIero u pyoexHoro sa9eTe BALIOR Ouenka
KOHTPOJIst

>61 - 61 3ader (0e3 caaun)
36-60 0 36-60 HE3a4yeT
36-60 25-1 61 3auer

<36 - - HEJOITYCK

6. MeToauyeckue MaTepUAaJibl, ONpeae/soNIue MPoueaypbl OlleHMBAHUS 3HAHUIA,
YMEHUi1, HABBIKOB U (MJIM) ONbITA eATeJIbHOCTH

Munumansnas cymma — 100 GamnoB, Habupaemasi CTyIEHTOM IO AUCUUIUIMHE BKIIOYAET
JIBE€ COCTaBJISIOILINE:

— nepeas cocmasgnAwjas — OIEHKA PEryJsIPHOCTH, CBOEBPEMEHHOCTM M KayecTBa
BBITMIOJTHEHHSI CTYACHTOM YyueOHOW paboThl MO M3YYEHHUIO IUCHUIUIMHBI B TEYEHHE MepHojaa
W3Yy4YeHUs TUCIUIUIUHBI (CeMeCcTpa, WIH HECKOJIBKUX ceMecTpoB) (cymma — He Oosiee 70 OasioB).
Banel, xapakTepusyromue yCcrneBaeMoCTb CTyeHTa M0 AUCIUIUIMHE, HAOUPAIOTCS UM B TEUEHUE
BCEro nepuoja 00y4eHus 3a U3yueHUe OTACIbHBIX TEM U BHITIOJHEHUE OTACIbHBIX BUIOB PaboT.

— @mopas cocmaenAwas — OlleHKa 3HaHUHM CTYJIEHTa 10 Pe3yJIbTaTaM MPOMEKYTOUHOM
arrectanuu (He 6osee 30 O6amIoB).

Kpurepuem oneHkn ypoBHS COOPMHUPOBAHHOCTH KOMIIETEHIMH B pamMKax yueOHOMU
JTUCHUTITUHBI « DyHKIIMOHATIBHBIN aHAJIU3» B 5 ceMecTpe sIBISETCS 3a4erT.

OO6mmit OGamin TEeKymero M pyOeKHOTO KOHTPOJS CKIAIbIBACTCS U3 CIEIYIOUIUX

COCTaBJISAIOLIUNX.
Cymma 6aj1j10B
Ne
i Buj xoHTpoOJISI Oomas cymma 1-51 Touka 2-51 TOUYKa 3-s1 TOUKa
(bannos) (bannos) (bannos) (bannos)
1 | HHocewenue 3anamuii 00 10 3 3 4
2 | Texywiuit KOHmMpOJIb: <30 <10 <10 <10
Omeem Ha 5 sonpocos 0-15 0-5 0-5 0-5
[TosiHBINA TPaBUIIBHBINA OTBET <15 5 5 5
Henonnslit IIPaBUJIbHBIN 6-12 2-4 2-4 2-4
OTBET
OrTser, cojiepxKalun 0-3 0-1 0-1 0-1
3HAYUTENbHBIC HETOYHOCTH,
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OIUOKHU

Buinonnenue 0-15 om0-5 om0-5 00-5
CAMOCHOSIMETbHBIX

3a0anuii (pewienue 3aoad,

Hanucanue pehepamos)

3 | Pybescuvtit Konmpoib <30 <10 <10 <10
TECTHPOBAHHNE 0-15 0-5 0-5 0-5
KOJJIOKBUYM 0-15 0-5 0-5 0-5

Hmozo cymma mekyuwiezo u <70 <23 <23 <24
pybexcnozo Konmponsn
TunoBeie  3amanus, oOecneunBapmme (GopmupoBanue  kommereHnuini  OIIK-1

MPEACTABJICHBI B TAOIHIIC 7.

Taonuya 7. Pesynomamaol 0ceoenus yuedHoii OUCYUnIUHRbL, NOOIEHCAUUe NPOBEPKeE

Pe3yabTaThl HNupuxaTopsl OcBoeHHbIE MOKA3ATEJIN Bunsi
o0y4eHus AOCTHKEHHS OLIEHKH Pe3yJIbTaTOB 00y4eHHUS OIIEHOYHOI'0
(KoMmeTEeHIUM) KOMIIeTEeHIIUH MaTepuaJja,
(1151 NJIAHUPOBAHUSA obecneyuBarOIIuii
pe3yJIbTaTOB ¢opmupoBanue
00y4eHUsI MO KOMIeTeHIH
3J1eMeHTaM
o0pa3zoBaTebHOM
NporpaMMsbl U
COOTBETCTBYIOLIHX
OIIeHOYHBIX CPe/ICTB)
OIIK-1. Cnocoben OIIK-1.1. OIK-1.1. 3-1. 3HACT OCHOBHEIC Tunossie
MIPUMEHSTH CnocobeH MOHSATHSL, aKThl, KOHIENIHH, OLICHOYHbBIE
dbyHIaMEHTaTbHBIC MPUMEHSTh 0a30BBIC MaTepuabl st

3HAHMUS, TTOJTy4YECHHBIE
B o0jactu
MaTeMaTHUYECKUX U
(WJIM) eCTECTBEHHBIX
HayK, U
UCIIOJTb30BaTh UX B
npodeccuoHanbHOM
JESTSIIbHOCTH

3HaHUS,
MOJTy9ICHHBIC B
obnactu
MaTEeMaTHYECKUX U
(unu) ecTeCTBEHHBIX
HayK

IIPUHLUIIBI TEOPUI
MaTeMaTHYeCKUX U (MJIH)
€CTECTBEHHBIX; 0a30BBII
MaTeMaTHYECKHUH ammapar,
CBSI3aHHBIN C PUKJIAJIHON

MaTeMaTHKOW U MH(OpMaTHKON
OIIK-1.1. V-1. YMeeT npUMEHATh

(dbyH1aMeHTaJIbHbIE 3HAHMUS,
MOJIyYeHHbIE B 00J1aCTH
MaTeMaTHYeCKUX U (MJIIH)
€CTECTBEHHBIX HayK B
npoQeCCUOHAILHON
JESATEIIBHOCTH K PELICHUIO
KOHKPETHBIX 3a7a4

OIIK-1.1. B-1. Bimageer
HaBBIKAMU PEIICHHS 3a/1a4 B
npodeccHoHaNBHOM
JIESITCIIBHOCTH Ha OCHOBE
(byHIaMeHTaIbHBIX 3HAHUH,
MOJTyYEHHBIX B 00J1aCTH
MaTeMaTHYECKUX U (MJIH)
€CTECTBCHHBIX HAyK

YCTHOTO OIIpoca
(m. 5.1.1);
TUIIOBBIE
OLICHOYHbIE
MaTepuanbl A
KOHTPOJIbHON
paboTs! (II.
5.1.2);
TUIIOBBIE
OLICHOYHBIE
MaTepuaisl K
9K3aMeny (1.
5.2.2)
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OIIK-1.2. OIIK-1.2. 3-1. O6nagaer

CnocobeHn 0a30BBIMHU 3HAHUSIMU,
UCIIOJIb30BaTh TPU MOJTy9eHHBIMH B 00JIaCTH
peIIeHIN MaTeMaTUYeCKUX U (WJIH)
po(heCCHOHANTBHBIX | €CTECTBEHHBIX HAYK

3a7a4 3HAHMA, OIIK-1.2. V-1. YMeer
MOJTyYCHHBIC B HCIIOJIb30BaTh 0a30BbIC 3HAHUS,
obnactu MOJIyYEHHBIE B 00J1aCTH

MaTEMaTUYECKUX U | MaTEMaTHUYECKUX U (MJIIH)
(M) €CTECTBEHHBIX | €CTECTBEHHBIX HAyK B
HayK npodeccuOHaTBLHON
JEeSITEIbHOCTH.

OIIK-1.2. B-1. MeeT HaBBIKU
BBIOOPA METOJIOB peUICHUS 3a1a4
podhecCHOHATLHOM
JIEITEIbHOCTH Ha OCHOBE
MOJTYYCHHBIX TEOPETHUCCKUX
3HAaHUH

7. YueOHO-MeTOAMYECKOe o0ecnevyeHne JUCIHIIIHHbI
7.1. Hopmamueno-3aKonooamenbvHble AKmbul

[Tpukaz MunoOpuayku Poccun ot 06.04.2021 No 245 "O6 yrBepxaenuu I[lopsaka
OpraHM3alMl U OCYIIECTBICHHUS 00pa30BaTENbHON JEATENbHOCTH IO 00pa30BaTEIbHBIM
nporpaMMaM  BBICIIEr0 0o0pa3oBaHWsI - TporpaMmMaM OakajiaBpwara, MporpaMmam
creruanurera, mporpaMMaM wmaructparypel”" (3apeructpupoBaHo B Muniocte Poccun
13.08.2021 N 64644).

®denepanbHbIil  TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTAaHAApPT 10 00pa3oBaTeIbHBIM
nporpammam BO (®I'OC 3++) mno nampasienuto noarotoBku 01.03.02 Ilpuxnannas
MaTematuka u nHpopMmaThka (ypoBeHb OakanaBpuata). [Ipukaz MunuctepcTBa oOpa3zoBaHus
u Hayku Poccuiickoit ®epeparuu ot 10 suBaps 2018r. Ne9 (3apeructpupoBaHo B
MUHHCTEpCTBE 1ocTUINU Poccuiickoit deaepanun 06 despans 2018r. Ne 49937);
®enepanbHblil 3ak0H "O0 obpa3zoBanuu B Poccuiickoit ®denepanun” ot 29.12.2012 N 273-D3

http://www.consultant.ru/document/cons _doc LAW 140174/

. IIporpamma «L{u¢poBas s3xoOHOMHKa», yTBEpKJIeHHAs pacnopsbkeHueM [IpaBurenscTBa
Poccutiickoit ®eneparuu ot 28 urosst 2017 1. Ne1632-p.
. Yxa3 Ilpesunenra Poccuiickoit @enepanun ot 9 mast 2017 r. Ne203 «O Crparerun pa3BuTHs
uHpopManroHHoro obecta B Poccuiickoii @eneparun Ha 2017-2030 romas».

7.2. Ocnosnaa numepamypa
. AcramoBa W.B. ®yuxuuoHanpHbBId aHanu3: ydeOHoe mnocobue / WM.B. AcramoBa. —
DIIEKTPOH.TECTOBBIE NaHHbIEe. —M.: EBpo3uiickuii OTKpbITEIA HHCTUTYT. 2011. -112¢. —Pexum

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

43



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

2.

10.
11.

CyxunoB A.U. Jlekmuu o ¢yHKIHOHaTRHOMY aHanMu3y: ydeOHoe mocobue/ CyxuHoB A.M.,
®upcoB MN.I1.- Pocros-Ha-/ony: FOxHbl ¢enepanbubiii yauBepcurer, 2009. - 192 c. -

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

. Peeuna C.B. @OyHKIMOHAIBHBIA aHAIW3 B MPUMEpPAX U 3ajadax [DJIEKTpOHHBIM pecypc]:

yueoHnoe nocooue/ Pesuna C.B., CazonoB JI.U.— DiekTpoH. TeKCTOBBIC TaHHBIE.— POCTOB-Ha-
Homny: KOxubiit Gpenepanpusiii yausepcuret, 2009.— 120 c¢.— Pexxum pocryna:

http://www.iprbookshop.ru/47190.html

CkormuH B.A. OyHKIMOHAJIBHBIM aHadW3 M HWHTETPajbHbIC YpPaBHEHUS [DJIEKTPOHHBIN
pecypc]: MeTonuueckre yka3aHusi kK camoctosarenbHor padore/ Ckormmuu B.A., Cenpix U.A. —
ONEeKTPOH. TEKCTOBble AaHHble. — Jlumeux: Jlunenkuil rocygapCTBEHHBIM TEXHUYECKUI
YHUBEPCHUTET, 9BbC ACB, 2012. — 17 C. — Pexum JIOCTyIIA:
http://www.iprbookshop.ru/55174.html

7.3. /lononnumenvnaa tumepamypa
Bonaxosa B.A., Haxymesa ®@.b. ®yHKkuMOHaIbHBINA aHAIU3 U UHTErpajbHbIE YpaBHEHUS.
Mertonuyeckas pazpadborka. Hanpuuk, KBI'Y, 1995 r.
Canosuunuuii B.A. Teopust oneparopos. M.: lpoda, 2001 r.
Tpenorun B.A., IlucapeBckuii b.M., CoGoneBa T.C. 3amaun u ynpakHeHHUS TIO
¢yHkuoHanbHOMY aHanuzy M., ®DU3MATIINUT, 2002. — 240 ctp.
Pynun V. ®yukiuonansusii ananu3. — Cankr-IlerepOypr, Jlans, 2005 r.
Kupunos A.A., I'Bumnanu A.Jl. Teopemsbl U 3a1aun GyHKIMOHATIBHOIO aHAIM3a. Y4eOHOe
nocobue M., Hayka, 1979 r., 381 ctp.
Konmoropos A.H., ®omun C.B. DnemenTtsl Teopun GpyHKINN U GYHKIIMOHAIBLHOTO aHAIH3a.
—M.: ®UMATIJINUT, 2012. - 517c.
CanoBununii B.A. Teopus oneparopos. M.: [Ipoda, 2001 r.
Tpenorun B.A. ®yHkunonanssbii ananu3. M.: PU3MATIIUT, 2002. — 488 ctp.
Tpenorun B.A. ®ynkunonanbHbii ananus. U3n.4. ucnp. 2007. Y3a-Bo PuzmMaTiIuT.
Nocuna K. ®ynkunonansublil ananus. Ilep. ¢ anrn. uzn.3. 2010 r.
AntoneBud A.b., Kusszes JI.H., Panons! SI.B. 3agaun u ynpaxHeHus no QyHKIMOHAIEHOMY
ananu3y. U3n-o JIubpoxom, 2010 r.

7.4. Ilepuoouyeckue uzoanus

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

2. luddepeHnunanbHble ypaBHEHUS

3. Jloxmansl PAH

4 )XKXypHan BEIYUCIUTEILHON MaTeMaTUKA U MaTeMaTUIeCKOU (PU3UKHU

5."3Bectus By30B. CeBepo-KaBkasckuii pervoH. EcrecTBeHHBIE HAyKU
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6.Ycnexu MaTeMaTUYeCKUX HayK

7.5. Humepnem-pecypcoi

1. http://lib.kbsu.ru

2. http://www.elibrary.ru

3. http://www.lib.vsu.ru

IIpu npoBeneHnN 3aHATUH JIEKIMOHHOTO THIIA IPAKTUYECKUX (CEMUHAPCKUX) 3aHATUN

HCITOJIB3YIOTCS CBEICHHS 00 DJIEKTPOHHBIX HHPOPMAIIMOHHBIX pecypcax, K KOTOPbIM oOecreueH
JOCTYTI J1s TIoJib3oBateen ouommoreku KbI'Y.

Ilepeuenv akmyanvHbIX I1EKMPOHHBIX UHPOPMAUUOHHBIX 0A3 OAHHBIX,
K Komopuim obecneyen oocmyn noavzosamenam KbI'y

(2022-2023 yu. 200)

HanmenoBanue Kpartkas Ajpec caiita HanMeHoBaHue YcaoBus
No 3JIEKTPOHHOI0 XapaKTepPUCTUKA opraHmu3auuu- aocTyna
a/n pecypca BJIQ/IeIbLA;
PEKBHU3UTHI
JIOrOBOpa
Hayuynasn OnekTp. OubnuoTeka http://elibrary.ru 000 «H3b» [Tonubrit
3JIEKTPOHHAA HAYYHBIX ITyOIUKAIINi IOCTYT
oudauorexa (HIb - okojo 4000
PODN) “HOCTpaHHBIX 1 3900
OTEUECTBEHHBIX
HayYHBIX JKYPHAJIOB,
pedepatsl
| nyOnukanuit 20 ThIC.
JKypHAJIOB, a TAaKXKe
onmcanus 1,5 MiH.
3apyOCIKHBIX U
pOCCHICKUX
nuccepTauumii; 2800
pocc. KypHaJIOB Ha
0e3BO3ME3THOM
OCHOBE
Ba3a nanubix HammonaneHas http://elibrary.ru 000 «HOb» ABTOpHU30BaHH
Science Index MH(POPMAITUOHHO- JIutieH3nOHHBII BIil IOCTYTI.
(PUHILI) aHaJIMTUYECKas JIOTOBOD ITo3Bomaser
CHCTEMA, Science Index JIOTIOJIHATE U
aKKyMyJIupyrouas NeSI0-741/2022 YTOYHSTh
Oosiee 6 MHJUTMOHOB ot 19.07.2022 CBEJICHUS O
2. My OrKaIuit AKTHBEH J10 My OTTKAIUSIX
POCCHIICKUX aBTOPOB, 31.07.2023r. YUYEHBIX
a TaKke HHPOPMAIIHIO KbI'Y,
00 UX MUTUPOBAHHUHU U3 UMEIOIINXCS B
oonee 4500 PUHI]
poccuiickux
YKYPHAJIOB.
IbC 13800 uznanuii o http://www.studm 000 [Tonubrit
3 «KoHcynbTanT BCEM 00JacTsIM edlib.ru «KoHcynbTaHT JOCTYII
' CTYJIeHTa» 3HaHWH, http://www.medc CTyJIEHTa» (peructpanus
BKJIFOUAET Ooliee ollegelib.ru (r. Mockga) no [P-anpecam
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gem 12000 yueOHUKOB Horosop KBI'Y)
1 y9eOHBIX MTOCOOHH Ne750KC/07-
s BO u CIIO, 864 2022
HalMEHOBaHUMA Ot 26.09.2022
XKypHaoB u 917 AKTHBEH 10
MOHoOTpadui. 30.09.2023r.
«JIeKTPOHHAS Konnexuus http://www.studm 000 [Tonueri
ondImoTeKa «Menununa (BO) edlib.ru «Tomurexpecypce JOCTYII
TEeXHUYIECKOT0 I'DOTAP-Menmna. » (perucTparmmst
By3a» (AbC Books in English (r. Mockga) no IP-anpecam
«KoHcyabTaHT (kHUTH Ha Jorosop KBI'Y)
CTY/IEHTa») AHTJINACKOM SI3BIKE) » Ne701KC/02-
2022
ot 13.04.2022
AKTHBEH 0
19.04.2023r.
9BC «JIaHb» OnexkTpoHHBIC Bepcuu | https://e.lanbook.c 000 «9BC [Tonubi
KHMI BELYIIUX om/ JIAHb» (r. JIOCTYII
M3/IATENbCTB yUeOHOM CaHKT- (peructparnus
1 HayIHOH [TerepOypr) o [P-anpecam
JIUTEpaTypHl (B TOM Jorosop KBI'Y)
yucie Ne6EIN/223
YHUBEPCUTETCKHUX ot 15.02.2022
WU31aTEILCTB), TaK U AKTHUBEH 10
3JIEKTPOHHBIE BEPCUH 28.02.2023r.
MIEPUONIECKUX
W3IaHUN 110
Pa3IUYHBIM 00JaCTSIM
3HaHUM.
HauuonaabHasn OO0BbeTMHEHHABIH https://m36.pd OI'bY Hoctym ¢
3JIEKTPOHHAsA 3JIEKTPOHHBIN KaTaJlor «Poccuiickas 3JIEKTPOHHOT'O
ounodsmorexka PI'b (hOHJIOB POCCUHCKHUX rOCyapCTBEHHA | YUTAJIbHOIO
OMOJINOTEK, s1 OMOIMOTEKAY 3aja
coJieprKaIui Horosop OnOIUOTEKU
4331 542 Nel01/HDB/166 KbI'Y
AJIEKTPOHHBIX 6-11 OT
JOKYMEHTOB 10.09.2020r.
00pa3oBaTeIbHOTO U Cpoxom Ha 5
Hay4HOTO Xapakrepa neT
0 pa3TMYHBIM
OTpacisiM 3HaHUU
IBC «IPRbooks» 107831 nyonukanmii, | http://iprbookshop | OOO «Aii [1u ITomHeI
BT.4.: 19071 — au/ Op Menuay» JOCTYII
y4eOHBIX M3IaHHH, (r. CaparoB) (peructpauus
6746 — Hay4HBIX Jdorosop o IP-anpecam
un3ganuii, 700 Ne9200/2211 KbI'Y)
KoJIeKnui, 343 ot 08.04.2022
xypHana BAK, 2085 AKTHBEH 710
ayauo U3JIaHUH. 02.04.2023r.
IBC «IOpaim» OnekTpoHHbIE Bepcun | https://www.bibli 000 [TonHerit
aas CIIO yueOHOH 1 Hay4HOU o-online.ru/ «ONEeKTpOHHOE JOCTYII
JUTEPATYPHI W3/1aTENbCTBO (perucrpanus
n3naTenseTB «FOpaitT» FOPAWT» (r. o [P-agpecam
s CIIO u Mockga) KBI'Y)
3JIEKTPOHHBIE BEPCUU Jorosop
MEePUOJUYECKHUX Ne192/EIT1-223

W30AHUH I10

Ot 29.10.2021
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Pa3nUYHBIM 00IaCTIM AKTHUBEH 10
3HAHUH. 31.10.2022 r.
Polpred.com. 0630p CMU Poccum m | http://polpred.co 000 Hoctymn mo 1P-
HosocTu. O630p 3apyOexbs. [lonHbie m «ITonmpen aapecam
CMM. Poccus u TEKCThI + aHAJIUTHKA CIIPABOYHUKN KBI'Y
9. 3apyoexbe n3 600 m3nanmii mo 53 be3Bozme3gHO
OTpacisiM (6e3
oduIHaILHOTO
JIOTOBOPA)
IIpe3uaentckas Bonee 500 000 http://www.prlib.r OI'bY ABTOpH30BaHH
0u0IHOTEKa UM. 3MEKTPOHHBIX u «[Ipe3naenTcka | bl JOCTYH U3
b.H. Exbuuna JTOKyMEHTOB TI0 g OuOIMoTEKa oubIMoTeKN
ncropun OTEUeCTBa, M. b.H. (aym. Nells,
poccuiickoin Ensrunay (T. 214)
10. roCy/IapCTBEHHOCTH, Cankrt-
PYCCKOMY SI3BIKY M [Terepbypr)
IpaBy Coraamenue
ot 15.11.2016r.
Beccpounslii

7.6. MemoouuecKkue yKazanus no npo8edeHuI0 paiuiHplX y4eOHblX 3aHAmuil, K
Kypco6omy npoeKmupo6anuio u Opy2um euoam camocmoameabHou padonvl

Jlis IOATOTOBKM K IPAKTHUYECKUM 3aHSATHSIM HEOOXOIMMO PAacCMOTPETh KOHTPOJIbHBIE
BONPOCHI, MpH HEOOXOAMMOCTH OOpaTUTBCS K PEKOMEHJyeMOM JuTepaType, 3amucarb
HEINOHATHBIE MOMEHTBI B BOIIPOCAX VI ySICHEHHS UX Ha NPEACTOALIEM 3aHITHH.

Memoouueckue pekomenoayuu no u3y4eHu0 OUCYUNIUHDBL 015 00YYAIOUUXCA

Jlekuus — ri1aBHOE 3BEHO JUIAKTUYECKOTO IHKIa 00y4yenus. E€ nens — popmupoBanue y
CTYJIEHTOB OPUEHTHPOBOYHON OCHOBBI JIsI TOCJIEYIOIIETO YCBOCHUS MaTepHraia METOJOM
camocTosTeNIbHON paboThl. ConeprkaHue JEKIMU JOJKHO OTBEYATh CIIEAYIOLIM
JUJTAaKTUYECKUM TPEOOBAHUSM:

- U3JI0)KEHHE MaTepuasa OT MPOCTOroO K CJI0XKHOMY, OT U3BECTHOTO K HEM3BECTHOMY;

- IOTUYHOCTh, YETKOCTh U ICHOCTh B M3JI0)KEHUU MaTepuaa;

- BO3MOKHOCTb MPOOJIEMHOT0 U3JI0KEHUS, AUCKYCCHUH, TMAJIOTa C LIENIbI0 aKTUBU3AIIUH
JESATEIIBHOCTH CTY/IEHTOB;

- TeCHAas CBSI3b TEOPETUUYECKHUX MOJIOKEHUN U BBIBOJIOB C MIPAKTUKOM U OyyIiel HayuyHOU
JeSITEIbHOCTHI0 MarCTPAHTOB.

IIpenonaBaTenp, YUTAIOMI JAHHBIN JIEKINOHHBIN KypC, JOJKEH 3HATh CYLIECTBYIOLINE
B [I€IarOTMYECKON HAayKe M MCIIOJIb3yEMbIE HA TPAKTUKE BAPUAHTHI JIEKIIMH, UX JUIAKTHUECKNE
BO3MOXKHOCTH, a TaKXKe UX METOJMYECKOE MECTO B CTPYKTYpE Ipoliecca 00yueHusl.

[IpakTuueckue 3aHATHS CIy>KaT YIUIyOJIEHUIO U 3aKPEIUICHUIO 3HAaHUH CTYJIEHTOB,
MOJYYEHHBIX UMH B X0€ JIeKIUi. [IpoBoAsTCS NpakTH4YecKre 3aHATH 10 y3JI0BBIM U Haubosee
CJIO’KHBIM TeMaM yueOHOM mporpammbl. OHU MOTYT OBITh IIOCTPOEHBI KaK HAa MaTepuaje oJHOM
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JICKIMH, TaK U Ha COJICP’KaHUH 0030PHOM JICKIHH, a TAKXKE 110 ONpeAeIEHHON TeMe 0e3 YTeHUs
MpeBApUTEILHOM JIeKIHU. [ TaBHas ¥ OnpeIesstonasi 0COOEHHOCTh JTF000T0 MPAKTHIECKOTO
3aHSTHS — HATMYIHME SJIEMEHTOB JUCKYCCHUH, TIPOOJIEMHOCTH, IUajora MeXKIy MpernojaBaTesieM 1
CTYJICHTAMH U CAMHMU CTYJCHTAMH.

Kpome Toro, mpaktudeckue 3aHITHS TO3BOJISIOT pa3o0paTbCs B CIOXKHBIX BOIPOCAX,
BO3HUKAIOIIHUX B MPOIIECCE CAMOCTOSITEILHON paboThl, M chopMHUpOBATH HEOOXOIUMBIC HABBIKU
U yMeHHs. YKazaHHas ¢opMa TPOBEICHUS 3aHATUN pa3BUBAECT OPATOPCKUE CIOCOOHOCTH,
COBEPILICHCTBYET HABBIKM BBICTYIUICHUS. SIBISSICH OJHMM W3 OCHOBHBIX BHJIOB YYEOHBIX
3aHSTHH, MPAKTHKA MOBOIUT UTOT CAMOCTOSITEIILHOM paboTe CTYACHTOB MO Kaxkaou teme. [Ipu
9TOM MPAKTHYCCKUC 3aHATUA OAIOT IMOJIOKUTCIILHBIC PC3YJIbTATHI TOJIBKO B TOM CJIy4dac, CCJIM UM
MPEIIIeCTBYeT J0CTaTOuyHO 3P QPEeKTUBHASS W IUIOJOTBOpHAs paboTa MO CaMOCTOATEIHLHOMY
U3YyYCHHUIO PEKOMEHIOBAHHOW OCHOBHOM U JIONIOJHUTEIBHOMN JIUTEPaTypHhI.

bazoBeiMM  BHgamu  y4eOHOW pabOThI  CTYACHTOB  SIBIISIOTCS  ayJUTOpPHas U
camocrosTenpHas. [Ipudem, aynmuTopHOW paboTe Ha MPAKTHYSCKUX 3aHATHIX, 005S3aTelIbHO
JOJDKHA TIPEIIeCTBOBATh CAMOCTOSITENIbHAS paboTa CTyleHTa. B 4acTHOCTH, TOJITOTOBKY K
NPaKTUYECKUM 3aHATHSIM 10 «/luddepeHnnanbHbIM ypaBHCHUSIM» PEKOMEHIYETCsS HauyHMHATh
3a0JIaTOBPEMEHHO W TIPOBOJUTH B CIEAYIOIICH TOCIECIOBATEIBHOCTU: YSICHCHUE TEMbI H
OCHOBHBIX BOITPOCOB, BLIHOCHUMBIX Ha 3aHATHEC; OMPCACIICHUC ITOpAAKa IMMOATOTOBKHU K CCMHUHAPY
(korma M Kakylo JHTeparypy H3Y4YHTb, Ha KaKHe BOMPOCHI 00paTuTh 0c000€ BHUMAaHHE);
O3HAKOMJICHHE C JIUTEparypoi, U e€ u3ydeHue. [Ipu H3ydeHHH JIUTEpATypbl HEOOXOIMMO
nepepaboTtaTh HH(GOPMAIIKIO, TITYOOKO OCMBICTUB MPOYUTaHHOE. B X0/e MOArOTOBKHU K 3aHSATHIO
CTYACHTBI MOT'YT BBIIIOJTHUTB!:

- KOHCIIEKTHPOBAHNE NIEPBOUCTOUYHUKOB U APYroi yueOHOM JTUTepaTyphl;

- MpopaboTKy yuyeOHOro MaTepuaia (1o KOHCIEKTaM JIeKIIUN yueOHOM 1 Hay4HOI TuTeparype) u
MOATOTOBKY JOKIAA0B JUISl IPAKTUYECKUX 3aHITUH;

- TIOMCK U 0030p Hay4HbIX MyOIMKAIUIl U 3JEKTPOHHBIX HCTOYHUKOB HH(OpMaIUU, TOATOTOBKY
3aKJII0YEHUs 110 0030pYy;

- pelIeHue 3aaa4, ynpaxHeHHid;

- paboTy ¢ TECTaMH U BOIPOCAMH JIJIsl CAMOIIPOBEPKU;

U T.1O.

[Ipy monaroroBke K OTBETY CTYAEHT JOJDKEH OOpaTHTh BHUMAaHUE Ha ClEIyIOIIHNe
TpeOoBaHUs: CBOOOJHOE M3I0KEHHE MaTepHana; apryMEHTUPOBAHHOCTh BCEX COJIEPKAIINXCS B
OTBETE BBIBOJIOB U 3aKJIIOUCHUMN; KyJIbTYpYy peud. BricTymaromuii JOMKEeH yMeTh OTCTauBaTh
CBOHM PE3YJIbTATHI. CTy,)IeHTBI JTOJI’KHBI OBITH TOTOBBEI K BBICTYIIJICHHUIO )IO6pOBOJ'II)HO HIJIN 110
BBI30BY IIPETIOaBaTElIs IO BCEM BOITPOCaM, paCCMaTPUBACMbIM Ha 3aHITHH.
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B xone mpakTuyeckoro 3aHATHA CTYJEHTAM PEKOMEHIYETCs BHHUMATEIbHO CIIYIIATh
BBICTYIIJICHUS TOBApPUILEH, JAeJIaTh MPU HEOOXOAMMOCTH 3aIMCH, a TAK)KE 3aMeYaTh JIOMYyIICHHBIC
B PCIICHHUSX CTYJACHTOB HETOYHOCTH, OIIMOKM M HCIPaBIsATh UX. B KoHIe 3aHsATHA
MIPENOoIaBaTelb MOJBOAUT UTOTH U3YUEHUS TEMBI, OOBSBIISIECT OIEHKH, MIOJyUYCHHBIE CTYICHTAMH,
JIaeT B CIydad HEOOXOJIMMOCTH PEKOMEHJIAIMH IO JOMOJHUTEIBHOM paboTe Hall OTIACIbHBIMU
BOIIPOCAMH TEMBI.

Memoouueckue pekomenoayuu npu pabome Ha0 KOHCHEKMOM 60 6PeMsA NPOGEOEHU NeKUUU

B nmpomecce JEKIMOHHBIX 3aHATHH IEI€COO0PA3HO KOHCIEKTUPOBATh  yUeOHBIN
Martepuai. J[Jis 3Toro UCHoyib3yrTCs OOIIME U YTBEPAUBIINECS B MMPAKTUKE MPABUJIA, U TIPUEMBbI
KOHCIIEKTUPOBAHMS JICKIIUH:

KoncnektupoBanue JIEKUH BEAETCA B CIEHHAIBHO OTBEICHHOW MJIA 3TOr0 TETPaIM,
KaXAbIM JIUCT KOTOPOM JOJMKEH HMETh TMOJisI, Ha KOTOPBIX JCJIAIOTCAd TIOMETKH U3
PEKOMEHIOBAaHHOM JMTEPATypbl, AOMOJIHAIOIINE MaTepuan NpOCIYIIAaHHOM JIEKLIHUH, a TaKXKe
MOYEPKUBAIOIINE OCOOYIO BaXKHOCTh TEX WJIM MHBIX TEOPETUUECKHUX MOTO0KEHUMN.

[lenecooOpa3Ho 3aMMCHIBATh TEMY U TUIAH JICKIHA, PEKOMEHIYEMYIO JINTEPATYPy K TEME.
3anucu pasiesioB JIEKIMU JOJDKHBI MMETh 3aroJIOBKH, IMOJ3arojOBKH, KpacHble CTpoku. Jliis
BBIJICJICHUSI Pa3/eiiOB, BBIBOJOB, ONpPEICICHUN, OCHOBHBIX UJEH MOYKHO MCIIOJIb30BaTh 1[BETHBIC
KapaHJamm u GroMacTepsl.

HasBanHbIE B JICKIIUU CCHUIKU HA TICPBOMCTOYHUKU HAJIO IIOMETHThH HA MOJISAX, YTOOBI TIPH
CaMOCTOSITCIIbHOW paboTe HaWTH M BOHCaTh HMX. B KOHCIEKTE JOCIOBHO 3alMCHIBAFOTCS
ompesieNieHus] MOHATHI, KaTeropuid U 3aKoHOB. (OcTanbHOE JOKHO OBITH 3allMCAaHO CBOWMU
CIIOBaMH.

Kaxnmomy crymeHTy HEOOXOIMMO BbIpaOOTaTh W HMCIOJIB30BaTh  JOIMYCTHUMBIE
COKpalleHus] HanboJiee paclpoCTPAaHEHHBIX TEPMUHOB U TIOHATHH.

Memoouueckue ykazanusa K npaKmuieckKum 3aHAmMuAM

[lenpt0 MpPaKTUYECKUX 3aHITHI SBISETCS OOCCIECYCHHE CBA3UM TEOPUM M TIPAKTHKH.
[IpakTuueckue 3aHATHS COACUCTBYIOT BBIPAOOTKE y CTYJCHTOB YMEHHUI W HaBBIKOB MIPUMEHEHUS
3HAHWM, MMOJYYSHHBIX Ha JIEKIHUAX U B XOJIe CAMOCTOSITENIbHON paboThl. B xo01e mpakTH4ecKux
3aHATHH CTYIEHTBI MPHOOpeTaloT NPOPECCHOHANbHBIE YMEHHS W HaBBIKM ISl PEIICHUS
MPaKTUYECKUX 3a7a4 M PA3BUTHUSI y HUX MATEMATUYECKOTO MBIIUICHUS W HHTEIJIEKTYaIbHbIX
CIIOCOOHOCTEH.

[IpakTudeckue 3aHATHS IMO3BOJSIIOT YINIyOUTh W 3aKPEMHUTh TEOPETHYECKHE 3HAHUS B
uHTEpecax MpodeccuoHATbHON MOAroTOBKHM. OHM TMO3BOJISIFOT MPOJAEMOHCTPUPOBATH 3HAHMS,
YMEHHE YWUTaTh W MOHMMATh yueOHbIE W HAy4YHbIE MaTepHajbl, a TAKKe MPUMEHATHh HX IPH
pElIEHNUH 3a]1a4.
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bazoBeiMH BugamMu  y4ueOHOW  paOOThI CTYAEHTOB SIBJIAIOTCA  ayJUTOpHas U
camocTosiTeNbHas.  AyauTopHOoW — pabore  00s3aTeNbHO  JOJDKHA  IMPEIIeCTBOBATH
caMOCTOsITelIbHAs padoTa.

Marepuasn, BBIHOCUMBIA Ha NPOMEXYTOUYHbIE KOHTPOJIBHBIE MEpPONpPUATHs, Oa3upyercs
Ha TEOPETUYECKOM 4YacTW Kypca, MO3TOMY BOIIPOCHI, M3JIaraeMbleé Ha JIEKLHUAX, a TaKxKe
BBIHOCUMBIC Ha CaMOCTOATCIIbHYIO HpOpaGOTKy, AOJDKHBI PCryJIIPpHO 3aKPCIUIATHCA KaK BO
BpeMs ayJUTOPHBIX 3aHATHIA, TAK U B 4aChl CAMOCTOATEIBHON paboTHI.

IToaroToBKY K NpakTHYECKUM 3aHATHSIM PEKOMEHIYEeTCsl HAYMHATh 3a0JIarOBPEMEHHO U
IPOBOJIUTH B CIEIYIOLIEH IOCIEN0BAaTEIbHOCTU: YSCHEHUE TEMbl M OCHOBHBIX BOIIPOCOB,
BbIHOCUMBIX Ha 3aHATHC; OIPCACICHUC IIOopsAAKa IOATOTOBKH K 3aHATHIO, H3Y4YCHHC
TEOPETUYECKOTr0 MaTepuasa 1o TeMe paboThl U METOAMYECKUX YKa3aHHUH MO PELICHUIO 3a/1a4.

IIpu wu3yyeHuum nMTEpaTypbl HEOOXOOUMO MpopaboTaTh HHPOPMALUIO, IIyOOKO
OCMBICJIMB NIPOYUTAHHOE. B X0/1€ MOATOTOBKY K 3aHATHIO CTYZEHTHI MOTYT BBIIIOJHUTD:

- KOHCHEKTHPOBAHNE NIEPBOMCTOYHUKOB U JIPYroi yueOHOU JIUTEepaTyphl;

- TpopaboTKy ydeOHOro Mmarepuana (MO KOHCHEKTaM JICKIWH, y4eOHOW W Hay4dHOH
JUTEpaType) U MOArOTOBKY JTOKJIA0B;

- IOMCK U 0030p HAYYHBIX ITyOJUKAILMH U 3JIEKTPOHHBIX UCTOYHUKOB MH(OpMaIuy;

- pellIeHME 3a/1a4, yIPaKHECHUI;

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

IIpu moaroroBke K OTBETY CTYAEHT MJOJDKEH OOpaTUTh BHUMAHUE Ha CleAyloIiue
TpeOoBaHUs: CBOOOJHOE M3JIOKEHHE MaTepualia; apryMeHTUPOBAHHOCTh BCEX COJEpIKaluXcs B
OTBETE BBIBOJOB M 3aKJIKOYEHUH; KYyJbTypy pedM. BpICTymarommi JOJDKEH yMEThb OTCTauBaTh
CBOM PE3YJILTATHI. CTYILGHTI)I JOJDDKHBI OBITH TOTOBBI K BBICTYIIJICHUIO I[O6p0BOJ'IBHO UiIn 110
BBI30BY IIPENOJABATEIIA IO BCEM BOIIPOCAM, paCCMaTPUBAEMbIM Ha 3aHATHH.

B Xxone mpakTU4ecKoro 3aHATHSA CTYJEHTaM PEKOMEHIYETCs BHHUMATENbHO CIIyIIaTh
BBICTYIIJICHUA TOB&pHHIGﬁ, ACJIaTh IpU H€06XO)II/IMOCTI/I 3aIMCH, a TaKKC 3aMCYaTh JOIMYIICHHBIC
B PCHICHUAX CTYACHTOB HCTOYHOCTH, OIIMOKH H HCIIPABJIATL HUX. B KOHIIC 3aHATHUA
Iperno/iaBaTesb MOABOJUT UTOTH U3YUYEHUS TEMBbI, OOBSIBIISIET OLIEHKH, TOJyYEeHHbIE CTYI€HTaMH,
JlaeT B Cilydyae HEO0OXOAMMOCTH PEKOMEHAALMHU MO JOMOJIHUTEIBHOW paboTe HaJl OTIENbHBIMU
BOIPOCAMH TEMBI.

O ¢opmax u Meromax KOHTPOJISI 3HAHUU CTYJEHTOB, O COJAEPKAHUU KOHTPOJIbHBIX
3aJaHuif, a TaKkKe 00 MTOrax KOHTPOJIBHBIX MEPOINPHUIATUNH CTYJIEHTHI CBOEBPEMEHHO

UHPOPMHPYIOTCS TIPENoJaBaTesIeM.
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CamocrositennbHass paboTa CTYIEHTOB — OTO IUIaHUpyemas ydeOHas, y4eOHO-
UCCIIEIOBATEIbCKas, HAayYHO-UCCIEOBAaTEeNbCKasi paboTa CTyNEHTOB, BBINOJIHSAEMAs BO
BHEAYIUTOPHOE BpeMs 110 3a/1aHUIO U II0JI PyKOBOJICTBOM IPEIOIaBaTEs.

Lenbto caMoCTOATENBHON pabOThI SBISETCS IIyOOKOe MOHMMaHHE M YCBOEHHE Kypca
JeKUUMHA ¥ MPaKTUYECKUX 3aHSATUH, IOATOTOBKA K BBIMOJHEHUIO KOHTPOJIBHBIX pPadoT,
KOJUIOKBUYMY M K CJade »5K3aMeHa, a TaKkKe MPHOOpPETeHHuEe OIbiTa TBOPYECKOH W
HCCIIE0BATEIBCKON 1EATEIIBHOCTH.

@opMBI  CaMOCTOSITENIBHON ~ pabOThl  CTYJAEHTOB  TOJHOCTBIO  OMPEIENIAIOTCS
coJlep’kaHueM y4eOHOM AMCHUIUIMHBL. B KauecTBe OCHOBHBIX (JOPM CaMOCTOSITENILHON pabOThI
CTYACHTOB TMpPH HW3YYCHUU JUCHUILIUHBI “DyHKIMOHAIBHBIA aHadu3” MOXKHO BBIICIHUTH
CIIEyIOIIHE:

- BBITIOJIHEHHUE JIOMAIIIHUX 3aJaHHUI;

- IOATOTOBKA K TECTUPOBAHUIO;

- IOATOTOBKA K KOJIJIOKBUYMY;

- CaMOCTOSTEIbHOE U3YUEHUE TEOPETUUECKOTO MaTepraa U JUTepaTyphl;

- IOATOTOBKA K KOHTPOJBHOU paboTe;

- CaMOCTOsTeIbHAs MPOBEPKa COOCTBEHHBIX 3HAHMIA;

- IOATOTOBKA K 3K3aMEHY.

PesynpTarel  caMOCTOSTENIBHONM  paOOTBl  KOHTPOJIMPYIOTCS — IIpernojaBaTesieM U
VUUTHIBAIOTCS TMpH  TEKylled, pyOeKHOM UM TIPOMEXKYTOUYHOM arTecTaliuud  CTyJeHTa.
HemanoBaxHyto pojb MpH 3TOM JOJDKHBI UTpaTh CHUCTEMATHYHOCTh M IJIOJIOTBOPHOCTH
IIPOBOAMMOM CaMOCTOSITENIEHOM paObOTHI.

Memoouueckue pekomenoayuu no Op2aHU3AUUU CAMOCMOAMENbHOU Padomul

CamocrodarenbHas paboTa 0OOydYarOUIMXCS — CIIOCOO AKTUBHOIO, IIEJIEHANPABICHHOTO
nproOpeTeHus CTYJEHTOM HOBBIX IS HETO 3HAHUN U YMEHMI 0e3 HEeMOCPeICTBEHHOI'O y4acTHs
B 3TOM MpoIliecce npemnoaaaTeneid. [loBbilieHne poiu caMOCTOSITEIbHON padOThl 00YUYarOIIUXCS
IIPY IPOBEICHUH PA3JIMYHBIX BUIOB YUEOHBIX 3aHIATHUN MPEAIIONIATraeT:

- ONTUMM3ALMIO METOJIOB 00YUEHUs!, BHEIPEHHUE B YUEOHBIH MPOIIECC HOBBIX TEXHOJIOTUM
o0yueHMsl,  TOBBIIIAIONIUX  I[POU3BOAMTENBHOCTh  Tpyda  MpernojaBarens, aKTUBHOE
UCIOJIb30BaHNE NH(DPOPMALIMOHHBIX TEXHOJIOTHH, O3BOJSAIONMX O0yJarolemMycs B yA00HOoe [
HETO BpEMsI OCBaMBaTh yUeOHBI MaTepHal;

- IIMPOKOE BHEJIPEHUE KOMITBIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

- COBEpIICHCTBOBAaHME METOJUKU IPOBEJCHUS NMPAKTHUK W HAYYHO-HCCIEI0BATEIbCKON
paboThl o0yuarommxcs, MOCKOJIbKY MMEHHO 3TH BHUIbl yuyeOHOW paboThl B HEPBYIO OuYepe.lb
TOTOBST O0YUAIOLIUXCS K CAMOCTOSITEIbHOMY BBIITOJIHEHHUIO TPO(ecCHOHANBHBIX 33/1a4;
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- MOJIEPHHU3AIIMIO CUCTEMbI KypCOBOTO M UIIJIOMHOTO MPOEKTUPOBAHUs, KOTOpas AOHKHA
MOBBIIIATH POJIb CTYIEHTA B OJ00pE MaTepuaia, MOUCKe MyTei pereHus 3a/1a4.

CamocrosarenbHass paboTa MPHUBOAUT CTYACHTA K TIIOJyYEHUIO HOBBIX 3HAHHUH,
VOOPSAOYEHUI0 U YIUIYyOJIGHUIO  MMEIOMIMXCS  3HaHUM, (OpPMUPOBAHHMIO y  HEro
npodecCuOoHaNbHBIX HAaBBIKOB U yMeHM. CamocTrosiTenbHas paboTa BBINOMHIET psl QyHKIUI:
pa3BUBAIOIIYIO; HH(GOPMAIMOHHO-O00YYAIONIyI0; OPHEHTUPYIOIIYI0O W  CTHMYJIHPYIOLIYIO;
BOCIMTHIBAIOIIYIO; UCCIIEA0BATEIbCKYIO.

B pamkax kypca BBIIIOJIHSAIOTCS CIAEAYIOUINE BUIbI CAMOCTOATEIbHOU PaboThI:

1) mpopaboTka yaeOHOTrO MaTepuaia (1o KOHCIEeKTaM, Y4eOHOM U HayYHOU JTUTEpaType);

2) BBIIIOJTHEHUE PA3HOYPOBHEBBIX 3a/1a4 U 3a/1aHU;

3) paboTa ¢ TecTaMu U BOIPOCAMH ISl CAMOTIPOBEPKH;

4) BBIIOJTHEHUE UTOTOBOI KOHTPOJIBHOM PabOTHI.

CryneHTaM peKOMEHYeTCsl C CaMOro Hayalla OCBOEHUs Kypca paboTarh ¢ JUTepaTypoil u
npeUiaraeéMbIMU 33/IaHUSIMHE B ()OpME MOATOTOBKH K OYEPEIHOMY ayIUTOpHOMY 3aHsThi0. [Ipn
ATOM aKTYyaJIM3UPYIOTCS MMEIOLIMECS 3HAHUS, a TAaKKe co3laercs 0as3a JUisi YCBOGHUS HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJIy4aeT B Ay IUTOPHUH.

HeoOxoauMo OTMETUTB, YTO HEKOTOpBIC 3aaHus ISl CaMOCTOSITENLHOM paboThI MO
Kypcy UMEIOT onpejieieHHyto cnenuuky. [Ipu ocBoeHnn Kypca CTyJEHT MOXKET OJIb30BaThCs
OuOIMOTEeKON By3a, KOTOpask B IOJIHOW Mepe oOecriedeHa COOTBETCTBYIOIICH JUTEPaTypOil.
3HAYUTENBHYIO [TOMOIIL B MOJATOTOBKE K OYEPEIHOMY 3aHSITHIO MOKET OKa3aTh MMEIOLIUIICS B
y4eOHO-METOIUYECKOM KOMIUIEKCE KPaTKHi KOHCIEKT JeKIMid. OH e MOXKET MCII0JIb30BaThCs U
JUISL 3aKpeTIEHUs TIOJyYE€HHOTO B ayIUTOPUN MaTepuaia.

CamocrosiTenbHas paboTa CTYJI€HTOB IIPEIyCMOTpPEHA YUYEOHBIM IJIAHOM U BBIIIOJIHAETCS
B 00s3aTe’IbHOM HOpsAKe. 3aJaHus NPeJIOKEHbl MO KaXJIOoW H3ydaeMoW TeMe U MOTYT
TOTOBUTHCS MHAMBUIYAIbHO WM B rpynmne. [1o He0OX0IUMOCTH CTYAEHT MOXKET o0palaTbes 3a
KOHCYJIbTallel K mperojaBareito. BrellonHeHne 3aj1aHuil KOHTPOJIUPYETCS U OLIEHUBAETCS
npenojaBaTesieM.

JUIig ycHenrHoro camoOCTOSITEIBHOTO H3Y4YEHMsI MaTepuana CErofHs HCIOJIb3YIOTCA
pasIn4Hble CpeacTBa OOyuUeHMs], CpPeu KOTOPBIX 0c000€ MECTO 3aHMMal0T MH(POpPMAalMOHHbIE
TEXHOJOTMH PAa3HOTO YPOBHS M HANpaBICHHOCTHU: 3JEKTPOHHBIE YYEOHUKH M KYpChI JIEKIIH,
0a3bl TECTOBBIX 33/JIaHUN U 3a7a4. DJIEKTPOHHBIH Yy4eOHUK MPEICTaBIsIeT COOON MpOrpaMMHOE
CPEICTBO, MO3BOJIAIONIEE NMPEACTABUTH JJIS U3YUYEHUs TEOPETUUYECKUIl MaTepuall, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOATENIbHYIO TBOPUYECKYIO0 PaboTy, MOMOTalollee CTyAeHTaM U
MpernojaBaTeio OLEHUTh YPOBEHb 3HAHWM B ONPEJECIICHHON TeMaThKe, a TakXke cojepiKaliee
HEOOXOAMMYIO CIPABOYHYI0 MH(POPMAIHIO. DJIEKTPOHHBIH YYEOHHK MOXET WHTETPUPOBATH B
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cebe BO3MOXKHOCTH Ppa3IMYHBIX IEJAarOrMYecKUX MPOTPaMMHBIX CPEACTB: O00yYaroIIMX
pPOrpaMM, CIIPABOYHUKOB, yUeOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIINX IPOrpaMM.

JlJis yCcTienTHOM OpraHW3alli CaMOCTOSITEIbHON paboOThl BCE AKTUBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble OOpa3oBareibHbIE pecypchl B ceTu HTepHET: cucTeMbl TECTHUPOBAaHUS IO
pa3iaMyYHbIM  00JIacTSIM, BHUPTyaJlbHbIE JIEKLWH, JA0OpaTOpUH, MpPH STOM IOJIH30BATEIIO
JIOCTAaTOYHO MMETh KOMIBIOTEp U MOJKIIOueHHWe K MHTepHeTy s TOro, 4ToObl CBA3AThCS C
MpernoiaBaTesieM, pellaTh BEIYUCIUTEIbHBIC 33/1aUd U MOJdy4yaTh 3HaHus. Vcnonap3oBaHue cere
YCUIIMBAET POJIb CaMOCTOSITENbHONW pabOTHl CTYAEHTAa U TMO3BOJSET KapAuWHAIbHBIM 00pa3oM
M3MEHUTh METOJUKY MPEnoIaBaHusl.

CryneHT MOXET MoJiy4yaTh BCE€ 3aJaHUs U METOJMYECKHE YKa3aHUsS 4Yepe3 CEepBep, 4YTO
JAeT €My BO3MOXHOCTh IPUBECTH B COOTBETCTBUE JIMYHBIC BO3MOKHOCTH C HEOOXOAUMBIMH JIJIsI
BBIMIOJHEHUST paboT Tpyno3aTparamMu. CTyJEHT UMEET BO3MOXHOCThH BBINONHITH paboTy aoma
WIH B ayIUTOpUU. bolbiioe BocnuTaTensHoe U 00pa3oBaTeIbHOE 3HAUEHUE B CAMOCTOSTEIIbHOM
y4eOHOM TpyJie CTYJIEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YKIA€T U MOJAEPKUBAET
BHMUMaHUE M HHTEPEC, IOBBIIIAET AKTUBHOCTh MAMSATH W MBIIUICHUS, TO3BOJSET CTYICHTY
CBOEBPEMEHHO OOHApY>KUTh U YCTPAHUTH JNOMYIICHHBbIC OIIMOKH M HEJAOCTaTKH, OOBEKTUBHO
ONpPENIETUTh YPOBEHb CBOMX 3HAHUM, NPAKTUYECKUX yMeHuU. Camoe JOCTYNHOE U IMPOCTOE
CPEIICTBO CAMOKOHTPOJISI ¢ IPUMEHEHUEM HH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA —
9TO PSI/I TECTOB «On-line», KOTOPBIC MO3BOJISIFOT B PEXKUME PEATBHOTO BPEMEHH OIPEICIUTh CBOM
YpOBEHb BJAJICHUs NPEIMETHHIM MaTepUalOM, BBISIBUTH CBOUM OIIMOKKM U IOJYYHUTH
PEKOMEHIAIlMHU 110 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nutepatypy MOXKHO pa3/ieuTh Ha YUYEOHUKU M yueOHbIE TTOCOOHs, OPUTUHAIILHBIE
Hay4YHbIe MOHOTpauUecKre UCTOYHUKHU, HAyYyHbIe MyONUKAllUd B TIepUoAnUYecKoil meuyatu. U3
HUX MOXHO BBIICTUTh JIUTEPAaTypy OCHOBHYIO (PEKOMEHIyeMYI0), IOTOJHUTEIbHYIO U
JTUTEPATYPy ISl yTayOJeHHOTO U3YUEHUS JUCITUTUTHHBI.

N3yuenne MUCHMIUIMHBI CIEAyeT HAYMHATh C YYEOHHKA, MOCKOJbKY YYEOHHK — 3TO
KHUTa, B KOTOPOH H3JI0KEHbl OCHOBBI HAYYHBIX 3HAaHUN MO ONPEAEICHHOMY IMpEAMETY B
COOTBETCTBUHU C LIETSAMH U 33/1a4aMH 00yUYeHHS], YCTAHOBICHHBIMU TPOTPaMMOIA.

[Ipu pabote ¢ nuTeparypoil HEOOXOIUMO YUYHUTHIBATh, YTO WMEIOTCS Pa3IUYHBIC BUJIBI
YTEHUS, U KK/ U3 HUX UCIIOIB3YETCS Ha OTMPEICTICHHBIX ATallax OCBOCHHS MaTepHaa.

IIpedsapumenvHoe YTeHUE HANPABIEHO HA BBISIBICHHE B TEKCTE HE3HAKOMBIX TEPMHUHOB
U TOMCK MX 3HAUYEHHs] B CIPABOYHOM mnuTeparype. B dYacTHOCTH, mpu YTEHUM YKa3aHHOM

JTUTEPATYPHI HEOOXOUMO MOAPOOHEHUIITUM 00pa30M aHATU3UPOBATH TTOHSTHS.
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Cke603HO€e umeHue TIpeANonaraeT NpouYTEeHUEe MaTepraia oT Hadaia 10 KoHua. CKBO3HOe
YTEHUE JMTEPATyphl U3 MPHUBEACHHOTO CIHMCKA JaeT BO3MOXKHOCTH CTYAEHTY C(HOPMHPOBATH
CBOJI OCHOBHBIX MOHATHH U3 H3y4aeMOl 00JaCTH U CBOOOIHO BIA/IETh UMHU.

Buvibopounoe — Ha060pOT, MMEET LENbI0 TIOUCK U 0TOOp MaTepuaina. B pamkax naHHOTO
Kypca BIOOpOUHOE UTEHHUE, KaK CI0COO OCBOEHUS COJIEpKaHus Kypca, JOJKHO UCTIOIb30BaThCs
IPY TOJATOTOBKE K MPAKTUYECKUM 3aHSATHSM 10 COOTBETCTBYIOIIUM pa3JiesiaM.

Ananumuueckoe umeHue — 3TO KPUTHUECKUH pa30op TEKCTa C MOCIEAYIOIIUM €ro
KOHCHeKTupoBaHueM. OCBOeHHE yKa3aHHBIX MOHATHI OyneT Haubosee 3(PGEKTUBHBIM B TOM
cllydae, eci IIPU YTEHUHU TEKCTOB CTYAEHT OyJeT 3a/1aBaTh K TUM TEKCTaM BOMpOckl. Yacth u3
3THUX BOIPOCOB chopmynupoBana B POC B mepeuHe BOMPOCOB uis codecenoBanus. Ilepeuenn
3THUX BOIIPOCOB OIPaHMYEH, TOITOMY Ba)KHO HE TOJBKO COJEp)KAaHHE BOIPOCOB, HO CaM HMPUHIIHII
OCBOEGHHUS JIUTEPATYPHI C TOMOIIBIO BOIIPOCOB K TEKCTaM.

Henbto usyuaroujeco uTeHus SABIAETCSA ITyOOKOE M BCECTOPOHHEE MOHHMMaHUE Y4eOHOM
uHpopManuu. ECTh HECKOIBKO MPHUEMOB H3yYarOIIero YTCHHS:

- YTEHHUE IO AITOPUTMY TpeAroNaraeT pa3ornenue nHpopManuy Ha OJOKH: Ha3BaHHE,
aBTOp, MCTOYHHMK, OCHOBHas HJed TeKcTa, (aKTUYECKUH MaTepuain, aHalu3 TEeKCTa IyTeM
COTIOCTABJICHUS UMEIOIIMXCS TOUEK 3PEHHUS [0 pacCMaTPUBAaEMbIM BOIIPOCaM, HOBH3HA;

- TPUEM IOCTAHOBKH BOIPOCOB K TEKCTY MMEET CICAYIOUIHHA alrOpUTM: MEIJICHHO
IPOYUTATh TEKCT, CTAPAsICh MOHATH CMBICI M3JI0)KEHHOTO; BBIACIUTH KIFOUYEBBIE CJIOBA B TEKCTE;
MOCTapaThCsl MOHSATH OCHOBHBIC UEH, TOATEKCT U OOIIHI 3aMbICEN aBTOPA.

- IpUEM Te3UPOBAHMs 3aKII0YaeTCs B (POPMYyJIMPOBAaHUM TE€3UCOB B BHJIE MOJIOKEHHH,
YTBEPKJICHH, BHIBOIOB.

Mo>HO 100aBUTh ¥ UHBIEC TIPUEMBI: TIpHUEM pedeprupoBaHIs, TPUEM KOMMEHTHPOBAHNSI.

BaxHo#t cocraBustomeil J1I000ro COJIMIHOTO HAy4YHOTO W3JaHMs SIBISETCS CIIMCOK
JUTEpaTyphl, Ha KOTOPYIO cchbliaeTcs aBTop. [Ipy BO3HMKHOBEHMM HHTEpeca K KakKoM-TO
o0CyXmaeMoll B TEKCTe TMpoOJieMe BCerJa eCTh BO3MOXKHOCTH OOpaTHTBCS K  CITUCKY
OTHOCsIIeNcs K Hel aureparypbsl. B 3Tom ciydae Bcsi mpobiiemMa kak Obl pa3OuBaeTcsi Ha
COCTABJIAIOLIME YACTH, KaXk/J1as U3 KOTOPBIX MOXKET M3y4aTbCsl OTIENBHO OT JIpyrux. IIpu stom
Ba)XHO HE TEPATh U3 BUIa OOIINN KOHTEKCT U HE OIPY’KaThCsl Ype3MEPHO B JE€TAIH, IOTOMY UTO
TaKUM 00pa30M MOKHO HE YBUETH TIIABHOTO.

[TogroToBka K 2K3aMeHYy M 3aueTy JOJDKHA TPOBOIUTHCS HA OCHOBE JICKIIMOHHOTO
MaTepHuaia, MaTepualla NMpPaKTUYECKUX 3aHATUH ¢ 00s3aTeNbHBIM OOpamieHHeM K OCHOBHBIM
y4eOHHMKaM MO Kypcy. DTO MO3BOJIUT MCKIIOYUTH OIIUOKH B MOHMMAHUHM MaTepualia, 0OJeryur
€r0 OCMBICIIEHUE, TPOKOMMEHTHPYET MaTeprall MHOTOYHCICHHBIMU TIPUMEPaMH.

Memoouueckue pekomenoayuu 011 ROO20MOBKU K 3a4emy
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3auer B S5 cemecTtpe sBiseTcss (OPMOM HMTOTOBOTO KOHTPOJS 3HAHUN W yMEHHI
00yyYaromuxcs 1Mo JaHHOW AUCIUIUIMHE, MOJIYYEHHBIX Ha JIEKIMIX, TPAKTUYECKUX 3aHATUAX U B
npolecce camMoCTOSATeNIbHOW paboThl. OCHOBOW Uit ONPENENCHUs OLEHKHU CIYXHT YPOBEHb
YCBOCHHUS OOYYaIOLIMMUCS MaTepuaia, IpeIyCMOTPEHHOIro JIaHHOM paboueil mporpammoii. K
3a4eTy JAOMYCKAIOTCS CTYAEHTHI, HaOpaBmue 36 u Oosnee OauIOB MO UTOraM TEKYIIEro U
IPOMEXYTOUYHOT0 KOHTpoJisi. Ha 3auere cTyneHT MoXkeT HaOpaTh 10 25 6aios.

B mepwon moarotoBkw K 3adeTy oOOydaromiuecss BHOBb OOpamiaroTcs K Y4eOHO-
METOJANYECKOMY MaTepualy U 3aKpEeIUISIOT IPOMEKYTOUHbIE 3HAHMUSL.

[ToaroroBka oOyyaromierocs K 3a4eTy BKJIIOYAET TPU dTarna:

- CaMOCTOATeNbHAs paboTa B TEYEHUE CEMECTPa;

- HETOCPEACTBEHHAs MOATOTOBKA B JIHU, MIPEANIECTBYIONINE 3a4ETy 110 TeMaM Kypca;

- IOJrOTOBKA K OTBETY HA 3a4E€THBIEC BOIIPOCHI.

[Ipyn moaroToBke K 3a4deTy OOydarolUMCS II€JIeCO00pa3HO HCIOJIB30BaTh MaTEPHAIbI
JEKIHH, y4eOHO-METOJUYECKUE KOMIUJIEKCH, HOPMATHUBHBIE JIOKYMEHTHI, OCHOBHYIO H
JIOTIOTHUTEIIbHYIO JINTEPATYPY.

Ha 3ager BbiHOCHTCA MaTepuan B o0beMe, MPEeIyCMOTPEHHOM paboueil mporpammon
y4eOHOM TUCIUIIMHBI 32 CEMECTp. 3a4eT MPOBOJIUTCS B TUCbMEHHOM / yCTHOU (popme.

[Ipn mpoBencHWm 3avera B MHUCBMEHHOHN (ycTHOW) (opme, BeayIlIHid MpernoiaBareib
COCTaBJISIET NIEPEYEHBb BOIIPOCOB, KOTOPHIE BKJIIOUAIOT B C€0sI TECTOBBIE 3aJJaHUsl, TEOPETUUECKUE
3amaHus, 3aaaud. DopMynHpOBKAa TEOPETHMUECKUX 3aJaHUN COBMHanaeT C (QOpMYITUPOBKOMH
MepeyHsl BOIPOCOB K 3aueTy, JOBEIACHHBIX J0 CBEICHHUs OOydarouuxcs HakaHyHe. Pesymbrar

YCTHOTO (MTMCBMEHHOT0) 3a4eTa— «3a4TCHO, «HE 3aUTCHOY.

8. MaTepuanbHO-TeXHHYECKOE o0ecnevyeHue T CUUIIMHBI
8.1. Tpebosanusa k mamepuanbHo-mexXHUYECKOMY 0DecneueHuIo
Jlist peanuzanuu pabodeit mporpaMMbl JUCITUTIITMHBI UMEIOTCS CIICIIMATIbHBIE TTIOMEIIICHUS
AJI IPOBECACHUA 3aHSATUU JICKOHMOHHOT'O 1 CCMUHAPCKOr'o TUIla, TPYHIIOBBIX U MHAWUBUAYAJIbHBIX
KOHCYJIBTAIMi, TEKYIIEro KOHTPOJISI M MPOMEXKYTOYHOU aTTECTAIMH, a TaKKe MOMEIIEHUs s
CaMoCTOSTEeNbHOM padoThl. CrennaabHbIe MOMEIIEH!s YKOMIUIEKTOBAHbI CIICIUATN3HPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CpeJICTBA O0yUeHUsl, CIOy>KaIllUMHU JUIS IpeJICTaBlIeHHs] nH(OpMalun

00JBIION ay TUTOPHH.

HpI/I IMPOBCACHNU 3aHATUH JIeKL[I/IOHHOFO/ CCMHUHAPCKOI0 TUIIA 3aHATHH HCITOJIB3YIOTCA:
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3apy6e.7fcuoe JIUUECH3UOHHOE RPOCpAMMHOE obecneuenue:

Ne norosopa

Ne norosopa

Ne IIpousBoauTenn HauMeHoBaHHe JInneH3un 1a 2020 rox | ma 2021 rox
1. MSAcademicEES | Office 365 ProPlusEdu munensus | JJOI'OBOP JNOI'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 | JJOI'OBOP JOI'OBOP
License ALNG LicSAPk No20/9A-223 | Nel0/DA-223
MVL DvcCAL A
Faculty EES
4. MSAcademicEES | WINEDUperDVC munensus | JJOI'OBOP JOI'OBOP
ALNG UpgrdSAPk No20/9A-223 | Nel0/2A-223
MVL A Faculty EES
(KopmopatuBHas
MOJNMCKA HA TIPOTYKTHI
Windows onepanrionHas
cucreMa u ouc)
5 StatSoft Statistica Ultimate munensus | JOI'OBOP JOI'OBOP
Academic for Windows Ne20/9A-223 | Ne 15/DA-
13 Russian/13 English na 223
500 nonb30BaTeNe
JlokanwpHas Bepcus
(Named User) I'omoBas
JIUTICH3US
6. Mathlab/Simulink | TAH-25 munensus | JJOT'OBOP JIOI'OBOP
Ne20/9A-223 | Ne8O/EJI-223
7 Embarcadero RAD Studio Architect munensus | JJOT'OBOP JIOI'OBOP
Concurrent Ne20/2A-223 |  Ne 15/2A-
AcademicEdition 1 Year 223
Term License
8. AdobeCreativeCl | Adobe Creative Cloud munensus | JJOT'OBOP JIOI'OBOP
oud for Teams — All Apps. Ne20/2A-223 | Ne 15/2A-
JInnensum Education 223
Device license mig
00pa3zoBaTeNbHBIX
Opra"u3anun
9 Sketchup SketchUp Pro 2020 - muniensus | JJOTOBOP JOI'OBOP
License for Education -- Ne20/9A-223 | Ne 15/DA-
LAB for 1 year. 223
10. PTC Mathcad Education - munensus | JJOT'OBOP JOI'OBOP
University Edition No20/9A-223 | Ne 15/2A-
Subscription (50 pack) 223
11. Corel CorelDRAW Graphics munensus | J1OI'OBOP JOI'OBOP
Suite No20/DA-223 |  Ne 15/DA-
223
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Ne IIpousBoauTenn HauMeHoBanue JInuen3un TI‘ZHZ(:)FZOOB:(I)); J:;HZ%FZOIB(;(I:;
12. ABBYY ABBYY FineReader munensus | JJOI'OBOP JOI'OBOP
No20/9A-223 | Ne 15/DA-
223
3apyoesicrnoe npozpammuoe odecneuernue (c60000H0 pacnpocmpansaemoe)
Ne IIpousBoauTenn HaumenoBanue JInnenzun
1. Web Browser - Firefox becmiatHo
2. AtomEditor becnimatHo
3. Python becruiatao
4. IBM Eclipse becmiatHo
5. | ®upma Sun Microsystems | Apache OpenOffice becruiatno
Poccuiickoe nuyen3uoHHoe npozpammuoe obecneyenue:
Ne | IIpousBoauTe/ib HaumMeHnoBanue JInueH3nu J:I‘ZLIZ%I;OOB?(?; J:;HZ(:)FZOIB:E;
1. | Kaspersky Kaspersky Endpoint JTULEH3US JOI'OBOP | IOT'OBOP Ne
Security amns 6usHeca Ne20/9A-223 15/2A-223
— CrangapTHbIH
Russian Edition.
1500-2499 Node 1
year Educational
Renewal License
2. DrWeb Dr.Web Desktop JINICH3USA JOI'OBOP -
Security Suite Ne20/2A-223
KomnnekcnHas
3amuta + LlenTp
ynpasieHus Ha 12
mec., 200 I1K,
MPOJJICHUE
3 Antuniaruatr BY3 JIALICH3US JOT'OBOP | TOI'OBOP Ne
No20/9A-223 15/9A-223
Poccuiickoe npozpammnoe obecneuenue (c60000H0 pacnpocmpansaemoe)
Ne | IlpousBogurtenb HaunmeHnoBanue KommenTapun Cpoxn
JIMIEH3UH
1. | StarForce Foxit PDF Reader JUTS IPOCMOTpA becrinatno
Technologies, JJIEKTPOHHBIX JOKYMEHTOB
Poccust, MockBa B crangapte PDF
| Pocens Tzip apXuBaTop becrutatao

8.2. Ocobennocmu peanuzayuu OUCUYUNIUHBL O UHBAIUOO06 U JIUY C 0ZDAHUYEHHBIMU

6O3MONHCHOCMAMU 300p06b}l
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Jlis CTyAEHTOB C OrpaHWYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbSI CO3/IaHbl CHElHabHbIE
YCIIOBUSL JUIsl TIONydeHWs: oOpa3zoBaHus. B 1mensx JOCTYMHOCTH TIOMYYEHHUS BBICIIETO
oOpa3oBaHus M0 00pa3oBaTENbHBIM MPOrpaMMaM HHBAIUIAMHU W JIUIAMH C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI YHUBEPCUTETOM 00ECIIeUnBAETCS:

1. AnbprepHaTUBHas Bepcus oduIMaIbHOTO caiita B cetn «MHTepHeT» s
CI1a0OBHUIAIINX;

2. J171si ’HBAaTUIOB C HAPYIICHUSMHU 3peHUs (CIab0BUISIINE, CIICTIBIC)

- MPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOLIEro OOydaromeMycss HEOOXOAMMYIO MOMOIIb,
nyOiaupoBaHUE BCIyX CIPABOYHON HMH(OpPMaNMU O paclUCaHUW Y4YeOHBIX 3aHATUHN; HaTU4He
CPEICTB JUISl YCHIIGHHS OCTATOYHOTO 3pEHUs, OpaleBCKON KOMITBIOTEPHOW TEXHUKH,
BUJICOYBEIMUUTENICH, TMPOrpaMM HEBU3YaJIIbHOTO JOCTyma K WH(OpManuu, MporpaMM-
CHUHTE3aTOPOB PEYH U APYTUX TEXHUYECKUX CPEACTB MpUeMa-niepeaadn yueOHoi napopmanuu B
JOCTYIHBIX popMax Ui CTYJIEHTOB C HAPYUICHUSIMH 3PECHUS,

- 3aJlaHUs JUISI BBITIOJTHEHUS HA HK3aMEHE 3aYUTHIBAIOTCS aCCUCTEHTOM;

- TNHMCHMCHHBIC 3a/IaHUS BBHITIONHSIOTCS Ha Oymare, HaJIUKTOBBIBAIOTCS ACCHCTCHTY
00y4armuMcs;

3. Jlns WMHBaANUAOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 37I0POBbSI IO CIYXY
(cmabocnpIianue, rIyxue):

- Ha 3a4YeTe/IK3aMEHE MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIMKA CTYJICHTY HEOOXOIMMYO
TEXHUYECKYI0 TOMOIIb C YYETOM HHAMBHIYabHBIX OCOOCHHOCTEH (OH TOMOraeT 3aHATh
pabouee MeCTO, MepeABUTaThCSA, MPOUYNUTATh U OPOPMHUTH 3a/laHKE, B TOM YHCIIE 3aMUChIBas MO
JTUKTOBKY);

- 3a4eT/3K3aMeH IIPOBOJUTCS B MUCHbMEHHOU opMme;

4. Jlng WHBaNMAOB M JIMI C OTPAHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBbsl, UMEIOIINX
HapyILIEHUsT OMOPHO-ABUTATENILHOIO amnmapara, CO3JaHbl MaTepUalbHO-TEXHUUYECKHUE YCIIOBHUS,
o0ecreunBaroIue BO3MOXHOCTh O€CIpEenATCTBEHHOTO JOCTyrna OOydYalluxXcs B Y4eOHBIC
MOMEIICHUS, OOBEKTYy THUTAHUS, TyaJleTHbIE W JPyrue TOMEIICHHUS YHUBEPCUTETa, a TaKkKe
npeObIBaHMs B YKa3aHHBIX MOMEIICHHUSIX (HATHMYUE PACIIUPEHHBIX JIBEPHBIX MTPOEMOB, IOPYUHEH
U IPYTUX MPUCTIOCOOTICHHUIN).

- TMCHMCHHBIC 3aJaHUS BBITIOJHIIOTCA HA KOMIIBIOTEPE CO CIEIHATU3UPOBAHHBIM
MIPOTrpaMMHBIM 00ECIIEYEeHUEM UM HAJMKTOBBIBAIOTCS ACCHCTCHTY;

- 110 JKETIAaHHIO CTYJCHTA YK3aMEH MPOBOIUTCS B YCTHOU hopme.

OOyyarommuecs U3 4Kcia JIUI ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37IOPOBBSI 00€CIIEUEeHbI
AJIEKTPOHHBIMU 00pa30BaTEeNbHBIMU pecypcamMu B (popMax, aganTHPOBAHHBIX K OTPaHUYCHUSM
WX 37J0POBBS.
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9. JIuct M3MeHeHHH (TOMOJTHEHUIH)
B pab0OvyI0 IpOrpaMMy 1o JUCHUILIHHE « DyHKIIMOHATBHBINA aHaJIM3 HAIpaBJICHUS TOATOTOBKU
01.03.02 — [IpuknagHas MmaremaTuka u HHGopmartuka, npoduis «IIpoekTupoBanue cuctem

HCKYCCTBEHHOTO MHTeIIeKTay Ha 2022-2023 yueOHbIi ro.

Ne Ilepeyenb BHOCHMBIX

uaemenT (myHkT) PII . - IIpumeuyanue
Lo 1T H3MeHeHH i (I0NoJIHeHU) P

OO6cyxeHa U peKOMEH/I0BaHa Ha 3acelaHuM KadeIpbl

«Anzebpa u oudhdepenyuanvrvle YypasHeHusy
HauMeHOBaHue Kadeapsl

IpoTOKOJ Ne OT «__ »«_ »2022r.

3aBenyrouuii kadeapoit /M.C. Huposa/
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