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1. IlepeyeHb  IUIAHUPYEMBIX  Pe3yJbTATOB  O0y4YeHHMs IO
AUCHHUILINHE, COOTHECEHHBIX C IJIAHUPYEMbIMH pe3yJbTaTaMH
0CBOECHHSI 00Pa30BaTeJIbHOM MPOrPaMMBbI

B pesynbraTre ocBO€HHUs MporpaMMbl OakajiaBpuara OOy4arolIHUKCs JOJHKEH
OBJIAJIETh CIAEAYIOUIUMH pe3yiIbTaTaMyu 00yUEHHUS MO TUCIUTUINHE:

Pe3syabTaTnl 0CBOEHMSI Ilepeyenb miIaHUpPyeMbIX
‘o ﬂﬁ”f};’em oon pe3yJIbTaToB 00y4eHHs 10
uu Cooepircanue komnemeHyuii
AUCHMUIIJINHE
CIOCOOHOCTH HCTIOTH30BATh 0a30BbIC 3HaTh: 60a30BbIe MOHATHA OYHKIIMOHAIEHOTO
3HaHUA €CTEeCTBCHHBIX HayK, AHATHM3auTCOPUUONTHMAIEHBIX
MaTeMaTHKI MIPOIIECCOB;
1 THQOPMATHKH, OCHOBHBIC (DaKTHI, YMeTh: IPUMEHSTh U IEMOHCTPUPOBATH ATH
OIIK-1 KOHUENLHH, IPUHLIUIIBI TEOPUH, 3HAHUS;
CBsI3aHHBIX c TIPUKIIATHON
MaTeMaTUKOU U Bnaners: moHMMaHuEeM OCHOBHBIX (DAKTOB,
KOHIICTIIINH, IPUHITUIIOB TEOPHii, CBA3aHHBIX
HHPOPMATHKOH c
OyHKIMOHAIBHBIM aHAJIM30M U TeOpHei
OINTHMAJILHBIX TPOIECCOB;

2. MecTO IMCUMILIMHBI B CTPYKTYpe NPOrpaMMsbl 0aKajiappuarta

Jucunnivmaa «DyHKIUOHAIBHBIM  aHAIM3 W TEOPUS  ONTHUMAJIbHBIX

MIPOIIECCOBY» OTHOCUTCS K OCHOBHOM 4acTd IuKJIa AUCUMIUIMH ¢ KojgoM YII OOII
b1.B.OJ1.8.

Ona Oasupyercs Ha «Jluddepenunanbupix ypaBHeHUsIX», «MeTomax
onTUMHU3AIUN», «MareMaTH4ecKoOM aHaiau3ze» U «BapuallmoHHOM HCUUCICHUWY,
TECHO CBf3aHA C TaKUMH pa3[eiaMyd NOpPHUKIAJHOM MaTeMaTUKH, Kak
«ccnenoBanue  omepaumity, «CucTeMHBI  a”Hanu3», «MaTemaTuueckas
SKOHOMHKa» U 1.p. ColepxaHue TUCLUUILIMHBI SBISIETCS OCHOBOM IS M3YYEHUS
Teopuu auddepeHInaTbHBIX UTP, MHOTOKPUTEPUATILHON ONTUMU3AIMU U Jp., a
TaKKe JIJIS IOJITOTOBKU BBIMMYCKHBIX KBAUTU(PUKAITMOHHBIX Pa0OT.

JucnunmHa wu3ydaercs Ha 3 Kypce B 5 um 6 cemectpe (ouyHas ¢opma
oOyueHus).

3. 00beM AUCHUIUVIMHBI B 3a4YeTHBIX €IUHUIAX C YKa3aHHeM
KOJINYEeCTBA  aKaJeMH4YeCKHX  4YacoB,  BbIJIeJEHHbIX  HAa
KOHTAKTHYI0 padoTy 00y4aroumuxcs ¢ npenojaasaresieM (1o BUIaM
3aHATHH) U HA CAMOCTOSATEJIbHYI0 PadoTy 00yYaArOIIUXCH

OO6u1ast TPy 10€MKOCTh AUCHUILIAHBI COCTABIISAET 9 3aUE€THBIX €AUHUII (3.€.),
216 akameMuuecKknx yaca.



3.1. 06 Em ducyunaunsvt (MoOyns) NO 6UOAM YUeOHbIX 3aHAMUIL (6

yacax)

O0BbEM TUCHUTLIHHBI

Bcero yacos

OO0m1as TPyA0EMKOCTh JUCITUTLIHHBI 324
KonTakTHas pabota oOydaromuxcs ¢
npenoaaBateseM(MoBUIaMydeOHBIX
3aHATHUN) 144
(Bcero)
AyauTopHbIe 3aHATHS (BCETO) 144
B ToMm uncie:
Jlexuym 72
[TpakTrueckue 3aHATHS 72
B T.4. B AKTUBHOW Y UHTEPAKTUBHOU 32
dhopmax
CamocrostenbHaspadboTa oOyuaromuxcsy
(Bcero) 144
Bun MIPOMEKYTOUHON aTTecTanuyl
obOyyJaromerocs
36

(3aueT B 5 ceMmecTpe / DK3aMeH B 6 ceMecTpe)

4. ConepskaHue TUCHMILIMHBI, CTPYKTYPHMPOBAHHOE M0 TeMaM ¢

yKa3aHHeM

OTBEJICHHOI0
aKaJeMUYECKHUX YaCOB U BUJI0B YUeOHbIX 3aHATHI

Ha HUX

KOJIH4YeCTBa

4.1. Pazoenvl oucyuniunovl u mpyooemKocms no 6U0AM y4eOHbIX 3aHAMUIL

(6 akademuueckux uacax)

/m

Pazaen
I CITUILIH

HbI

DJIeMEHTBI TEOPUU
MHO>KECTB

Metpuueckue
HOPMHUPOBaHH
13(S
IIPOCTPAHCTBA

Obwa
1

(6uacax)mpy

doewkocmy

Buasbl yueOHBIX 3aHATHI,

eKINH

BKJIIOYas
CAMOCTOSITEJIbHYI0
padoty
odyuarwuuxcs
U TPYA0EeMKOCTh (B
qacax)
AyAUTOpHbIE CamocrosiTel
yueOHbIE b
3aHAT
us Has pabdoTa
o0yuaromuxcst
MPaKTHYEeCKH
ee
3aHATHUSA

nux

®opmbl
TeKyLIero
KOHTPOJIA
ycneBaeMmo
CTH

YcTHBIN
OTpoc;
poBEpKa
JIOMAIITH

3aJITaHUMN.
Paboray
JIOCKH.

Y CcTHBIN




omamHPabora y
ux

L
OTpyC; JTOCKH.
o | |

| | mpomepxa | |  sananuii.



3 Teopus mepsl u
uHTerpan JleGera

(op N SN

12

11

23

YcTHBIN
OIpoc;
IIPOBEPKA
JIOMAIITHUX
3aJITaHUN.
Pabota y
JIOCKH.

4  TI'unpOepTOBbI
MIPOCTPAHCTBA

o w

15

YcTHBIN
OIpoc;
poBepKa
JIOMAIITHUX
3aJIaHUH.
Pabora y
JIOCKH.

5 JInneiinpie
(yHKIHOHAIBI U
JIMHEHHBIC
OTIEpPaTOPHI

DN

13

YcTHBIN
Ompoc;
MIPOBEPKA
JIOMaIIHUX
3aJIaHUU.
Pabotay
JIOCKH.
Texymas
aTTecTalus

MeTtoaosoruuec
6| kue

OCHOBBI TEOPUH
ONTHUMAJIBHBIX
IPOLIECCOB

onN

10

YcTHBIN
oTpoc;
IpoBepKa
JIOMAIITHUX
3aJITaHUMN.
Pabota y
JIOCKH.

JIuneiinpie

f| 3amaun
OIITUMAIBHOT'O
yIIpaBJICHUS

onN

10

YcTHBIN
OIIpOC;
MpOBEPKaA
JIOMAIITHUX
3aJITaHUMN.
PaGoray
JIOCKH.
Tekymas
aTTecTalus

8 Henuneiinbie

15

Y cTHBIHI




3a1a4u
ONTUMAJILHOI'O
YIIPaBIICHUS

OIpoc;
MIpOBEpPKa
JIOMAIITHIX
3aJlaHUM.
Pabora y




JIOCKH.
1
9 Cunres 38 0 9 19 VY CTHBIN
OIITHMAaJIbHBIX OTIpoc;
YIIPaBICHUM IIPOBEPKA
JIOMAITHUX
3aJIaHUH.
Kontponsn
ast
pabora.
1
0 DK3aMeH 36 OK3aMeH
7
Bcero 324 2 72 144

4.2. Cooepotcanue oucyuniunvl (M0o0yisn), CMpYKmypuposanHoe no memam

OTKpBITHIE U

(pazoenam)
ConeprxkaHue JEeKIIMOHHBIX 3aHATUN
N HanmenoBanue
n- pasaeJa Coneprxanue pasjaena IMCUUILTAHBI
/m
JHUCIUIIIMHBI
JJIeMeHTbI TEOPUH MHOKECTB
[TousTue
1. | MHOXecCTBa. OCHOBHBIE OTIPE/ICIICHHMS.
Orneparuu Haj Onepanuu HaJ MHOXKECTBAMHU.
MHOKECTBAMH
2. OKBHUBAJCHTHOCTD CueTHBIE MHOKECTBA.
MHOKECTB. OKBUBaJICHTHEIC MHOKECTBA.
IToHsITHE MOIIHOCTH ITonsaTHE MOIIHOCTH MHOKECTBA.
MHOKECTB Teopema Kantopa-bepHireiina.
3. OTtobpaxkeHus OT0oOpakeHus: MHOXKECTB.
OOmiee nousaTHe QyHKIUH.
OTHoOIIEHNE SKBUBAJICHTHOCTH.
OTtoOpakeHus, COXpaHSIOIINe MOPSIIOK.
4. YnopsnoueHHbIe YnopsnoyeHHbIe
MHOKECTBA MHOKECTBA.
TpancpuHuUTHBIE YnCIa.
Axcuoma BeIOOpa, Teopema Llepmerno.
TpanchUHUTHBIC UHIYKIIUH.
Konbuo MHOKECTB. [Tonykonbo
5. CucreMa MHOKECTB | MHOYKECTB.
Bopenesckue anreOpsl.
Cucrema MHOXKECTB U OTOOpaKEHUSI.
MeTpuueckue HOPMMPOBaHHbIE
npocTpaHcTBa
A, CXO0OUMOCTb. [ToHsATHE METPUIECKOTO MTPOCTPAHCTBA.

[Ipenenbubie TOYKH, 3aMbIKaHHE,




CXOOUMOCTD.

3aMKHYTbIE [Tonnsie METpPUYECKHE npocrpanctBa.  [IpuHnumn
MHOXECTBA BJIO’KEHHBIX
IapOB.
Teopema bapa. [Tononxenune
MIPOCTPAHCTBA.
[TpuHIMn cxaThIX 0TOOPAKEHUN U €ro MPUMEHEHHUE.
Tononornyeckue OrnpenernieHust U MPUMEPBI TOMOJIOTMYECKUX MPOCTPAHCTB.

MIPOCTPAHCTBA U

KOMITIAKTHOCTbH

Hemnpepsis
Cxopsmuecs MOCIICI0BATEIHHOCTU. HBIC
OTOOpaKCHHMS. ["'omomMopdusm. [TonsiTue
KOMITAaKTHOCTH.
HenpepriBHble 0TOOpaKeHHSI KOMITAKTHBIX TPOCTPAHCTB.
KoMmakTHOCTB B METPUYCCKUX
IPOCTPAHCTBAX.

Teopema Apuena. Teopema [leano.




HaumenoBanmue

leg pasjaena Coaepixanue pasgesia ITHCHUIITHHBI
m
AUCHHILTHHBI
HenpepbiBHBIE ¥ paBHOMEpPHO HENpepbIBHbIE (YHKIUU
u
(YHKITMOHAJIBL.
HenpepbiBHBIE ¥ TOJyHENpepbIBHbIE (YHKIMKA Ha
KOMIIAKTHBIX IIPOCTPAHCTBAX.
3. Hopmuposannsie u JIuHelHbIe IPOCTPAHCTBA, ONPEACIICHUS U IIPUMEPHI.
JMHEHbIE JIuHeliHast 3aBUCUMOCTb, JIMHEHHBIE ()yHKIIMOHAJIBI.
Bhimykiple  MHOXeCTBa M BBIIYKJIbIE (DYHKIIHOHAJIBL.
MIPOCTPAHCTBA Teopema
Xana-banaxa.
HopmupoBannbsle mnpoctpanctBa. OrmnpeneneHus u
IIPUMEPBI.
@yHKIMOHAT MUHKOBCKOTO.
OTenuMOCTb BBITYKJIBIX MHOKECTB.
Teopuss Mepa, u3mepuMble (QYHKUMH H
HHTErpa.
1. Mepa u ero Anrebpa u curmaanreOpa MHOXKECTB, OINpEAEICHUE U
npume
Pa3HOBUAHOCTH pBI.
Mepa osnemeHTapHBIX MHOXecTB. JleberoBa wmepa
TIIaJIKAX
MHOX€E
CTB.
OOmee  moHsATHE MEpBI. CuerHas
aJIUTUBHOCTb.
N3mepumeie (GyHKIIH. OcHoBHbIE
CBONCTBA.
OKBUBAJIEHTHOCTh U CXOAUMOCTb TOYTH
BCIOJLY.
Teopema Eroposa. Teopema Jly3una.
JleberoBckoe mpoaomkenne Mepsl. MaTerpan JleGera.
MounoTtonnsle pyHkuuu. JuddepeHunpyeMocTb HHTErpaia
1o
BepxHeMy mnpenaeny. Muterpan Jlebera xak ¢yHKUus
MHOXkecTBa. Teopema Panona-Hukonuma.
Mepa u unrerpan CtunsTBeca.
BoccranoBnenne (QyHKIUM TIO €€ MPOU3BOIHOCTH.
AOGCOTIOTHO HellpepbIBHbIE QYHKIUH.
M'Mnb6epToBbl NPOCTPaHCTBA
[lonsatne eBkimpoBa mnpocTpaHcTBa. ClEenCTBUS W3
1. EBximnoBso AKCHOM.
[IPOCTPAHCTBO HepasencrBo Komn-byHsAakoBcKoro.

Hopwma B eBKJINJI0BOM IIPOCTPAHCTBE.
HenpepbIBHOCTE JTUHEHHBIX ONEPALMM U CKAIIPHOTO

MIPOU3BEICHUS B €BKJINI0BOM
MPOCTPAHCTBE.

Yron MEXKY
3JIEMEHTaMH.

OpToronaibHbIe, OPTOHOPMHUPOBAHHBIE ~ CHUCTEMBI




3JIEMEHTOB.
CBs13p OPTOTOHAJIBHOCTU M JIMHEWHON HE3aBUCUMOCTHU
CUCTEM
JJIEMEH
TOB.
[lonnele eBKIMIOBBI IpocTpaHcTBa. Teopema Pucca-
Owurepa.
[Ipouecc oproroHayiM3anyu.

['uis0epToBo Ornpezenenne ruab0epTOBa MPOCTPAHCTBA.
Kpurep MOJIHOT cucTeM
IIPOCTPAHCTBO ui Bl OpPTOTrOHAJILHOMBI
IrMJIbOEPTOBOM IPOCTPAHCTBE.
[MognpocrpancTBa ruibOepToBa
IPOCTPAHCTBA.
OpToroHaibHOE TOTIOJHEHHE.
Pasnoxxenue snemeHTa THiIbOEPTOBAa MPOCTPAHCTBA IO
MOAMPOCTPAHCTBAM.
OpToronaibHasi CyMMa MOAIPOCTPAHCTB.
PaBeHcTBO nmapauienorpamma.
Psn Oypse  3IEeMEHTa €BKJIMI0BA
Psaner @ypre IIPOCTPAHCTBA.

HepasencrBo becceis.




HaumenoBanmue

leg pasjiena Coaep:xanue pasaesa JMCHUIIIHHBI
m
AUCHHUILINHBI
Onpenenenne 3aMKHYTON CUCTEMBI.
PaBenctBO
[Tapcesans.
CBoiicTBO MUHUMAIIBHOCTH K03(uienToB Dypne.
OKBUBAJICHTH 3aMKHYTOCT
OCTb IIOJIHOTBI u u
OPTOHOPMUPOBAHH cenapadelbH
on CHCTEMBI B oM
IIPOCTPAHCTBE. Teopema
Pucca.
NuHeiiHble
dYHKLUMNOHaNDI
1. [TonsiTHE TMHEHHBIX CBsi3b HENPEPHIBHOCTH U OTPAHUYEHHOCTHU JIMHEHHOTO
(GyHKIIMOHAIOB U oreparopa.
JIMHEVHBIX
OIepaTopoB OrpaHMy4eHHOCTh JIMHEMHOr0 omneparopa B KOHEYHOM
IPOCTPAHCTB
e.
JMHENHO CTPYKTYp  HPOCTPAHCTB
Omnpenenenue i BI a)
OIepaTopoB.
Hopwma oneparopa.
Brluucnenue HOpMbI OIepaTOpPOB.
[TonnoTa IIPOCTPAHCTBA
ONEPATOPOB.
Tunel CXOJIMMOCTEN ITOCJIEI0BATEIbHOCTEMH]
2. CxogumocThb OIEPATOPOB.
MOCJIEI0BATEIbHOCT CBs3b MEXIY
en HUMU.
ONEepPaTOPOB [IpuHUMI paBHOMEPHOU OIrPaHUYEHHOCTH.
Teopema banaxa-
[IITeiinraysa.
3. ConpsixeHHbIE JIuneliHble PYHKIMOHAIBI.
Teopema 0 MPEICTaBICHUN JIMHENHOT O
OIepaTopsl B OTrPaHUUYEHHOTO
¢dbyHKIIMOHATIA B THJILOEPTOBOM
THIIBOEPTOBBIX IIPOCTPAHCTBE.
[Toctpoenne COMNPSIKEHHOTO
IIPOCTPAHCTBAX oreparopa.
JIMHEWHOCTh U OTPAaHUYEHHOCTD COMPSKEHHOTO OnepaTopa.
CBolicTBa onepanyy COnpsyKeHusI.
CaMocorpsiKeHHbIE OIepaTophl: ONpeaeseHIe, CBONCTRA.
Heotpunarensusie
OIepaTopBhl.
OO6parHblie
4. |omnepatopsl Oo6parumocTh oreparopa.

Kpurepuii B3auMHOI 0JTHO3HAYHOCTH OIIEpaTopa.
JIMHEWHOCTH 0OPATHOTO OMEpaTopa.

Kpurepuii cymecTBoBaHUS 0OpaTHOTO OIepaTopa.
HenpepriBHo oOpaTumbie




OTIEePATOPBHI.
Orpanu4eHHOCTh
oreparopa.

oOpaTHOTO

MeToaoJ0ru4ecKkue OCHOBBI TCOPUHU ONITHMAJIBHBLIX IPOIIECCOB

dopmanuzanus
3a1a4 Teopus onTuManbHbBIX IPOLECCOB Kak Hayka. IloHsaTus
ONTUMAJILHOTO (ha30BOr0 COCTOSIHUS CUCTEMBI, YIPaBIIEHUS, TPACKTOPUU
JBUKEHUSI, JOIyCTUMOI'O  YIIPaBJICHUS. Bunpl
YIIPABJICHUS (yHKIIMOHATIOB
Ka4yecTBa.
3amaya 0 MATKOHM IOcajKe pakeThl Ha
[Tpumepsr Jlyne.
MOJIECJINPOBAHUS
3a1a4
YIPABJICHUS
Knaccudukanus [Ipu3naku KJacCU(pUKALMU  3aJa4  ONTHUMAaJIbHOTO
3a1a4 YIPaBICHUS:
ONTUMAJIBHOTO C TOYKM 3PEHMS IPOTEKAHMS IIPOLECCa YIPABICHHUS; 11O
XapaKTepyBUKEHUS;[I0XapaKkTepyPpazoBoro
yIpaBICHUS IIPOCTPAHCTBA;
10 IPOTSKEHHOCTU BO BPEMEHHU; T10 XapaKTepy yCIOBUHI HA
KOHIIaX TPAaeKTOpPUM; IO XapakKTepy OLICHKM KadecTBa
yIPaBJICHHUS.
Kiraccor [TonsTns [IPOrPaMMHOI0 u IIO3ULHOHHOTI0|
JOTTYCTAMBIX yIIpaBJICHUMN.
QD yYHKINOHAIbHBIE
YIPaBJICHUI CBOMCTBA.




N HaumenoBanme
11- Coaepxanue pasjaena
I pasjaena AMCUMILINHBI
AUCHHUILINHBI
JInHeliHble 334a4N ONTMMAIbHOTO YNpaBAEeHUs
ITocranoBka JIMHEUHOU HEaBTOHOMHOM 3a/1a4u
1. [TocTanoBka 3a/1auu | ONTUMATIBLHOTO
yIpaBie dopMmynupo 3a1a4 ONTUMAJIbHO
HUSL. BKa " ro
yIpaBlICHUS. VYcnoBus oOurHoCTH
MIOJIOKEHUSI.
[TonsaTue MHOXECTBA  JTOCTH>KMMOCTH. CaoiicTBa|

2. O6nactu MHO>XECTBa

noctwkumoctu. llonstue o6nactu 0-ympaBiasieMOCTH.
JIOCTHKMMOCTH U Bnonne

YIPABJISIEMOCTb. CaoiicTBa obrnactu
YIPaBIIEMOCTH YIPaBIIIEMOCTH.

Teopema CYLLECTBOBAHUS u €IMHCTBEHHOCTH|

3. Cy1iecTBOBaHME ONTUMAJIBHOTO
ONTUMATBHBIX yIpPaBJICHHUS B aBTOHOMHOM 3aj1aue Ha OBICTPOJICHCTBHE.
YIpaBJICHUI CnenctBue. TeopeMa CyIieCTBOBaHUS U €IMHCTBEHHOCTH

ONTUMAJIbHOTO YIPABJICHUS B HEABTOHOMHOM 3ajaue Ha
OBICTPOICHCTBHE.
ITonstue CONPSI>KEHHOMU CHCTEMBI. [TonsiThe]

4. DKCTpeMalbHbIE 3KCTPEMAIILHOTO
YIPaBJICHUS ynpaBieHus. HeoOXouMblid U TOCTaTOYHBIN MPHU3HAK

AKCTPEMAJILHOCTH YIPaBJICHHUS.
Cnencrsue.
[TpuHIMT [IpoGnembr dbopmanuzanuu, YIPABISIEMOCTH,

5. | makcumyma CYILIECTBOBAHUS
TUTSt JTMHEHHBIX ONTUMATBHBIX yIpPaBJICHUH, HE0OXO0IUMBIX u

3a/1a4 JIOCTAaTOYHBIX
ontumanbHOocTH  Heobxomumo yCJIOB
ONTUMAJIBHOTO YCIIOBHH . e ue
yIIpaBICHUS ONTUMAJIBHOCTH YIPABJICHHUS B HEABTOHOMHOW JIMHEHHON
3agade. [IpyHunn makcumyma it aBTOHOMHOM CUCTEMBI
o
OBICTPOACHCTBHUIO.

6. Crpykrypa Toukn nepexntoueHus. [loHsTHE HOpMaNBHOW 3a7ayM.
ONTHUMAJIBHOTO Teopema 0 CTPYKType ONTUMaJIbHOTO YIPaBICHHUS B
yIIpaBIECHUS aBTOHOMHOM JIMHEHHOHN 3amade Ha OBICTpOAEHCTBHE.

Brrunciienne onTUManbHOTO yIIPABJICHUS.
HenuvHeliHble 3a43a4M ONTUMANILHOTO YNpaB/ieHUA
HeaBTonomHuas 3aj1a4a Maitiepa. [Tpumepsr.

1. 3agaya Maiiepa: MHoxecTBO
MMOCTAaHOBKA U 0000IICHHBIX CKOPOCTEH.
00CyXICHIE

DopmyJIHpPOBKA u JI0KA3aTeJIbCTBO TEOPEMBI

2. Teopema CYLIECTBOBaHMS

OINITUMAJIBHOTO yopasjieHMss B 3amade  Maitepa.
CYIIIECTBOBAHMUS Cxonp3sniue

PEKUMBI
ONTUMAJIBHOTO




YIIPABJICHUS B

3ajade
Maiiepa
ONTHUMAJIBHO
CylecTBOBaHMS DopMyJIUPOBKA TEOPEM CYIIECTBOBAHUS o
yopaBiieHHs B 3ajnadax bonbuna u Jlarpanmxka u
ONTUMAaIbHOTO KOMMEHTapHUH1
yIpaBJICHUS B| 170.9
3a7a4ax YCIIOBHH.
bosbiia u Jlarpanxa
[TpuHIMD
MaKCUMyMa Oyukiusa [lontparuna. IlpuHoMn MakcuMyma Kak
HEOOXOMMOE  YCJIOBHE  ONTHUMAJIBHOCTH B 3ajauc
B 3aJ1a4ax C Maiiepa.
VcaoBue
TepMHUHAIbLHBIM TPaHCBEPCATBHOCTH.
(GyHKIIMOHATIOM
KadecTBa
[TpuHIMO
MaKCUMyMa [Ipuniun Makcumyma i 3aaaud  Jlarpanxka ¢
B aBTOHOMHBIX]
3aJ1a4ax He(DUKCUPOBAaHHBIM MOMEHTOM OKOHYaHusA. [IpuHIMD

C 3aKPCIVICHHBIMHA

MaKCUMyMa
(bUKCHUpPOBaHHBIM

TSt 3a7a4u1 Jlarpanxa C

KOHIIAMH MOMEHTOM OKOHYAHMSI.

[TpuHnmn YcnoBueTpaHCBEPCATBHOCTUHANPABOMKOHIIE
MaKCHUMyMa TPAEKTOPHH.

B ABTOHOMHBIX [IpuHopun makcumyMma Uil 3aJadd C  MOABUKHBIM
3aa4ax IIPABBIM

C IIOJIBUOKHBIMH KOHIIOM.




HaumenoBanme
lei Conepxanue pasaena
In pasjaena AMCUMILINHBI
AUCHHUILINHBI
KOHIIAMU
8. [TpuHtmn ITpuHIMI MaKCHMyMa [TonTpsirnHa TS
7. |makcumyma HEaBTOHOMHBIX
JUIS HEABTOHOMHBIX cucteM. dopmynupoBKa TeOpeMbl U KOMMEHTapui ee
CHUCTEM YCIIOBHU.
9
: CUHTE3 ONTUMa/bHbIX YNpaBAeHWU
9. 3ajaya CUHTE3a U dazoBbIe OrpaHUYECHUSI. Texymas 3a/aya.
1. |ee Cunresupyroiiee
ynpasinenue.  [loctaHoBka  3amauu
00CyXIeHNE CUHTE3A.
9. [TonsTue MpPUHLIKIIA ONTUMAaJIbHOCTH. Unes|
2. [Tpunnun IIOIISITHOT'O
JIBUKECHUS YpaBHeH bemnma DopMyIUPOBK
ONTUMAIBHOCTH ». ue Ha. a)
bennmana u ero npuHuuna bemnmana.
000CHOBaHUE
9. VYpaBHeHue JuHamuueckoe [IpOrpaMMHUpPOBaHUE. OyHK1IKA
3. |bemnmana bennmana.
[IpeanonoxeHus. HeobOxonumoe YCIIOBHE]
KaK He0OXOJMMOE | ONTUMAIBLHOCTH
MIPOrPaMMHOTO
yCJIOBHE yIPaBJICHHUS.
ONTUMAIBHOCTH
IPOrpaMMHOTO
YIpaBJICHUS
9. JlocTaTouHbie Jloctatoun CUHTE
4. |ycnoBus (S YCIIOBUS ONTUMAJIBLHOTO 3a.
@opMynIHMpOBKa TEOPEMBI U KOMMEHTAPUN €€ YCIOBUI.
ONTHUMAJIBHOTO Meron
JTUHAMUAYECKOTO
CHHTE3a MIPOrpaMMHUPOBAHUSL.
9. JlemoHCTpa B3aUMOCBSI3 JTUHAMUYECKOT]
d. Css13b MeTO1a Hst U MeToaa 0
JTUHAMHUYECKOTO MIPOrpaMMHUPOBAHUS C TPUHIUIIOM MAaKCUMYMa.
IPOrpaMMHUPOBAHUS
c
MPUHIUIIOM
MaKCUMyMa
Conepxanmne MPaKTUYECKHUX
3aHATHI
HaumenoBanue
J:;Q Conep:xkanue pa3nena
I pasjiena AMCHMUILINHBI
AUCHUTLINHBI
1
. JInHeliHbIE 1 HOPMHUPOBAHHBbIE POCTPAHCTBA
1. JInneiinbie [IPOCTPAHCTBA! ompeAeieHus,
1. JIuneliHpIenpUMEDBI
MPOCTPAHCTBA JluneiiHass 3aBUCUMOCTh M JIMHEHHAs HE3aBUCHUMOCTh
3JIEMEHTOB




Koneunomepubie 1 0eCKOHEUHOMEPHBIE POCTPAHCTBA.
Jluneiinoie MHOT000pa3usi: orpezeneHus,
MIPUMEPBHI.

[TonsiTue OmnpeneneHre HOPMUPOBAHHOTO IIPOCTPAHCTBA, IPUMEPBHI.
Cxoaumoc II0CJIE0BATENBHOCTE (enMHCTBEHHOC
HOPMHMPOBAHHOIO | Tb i TH|
IIPOCTPAHCTBA Ipeiesa, CBOMCTBA CXOAAIIMXCS T0CIIE0BATEIbHOCTEN )
Omnpenenenue cdepsl, I1apOB. Onpenenenue
OTrPaHUUYEHHOTO
MHOX€ECTBa
[Ipenensn M30JIMPOBAHHbBIE BHYTPEH
bl€, , HUe TOYKHY|
MHOX€ECTBa
OTKpbITHIE U 3aMKHYTbIE
MHO’KECTBA.
banaxoBbl Omnpenenenue GyHAaMEHTAIBHON OCIEI0BATEIBHOCTH.
CXOUMOCT
POCTPaHCTBA CBs3b U (byHIaMEeHTaJIbHOCTH|
II0CJIEJ0BATEBHOCTH.

Omnpenenenne NoJIHOr0O HOPMUPOBAHHOTO MTPOCTPAHCTBA.
[IpuMeps! MOTHBIX TPOCTPAHCTB.
ITpumepsr HETIOJIHBIX

IIPOCTPAHCTB.




HaumenoBanmue

ij Conep:xanue pa3aena
I paszjiena AUCHHUILIHHBI
AUCHHILTHHBI
TeopeMa 0 BIOKEHHBIX IIapax.
4. CenapabenbHble Omnpenenenne ' NpUMEPHI BCIOAY IUIOTHBIX W HUT'ZIE HE
IJIOTHBIX
IIPOCTPAHCTBA MHO>KECTB.
CenapabenbHble IPOCTPAHCTBA.
MmuoxectBa [ u 11
KaTeropuHu.
Teopema bapa o kareropumu.
OmnpenencHue HKBHUBAJIEHTHBIX
9. OKBUBaJIEHTHOCTb |HOPM.
OKBUBAJIEHTHOCTh HOPM B KOHEYHOMEPHOM
HOpM B IIPOCTPAHCTBE.
HOPMHUPOBAHHBIX [Ipumep HEIKBUBATIEHTHBIX HOPM.
IIPOCTPAHCTBAX PaccrosiHue OT 351eMeHTa IPOCTPAHCTBA 10 MHOKECTBA.
Teopema 0 «IOYTH
NEPIECHIUKYJIIIPE.
MMnb6epToBbl NPOCTPAHCTBA
[lonsate eBknupoBa mnpocTtpaHcTBa. Crnencreus u3
1. EBximnoBo aAKCHOM.
HepasenctBo Komm-
IIPOCTPAHCTBO bynskoBckoro.
Hopma B €BKJINJ0BOM
IIPOCTPAHCTBE.
HenpepsIBHOCTh JTMHEHHBIX ONEPALMM U CKAIIPHOTO
MIPOU3BEICHUS B €BKJINJ0BOM
IIPOCTPAHCTBE.
Yroa Mexay 3JIeMEHTaMu.
OproroHanbHsle, OPTOHOPMHMPOBAHHBIE CUCTEMBI
AJIEMEHTOB.
CBsA3b OPTOrOHAJBLHOCTH W JIMHEMHOW HE3aBUCHUMOCTH
cucTeM
3JIEMEHTOB.
[Tonuble eBKIMAOBBI MpocTpaHcTBa. Teopema Pucca-
durepa.
[Ipouecc oproroHasM3anyu.
Omnpenenenue ruIL0epToBa
2. ['nas0epToBo IIPOCTPAHCTBA.
Kpur MIOJIH OpPTOTOHAJIBH CUCTEM
[IPOCTPAHCTBO epui OTBI o bl
THIH0EPTOBOM MIPOCTPAHCTRBE.
IMonmpoctpancTBa ruabOEpPTOBA MPOCTPAHCTBA.
OpTOronanbHOE JOMOJHEHNUE.
Paznoxenue snemMeHTa THJIbOEpTOBAa MPOCTPAHCTBA IO
MOANPOCTPAHCTBA
M.
OpTtoronaibHasi CyMMa MOAIPOCTPAHCTB.
PaBeHCTBO mapasuiesnorpamMma.
3. Psaner @ypre Psan @ypbe dneMeHTa eBKIMI0BA IPOCTPAHCTBA.




HepasenctBo

beccemns.
Onpenenenue 3aMKHYTOU
CHUCTEMBI.
PaBencrtBo
ITapcesains.
CaoiicTBO MUHUMaTIBHOCTH K03 duiueHToB Dypre.
MOJIHO
OKBHUBAJIIEHTHOCTh ThI 3aMKHYTOCTH
OPTOHOPMHPOBAHH CUCTEM cenapabenbH
oi bl B oM|

npoctpancTse. Teopema Pucca.

OnepaTtopbl B HOPMUPOBAHHbIX NPOCTPAHCTBAX

[Tonstue OO6nacte  ompenenceHusi, 00J1aCTh 3HAYEHUM, SAIpO
JINHENHOCTH, orieparopa.

Cs TOHS «oreparo «OTOOpaKeH!
OTPAaHUYEHHOCTH, |53b TUN P, e»
HETPEPHIBHOCTH «pyHKIIHOHAI.
omneparopa Omnpenenenue HenpepbiBHOTO orepaTopa (o Komu, o

T'eiine, Ha

MHOECTBE).

JInHelHbIN oniepaTop: onpeesieHue, CBOMCTBA.
OrpaHuyeHHbIE ONIEPATOPHI.

Kpurepuii orpaHn4eHHOCTH IMHEHHOTO OIIEPATOPA.
Cs HENpPEepbIBH

A3b OCTHU U OIrpaHUYCHHOCTHU JIMHEHHOT O




N HaumenoBanme
11- pasaena Conep:xanue pa3jesa IMCUUILTHHBI
m
AUCHHUILINHBI
omneparopa
Orpann4eHHOCTh JIMHEWUHOT O omneparopa B
KOHEYHOMEPHOM
IIPOCTPAHC
TBE.
Ompenerne JIMHEN CTPYKTYD MIPOCTPAHCT
2. [IpoctpancTBO HUE HOMI Bl B2
OnepaTopo
JIMHEWHBIX B.
OTPaHUYEHHBIX Hopwma oneparopa.
OIEepaTOPOB Brluucnenue HOpMbI OIEpaTOPOB.
[lonHoTa pocTpaHcTBa ONEepaToOpoOB.
Turnbl CXOJIMMOCTEMN IIOCJIEI0BATEIILHOCTEH]
3. CxoaumocTb ONEepPaTOPOB.
MOCJIEN0BATEIBHOCT
e CBsi3b MEX1Yy HUMU.
OIepaToOpOB [IpuHLMII paBHOMEPHOW OIPaHUYEHHOCTH.
Teopema banaxa-
[Ireitnraysa.
Teopembl Xana-banaxa o mpoI0IKEHNH.
MeTo10/10rH4YecKHe 0CHOBbI TEOPUH ONITHMAJIbHBIX NIPOLIECCOB
dopmanuzanus [TocTanoBka 3aa4u ONTUMAJIBHOTO  YNPABJIEHUA.
1. |3amgau Bunesl
(yHKIIMOHAJIOB
ONTUMAJIBHOTO KauyecTBa.
YIPaBJICHUS
2. [Ipumepst 3amaua 00 YKOHOMHYECKOM POCTE.
MOJETUPOBAHUS
3a7a4
YIpaBJICHUS
Knaccudukanmst [Ipusznaku  kmaccuduKaruu 3a1a4 ONTUMAJIBHOTO
3. [3amau YIIPaBJICHUS:
ONTHUMAJIBHOTO C TOUYKU 3pEHUS MPOTEKAHUs MPOLECcca YIPaBICHUS; 11O
XapaKkTepyABIKEHUs ;TI0XapakTepyhazoBOTO
yIpaBJICHUS MPOCTPAHCTBA;
10 MIPOTSKEHHOCTH BO BPEMEHH; 10 XapaKTEPy YCIOBUM Ha
KOHIIaX TPACKTOPUH; MO XapaKTepy OLEHKH KayecTBa
yIpaBIIEH
usl.
Kiaccor [Iporpamm MO3ULMOHHO yIpaBIICHUS]]
4. | 1omyCTHMBIX HOE u e
OYHKIIMOHATIbHbBIE
YIpaBJICHUI CBOMCTBA.
JInHeliHble 334a4M ONTMMANbHOTO YNpaBAeHUsA
[TocTanoBka JMHEWHON HEaBTOHOMHOM 3a71auu
1. ITocraHoBKa 331a4M |ONTUMAIBHOTO
yIpaBIICH dopmynup 3a/1ad  ONTUMAJIbHO

Hsl. OBKa u IO



yIIpaBIICHUSL. YcnoBus o0IIHOCTH
ITOJIOKCHUS.
MHOECT Bno,
Ob6nactu CBoiicTBa Ba JIOCTHKUMOCTH. JTHE]
YIPaBIIIEMOCTb. CsoiicTBa obnactu
JTOCTHKUMOCTH U YIPaBIIIEMOCTH.
YIPaBISIEMOCTH
Teopema CYyILIECTBOBAHUSA u €TUHCTBEHHOCTH
CylecTBOBaHNE OITHUMAJIBHOT'O
OINTHUMAaJIbHBIX yIpaBJICHHUS B aBTOHOMHOM 3aj1aue Ha OBICTPOJICHCTBHE.
Teopema CyIIECTBOBaHUS U €IMHCTBEHHOCTH]
yIpaBiIeHUI ONTHUMAaIbHOTO
yIpaBJICHHUS B HEABTOHOMHOM 3a7a4e Ha OBICTPOJICHCTBHE.
[TocTtpoenne  compspkeHHOM cuctembl.  HeoOxomumbiii
DKCcTpeMalibHbIE n
JIOCTATOYHBIN MpU3HAK AKCTPEMaIbLHOCTU
YIPaBJICHUS YIpPaBJICHHUS.
[Tpuaumn
MaKCHUMyMa Heo6xomuMoe ycioBHe ONTUMAIBbHOCTH YIpaBJICHUS B
s JIMHEHHBIX HEaBTOHOMHOW JIMHEWHOW 3amadve. lIpuHImn makcumyma
3a11a4 IS
aBTOHOMHOM CHCTEMBI 10
ONTUMAJIBHOTO OBICTPOICHCTBHUIO.
yIpaBJICHUS
Crpykrypa Teopema 0 CTPYKType ONTUMAJIBHOTO YNPABJIEHUS B
ONTUMAIBLHOTO ABTOHOMHOW JIMHEHHOM 3ajauye Ha OBICTPOJICHCTBUE.
YIPaBJICHUS Brluncnenne onTuManbHOTrO yIpaBiIeHUs.

HenuHeliHble 3aga4yM ONTUMAILHOIO YNPaB/ieHUs




HaumenoBanme
lei Coaep:xanue paszjiena
In pasjaena AUCHMILIMHBI
AUCHHUILINHBI
6. HeaBTroHoMHas 3aja4da Maiiepa. [Tpumepsl.
1. 3anaua Maiiepa: [Toctpoenue
MHOXECTBa 0000IIEHHBIX
MOCTaHOBKA U CKOpPOCTEH.
00CyXIeHIE
6. TeopemMa cCyiecTBOBaHHMS  ONTUMAJIBHOIO  YIpaBJICHUS]
2. Teopema B
3aja4e Maiiepa.Ckounp3siue
CyILIECTBOBaHUS PEXKUMBI.
ONTUMAIBHOTO
YIPaBJICHUS B
3a1aye
Maiiepa
6. TeopeMbl CyIIeCTBOBaHMS ONTUMAJIBHOTO  YIPaBJICHUS
3. CyuiecTBOBaHUS B
ONTHUMAJIBHOTO 3aga4ax bosnbua u Jlarpanxa 1 KOMMEHTapUi UX YCIOBUU.
YIPaBJICHUS B
3a1auax
bonbua u Jlarpanxa
6. [TpunHU
4, |Makcumyma [lpuHnMn MakcuMyMa Kak HEOO0XOIMMOE YCIOBHE
ONTUMAJIBHO Maiiep VYcnos
B 3a/1a4ax C CTH B 3ajaue  a. ue
TePMUHAIBLHBIM TPaHCBEPCATHHOCTH.
b yHKIIMOHATIOM
KauecTBa
6. [TpunHIMT
5. |makcumyma [Ipunuun wmakcumyma jang  3agaum Jlarpamxka ¢
B ABTOHOMHBIX|
3a1auax HEe(UKCUPOBAHHBIM MOMEHTOM OKOHYaHus. [lpuHnummn
MaKkcuMyma JUIS 3a/1a4n Jlarpanxa C
C 3aKpEIUICHHBIMU | QUKCUPOBAHHBIM
MOMEHTOM
KOHITAMH OKOHYAHWSI.
6. [TpuHuun YcnoBreTpaHCBEPCAIBHOCTUHAIIPABOMKOHIIE
6. [Makcumyma TPACKTOPHH.
B ABTOHOMHBIX| [lpuHuun wmakcumMyMma g 3aJa4d C  [OJABHXKHBIM
3a/auax MpaBbIM
KOHIIO
C TIOJIBM>KHBIMU M.
KOHITAMH
6. [TpuHnMn [TpyHIHD MaKCHUMyMa [TonTpsirnaa JU1s]
7. |makcumyma HEaBTOHOMHBIX
CUCTEM
JUIsl HEABTOHOMHBIX
CUCTEM
7 CuHTe3 ONTUMA/IbHbIX
. | ynpasnenwnii
7. 3agaya cHUHTE3a H [Toctpoenue TeKyIlen 3a7a4H. CunTesupyoniee
1. |ee yIpaBJICHHE.
ITocTanoBka 3aJ1aun
00CyXIeHIE CUHTE3A.




[Toctpoenne ypaBHenus bennmana. ®opmynupoBka

[TpuHuun IpUHIUIA
bennm
ONTUMAIBHOCTH aHa.
bemnmana u ero
000CHOBaHUE
. VYpaBHeHue Jlunamunueckoe IPOrpaMMHPOBAHUE. [TocTpoenue
bennmana byHKIAHA
bennm yCIIOB ONTUMAJIBHOCT
KaK HeoOXoauMoe | aHa. HeoOxonumoe wue u
yCJIOBHE IPOrPaMMHOTO YIIPABIICHUS.
ONTUMAIBHOCTH
IIPOrpaMMHOTI0
YIPaBJICHUS
Hocrarounsie JocTtaTounsie YCIIOBUSL ~ ONTUMAJIBHOTO CHUHTE3A.
YCIIOBUS Meton
JUHAMUAYECKOTO
ONTUMAaJIbHOTO IpOrpaMMHUPOBAHUSI.
CHHTE3a
JemoncTpar B3aMMOCB MET JTUHAMUYECKOT
CBs13b MeTO1a usi 13U ona 0

JUHAMHUYCCKOI'O

IIPOrpaMMHUPOBaHUS

MPUHIIMTIIOM
MaKCUMyMa

IIporpaMmMupoBaHus € IPUHLOUIIOM MaKCUMYyMa.




5. IlepeyeHbr  y4eOHO-MeETOAUYECKOTO  oOOecmevyeHus  Jas
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2. T'ypeuu, A.Il. COopHuk 3amau 1o ¢yHKiMoHanpbHOMY aHanmu3y / A.Il. I'ypeBuu, B.B.
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6. Donj OI€CHOYHBIX Cpeacrs, JAJIA IPOBCIACHUSA
HpOMe)KyTO‘IHOﬁ arrecraumuu oﬁyqamumxca o JMCHHUIIJINHE

(IMepeuens koMmeTeHIMIA ¢ YKa3aHHEM 3TANoB UX (OPMUPOBAHHS; ONHCAHKE MOKA3aTenel 1
KPUTEpPHEB OIICHWBAHUS KOMIETEHLUI Ha pa3IMuyHBIX dTamnax HUX (opMUpOBaHMS, ONHCAHHE
KAl OLEHUBAHUS; TUIIOBbIE KOHTPOJIbHBIE 33/1aHUS WM MHbIE MaTepuallbl, HEOOXOAUMbIE IS
OLIEHKU 3HAaHWM, YMEHUH, HABBIKOB M (WJIM) OMbITA JESITEIbHOCTH, XapaKTEPU3YIOIIUX STarbl
¢dbopMHpOBaHHA KOMIETEHIMH B Tpollecce OCBOGHHS 00pa3oBaTeNbHON  MPOrpaMMBbL;
METOANYECKUE MAaTEPHUAIIbI, ONIPEAEIISIFOLINE IIPOLEAYPbl OLICHUBAHUS 3HAHWM, YMEHU, HABBIKOB

n (I/IJ'II/I) OIIbITAa ACATCIBHOCTH, XapAKTCPU3IYIOIIUX 3TAIlbI q)OpMI/IPOBaHI/ISI KOMHCTCHHI/Iﬁ)

6.1. ITacnopm ¢ponoa ouenounvix cpeocme no OUCUUNIUHE

KonTtponmpye Ko KOHTPOJINpYEM
MBbIE pazzens] 1 oM HAauMEHOBAHUE
1 KOMIIETEHIIH ( OLIEHOYHOI'0
/m (Temsr) JVCHUTIIIMHBY 1 W €| cpencrra
qac
(pe3yabTaThl 1O pas3zenam) TH) / u €
(dbopmyaHpoB
Ka 0
KEJIAHUIO
1 JInnein HOPMHUPOBAaHH| 0 KoHnTtponbHas
bIE bIE MK-1 pabora
MPOCTPAHCT
Ba
2 O KonTponbHast
['m1b0epTOBBI MPOCTPAHCTBA I1K-1 paborta
3 Omnepar HOPMHUPOBAHH| 0 KontponbHas
OpBI BIX] K-1 pabota
IIPOCTPAHCT
Bax
4 CornpsikeHH OIepaTophl O Kontponbnas
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bIC B [MK-1 paborta
T'HJILOEPTOBBIX MPOCTPAHCTBAX

5 O KontponbHas
OO0paTHbIe OIIEPaTOPHI [1K-1 pabora

6
MeTtoom0ornyeckiue OCHOBBI YcTHbIN onpoc
TEOPHUH ONTUMAJTHHBIX] 0

MIPOIIECCOB TK-1 (coobmienue),
poBepKa
JTIOMAaITHUX

3aJlaHuil, 3aI1IuTa




pedepaToB

7 JIuneitnbie 3a7a4u
OIITUMAIIBHOTO VYcrHblii onpoc
yIpaBiIeHUS (cooOuienHue),
MpOBEpKa
JTIOMAaILTHUX
3aJIaHNM, 3aIIuTa
pedeparos,
KOHTPOJIbHOE
3a/1aHNe

OIIK-1

Henunelinbie 3axaun VYcrHblii onpoc
ONTUMAIBHOTO YIIpaBICHUS (coobmenue),
MpOBEpKa
JOMAITHUX
3aJJaHNH, 3alIuTa
pedepaTos,
KOHTPOJIBHOE
3a/1laHue

OIIK-1

CuHTE3 ONTHMAaIbHBIX YCTHBI ompoc
yrpaBlIeHU (cooOienue),
poBepKa
JIOMAIITHUX
3aJJaHNH, 3alInTa
pedeparos,
KOHTPOJIbHOE
3a/1aHue

OIIK-1

6.2. Tunoevie KOHmMPOIbHBIE 3A0AHUSA UTU UHbLE MAMEPUATIb

6.2.1. 3auer, 3k3aMeH

a) THIIOBBIE BOIIPOCHI:

JIuHeliHbIe IPOCTPAHCTBA: ONPEAETIEHUE, IPUMEPBIL.

JImHeitHas 3aBUCUMOCTD U JTUHEHHASI HE3aBUCUMOCTD JIEMECHTOB.
KoneunoMepHbie 1 0€CKOHEUHOMEPHBIE MPOCTPAHCTBA.
JIuneiHble MHOrO0OOpa3us: onpeesieHue, IpUuMepBbI.
OrnpezeneHre HOPMUPOBAHHOTO MPOCTPAHCTBA, TPUMEPHI.

o akhwnhE

CxomMoCTh MocIieIoBaTeIbHOCTEN (€IMHCTBEHHOCTD Mpeiena, CBOMCTBA CXOAAIIUXCS
MOCJIeIOBATEILHOCTEH ).

7. Omnpenenenue chepsl, mapon. OnpeaeneHne OrpaHuYeHHOI0 MHOKECTBA.

8. IlpenenvHble, U30JIMPOBAHHBIC, BHYTPEHHHE TOUYKH MHOXKECTBA.

9. OTKpBITBIE U 3aMKHYTBIE MHOKECTBA.

10. Onpenenenue GpyHaaMEHTAIBHON MOCIEI0BATEIBHOCTH.

11. Cs3b cXOOUMOCTU ¥ PYHIAMEHTAILHOCTH MOCIIE0BATEIHHOCTH.

12. Onpenenenre NOIHOTO HOPMUPOBAHHOTO MPOCTPAHCTBA.

13. TIpumephl MOTHBIX TPOCTPAHCTB.

14. IIpumepsl HENOJIHBIX TPOCTPAHCTB.

15. Teopema 0 BIIOKEHHBIX IIapax.

16. Onpenernenue u MpUMeEpHI BCIOAY IJIOTHBIX U HUTE HE MJIOTHBIX MHOKECTB.
17. CenapabenbHble IPOCTPAHCTBA.

18. Muoxectsa I u I kareropmii.

19. Teopema bopa o kateropum.

20. Onpenenenre YKBUBAJICHTHBIX HOPM.

21. DKBUBAJIEHTHOCTh HOPM B KOHEUHOMEPHOM IPOCTPAHCTBE.




22. Ilpumep HEIKBUBAJICHTHBIX HOPM.

23. PaccrosiHue OT 31ieMeHTa MPOCTPAHCTBA IO MHOYKECTBA.

24. Teopema O «IIOYTH MEPHEHIUKYISIPE».

25. O6nacth ompeseneHus, 00IacTh 3HAYCHUH, PO oreparopa.

26. CBs13b MOHATHN «OTIEPATOP», KOTOOpaKEHUE» U «(HYHKIIHOHAI.

27. Onpenenenue HenpepbIBHOTO onepaTopa (o Komry, mo ['eiine, Ha MHOXKeCTBE).



28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.

57.
58.
59.
60.
61.
62.
63.
64.

65.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

JInHenHBbIN onepaTop: OnpeneIeHue, CBOMCTBA.

OrpaHuyeHHbIE ONIEPATOPBI.

Kputepuit orpaHM4eHHOCTH JTMHEHHOTO OnepaTopa.

CBs13p HENPEPBHIBHOCTH U OTPAaHUYEHHOCTH JIMHEUHOTO OllepaTropa.
OrpaHM4eHHOCTh JMHEHHOT0 OIepaToOpa B KOHEYHOMEPHOM MPOCTPAHCTBE.
OrnpezenieHne TUHEHHON CTPYKTYpPBI IPOCTPAHCTBA ONIEPATOPOB.

Hopwma onepatopa.

Brrunciienne HopMbl ONEPATOPOB.

[TonHoTa pocTpaHcTBa ONEPaTOPOB.

Tunel cxoAMMOCTEN MMOCIIeI0BATEILHOCTEN onepaTopoB. CBsi3b MEX 1y HUMHU.
[IpuHUMIT paBHOMEPHOU OTPAaHUYEHHOCTH.

Teopema banaxa-IlIteitnraysa.

Teopembl Xana-baHaxa o0 IPOAOIKCHUH.

OrnpezenieHne eBKINA0BA IPOCTPAHCTBA.

[Ipumepsl €BKJINIOBBIX IPOCTPAHCTB.

HepagenctBo Komn-byHskoBckoro.

HopmMma B €BKJIIMAOBOM IPOCTPAHCTBE.

HenpepsIBHOCTD TMHENHBIX OIlEpaliil U CKAJIAPHOIO MPOU3BEACHUS B €BKIMI0BOM
MIPOCTPAHCTBE. YTOI MEXIY FJ1€MEHTaMHU.

OpTOroHabHBIEC FJIEMEHTHI.

Omnpenenenre opToroHalIbHOM, OPTOHOPMUPOBAHHOW CUCTEM.

CBs13b OPTOrOHAJIBHOCTHU U JIMHEHHOW HE3aBUCUMOCTH.

[Ipouecc oproronanuzanuu [HImuara.

CymecTBoBaHue He 0oJiee 4eM CUeTHOTo Oasuca B cenapadeabHOM MPOCTPAHCTBE.
Psag @ypee snemMenTa eBKIMI0Ba MPOCTPAHCTBA.

HepasencrtBo beccens.

Onpenenenye 3aMKHYTOM CHCTEMBI.

PasenctBo Ilapcesais.

CBoiicTBO MUHUMAaNIBHOCTH K03(purienToB dyphe.

DKBUBAJIEHTHOCTb ITOJHOTHI U 3aMKHYTOCTH OPTOHOPMHUPOBAHHON CHUCTEMBI B
cenapabebHOM IPOCTPAHCTBE.

Teopema Pucca.

Ormpenenenne ruab0epTOBA MPOCTPAHCTBA.

N3omMopdu3M rmiibOepTOBbIX IPOCTPAHCTB.

[ToanpocrpancTBa ruyibOEpTOBa MPOCTPAHCTBA.

OpToroHanbHOE TONOJHEHHE.

PaznoxeHue snemMeHnTa rusibOepToBa MPOCTPAHCTBA MO TOAIPOCTPAHCTBAM.
PaBeHncTBO nmapamienorpamma.

XapakTepuCTUYECKOE CBOMCTBO €BKJIMJI0BA IPOCTPAHCTBA.

Teopema o npeacTaBiIeHUN JMHEHHOTO OTPAaHUYEHHOTO (PYHKIIMOHANA B THIILOEPTOBOM
IIPOCTPAHCTBE.

[TocTpoeHne conpsiKEHHOTO OIepaTopa.

JIMHEMHOCTh M OTPAHUYEHHOCTD COMPSKEHHOTO OMepaTopa.

CaolicTBa onepanyy COnpsyKeHusl.

CamoconpsiKEHHbIE ONIEpaTOPbI: ONPEIEIECHNUE, CBOMCTBA.
HeotpunarenbHble onepaTopsl.

O6parumocThb oneparopa.

Kpurepuii B3auMHON 0JTHO3HAYHOCTH OIIEPATOPA.

JluneltHOCTH OOpaTHOTO OrepaTopa.

Kpurepwii cyniectBoBaHust 00paTHOTO Orneparopa.

HenpepriBHO 00paTuMbIe ONIepaTopsl.

OrpaHn4eHHOCTh 0OPaTHOTO ONEPATOPA.

JleBbIit ¥ IpaBBIA OOPATHBIN OMEPATOPHI.



78. CBsI3b C CyIIECTBOBAaHUEM U €JUHCTBEHHOCTBIO PEIICHUS YPaBHEHHUS.

79. Teopema banaxa 06 oOpaTHOM omneparope.

80. I[TocTanoBka 3a1a4u oNTUMANbHOTO yrpasienus. [Ipumepsl Moaeneit 3a1a4 ONTUMAIBLHOTO
yIpaBIeHUS.

81. Knaccugukanus 3a1a4 ONTUMAIBHOTO YIIPABJICHUSI.

82. Kitaccel 1OMyCTUMBIX YIIpaBJIeHUN

83. [Ipumepsl 3a/1a4 ONTUMAIIBHOTO YIIPABIICHUS.

84. [TocraHoBKa 3a1auu.

85. ObmacTy JOCTH>KUMOCTH U YIIPABISIEMOCTH.

86. CymecTBOBaHHE ONTUMAIBHBIX YIPABICHHIA.

87. DKCTpeMalibHbIE YIIPaBICHHUS.

88. [IpuHIun MakcuMyMa JIJIsl TMHEHHBIX 33/1a4 ONTHMAIBHOTO YIIPABJICHUSI.

89. CrpykTypa ONTUMAIBHOTO yIIPaBICHHUS.

90. BprumcneHne ONTUMAIBHOTO YITPABJICHUS.

91. Ilpumepsl  pemieHHs JIMHEHHBIX  3a7ad  ONTHMAJIbHOTO  YIPABICHUS C
MPUMEHEHHEM TPUHIIUIIA MAKCUMYyMa.

92. 3apmaum Maiiepa: mocTaHOBKa M 00OCYXICHHUE.

93. Teopema cyniecTBOBaHUS ONTHMAIILHOTO YIIpaBlieHUs B 3a1ade Maiiepa.

94. CymecTBoBaHME ONTUMAIILHOTO yIIpaBiieHHs B 3a1adax bonbua u Jlarpanxa.

95. IlpuHIMI MaKkcCUMyMa B aBTOHOMHBIX 33/1a4a C 3aKPEIUICHHBIMU KOHIIAMH.

96. IlpunHIMI MakcMMyMa B aBTOHOMHBIX 33/1a4a C MOABMYKHBIMU KOHIIAMH.

97. IlpuHIMI MaKCUMyMa JUIsl HEABTOHOMHBIX CHCTEM.

98. OOmias cxema MPUMEHEHUs IPUHIUITA MAaKCUMyMa IS BBIYUCIICHUS] ONTHMAIBHOTO
yIIpaBJICHUSI.

99. Ilpumepsl  pelleHHs  HEMUMHEMHBIX 3a7ad  ONTHMAJBHOTO  YIPaBJIEHUS C
MPUMEHEHHEM TPUHITUITA MAaKCUMyMa.

100. 3amaua cuHTe3a U ee 00CYKICHHE.

101. IIpunnun ontuManbHOCTH bennamana u ero 000CHOBaHUE.

102.  VYpaBuenue bemmMana kak HEOOXOIUMOE YCIOBHE ONTHMATBHOCTH TPOTPAMMHOTO
yIIpaBJICHUSI.

103.  JlocraTouHbIe YCIOBHUS ONTHMAIBLHOTO CHHTE3A.

104. Merox AMHAMHUYECKOTO MTPOrPaMMHUPOBAHUSI.

105.  Cps3b MeTOJa TUHAMHYECKOTO TIPOTPAMMHUPOBAHHS C TIPUHITUIIOM MaKCHUMyMa.

106.  Ilpumepsl penieHus 3aa4 CUHTE3A.

0) KpuTEpUU OLICHUBAHMS KOMITETEHIINH (Pe3yabTaToOB):
ba3oBelii ypoBeHb. [IpeBbillieHre MUHUMAIBHBIX XapaKTePUCTUK COPMHUPOBAHHOCTH
koMieTeHi. CTyeHT:

- TIOJIHO PAacKpbIBAaeT cojepXaHue ydueOHOro mMarepuaia B 0O0beMe, NMpeayCMOTPEHHOM
MPOrpaMMOii, M3y4WJI OCHOBHYIO JIUTEpPATypy IO BONpOCaM IUCIHUIUIMHBI U O3HAKOMHIICS C
JIOTIOJTHUTEIBHOM;

- BJIaJIeeT METO0JI0THEN TaHHOW TUCIUIIMHBL, 3HAET ONpPEAeICHUSI OCHOBHBIX MOHSATHUI;

- o0najmaeT OOCTATOYHBIMHM 3HAHUAMU ISl TPOJOJDKEHUS OOydeHMs] U JanbHenIeit
po¢eCCUOHATBHON JIEATETLHOCTH;

- YMECT YBA3aTb TCOPUIO W IPAKTUKY IpHU PCHICHUU 3aJjad W aHaJlu3€ KOHKPETHBIX

CUTYAaLN;

- JOIIYCTUJI HE3HAYUTCIIBHBIC HCTOYHOCTU IIPU H3JIOKCHHUMN MaTCpHaja, HC MCKa)XKarolue

CoJiepKaHUE OTBETA MO CYHIECTBY BOITPOCA.

B) OIIMCaHHEC HIKaJIbl OLICHUBAHU S

JUJ1s OLIeHKU YCIIeBA€MOCTH CTY/CHTA 110 TUCIHILIMHE pa3paboTaHa 6aabHO-pEHTHHIOBAs
CUCTEMA.



Ha 3ayer:
1. MakcumainpHasi cymMmma 0ajuioB, Habupaemast CTYJACHTOM 1o quctiuiuinae — 100 6amios.
2. B 3aBHCHMOCTH OT CyMMapHOTO KOJIM4YeCTBa HAaOpaHHBIX 0AJUIOB CTYACHTY BBICTABISIOTCS
CJICAYIOIINE UTOTOBBIC OIICHKU:
0-60 0a)IOB — «HE 3a4TCHOY;
61-100 6ayIoB — «3aUTEHOY.
3. MakcumanbsHas cymMMa OaJIJIOB MMPOMEXKYTOUYHOM aTTecTauu (TeKyien ycrneBaemoctr) — 80
OaJioB.
MakcuManbHas cyMMa OalioB ceMeCTpoBoil arTecTanuu (3a4€r) — 20 6asios.
. Ol1eHKa TPOMEKYTOUHOM aTTeCTalluu (TeKyIleld yCIIeBaeMOCTH):
— IIOCEUICHHE JICKIIMOHHBIX 3aHATHH — 2 Oamur; u3 pacuera 18 gacoB nekuuii B

CEMECTPE, BCCTO 3a CEMECTP CTYACHT MOXKCET IMOJIYUUTh MaKCHUMAJIbHO 18 6aJ'IJ'IOB;

~

— TIOCEIICHHE MPAKTUYECKUX 3aHATHH — 1 6aur; u3 pacuera 36 4acOB MPaKTHYCCKUX
3aHATHI B CEMECTPE, BCETO 3a CEMECTP CTYJACHT MOXKET MOJYIUTh MaKCUMaIbHO 18

0aJII0B;

— pelieHHe JOMaIIHUX 3a1anuil — 0,5 Oarnta 3a 3a/1aHre MOBBIIIEHHON CII0XKHOCTH U
0,5 Ganna 3a 3agaHue OOBIYHOTO YPOBHS CIIOKHOCTH; 32 CEMECTp OydeT
npeiokeHo 14 nomamHuxX 3alaHuil, 3a pelleHHue KOTOPHIX MOXKHO IMOJIYYUTh

MakcumanbHo 10 6aios;

—  peuieHwue 3a/1a4 y JOCKH BO BPEeMsI MPAKTUICCKUX 3aHITHIA — B 3aBUCUMOCTH OT

YPOBHSI aKTUBHOCTH 32 CEMECTP MOYKHO MOJIYYUTh MaKCUMAIIbHO 9 0aIlioB;

— pedepar — makcumanbHO 10 6asios;
—  KOHTpOJIbHAs pabora — 15 6amioB; Bcero OynmeT nposeneHa | KOHTpoJbHas paboTa

Y MaKCHUMAJIbHO 3a CEMECTP MOKHO MOIY4UTh 15 Oaiia.

MaxkcumanbHasi cymma 0ajioB IPOMEXKYTOUHOM aTTecTanuu (TeKyei
yCIIEBa€MOCTH)

— 80 6amnos.

Jlng  NUKBUAANMMA  33J0JDKEHHOCTEM 1O MPOMNYIICHHBIM — 3aHATHSAM U
HEBBIMOTHCHHBIM 33JJaHUSIM BO3MOHO TTPOBEJICHUE OTPAOOTKH B Yachl KOHCYIIbTAIIHMA
npenojasaTeneii, Beyyx IUCIUILIMHY, 10 Hauajla 3a4€THOM Ceccun.

5. OueHKa IPOMEKYTOUHOM aTTecTaluy (3a4€Ta):

- Ha 3aqéTe CTYACHT JOJDKCH OTBCTUTBH HA ABAa TCOPETHUYCCKUX BOIIPOCA, KaXXObIH 13
KOTOPBIX OLICHUBACTCA B 10 68.J'IJ'IOB, B pC3YyJIbTATE 3a 3aUCTHOC 3aJlaHHUC CTYACHT

MMEEeT BO3MOXKHOCTh HaOpaTh 20 Gamios.

— HEKOTOpbIE CTYAEHTHl, NPOSBUBIINE aKTUBHOCTh INPU U3YYEHHHM Kypca U
HaOpaBIIMe 1O HTOraM Tekymeld arrecranuu 80 OamioB, MO YCMOTPEHHUIO
TpemnojaBaTens, BeAyIIero 3aHsATHs, Ha 3a4€Te aBTOMATHIECKH MonyJaroT 20

6aJIoB.

MakcumanbHasi cymMmma 0ajijioB MPOMEXYTOYHOM arTecTanuu (3adera) — 20 6aios.

Ha »x3amen:

MakcumanpHasi cyMMa 0ajuioB, HabupaeMasi CTyZeHTOM 3a dk3ameH — 40 Gamtos. Jlis Toro
4yTOOBI HaOpaTh OBl 32 SK3aMEH, CTY/IEHTY HEOOXOAMMO OTBETUTh HA HK3aMEHE Ha BOMPOCHI
9K3aMEHAIIMOHHOTO OmieTa. DK3aMEHAIMOHHBIM OWJIeT BKIIOYAeT B ce0s 2 TEOpEeTUUYECKHX
Bompoca. JlomonmHUTENnbHBIE BOMPOCHl 3aJAOTCS Kak JUIsi YTOYHEHHWS 3HAHUM CTyAEHTa IO
BOIpocaM OwiieTa, TaK W Ui BBIACHEHHUS OOIIUX MPEACTAaBIEHUN CTyIEHTa MO BCEMY KypCy
TUCIUIUTNHBI «DYHKIIMOHAIBHBIN aHATN3 U TEOPHSI ONTUMAIIBHBIX TTPOIIECCOBY.

CryneHty, mpu cJade TEOPETHUECKOro MaTepuaia, HeOoOXOAMMO II0Ka3aTh CBOIO
CIOCOOHOCTh JIEMOHCTpALMK OOIEHAYYHBIX 0a30BbIX 3HAHMM AUCHUIINHBI «DyHKIIMOHAIBHBIN
aHaJM3 M TEOpHsl ONTUMAJIBHBIX IPOLECCOB», MOHMMAHME OCHOBHBIX (DAKTOB, KOHLIEHIIHH,
MIPUHITUIIOB TEOPUH, CBSI3aHHBIX C (PYHKIIMOHAIBHBIM aHATU30M.

Crynenty BoicTaBisieTcs: 31-40 6aymioB, eciiv TOT Jall MOJTHBIC, UCUEPITBIBAIOIINE OTBETHI HA
OCHOBHBIE U  JIOMIOJHUTENIbHbIE BONPOCHI M MOXET YBEPEHHO BBIMOJHATH 3a/laHus,
MPEyCMOTPEHHBIE TPOTPAMMOIA.






Crynenty BeicTaBmsieTcss 21-30 OammoB, eciad  TOT OTBETHJI Ha o0a  Bompoca
9K3aMCHAIIMOHHOTO OwieTa, HO HE TMOHSUI HEKOTOPhle TOHKOCTH JOKA3aTelbCTB WM
(OpMYIIMPOBOK  HEKOTOPBIX  YTBEPXKICHHH, JIeMM, TEOpeM H TMp., HO IOKa3aBIIUN
CUCTeMaTUYEeCKUI XapaKTep 3HAHUI MO TUCIUILIMHE, CTIOCOOHOCTh K CAMOCTOSATEIBHON padoTe.

Crynenty BbicTaBisgercs 11-20 OamnoB, eciu TOT OTBETHJ HAa OJUH U3 BOIPOCOB
AK3aMEHAIIMOHHOTO OMJIeTa, IoKas3al, 4To 00J1ajaeT 3HAaHUSIMHA OCHOBHOT'O MaTepuajia B 00beMe,
HEOOXOMMOM JIJIsl JaJIbHEHIIICH yaeObl.

Crynenty BoicTaBisiercs 0-10 OamoB, eciim TOT HE OTBETHJ HU Ha OJHMH M3 BOIIPOCOB
3K3aMCHALIUOHHOI'O 6I/IHeTa, HUMECT 3HAYUTCIIbHBIC HpO6HeMBI B 3HAHUAX MNPUHIOUIIMAJIBHOI'O
XapakTepa.

6.2.2. KoHTpoabHbIe 3a1aHNs
a) THIOBBIC 3a/IaHMs — 0Opasell:

Ipumepvl KOHMPONLHBIX 3A0AHULL:

1. MO>HO I B yKa3aHHOM IIPOCTPAHCTBE 337aTh HOPMY 10 CIEIYIOIIEMY IPaBUIy:
a) HenpepbIBHO AuddepeHnnpyemMbIx Ha oTpeske [a,b] GpyHKimii

b

llx(2)]l = f |x'(8)|dt + |x(a) — x(b);

a

0) IeHCTBUTEIIbHBIX YUCEI
x|l = +/1x— 11;

B) HOCIIE0BaTENbLHOCTER ¥ = (2, X0, %5 ), JUISL KOTOPBIX
o

ZIxil = 00

i=1

"x” =X1— X3 + X3 — X4+ . +(—1)i+1xi+ weinp
T') HENpepbIBHO AU(depeHINpyeMbIX Ha oTpe3ke [a,b] pyHkumii

lx(O)ll= max_ |x'(&)|+ |x(b).

a<ts(b+a)/2
2. SlBnsiercss 7M. JaHHBIA  OmepaTtop JIMHEWHBIM, HempepblBHBIM?  Ecim

BO3MOJXHO, BBIMUCIIUTEC €TO HOPMY.
A): C[-5-1] =R Ax(t) = [T x(s)ds — 4x(—4);

6) A:L(01) = Li(01)  gx(t) =5t2+4 folx(\/;)cost ds;
B L —xL o= (e — Wi k)

3. Haiitm compspkeHHBIH orepaTop, MPOBEPHUTH SBISETCS JH OH CaMOCOMPSIKCHHBIM,
ecJu Ja, To OyJIeT JIn OH HEOTPULIATEIbHBIM

A) 12_)12 Ax =(x1+x2,0,X3+x4,0, - P
1 1

Ax(t) = f x(s)ds — 5x(Vt) + ] tsx(s)ds.
t 0



6) A: L,(0,1) - L,(0,1)

4. Paccmorpum omeparop A : C[—2.41 - C[—2.4]1.  Ax(t) = x(t) — tx(0) + 2x(1).
-1

SAsnsercs mu A HenpepriBHO oOpatumbiM? Ecnu fa, To Haiitu A

Ilpumep KoHmMpoILHO20 3a0aHUL:

Hcnonp3ys cummeTpudeckyto GopMy 3allicy U Nepexo/is K YPaBHEHUIO C pa3IesIOIIMMHUCS
MIEPEeMEHHBIMH, OINPENEIUTh TPACKTOPHUIO, M0 KOTOPOW OyIeT ABHraThCs TOYKA U3 3aJaHHOTO
HAYaJbHOTO MOJO0XKEHHS M0 BO3ICHCTBUEM 33JJaHHOTO yIIPaBICHHUS.

(x1 =
X9, -
X —X U,
0 1
X =(-2,-4),
u=1,
o<t<rz/2.

Ilpumep koHmponvLHO20 3a0anusL:

[TpoBepuTH, BBIMOIHACTCS JIU YCIOBHE OOIIHOCTH MOJIOKESHHS IS 33JaHHON
YIIPaBJIIEMON CUCTEMBI.

= - +

X3 -u2, i |1 1,2.
= - +

X1 X2 U2,

0) KpUTEpHH OLIEHUBAHHS KOMIIETEHINH (pe3yJIbTaToOB):

[Toporoselii ypoBeHb. CTYJEHT pelIaeT NpeyIoKEHHBIE 3aJa4l C 3aMEYaHUSAMHU
CYLIECTBEHHOI'O XapaKTepa.

bazoBslil ypoBeHb. CTYAECHT peliaeT NpeyIoKEHHbIE 331a4u C 3aMEYaHUsIMU HE TIPUHLUIIN -
AJIIBHOTO XapakTepa.

Bricokuii ypoBeHb. CTyIEHT pelaeT npe/iokeHHbIe 3a1a4K 0e3
3aMeyaHuil. B) ONMMCaHNE MIKAJIbl OLEHUBAHUS:

Jlust 3auera:

KoHnTposbHble paboThl 10 pa3HbIM pa3jenaM IUCHUIUIMHBI BKIOYAOT OT TPEX JI0 JIEBATH
3aJJaHui. 3a KaXIylo 3aJja4y MOKHO HaOpaTh MaKCUMYM TpH Oajuia.

0 GanyioB 3a 3aaHKE MTPOCTABIISIETCS CTYIEHTY, HE OCBOMBIIEMY KOMIIETEHIIMH Ha
IIOPOTOBOM YPOBHE.

1 Gann 3a 3ajaHKe MPOCTABISAETCS CTYACHTY, OCBOMBIIIEMY BCE KOMIIETEHIIUU Ha TIOPOTOBOM
YPOBHE U HE OCBOUBIIIEM KOMIIETEHIIMM Ha 0a30BOM YPOBHE.

2 GaJuta 3a 3a7jaHKe TMPOCTABIISIIOTCS CTYACHTY, OCBOMBIIIEMY BCE KOMIIETCHIIMM Ha 6a30BOM
ypoBHe 1 80% KoMIieTeHIIni Ha 6a30BOM YPOBHE.

3 Garuta 3a 3a1aHUE POCTABIIAIOTCS CTYACHTY, OCBOMBILIEMY BCE KOMIIETCHLIMU Ha
MOPOTOBOM U 0a30BOM ypoBH:X U 80% KOMIETEHIMI Ha BBICOKOM YpPOBHE.

Jns ax3amena:

J1J1s1 OLIEHKHW YCTIeBa€MOCTH CTY/ICHTA 10 TUCIUILIHMHE pa3paboTaHa 6aabHO-PEHTHHIOBAS
cucteMa. MakcumalibHasi CcyMMa 0ajuioB, HaOupaemasi CTYICHTOM 32 KOHTPOJIbHYIO paboTy — 33



6aina. B kouTponbHOM padote npexycmoTpeno 10 3amannii (yauTeiBas 3aaHus, OTMEUEHHBIE
OyKBamH).

CTyneHTy BBICTABIISICTCS 32 KOHTPOJIbHYIO paboTy 27-33 6auioB, €Ciik TOT IPABUIIBLHO
pewunn 9-10 3aganui.



CryneHTy BBICTaBIISICTCS 32 KOHTPOJIBHYIO paboTy 20-26 0anioB, €Ciiu TOT MPaBHIBHO
perun 7-8 3agaHui.

CTyneHTy BBICTABIISICTCS 32 KOHTPOJIbHYIO paboTy 14-19 6amios, ecii TOT IPaBUIBLHO
pewun 5-6 3agaHuid.

CTyneHTy BBICTABIIICTCS 32 KOHTPOJIbHYIO paboTy 0-13 6amioB, eciau TOT NPaBUILHO
peluni MeHee 4 3a1aHui.

6.3. Memoouueckue mamepuansl, onpeoenaroujue npoueodypbl OUCHUBAHUA
3HAHUI, YMEHUll, HAGbLIKO6 U (u1u) onvima OeameabHOCHmU,
Xapaxmepusyiouux 3manvt YOpMuposanus KOMnemeHyuil

JUIs TOJIOKUTENILHOW OLIEHKM HEOOXOIUMO I0Ka3aTh CBOKO CIOCOOHOCTh HCHOJIb30BATh
0a30Bble 3HAHMUSA €CTECTBEHHBIX HAayK, MaTeMaTUKH U WHQPOPMATUKHU, OCHOBHBIC (DAKTHI,
KOHIICTILINY, MPHUHIUIBI TEOPUH, CBA3aHHBIX C MPUKIAJAHOM MATeMaTHKOH M WH(POPMATHUKOM
(OIIK-1). Ilpu cpade KOHTPOJIBHBIX 3aJaHUM HEOOXOAMMO PEIIUTh 33aJa4d U OTBETHTh Ha
[IOCTABJIEHHBIE BOIPOCHL. ECIU CTyJIEHT NpPONyCTUJ 3aHATHE, OH MOXET €ro «orTpadoTarby -
MIPUITH C BBIMOJIHEHHBIM 331aHUEM K [IPENOJaBaTENI0 B YaChl KOHCYJIbTAIIHU.

/. IlepeyeHb OCHOBHOM U JIONOJHHUTEJbHONH  y4yeOHOH
JIUTEPATYPbl, HEOOXOAUMOM IJI OCBOCHUS JUCIHMILINHbI

@) OCHOBHAaA yyeOHasn Tumepamypa:

1. Bopucos, B.I'. ®yHK1MOHAIBHBIE IPOCTPAHCTBA U JINHEHHBIE OlepaTophl: yued. mocodue
/ B.I'. bopucos, N.JI. Tpens. — Kemepoo: Ky3baccBy3usaar, 2007.

2. I'ypeBuu, A.Il. Coopuuk 3amau o pynkunonansuomy ananusy / A.IL I'ypesuy, B.B.

Kopnes, A.I1. Xpomog. — CII6.: Jlans, 2012. — URL: http://e.lanbook.com/view/book/3175/.

3. JIroctrepuuk, JI.A. Kpatkuii kypc ¢pyHkunonansHoro ananusa / JI.A. Jlroctepuuk, B.M.

Cob6outes. — CII6.: Jlans, 2009. — URL.: http://e.lanbook.com/view/book/245/.

4. Tpenb, W.JI. ®@yHKuMOHANbHBIE NpOCTpaHCTBAa: Teopus, 3adaud, pelIeHus: ydeOHoe
nocobue / N.JI. Tpens [u np.] — Tomck : U3n-Bo Tomckoro roc. nes. yH-Ta, 2008.

5. Tpenorun, B.A. ®ynkunonanbubiii aHanu3. B 2 4. [Tekcr] : yueOHOe mocoOue ams
6akanaspos [BIIO]. T. 1 / B.A. Tpenorun, b.M. ITucapesckuii, T.C. Co6oneBa. — Mockaa:

Axanemus, 2012, — 240 c.

6. AOpaxmanoB, B. I'. DnemeHTh BapuallMOHHOTO WCUUCIEHUS U ONTUMAJIbLHOTO
ynpasnenus. Teopus, 3agaun, UHAUBUAYaIbHbIE 3a1aHus / B. I'. AGpaxmanos, A. B. PaOuyk. —

CII6.: JTans, 2014. — 112 c. — URL: http://e.lanbook.com/books/element.php?pll id=45675

7. Jlecun, B. B. OcnoBrsl MeTooB ontumusanuu / B. B. Jlecun, 1O. I1. JIucoser,. - 3-€ usn.,

ucn CIIo. Jlan c U
p. - : b, 2011. - 352 . RL:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=1552.

0) OononnumenvHan yyeonan 1umepamypa:

1. AwntoneBuu, A.b. OyHKIMOHAIBHBIN aHANIU3 W MHTErpaJbHbIE ypaBHEHHs: Y4eOHUK /
A.b. AntoneBud, A.B. Panpino. — Munck: U3a-so BI'Y, 2006.

2. JanwmH, A.P. ®OyHKIMOHAIBHBIM aHamW3: ydeO. mocobume / A.P. JlanmmuH. —
ExarepunOypr: U3n-Bo Ypanbckoro yu-ta, 2007.

3. Mocuna, K. ®ynknuonansnsiii ananus / K. Mocumga. — M.: URSS, 2007.

4. Kanrtoposuu, JI.B. ®ynkumnonansusiii ananus / JI.B. Kantoposuu, I'.Il. Axunos. — M:
Hayxa; ®U3MATIINT, 1997.

5. Kommoropos, A.H. DnemenTs Teopuun GyHKIMA U (PYHKITMOHAILHOTO aHAN3a: YICOHHUK
/ A.H. Koamoropos, C.B. ®omun. — M.: Hayka; ®USMATIJINUT, 1981.

6. Jlrompko, H.A. ®dynkumonanbHbi aHanmm3: ydeb. mocobme / H.A. Jlrwombko, O./[].
Makcumona, B.1O. JIsnunesckuii. — HoBocubupck: U3a-so HosI'Y, 2005.

7. Pynun, Y. ®ynkunoHansHblil anamus / Y. Pyaun. — CII6.: Jlans, 2005.


http://e.lanbook.com/books/element.php?pl1_id=45675
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1552




8. CpemnukoB, A.I'. HenuHeiHbplli (QyHKIIMOHAIBHBIA aHAW3 M €ro TPUIOKEHUS K
ypaBHEHHSM B 4acTHBIX Mpon3BoAHbIX / A.I'. Cemnukos, A.b. Ansmun, M.O. Koprycos. — M.:
Hayunsriit mup, 2008.

9. Tpenorun, B.A. 3agaum u ympaxHeHus 10 (GyHKIMOHAJIbHOMY aHamuzy / B.A.
Tpenorun, b.M. [Tucapesckuii, T.C. Cobonesa. — M.: Hayka, 1984.

10. Tpenorun, B.A. @yHkuuoHanbHbli aHamu3: ydyeOHuk / B.A. Tpenormn. — M.:
OU3SMATIINT, 2002.

11. bontanckuit B.I'. MaremaTuueckue MeTo1bl ONTUMAJIBHOTO yrpaBieHus. — M.: Hayka,

1968.

12. Tanee, D. M. OnrumanbHoe ympasienue / D. M. TameeB [u ap.]; mox pen. H. IL
Ocmomnosckoro [u zp.]. — M.: MIITHMO, 2008. — 320 c.

13. lanmnoB H.H., Memeukun B.B. OcHoBBl MaTeMaTn4eckoil TEOpPHHM ONTHMAJIbHBIX
nporecco. — KemepoBo: KyzbaccBy3uznar, 2004.

14. 3y60B, B. W. Jlekuuu o tTeopuu ynpasienus / B. U. 3y6os. - CII6.: Jlaas, 2009. - 496 c.

—URL: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=155.

15. Kabanos, C. A. OnTumuzanusi JUHAMUKA CUCTEM NpU JeicTBUM Bo3myieHui / C.
A. Kabanos. — M.: ®DUSMATIINUT, 2008. — 200 c.

16. Kabanos, C. A. OnTummu3anusi JUHAMHKA CUCTEM NpU JeHcTBUM Bo3MmymeHui / C.
A. KabGamoB. - M. OUSMATIIUT, 2008. - 200 ¢ — URL:
http://e.lanbook.com/books/element.php?pll_id=48195

17. Oxop3un, B.A. Teopus ynpasienus [ DIeKTpoHHBINH pecype] : yueOHuk / B.A. Oxop3uH,
K.B. CadonoB. — Dnektpon. nan. — CII6. : Jlans, 2014. — 224 c. — URL:
http://e.lanbook.com/books/element.php?pll_id=49470

8. Ilepeuennb pecypcoB HMH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOM
cetu «AHTepHET» (Has1€E — ceTh «AHTEpHET»), HE00XO0IUMBIX JIJIS
OCBOCHUSA TUCIHUTIMHBI

www.mathnet.ru — obepoccuiickuii MaTeMaTHYECKHIA TIOPTAJT;
http://e.lanbook.com/books/?p f 1 temp id=18&p f 1 65=917&p f 1 63=&p f 1 67=-

3JICKTPOHHO-OMOIMOTEYHAsT ~ CHUCTeMa,  M3AaTelbCTBO
«Jlap»;  www.elibrary.ru  —  Hay4Has  3JIEKTpPOHHas
OMOIMOTEKA;

www.lib.mexmat.ru — snektponHast 6HOIMOTEKa MEXaHUKO-MaTeMaTHUECKOTO
(daxynprera MI'Y;

http://www.newlibrary.ru/genre/nauka/matematika/kompyutery i matematika/ —
AJIEKTpOHHAs OMOIMOTEeKa 10 MAaTEMATHKE;
http://www.edu.ru/modules.php?op=modload&name=Web Links&file=index&l op=viewlink&
C 1d=2720 — denepanbHbIi MOPTAT POCCHICKOTO MPO(ECCHOHATBHOTO 00pa30BaHMS:
MaremMaTtrka 1 €CTECTBEHHO-HAYYHOE 00pa3oBaHue.

9. MeTozmquKne YRazaHusl JJIA 06yanOHII/IXCH no
OCBOCHMIO JMCIIUIIJINHBbI

K coBpemeHHOMY crienMaIucTy OOILIECTBO MPEABSBISAET JOCTATOUYHO IIUPOKHUI NepeyeHb
TpeOOBaHUH, Cpeau KOTOPBIX HEMAJIOBa)KHOE 3HAYCHHWE HMMEET HAJIMYUE Y BBITYCKHUKOB
OTIpEeJICIEHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSATENBbHO MOOBIBATh 3HAHMS W3 Pa3IMYHBIX
MCTOYHMKOB, CHCTEMAaTH3MPOBATH MOJYYCHHYIO HH(OpMAIMIO, 1aBaTh OLEHKY KOHKPETHOW
¢uHaHcoBol cutyaruu. @opMupoBaHHe TAKOIO YMEHUs MPOUCXOAUT B TEUEHUE BCErO Mepuojia
o0y4yeHMs 4Yepe3 ydacTHe CTYAEHTOB B IPAKTHMUYECKUX 3aHATHUAX, BBINOJHEHHE KOHTPOJIBHBIX
3aJJaHUi U TECTOB, HANMCAaHHE KYPCOBBIX M BBHIYCKHBIX KBaTU(HUKAIMOHHBIX padoT. IIpu 3Tom
caMmocTosiTeNibHast paboTa CTYJCHTOB HIPAeT PpEHIAIONIYI0 pOJb B XOJE BCEro Yy4eOHOro
nporecca.


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=155
http://e.lanbook.com/books/element.php?pl1_id=48195
http://e.lanbook.com/books/element.php?pl1_id=49470
http://www.mathnet.ru/
http://e.lanbook.com/books/?p_f_1_temp_id=18&p_f_1_65=917&p_f_1_63=&p_f_1_67
http://www.elibrary.ru/
http://www.lib.mexmat.ru/
http://www.newlibrary.ru/genre/nauka/matematika/kompyutery_i_matematika/
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=2720
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=2720




9.1. CoBeTbl N0 NJIAHUPOBAHUIO H OPraHU3ALUN BPeMeHH, HEOOXOTMMOrO JJIsl H3YUYeHH s
AUCHUILTUHBI. PeKoMeHIyeTcst ClenyronmM o0pa3oM OpraHnu30BaTh BpeMs, HEOOX0IUMOe st
W3YYCHHUS TUCITUTUINHBI:

N3ydenne koHcekTa 1m0 «DYyHKIIMOHATLHOMY aHATU3Y U TEOPUU ONTUMAITBHBIX TPOIECCOB)
B TOT € JIeHb, nocye nexkuuu — 40-60 MuHyT.

N3yuenue koHCIIEKTa 3a ACHb NIepe]l caeayrolen aekmuueit — 1-2 yaca.

N3ydenue TeopeTueckoro MaTepuraia rno yueOHUKY U KOHCIEKTY — 3 4aca B
Hezaento. [lonroroBka kK mpakTU4ECKOMY 3aHATHIO — 3 Yaca.

Bcero B Hegento — okoi10 9 yacos.

9.2. OnucaHue MOCJIe10BATEIbHOCTH /IeHCTBUI CTY/1eHTA («CHEeHAPUI N3y4YeHus
AMCHUIIMHBIY).

Jl1st noHMMaHus MaTepralia U KaueCTBEHHOTO €r0 YCBOCHHUSI PEKOMEHIYEeTCS TaKast
MOCJICA0BATEIILHOCTD JACHCTBUIM:

1. [ocne mpocnymMBaHUS JNEKUWM W OKOHYAHUSA YYEOHBIX 3aHITHH, MPU MOJITOTOBKE K
3aHATUSM CIEAYIOIIEro JHS HYXXHO CHaudajga MPOCMOTPeTh U O0AyMaTh TEKCT JICKIIHH,
MIPOCIIYILIAHHOW CETOJIHS.

2. [Ipu moATrOTOBKE K JICKIIUU CIICAYIOMIETO JHS HYKHO IMPOCMOTPETh TEKCT MPEIbITyIIei
JIEKIINH, TIOJTyMaTh O TOM, KaKasi MOKET OBITh TeMa CIEAYIOIICH JISKIIIH.

3. B TeueHne Henenu BuIOpATh BpeMs I pPaOOTHI C TUTEPATYPOU MO TEOPUU ONMTHUMAIBHBIX
MPOIECCOB B OMOIHOTEKE.

2. Ilpu moAroToBKE K MPAKTHYECKUM 3aHATUSAM CIEAYIOLIEro THS, HeOOXOIMMO CHavasa
MIPOYUTATh OCHOBHBIC MOHSATUS W (POPMYIBI TIO TEME JOMAIIHEro 3amaHus. [Ipu BBIMOIHEHUU
yIpaXHEHWs] WM 3a/Jadydl HY)KHO CHayajla IOHSThb, 4YTO TpeOyeTcss B 3agade, Kakou
TEOPETUYECKHI MaTepral Hy>KHO UCIOJIb30BaTh, HAMETHUTD IUIaH pelieHus 3afaaun. Ecnu 310 He
JlaJio pe3yibTaToB, U Bbl caenanu 3amauy «mo oOpasily» ayJUTOPHOW 3aiadyu, HYKHO IOcCIie
pelIeHrs Tako# 3aauu 00AyMaTh X0 PEIICHUS W MOMPOOOBaTh PEIIMTh AaHAIOTHYHYIO 33/1a4y
CaMOCTOSITENILHO.

9.3. PexkomeHgamMM MO MCHOJb30BAHHUI) MATEPHAJOB Y4eOHO-METOIUYECKOT0
KOMILIeKca.  PexomeHayeTcs — HCMONb30BaTh ~ METOAMYECKHE  YKa3aHWs 1O  Kypey
(1)YHKIII/IOH3J'IBHOFO aHaJIM3a U TCOPHU OINTHMAJIBHBIX IMPOLECCOB, TCKCT J'IGKHI/II\/'I npenoaaBaTeisd
(ectm oH wmMmeercs). PexkoMeHIyeTcs WCIONIb30BaTh JJIEKTPOHHBIE Y4eOHO-METOAMYECKHE
MOoCOOMsl MO pelIeHUI0 3aJad Mo (YHKIMOHATBPHOMY aHalu3y M TEOPUU ONTHMAIbHBIX
MIPOIIECCOB, UMEIOIINECS Ha (haKyJIbTETCKOM CepBepe.

9.4. Pexomenaauumu mo padore ¢ JauTepatypoil. TeopeTHYeckwil Marepuai Kypca
CTaHOBUTCSI 00Jiee TOHATHBIM, KOT/Ia JTOTIOJHUTEIBHO K MPOCIYIIMBAHUIO JIEKIIUHA U U3YYEHUIO
KOHCIIEKTa HW3y4yaloTCsl M KHHUTM 1O (YHKIHMOHAJIBHOMY aHAIU3y M TEOPUH ONTHMAJIbHBIX
nporeccoB. Jlureparypy pekomeHayercs u3ydarb B OubOnuoreke. Ilone3Ho wucmons3oBaTh
HECKOJIbKO y4eOHUKOB. PexomMeHiyeTcs, KpoMe «3aydrnBaHUs MaTepuasna, J0OUThCS COCTOSHUS
MIOHMMAaHUs U3y4aeMOW TeMbl AUCUUILIMHBL. C 3TOM LIENBI0 PEKOMEHAYETCS MOCIE M3Yy4EHUs
oyepeHOro naparpada BBIITOJIHUTh HECKOJIBKO MPOCTHIX YIPAKHEHUN Ha JaHHYI0 TeMy. Kpome
TOTO, OYEHb IOJIE3HO MBICIEHHO 3a/1aTh cebe CIeayrolIre BOIpockl (M MpoOoBaTh OTBETUTH HA
Hux): O gem stoT maparpad? Kakue HOBBbIE MOHSATHS BBEIEHBI, KAaKOB UX CMbICH? CKOJIBKO
TEOpEeM B 3TOM Maparpade U KakoB UX CMBICI «CBOMMH CIIOBaMH», Oy/IeT JM BEpHa TeopeMma,
€CJIi OMYCTUTh HEKOTOpPbIE YCIOBUS B ee (hopmynupoBke? Jloka3zaTelbcTBa TEOPEM CIIEIYET He
3ay4yMBaTh, a «HOHATHY». C 3TOHM Ie/bI0 PEeKOMEHAYeTCsl 3amucaTh WK J0Ka3aTesIbCTBa,
COCTaBHUTbH IIJIaH JI0OKA3aTeNbCTBA, IMOMPOOOBATH JI0KAa3aTh TEOPEMY CAaMOCTOSATENBHO, MOXKET
OBITH IPYTUM CIIOCOOOM, CPaBHHUThH JJOKA3aTeIbCTBO TEOPEMBI B KOHCIIEKTE M B yueOHuke. [lpu
M3Yy4EHUH TeOPETUUYECKOI0 MaTepHasa BCerjia Hy’kKHO pUCOBATh CXEMbl U IPA(QUKH.

9.5. CoBeTbl 10 MOATOTOBKE K 3a4eTy. J[OMOJHUTENBHO K MU3yYEHUIO KOHCIEKTOB JIEKIIUU
PEKOMEHIyeTCsl IOJIb30BaThCcsl Y4YEOHMKOM MO (YHKIMOHAIHHOMY aHaliu3y W TEOPHUH
ONTUMAJIBHBIX TpoLeccoB. [Ipu moAroToBke K 3a4eTy (3K3aMeHY) HY>KHO U3YUUTh TEOPHUIO:



orpezeNieHusl BCeX MOHATUN, (OPMYTUPOBKH TEOPEM M BBIBOABI (POPMYJ /10 COCTOSHHUSA
MMOHMMAaHHUS MaTepuana U CaMOCTOSITENIbHO PEIIUTh MO HECKOJIbKY THUIIOBBIX 3aJa4 U3 KaxJ0i
Tembl. [Ipu pemennn 3ama4y Bcerja HEOOXOUMO YMETh TpadUuecKr HHTEPIPETUPOBATH METO
peuieHusl.

9.6. VYka3zaHusi 10 OpraHu3anum PpadoTbl ¢ KOHTPOJIbHO-U3MEPHUTEJIbHBIMU
MaTepHuaJIaMH, N0 BBINOJHEHUIO JOMAIIHUX 3aJanuii. [Ipy BbIONIHEHNH JOMAITHUX 3aaHUI
HEeoOXOIMMO CHayala MPOYMUTATh OCHOBHBIE MOHATHUA MO TeMe 3anaHus. [Ipu BeImonHeHUU
yIOpaXHEHUs] WM 3aJadydl HY)KHO CHayajla TMOHSTh, 4YTO TpedyeTcss B 3ajaade, Kakou
TEOPETUYECKHI MaTeprail HY>KHO UCIOJIb30BaTh, HAMETHUTD IUIAH pelieHus 3afaaun. Ecnu 310 He
Jalio pe3ynbTatoB, W Bbl caenmanu 3amady «mo oOpasiy» ayAUTOPHOW 3ajaud, WIH U3
METOJIMYECKOTO IMOCOOMS, HY)KHO TOCJ€ pelIeHUs Takoi 3aiadu 00Iymarh XOJl peuleHHs U
MONPOOOBAThH PEIIUTh AHATOTMYHYIO 337a4y CaMOCTOSATEIBHO.

10. Ilepeyenb HMHMOPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX
MpH  OCYHIECTBJECHUH 00pPa30BaTEeJILHOI0 IMpoulecca 1o
TUCHUIINHE, BKJIIOYas NepedyeHb IPOrPaMMHOI0 o0ecreyeHust
Y UH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Jlexuuu ¢ npuMEHEHHEM MYJIbTUMEIUWHBIX MAaTEPUAJIOB, MyJIbTUMEANNHAS Ay JUTOPHUS —
JUI aHalu3a BUJEO-, ayJHO- MaTepHalloB, pa300opa KOHKPETHBIX CUTyallMil B MHTEPAKTUBHOM
00y4YeHHH; IJIs1 IPOBEICHHSI TPOOJIEMHBIX JIEKIIMIA — ITPH aKTUBHOM O0yUYCHHH.

2. SKype — [uis ipoBeICHUS TUCTAHIIMOHHOTO O0YYCHHSI M KOHCYJIbTallUH.

11. Onucanue MaTepHATbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM sl
OCyIIIeCTBJIEHHSI 00PA30BaTEJIbHOI0 MPOLEcca MO JUCHHUILIHHE

[Ipy ocBOeHUM AMCHMILIMHBI HEOOXOJMMBI Yy4YeOHbIE ayJIUTOPUU Ul NPOBEACHUS
JEKUMOHHBIX W MPaKTUYECKUX 3aHATUH, MYyJIbTHUMEIUiHOE 000pyAOBaHUE, NPOTrpaMMHOE
obecrieyeHre 1751 KOMIIBIOTEPHBIX MPE3EeHTALUH, JOCTYI CTYIEHTOB K KOMIIBIOTEPY € BBIXOIOM B
HHurepHer.

12. Unble cBeieHUs U (MJIM) MATEePHAJIbI

12.1. Ocobennocmu peanuzayuu OUCYUNTUHBL 0J10 UHBATUOOB U JIUY C
0ZPDAHUYEHHBIMU 803MONCHOCMAMU 300P06bA

O6yquHe o  JUCHUIINIMHEC  HMHBAJIUAOB H 06yqa10u11/1xc;1 C OrpaHUYCHHBIMHA
BO3MOXHOCTAMU 3J0POBBA OCYHICCTBIACTCA C YUYCTOM 0COOeHHOCTEH HCI/IXOCbI/ISI/I'-IeCKOFO
Pa3sBUTHA, UHAUBUAYAJIbHBIX BO3MOXKHOCTEH U COCTOSTHUS 3J0POBbA TaKHUX O6y‘lﬂfOH.[HXCfI.

dopma MNpoBeNeHUS TEKYIIEd M HWTOrOBOM AarTecTalyd Ui CTYA€HTOB-UHBAJIUIOB
YCTAQHABJIMBACTCA C YYETOM WHAMBUIYAIBHBIX TCUXO(U3UYECKHX OcoOeHHOocTe (yCTHO,
MMCbMEHHO Ha OyMmare, MMCbMEHHO Ha KOMIbiOTepe, B (opMe TecTUpoBaHUs U T.1.). llpu
HEOOXOJIMMOCTH  CTYJIEHTY-UHBAJUAY MPEIOCTABISAETCS  JOIMOJHUTENbHOE Bpems s
IIOATOTOBKM OTBETA HA 3aYETE UJIU DK3aMEHE.

[Ipu oOyueHMM BO3MOXKHBI  DPa3JIMYHBIE BapUaHThl TPOBENEHUS  3aHATHH: B
o0Opa3oBaTeNbHON OpraHuM3aluy (B akaJAeMHUYECKOH TIpymmne ¥ WHAMBUAYAJIbHO), Ha JIOMY C
MCTIOJIb30BAaHMEM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONIOTUH (skype).

JUIds MHBaNMIOB MO CIyXy HPEAYCMOTPEHBl CIEAYIOIME OCOOEHHOCTH IPOBEACHUS
y4eOHOT0 mporiecca:

1. IlpemonmaBaTens MpeaOCTaBIIECT CTYACHTY Yy4eOHO-METOJMYECKHUE MaTepHalbl,
HEOOXOAMMBIE ISl OCBOEHHMSI H3ydaeMoro marepuaia (mporpamma Kypca, IJIaH 3aHSATHS,
OTIOPHBIN KOHCIIEKT, METOIUYECKUE TTOCOOMS UITH CIIai]] IPE3CHTALUH, B CIIy4ae HAJTHUUs).



2. JlexunoHHBIA MaTepuan MPENoJaeTCsl B HATJISAHOM BHJE CIAW] MpEe3eHTAluil WIn
COIPOBOXKIAETCS CXEMaMH, HATJISTHBIMU TaOJIUIIaMH.
3. Bwmecto ycTHOTO OTBETa CTYACHTAM IpejIaraeTcsi OTBeYaTh MUCHMEHHO.

4. IlpenycMaTpuBaIOTCS WHIMBHAYaJbHbIE KOHCYJIbTALUA CO CTYACHTOM, Ha KOTOPOM
MOXET MPHUCYTCTBOBATH CYPAONEPEBOTUYUK (YHUBEPCUTET HE O0O0s3yeTcsi MpeAoCTaBlATh
CYp/ONEPEBOIUHKA).

J1J11 MHBAJINI0B 1O 3PEHUIO0 MPEyCMOTPEHBI CIEAYIONne 0COOCHHOCTH MPOBEICHUS
y4eOHOro mpolecca:

1. IlpenycmaTpuBaroTcsi WHIUMBUIYAJIbHbIE KOHCYJbTAllMU CO CTYACHTOM, BO BpeMs
KOTOPBIX TPENoJaBaTelb B MEIJICHHOM CIOKOWHOM TeMIle OOBSCHSAET Y4eOHBI Marepual
(BO3MOYKHO MOBTOPHO), 320CTPsisi BHUMAHUE Ha KJIFOUEBbIX MOHITHSIX.

2. BwmecTo mUCHhMEHHOI0 OTBETA CTYICHTaM MPEAIaracTcs OTBEYaTh YCTHO.

3. Ilpeanmaraercs O3HAKOMHUTHCS C JUTEPATypol MO Kypcy, HAIMUCAHHOW HIpU(TOM
Bpaiins, npu HaMuuu.

[l ”HBaM 0B ONOPHO-JIBUTATENIBHOTO anmapara npeayCMOTPEHbI CIEYIOIINE
0c00EHHOCTH MPOBECHUS y4eOHOTo Mporecca:

1. IlpenogaBaTenb MPEIOCTaBISET CTYIEHTY Y4eOHO-METOOUYECKHE MaTepualbl,
HeoOXOIUMBIE IJII OCBOCHHS H3Yy4aeMOro Marepuaia (mporpamma Kypca, IUIaH 3aHSTHS,
OTIOPHBIN KOHCIIEKT, METOAMYECKUE TTOCOOUS MU CIIal]] TPE3EHTAlUU, B CIIy4ae HATHIMs).

2. JlexuMOHHBIA MaTepuaa MPENoNaeTCs B HATJSAHOM BHIC CIIAW] MPE3CHTAIUN WIN
COIPOBOXKIACTCS CXEMaMHM, HATJISTHBIMU TaOJIUIIaMH.

3. BwmecTo muchMEHHOTr0 OTBETA CTYIEHTAM MpeiaracTcst OTBEYATh YCTHO.

4. TlpexycMaTpuBarOTCs HHAMBUYAbHBIE KOHCYJIBTAIIMU CO CTYIEHTOM.

12.2. [lepeyeHb 00pa3oBaTeJbHBIX TEXHOJIOTH, MCIIOJIb3YEeMbIX IPHU
OCYILECTBJICHMH 00pa30BaTeIbHOIO NPOLECcca M0 JUCHUILIMHE

OBnanenue AucuUIIMHON «Teopust MPOrHO3UPOBAHUS IPEANOIATaeT UCIOJIb30BaHUE
CJIEIYIOIIUX 00pa30BaTEIbHBIX TEXHOJIOTHI (METOIOB):

o JieKkyus (6600nasn, 0030pnas, penpooyKmueHO-uHGOPMaAyUOHHAA, 3AKTI0UUMENbHAs) -
11€JIECO00PA3HOCTh TPATUIIMOHHOM JIEKIIMM COCTOMT B PEIICHHH CIETYIOIINX

0o0pa3oBaTeNbHBIX M Pa3BUBAIONIMX 3a7a4 Kypca: IMOKa3aTh 3HAYMMOCTH Kypca s
MpoeCCHOHAIBHOTO CTAaHOBJIEHUSI OyAyiero OakajgaBpa; MPEICTABUTh JIOTHYECKYIO
CXeMy H3y4YeHHUs MPEJCTAaBICHHOTO Kypca; chOpMHUPOBATH MOTHUBAIMIO OaKajlaBpOB Ha
OCBOEHHE Y4eOHOTrO Marepuala; CBS3aTh TEOPETUUYECKUN MaTepual C MPaKTUKON
Oymy1ieit mpodecCHOHaTbHOM EATENbHOCTH; IPEICTABUTh HAYYHO-TIOHSITHIHHYIO OCHOBY
M3y4aeMOl JUCIUIUIMHBI; CHCTEMaTH3WPOBAaTh 3HaHUS OakalaBpoB MO H3y4aeMoi
npo0JieMe; paciupuTh HAYYHBIH KpyTro3op OakangaBpa Kak OyayIiero creruaiicTa u
T.1.;

® JleKyusa-deceda - TIO3BOJSET YIUTHIBATh OTHOIIIEHHE OaKanaBpa K U3y4aeMbIM BOIIPOCAM,
BBISIBJISITH MPOOJIEMBI B MPOIECCE MX OCMBICICHUS, KOPPEKTHUPOBAThH JOMYCKaeMbIe
OIIMOKY U T.]I.;

¢ JleKyua-oucKyccusa - TPEJCTaBISIeT OPraHU3alMIo JTUAIoroBol (Gopmbl 00yuyeHus,
coznatomieid ycinoBus Uit (OPMHPOBAHUS OICHOYHBIX 3HaHUM OakajaBpoB,
00yCIIOBJIMBAIOIINX TPOSIBICHUE MX MPOoGEecCHOHANbHONW MO3MIMU Kak OyIayliero
crienuanucTa; GopMupyeTcs yMEeHUE BHICKA3bIBATh U ApIYMEHTUPOBATH JTMUYHYIO TOUKY
3pEHHST; Pa3BUBACTCS CIIOCOOHOCTH K TOJIEPAHTHOMY BOCTIPUSITHIO HHBIX TOUEK 3PEHUS U

T.1.;

® (M032060U wmypm» - METOJ KOJUIEKTUBHOTO TC€HEPUPOBAaHUA HIEH U UX
KOHCTPYKTHUBHAs MPOpabOTKa NP PELICHNU MPOOJIEMHBIX 3a7ad IPEAIoiaraeT Co31aHue
YCIOBUH JUISI DPa3BUTHS YMEHMH BBIpaXKaTb COOCTBEHHBIC B3IJISABI, pPadOTaTh BO
B3aMMOJCHCTBUM C JPYTHMH JTIOAbMH H T.J.;



® JleKyusa ¢ pazfopom KOHKPEmHbIX CUMYayuil — IPernoiaraeT BKIIOUYEHNE KOHKPETHBIX
CUTyalMii, OTPaXKaIOIKX ITPOOIEMbI TPO(ECCUOHATBLHOMN JEATENLHOCTH; CO31a€TCs
CUTYaIIHs, O3BOJISIIONIAS «I1€PEBO/I» MO3HABATEIILHOTO MHTEPECA Ha YPOBEHB
npoeccHoHaNbHOT0; aKTUBU3UPYETCS BOZMOXKHOCTh 3aHATh MPOGECCHOHATBHYIO

TIO3UIIMIO, PA3BUTh YMEHHUS aHAM3a, CPaBHEHHS U 0000IIeHNS;

*  paspadomka npozpamm uccied08aHus — NPEANOIaraeT pa3BUTHE YMEHUH CHCTEMHO
MPEJCTaBUTh MPOrPaMMy HM3YYCHHsS MATEMATHYCCKHX IOHSATHH TOCYIapCTBEHHOTO U

MYHHIIMIIAILHOTO YIPaBIEHUS B COLUATBHOMU cdepe;

¢ MpeHuHZ 110 HCIIOJIBb30BAHUIO MCTOAOB HCCICAOBAHHA IIPpU H3YUCHHUHN KOHKPCTHBIX

HpO6J’ICM MAaTEMAaTUuKH — OTpa6aTBIBa€TC$I YMCEHHUE U HABBIKKU PCIICHUA MAaTEMATUUCCKUX
3a1a4 U IIOCTPOCHUA MAaTEMATHYCCKNX MOIIGHGfI ToCyaapCTBCHHOI'O U MYHHUIIMITIAJIBHOT'O

yIIpaBJICHUS B COLIMATIBHOM cepe

e peghnexkcus - oOecrieunBaeT CamMOaHAJIN3 M CaMOOIEHKY JOCTHKEHHs Pe3yJIbTaTOB
[O3HABaTEJILHOU AEeATENbHOCTH.

CocraButens (u): Jlanunos H. H., mpodeccop, 3aB. Kaeapoii NpUKIaIHOi MaTEMaTHKH
KemIlY

(pamunus, unuyuanst u doardxcnocms npenooasamens (ett))

Maxker paboyeil mporpaMMbl JUCHHUIUIMHBI (MOJyJsl) pa3pabOoTaH B COOTBETCTBHH C
npukazoM MunoOpHayku Poccum ot 19.12.2013 Ne 1367, omoOpeH HaydyHO-METOAMYECKUM

coBetoM (rpotokos Ne 8 ot 09.04.2014 r.) u yrBepkIaeH npuka3zoM pektopa ot 23.04.2014 Ne
224/10..

MakeT OOGHOBIEH C MNONPaBKAMM B 4YacTM IOANMCEH HA TUTYJIBHOM cTpaHuue, m.3
no0aBlieHa CTpOKa JUIsl yKa3aHUs 4acoB, MPOBOJIMMBIX B aKTHBHOM M MHTEPAKTUBHOU (opmax
oOyuenwusi, qobasineH 1. 12.1 OcobeHHOCTH peanu3aluu JUCHUTUIMHBL 711 MHBAJIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/0poBbsi (mpoTokon HMC Ne 6 or 15.04.2015 r.),
YTBEPKJIEH MIPUKA30M PEKTOpa.
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