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1. IlepeyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00yYeHHUS MO TUCHUIINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOCHUS
00pa3oBaTeILHO NPOrPAMMBbI

B pesynbrare ocBoeHUs MporpaMMmbl OakajlaBpuata OOydaroIIUWCs JOJHKEH
OBJIQJIETh CIEIYIOIIUMHU PE3YyIbTaTaMU OOyUEHUS MO0 JUCUUIUINHE:

IepeyeHb MIAHUPYeEMbIX
Koowt Pe3yabrarsl ocBoenuss OOII
N pe3yJbTaToB 00y4eHHs 10
Komnemenuuu Cooepcanue Komnemenyuil
JAMCHUIIMHE
CIIOCOOHOCTE UCIIOJIL30BaTh 0a30BLIE 3HaTh: 0a30BBLIE TOHATHS (DyHKIII/IOHaJ'IbHOFO
3HaHUA €CTCCTBCHHBIX HAYK, MAaTCMAaTUKHU aHalin3a 1 TCOpHUU ONTUMAJIBHBIX MPOIICCCOB;
1 MH(POPMATHKH, OCHOBHBIE (DaKTBI, YMeTh: IPUMEHSTh U IEMOHCTPUPOBATh ATU
OIIK-1 KOHIIETILUY, TPUHIUIIBI TEOPUH, 3HAHU,
CBA3aHHBIX C HpHKJ’Ia,I[HOﬁ MaTeMaTUKON 1 BJ'Ia,Z[eTLZ IIOHUMAaHUEM OCHOBHBIX CI)aKTOB,
HHPOPMATUKOI KOHUENIUHI, IPUHLIUIIOB TEOPUIl, CBSI3aHHBIX C
(I)yHKI_[I/IOHaJ'ILHLIM aHaJIM30M U Teopneﬁ
ONTUMAJIBHBIX ITPOLECCCOB,

2. MecTO THCHMILIMHBI B CTPYKTYpe NPOrpamMMbl 0aKajiaBpuarta

HucrumnHa ~ «OyHKIMOHATIBHBIM ~ aHAIM3 UM TEOPUS  ONTUMAJIbHBIX
IIPOLIECCOB» OTHOCUTCSI K OCHOBHOM YacTH IWKJIA JUCHUILIMH ¢ KojgoMm YI[ OOII
b1.B.O/1.8.

Ona Oasupyercs Ha «JluddepeHunanbHbpix ypaBHEHUSX», «MeTomax
onTUMHU3AIUK», «MareMaTH4eCcKoOM aHaiau3e» U «BapualmoHHOM HCUUCICHUU,
TECHO CBs3aHa C TaKuMU paszfejlaMyd MPUKIATHON MaTeMaTUKH, Kak
«AccnenoBanne  omepaumit»y, «CuCTeMHBIM  aHau3», «MaremMarudyeckas
SKOHOMHKa» U A.p. ColepxkaHue AUCUUILIMHBI SIBISETCS OCHOBOW ISl U3YyYECHUS
Teopun AU GEpeHITNATBHBIX UTP, MHOTOKPUTEPUATHLHON ONTHUMHU3ALMUA U JIp., a
TaKKe VISl TIOJITOTOBKH BBIMMYCKHBIX KBAIM(PUKAITMOHHBIX PabOT.

HucrunnHa wu3y4yaercs Ha 3 Kypce B 5 u 6 cemectpe (ouyHas ¢opma
oOy4eHwus).

3. O0beM IMCIHUILIHHBI B 324eTHBIX eIMHUIAX C YKA3AHHEM
KOJIMYECTBA aKAJeMHYECKUX YaCOB, BbI/IEJICHHbIX HA KOHTAKTHY IO
pabdoTy o0yyamuxcs ¢ npemnojgaBaresieM (10 BUAAM 3aHATHIN) U
HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcst

OO11ast TPyA0EMKOCTh AMCHUIUINHBI COCTaBIsIeT 9 3aueTHBIX eAMHUIL (3.€.),
324 akaeMHUYECKHX Yaca.



3.1. O0vém oucyunnunsvt (M00ys) nO euOam yueOHvIX 3anaAmuil (¢ yacax)

O0bEM THCHMIINHBI Bcero yacos
OO6m1ast TpyA0EMKOCTh JTUCITUTUTHHBI 324
KonTakTHas pabota o0ydaromuxcs ¢
npenoaaBaresieM (1o BUAaM y4eOHBIX 3aHATHI) 144
(Bcero)
AyauTOpHBIC 3aHATHS (BCETO) 144
B Tom umncne:
Jlexuun 12
[TpakTrueckue 3aHATHS 72
B T.4. B AKTUBHOW U MHTEPAKTUBHOU 32
hopmax
CamocrosiTenbHas paboTta o0yyaronuxcs (BCero) 144
Bun npomexxyTouHOM aTTecTanu 00yJaromerocs 36
(3auer B 5 cemecTpe / dK3aMeH B 6 cemecTpe)

4. ConepxkaHue IMCHUIINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM ¢
yKa3aHHeM 0TBEIeHHOI0 HA HUX KOJIHYeCTBA aKaAeMHYeCKHX
YacOB M BUJAOB Y4eOHBIX 3aHATHI

4.1. Pazoenvl oucyuniunovl u mpyooemKoCcmy no 6UOAM YUeOHbIX 3aHAMUI

(6 akademuueckux uacax)

Ne
n/n

Bujapl yueOHbIX 3aHATHIA, BKIIOYAS
CaMOCTOSITEILHYI0 padoTy
o0yyarmuxcst
U TPYJA0EMKOCTh (B Yacax)

Pazaen

JAUCHATIHHBI ayJIuTOPHBIE yueOHbIe
CaMocTosiTeIb-

3aHsITHs! Hasi paboTa
o0yyaromuxcs

OO0umas Tpy10eMKOCTh

(6 uacax)

NMpaKTHYeCKHuee

Jleknuu
3aHATHS

w
e
o
=
°

DopMbl
TeKyLIero
KOHTPOJISA

yCIeBaeMoCTH

7 6 13

N
(o]

DJIEMEHTBI TEOPUU
MHOKECTB

Y cTHBIU
Ompoc;
poBepKa
JIOMAaITHUX
3aJlaHUM.
PaGoray
JIOCKH.

Merpudaeckue 52 13 13 26
HOPMHPOBAHHBIC
POCTPAHCTBA

YcTHBIN
OTpoc;
poBepKa
JIOMAIITHUX
3aJITaHUMN.
Paboray
JIOCKH.




Teopust Mepsl U
uHTerpan JleGera

46

12

11

23

Y CcTHBIN
OIpoc;
MpOBEPKa
JIOMAaITHUX
3aJITaHUMN.
Paboray
JIOCKH.

['miibOepTOBBI
IIPOCTPAHCTBA

30

15

YcTHBIN
0Tpoc;
poBEpKa
JIOMAaIITHUX
3aJITaHUN.
Paboray
JIOCKH.

JIuneiinbie
(byHKIIMOHABI U
JIMHEWHBIC
OTIEpPaTOPHI

26

13

YcTHBIN
OITpOC;
IpOBEPKaA
JIOMaIITHUX
3aJIaHUM.
Paboray
JIOCKH.
Texymas
aTTecTalus.

MeTtononornueckue

OCHOBBI TEOPUH
ONTUMAJIbHBIX
IIPOLIECCOB

20

10

YcTHBIN
OIIpoc;
MpOBEpPKa
JIOMAaITHUX
3aJlaHUM.
Pabota y
JIOCKH.

JInaennrle 3a0aun

ONTUMAJILHOTO
yIPaBJIEHUS

20

10

YcTHBIN
OIpoc;
MpOBEpPKa
JIOMaIITHUX
3aJlaHUM.
Pabotay
JIOCKH.
Tekymas
aTTecTalus.

Henunetinbie
3a7a4u
ONTUMAJILHOTO
YIIPABJICHUSA

30

15

Y cTHBIN
OTpoc;
poBepKa
JIOMAIITHHUX
3aJITaHUMN.
Pabora y




JIOCKH.
9 | Cunres 38 10 9 19 VcTHBIN
OIITUMAJILHBIX oTIpOC;
yIpaBJICHUN poOBepKa
JIOMAIITHUX
3aJIaHUH.
KonTtponpHas
pabora.
10 | ODk3amen 36 DKk3aMeH
Bcero 324 12 12 144

4.2. Cooeporcanue oucyuniaunot (Mo0yJis), CMPYKmypupo8anHoe no memam

(pazoenam)
CopeprkaHue JIEKITMOHHBIX 3aHATHI
o HaumenoBanue
w/n pasjena Coaeprxanue pasaesia TUCHUIIIHHBI
AUCHUILIMHBI
1. DJieMeHTbI TEOPUU MHOKECTB
1.1. | Ilonsitue mHOkecTBa. | OCHOBHBIE OIIPEACIICHUS.
Onepanuu Haj Omnepanuu HaJ MHOXKECTBAMHU.
MHO>KECTBaMU
1.2. | DKBUBaJIEHTHOCTh CueTHblE MHOXKECTBA.
MHO>KECTB. OKBUBaJIEHTHbIE MHOXECTBA.
ITonsTe MOIHOCTH [ToHsITHE MOIIIHOCTH MHOXECTBA.
MHOECTB Teopema Kantopa-bepHiureiina.
1.3. | OrobpakeHus OT00paxkeHnss MHOXKECTB.
O61ee nouaTre GyHKIUU.
OTHONIEHNE SKBUBAJICHTHOCTH.
1.4. | YnopsimoueHHbIE OtoOpaxkeHus, COXpaHSAIOIINE TMOPSAOK. YTOPSIOUYECHHbBIE
MHO’KECTBa MHO’KECTBA.
TpanchuHUTHBIE YnCIa.
Axcnoma BeIOOpa, Teopema Liepmerno.
TpancUHUTHBIE HHAYKIIMH.
1.5. | Cucrema MHOXECTB Konb1o MHOkecTB. [107ayKOIBII0 MHOXKECTB.
bopenesckue anredpsl.
CucrtemMa MHOXKECTB M OTOOpaKEHUSI.
2. | MeTpuueckme HOpMUPOBaHHbIE NPOCTPAHCTBA
2.1. | CXoauMoCTb. [ToHsiTHE METPHUUYECKOTO MPOCTPAHCTBA.
OTKpBITHIE U IIpenenbHbIE TOUKH, 3aMBIKAHUE, CXOIUMOCTb.
3aMKHYThle MHOXKecTBa | [loyHbIe MeTpuyeckue mpocTpaHcTBa. [IpHUHIMI BIOXKEHHBIX
1apOB.
Teopema bapa. [lonosiHeHHe NpOCTpaHCTBA.
[TpuHIMN cKaThIX OTOOpaXEHUH U €ro NPUMEHEHHE.
2.2. | Tononornyeckue OmnpeneneHus U MpUMepbl TOMOJOTHYECKUX MTPOCTPAHCTB.
IIPOCTPAHCTBA U Cxopnsuuecs I10CJIEJ0BATEIBHOCTH. HenpepriBable
KOMITaKTHOCTb orobpaxenus. ['omomopdusm. IloHATHE KOMIAKTHOCTH.

HenpepbiBHBIE 0TOOpAKEHUSI KOMITAKTHBIX MPOCTPAHCTB.
KOMIIakTHOCTB B METPUYECKHUX MPOCTPAHCTBAX.
Teopema Apuena. Teopema [leano.




n/n

Haumenosanue
pa3nena
JUCHHMILIMHBI

Conep:xanue pa3jena IMCUUILITUHBI

HenpepeiBHBIE W pPaBHOMEPHO HEMPEPBHIBHBIC (QYHKIMH |
(YHKIIMOHAJIBI.

HenpepeiBHBIE W TIONyHENPEpbIBHBIE  (QYHKIMKU  Ha
KOMITAKTHBIX IIPOCTPAHCTBAX.

2.3.

Hopmuposanssie u
JIMHEHBIE
MIPOCTPAHCTBA

JInHelHbIE IPOCTPAHCTBA, ONPEACIICHUS U IIPUMEPHI.
Jlunelinas 3aBUCUMOCTb, JIMHEHHBIC (DYHKIIMOHAJIBI.
Beimykiible MHOXKECTBA M BBITYKJIbIE (pyHKIMOHANBL. Teopema
Xana-banaxa.

HopmupoBannsle npoctpancTBa. OnpeneneHust U IpUMepHI.
OyHKIIMOHaT MUHKOBCKOTO.

OTAeIMMOCTb BBITYKJIBIX MHOYKECTB.

Teopust Mepa, uzamepumMbie (PYHKIIUHA W MHTETPaJL.

Mepa u ero
Pa3HOBUIAHOCTH

Anrebpa u curmaaireOpa MHOXECTB, ONpeIeleHHue |
MIPUMEPBHL.

Mepa snemeHTapHbIx MHOXeCTB. JleberoBa mepa riaakux
MHOECTB.

O61ee nousarue mepbl. CueTHas aJJIuTUBHOCTD.

Nzmepumsbie pynkimu. OCHOBHBbIE CBOMCTBA.
DKBUBAJICHTHOCTb U CXOJIMMOCTD TIOYTH BCIOAY.

Teopema Eroposa. Teopema Jly3uHa.

Jleberosckoe npopomkenue mepsl. MuTterpan Jlebera.
Mounotonnsle pynkuun. uddepeHnnpyeMocTs HHTETpaa 1o
BepxHemy mpeaeny. Muaterpan JleGera kak dyHKIMsS
MHO)ecTBa. Teopema Panona-Hukonuma.

Mepa u unrerpan CrunbTBeca.

BoccranoBnenne  QyHKOMM 1O €€ MPOU3BOJAHOCTH.
AOCOJIIOTHO HENIPEPhIBHBIE (DYHKIINU.

Mnb6epToBbI NPOCTPAHCT

Ba

EBxinnnoso
IIPOCTPAHCTBO

[TonsiTue eBkina0Ba npocTpancTBa. CleACTBUS U3 AKCHOM.
HepasenctBo Komm-byHsikoBckoro.

Hopma B eBKJIMI0BOM MPOCTPAHCTRBE.

HempepbIBHOCTE  JIMHEMHBIX ~ ONEpalidi M CKaJsApHOIO
IIPOU3BEJICHUS B €BKJIUJOBOM IIPOCTPAHCTBE.

Yrois Mexay 31eMEHTaMU.

OpToronanbHble, OPTOHOPMHPOBAHHBIE CUCTEMBI JIEMEHTOB.
CBsI3p OPTOTOHAILHOCTU U JINHEHHOW HE3aBHCHUMOCTH CHCTEM
JJIEMEHTOB.

ITonusle eBKIMIOBLI IpocTpaHcTBa. TeopeMa Pucca-duiepa.
IIpouiecc oproronaymsanuu.

4.2.

I'une6epToBo
MIPOCTPAHCTBO

Onpenenenue ruap0epTOBa MPOCTPAHCTBA.

Kpurepnit IIOJIHOTBI OpPTOrOHAJILHON CUCTEMBI B
Ir'MIL0€PTOBOM IIPOCTPAHCTBE.

[TonnpoctpancTBa runbOEpTOBA MPOCTPAHCTBA.
OpToroHanbHOE AOMOJIHEHUE.

Paznoxenue osneMeHTa TUiabOEpPTOBA IPOCTPAHCTBA IO
MOATIPOCTPAHCTBAM.

OproroHanbHasi cymma NOAIPOCTPAHCTB.

PaBeHCTBO mapasuiesiorpaMma.

4.3.

Psaner @ypre

Psan @ypbe dnemMeHTa €BKIMI0BA IPOCTPAHCTBA.
HepaseHctBo becceist.




Haumenosanue

I‘Drf] pasjiena Coaeprxanue pasjesia JUCHUIIIHHBI
JAUCHMILTHHBI
OnpeneneHye 3aMKHYTON CUCTEMBI.
PasenctBo [lapcesais.
CBoiicTBO MUHUMAIILHOCTH KO3 duienToB Dypne.
OKBHUBAJIEHTHOCTh HIOJTHOTBI u 3aMKHYTOCTH
OPTOHOPMHUPOBAHHON CUCTEMBI B cernapalebHOM
npoctpanctse. Teopema Pucca.
5. | NInHeiiHble GpyHKLUMOHANDBI
5.1. | I[lonATHe TUHEHHBIX CBsi3b  HENPEphIBHOCTM M OIPAaHMYEHHOCTH JIMHEWHOTrO
(GyHKIIMOHATIOB U orepaTopa.
JUHENHBIX oneparopoB | OrpaHUYEHHOCTh  JIMHEWHOTO — Oleparopa B KOHEYHOM
IIPOCTPAHCTBE.
Onpenencuue JMHEUHON CTPYKTYpBI IIPOCTPAHCTBA
OIIepaTOpOB.
Hopwma oneparopa.
Brrunciienre HopMbI OIEpaTopoB.
ITostHOTa POCTPAaHCTBA ONEPATOPOB.
5.2. | CxomumocTh Tunsl  CXOAUMOCTEH  IMOCIEI0BATEIIBHOCTEN  ONEPATOPOB.
nocyenoBarenbHocTed | CBSA3b MEXy HUMH.
OIIepaToOpOB [IpuHIMIT paBHOMEPHON OTPAaHUYEHHOCTH.
Teopema banaxa-IlIteitnraysa.
5.3. | ConpsoxeHHbIE Jlunelinpie (GyHKIIMOHATIBI.
OIlepaTophl B Teopema 0 TpPENCTaBICHUM JIMHEHHOTO OTPAaHMUYEHHOTO
THJIOEPTOBBIX ($yHKIIMOHaIa B TWJILOEPTOBOM MPOCTPAHCTBE.
IIPOCTPAHCTBAX ITocTpoeHne conpsKEHHOTO OIepaTopa.
JIMHENHOCTh M OrPAHUYEHHOCTD COIPSKEHHOT0 ONepaTopa.
CBolicTBa onepanyy COnpsKEHUs.
CaMocorpsiKeHHbIE OIIEpaTOphI: ONpeIeIeHIE, CBONCTBA.
HeoTtpunarenbHble onepaTopsl.
5.4. | OOparsble onepatopsl | OOpaTUMOCTH ornepaTopa.
Kpurepnii B3aMMHON OJHO3HAYHOCTH OIEPATOpA.
JluneinocTs 0OpaTHOTO OrepaTopa.
Kpurepuii cymectBoBaHus 00paTHOTO oreparopa.
HenpepriBHO 0OpaTuMBble OnepaTopsbl.
OrpaHMyeHHOCTbh 00OPATHOTO OIIepaTopa.
6. | Meromos10ruuecKiue OCHOBbI TEOPHH ONTHMAJIbHBIX NMPOLECCOB
6.1. | ®opmanuzanms 3ama4 | Teopuss ONTUMAIBHBIX MPOIECCOB Kak Hayka. [loHsTHA
ONTUMAJILHOTO ($a30BOro COCTOSIHHSI CHUCTEMBI, YIIPaBJIECHUS, TPACKTOPUU
yIpaBiIeHUs JBUKEHUSI, TOIMYCTUMOrO yrpaBieHus. Bunsl GyHKIMoHaNOB
KauyecTBa.
6.2. | [Tpumepsr 3anaya o MATKOU Mocajike pakeTsl Ha JIyHe.
MOJIETTMPOBAHUS 3a7a4
yIpaBlIeHUs
6.3. | Knaccudukanus 3anaq | [Ipusnaku kinaccudukanmy 3aa4 ONTUMAIbHOTO YIPABICHUS:
ONTUMAJILHOTO C TOYKM 3pEHHUs MpPOTEKaHWs Ipolecca YIpaBJICHUs; I10
YIIPaBICHUS XapakTepy IBHKECHHUS; 110 XapakTepy (pa3zoBOro MpoCTPaHCTBA;
[0 MPOTSHKEHHOCTH BO BPEMEHH; IO XapakTepy YCIOBUH Ha
KOHIIAX TPAaeKTOpHM; IO XapakTepy OLEHKUM KadecTBa
yIpaBJIeHUs!.
6.4. | Knaccel normyctumbix | [IoHATHS TpOrpaMMHOTO W MO3UIIMOHHOTO  YIIPaBIICHHH.

YIpaBJICHUI

OyHKIIMOHAIBHBIE CBOMCTBA.




Haumenosanue

ri\/fi pasaeJa Coaeprxanue pasjesia JUCHUIIIHHBI
AUCHHUILIMHBI
7. | JInHeliHble 3a4a4M ONTUMANLHOIO YNPaBAEHUA
7.1. | TlocTaHnoBKa 3a1auu [TocTaHOBKA TMHENHON HEABTOHOMHOMW 3a/1a4yd ONTHUMAJIbHOTO
ynpasineHusi.  PopMynupoBKa  33Jauyd  ONTUMAJIBHOIO
ynpasyieHusl. Y CI0BUsI OOLIHOCTH MOJIOKEHMSL.

7.2. | Obnactu [TonsiTue MHOXKecTBa AOCTHMRUMOCTU. CBOICTBa MHOXECTBA
JOCTUKUMOCTH U noctmxkuMmoctu. ITonarue obnactu 0-ynpasnsemoctu. Briosine
yIPaBIsIEMOCTU ynpasisieMocTb. CBolcTBa 00J1aCTH yIIPaBISIEMOCTH.

7.3. | CyecTBoBaHue Teopema cylecTBOBaHUS M €IMHCTBEHHOCTH ONTHUMAIbHOIO
ONTUMAJIbHBIX yIOpaBieHUs B ABTOHOMHOM 3ajaue Ha OBICTPOJIEHCTBUE.
YIIPaBJICHUM CnencrBue. Teopema CylecTBOBaHMS U €AMHCTBEHHOCTH

ONTUMAJIBLHOTO YIpaBJICHUs B HEAaBTOHOMHOH 3ajade Ha
ObICTpOJIeHCTBHE.

7.4. | DxcTpemMalbHbIe ITonsTne conpsikeHHOM cuctemsl. [IoHATHE 3KCTpEMaIBHOIO

YIIPaBJICHUS ynpaBineHus. HeoOxoauMmblii u  1OCTATOYHBI  MpHU3HAK
HKCTPEMAIILHOCTHU ynpaBieHus. CleCTBUE.

7.5. | IIpunuun makcumyma | [IpoGiemsl dopmanu3zanuu, yrnpabiasieMOCTH, CYLIECTBOBAHMS
JUIS TMHEMHBIX 3a/1a4 ONTUMAJIBHBIX YIPABICHUN, HEOOXOIMMBIX M JIOCTATOYHBIX
ONTUMAJILHOTO yCIIOBUH OIITUMAJIbHOCTH. Heob6xonumoe yCIIOBUE
YIIpaBJICHUSA ONTUMAJIBHOCTH YIIPABJICHWs B HEABTOHOMHOW JIMHEWHOH

3agade. [IpuHnmn makcumyma JJis aBTOHOMHOM CHUCTEMBI 110
OBICTPO/IEHCTBHUIO.

7.6. | CtpykTypa Toukn mnepexmodyenus. [loHATHE HOpPMaJIBHOM  3aJayM.
ONTUMAJILHOTO Teopema 0 CTPYKType ONTHMAJIBHOIO YIPABICHUS B
YIIpaBJICHUS ABTOHOMHOM  JMHEMHOM 3agadye Ha  OBICTpPOJIEHCTBHE.

BrruncieHre onTUMaJIbHOTO YITPABJICHHUS.

8. | HeauHeiiHble 3apaum onTUManbHOro yNpaBaeHuUa

8.1. | 3amaua Maiiepa: HeaBroHomHas 3amaya Manepa. Ilpumepsl. MHOXeCTBO
MOCTAaHOBKA U 0000IIEHHBIX CKOPOCTEH.
o0CyXKeHHe

8.2. | Teopema DopMyIHpPOBKA M J0KA3aTEIbCTBO TEOPEMBI CYIIECTBOBAHUS
CYLIECTBOBAHMS ONTUMAJIBHOTO yIpaBleHUs B 3anade Maiiepa. Ckonp3smue
ONTUMAJILHOTO PEXKUMBI.

YIIPaBJICHUS B 33/1a4e
Maiiepa

8.3. | CymiecTBoBaHUs @opMyIMpOBKa TEOPEM CYHIECTBOBAHHSA  ONTUMAJIbHOIO
ONTUMAJILHOTO ynpasieHus B 3anadyax bonbia u Jlarpanxka u KOMMEHTapuu
YIPaBJIEHUS B 337ja4ax | UX YCIOBHH.
bosbiia u Jlarpanxka

8.4. | [Ipunuun makcumyma | @ynkuusa  Ilowtparuna.  [IpyHIMI ~— MakcMMyma — Kak
B 3aJ1ayax C HEOOXOMMOE YCJIOBHE ONTHUMAJIBLHOCTH B 3ajade Maiiepa.
TEPMHUHAILHBIM VYcnoBue TpaHCBEPCAIBHOCTH.

(GyHKIIMOHATIOM
KauecTBa

8.5. | [Ipunnun makcumyma | [lpuanun  makcumyma  ans 3amauum Jlarpamka ¢
B aBTOHOMHBIX 3371a4ax | HeUKCUPOBAHHBIM ~ MOMEHTOM  OKOHYaHus.  [lpuniun
C 3aKpEIUICHHBIMU MakcuMyma Ui 3azadd  Jlarpanka ¢ (UKCHMpPOBAHHBIM
KOHLIAMU MOMEHTOM OKOHYaHMUSI.

8.6. | [Ipuniun MakcumyMa | YClIOBHE TpaHCBEpCAJLHOCTH Ha MPABOM KOHIE TPACKTOPHH.

B aBTOHOMHBIX 3agadax
C IOABH>XKHBIMU

[TpuHtIMT MakcUMyMma JJis 3a/ladyd C TOJBI)KHBIM IPaBbIM
KOHIIOM.

10




Haumenosanue

ri\/fi pasaeJa Conep:xanue pa3jena IMCUUILITUHBI
AUCHHILIMHBI
KOHIIAMH

8.7. | llpunuun makcumyma | [lpunuun  makcumyma [loHTpsiruHa AJii  HEaBTOHOMHBIX
JUTsl HEABTOHOMHBIX cucteM. ®dopmynupoBKa TeOpeMbl U KOMMEHTapuil ee
CHUCTEM YCIIOBUU.

9. CMHTE3 ONTMMaNbHbIX yNpaBneHUi

9.1. | Bagaua cuHTE3a U €€ da3zoBble orpannueHus. Tekymas 3agada. CHUHTE3UpYyrOlEe
00CyXJIeHUEe ynpasienue. [locraHoBKa 3aja4u CUHTE3A.

9.2. | Ilpunnun [lonsiTe nDpUHIMIA ONTUMAIBHOCTH. Wied «IomATHOro
OINITUMAJIBHOCTH JIBUKECHUS. YpaBHeHue bemnmana. DopmyJIMpOBKa
bennmana u ero npuHuuna bemimana.
000CHOBaHNE

9.3. | YpaBuenue bemmvana | Jlumamuyeckoe mporpamvupoBanue. Dynkmms bemmana.
KaK HeoOXoaumoe [Ipenmonoxenus. HeobOxoaumoe ycioBUe ONTUMAIbHOCTH
yCJI0BHE IIPOrPaMMHOTO YIIPABJICHUS.

ONTUMAJIBHOCTHU
[IPOrPaMMHOI0
yIpaBJIeHUs

9.4. | Hocrarounsie ycnoBusi | Jloctarounsie yCIIOBUS ONTUMAJILHOTO CUHTE3a.
ONTUMAJIBHOTO dopMynHpoBKa TEOpPEMbl U KOMMEHTapuil ee yciaoBuil. Meron
CHUHTE3a JTIMHAMHUYECKOT0 MPOTPAMMUPOBAHUS.

9.5. | CBs3b MeTOoa JleMOHCTpanusi  B3aMMOCBSI3M  METOAAa  JIMHAMHYECKOrO
JTUHAMUYECKOTO MIPOTrpaMMHUPOBAHUS C TPUHITUIIOM MaKCUMYMa.
MPOrpaMMHUPOBAHUS C
MIPUHITUTIOM
MaKkcuMyma

CoJep)kaHne NPaKTUYECKUX 3aHATUN
e HaumenoBanue
w/n pasjaena Conep:xanue pa3jena IMCUUILIHHBI
AUCHHUIJIMHBI

1. JIuHelHbIe ¥ HOPMHPOBAHHbIE POCTPAHCTBA

1.1. | Jluneiinbie JIvHeiHbIE MPOCTPAHCTBA: ONPEIETICHUS, TIPUMEPDI.
MPOCTPAHCTBA Jlunelinas  3aBUCUMOCTb W  JIMHEWHAas  HE3aBUCUMOCTh

AJIEMEHTOB.
KoneuHomMepHbie U 0€CKOHEYHOMEPHBIE IPOCTPAHCTBA.
JluneitHble MHOTO0Opa3Usl: ONpeIeNeHUs], TPUMEPHI.

1.2. | [lonsitue Ornpeznenenrie HOpPMUPOBAHHOTO MPOCTPAHCTBA, IPUMEPHI.
HOPMHPOBAHHOT'O CxonumocThb nocJe0BaTeIbHOCTEN (EIMHCTBEHHOCTH
MPOCTPAHCTBA npezena, CBOMCTBA CXOIAIIMXCS TOCIIEI0OBATEIBLHOCTEH )

Omnpenenenue cdepsl, mapos. OnpeneneHue OrpaHUUEHHOTO
MHO€ECTBA.

[IpenenbHble, W30JIUPOBAHHBIC, BHYTPEHHHUE TOYKH
MHOECTBA.

OTKpBITHIE U 3aMKHYTbIE MHOKECTBA.

1.3. | baraxoBEI Onpenenenne PyHIaMEHTATLHON TTOCIICIOBATEIHHOCTH.
MPOCTPAHCTBA CBsi3b CXOJIMMOCTH byHIaMEHTAILHOCTH

MIOCJIEI0BATEIbHOCTH.

Omnpenenenye NoJHOr0 HOPMUPOBAHHOTO ITPOCTPAHCTBA.
[TprMepsI MOIHBIX TPOCTPAHCTB.
[TprMepnl HEMOJIHBIX TPOCTPAHCTB.
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n/n

Haumenosanue
pa3nena
JUCHHMILIMHBI

Conep:xanue pa3jena IMCUUILITUHBI

TeopeMa 0 BIOKEHHBIX IIapax.

1.4.

CenapabenbHbie
MIPOCTPAHCTBA

Onpenenenre W MpPUMEPbl BCIOAY IUIOTHBIX M HUTAE He
MJIOTHBIX MHOKECTB.

CemnapabenbHble TPOCTPAHCTBA.

MuoxectBa | u |l kareropun.

Teopema bapa o kateropuu.

1.5.

OKBUBaJIECHTHOCTD
HOPM B
HOPMHUPOBAHHBIX
MIPOCTPAaHCTBAaX

Onpenenenye SKBUBAJICHTHBIX HOPM.

OKBHBAJIEHTHOCTH HOPM B KOHEYHOMEPHOM IPOCTPAHCTBE.
IIpuMep HE3KBUBAJICHTHBIX HOPM.

Paccrosinue ot a7eMeHTa MPOCTPaHCTBA IO MHOXKECTBA.
Teopema 0 «ITOUTH MEPIEHIUKYIISIPE.

Mnb6epToBbI NPOCTPAHCT

Ba

EBxinnoso
MPOCTPAHCTBO

[TonsiTue eBkin0Ba npoctpancTsa. CieacTBUS U3 AKCHOM.
HepapencrBo Kommu-byHskoBckoro.

Hopma B eBKJIMI0BOM IIPOCTPAHCTBE.
HenpepblBHOCTh  JIMHEWHBIX ~ ONEpalMil U
IIPOU3BEJICHUS B €BKJIMJOBOM IIPOCTPAHCTBE.
VYron Mexay anemMeHTaMu.

OpToroHanbHble, OpPTOHOPMUPOBAHHBIE CUCTEMBI AJIEMEHTOB.
CBsi3b OPTOTOHAJIBHOCTH U JIMHEWHON HE3aBUCUMOCTH CHUCTEM
AJIEMEHTOB.

ITonnble eBKIMIOBLI IpocTpaHcTBa. TeopeMa Pucca-duiepa.
IIpouiecc oproronajusanuu.

CKaJSIpHOIO

2.2.

I'une6epToBo
MIPOCTPAHCTBO

Onpenenenue ruab0epTOBa MPOCTPAHCTBA.
Kpurepnit IIOJIHOTBI OpPTOrOHAJILHON
I'MIL0€PTOBOM IIPOCTPAHCTBE.
[ToanpocrpancTBa runbOEpTOBA MPOCTPAHCTBA.
OpToroHanbHOE AOMOJIIHEHUE.
Paznoxenue onemeHTa ruiabOeproBa
MOATPOCTPAHCTBAM.

OproroHanbHas CyMMa MOANPOCTPAHCTB.
PaBeHCTBO mapajuiesiorpaMma.

CUCTEMBI B

IPOCTPAHCTBA  TIO

2.3.

Psaner @ypee

Psan @ypbe anemenTa eBKINI0Ba TPOCTPAHCTBA.

HepasenctBo becceist.

Onpenenenne 3aMKHYTON CUCTEMBI.

PasencrBo [lapcesais.

CaolicTBO MUHMMaNIbHOCTH KO3 duiineHToB Dyphe.
OKBUBaJIEHTHOCTh IIOJIHOTBI u 3aMKHYTOCTH
OPTOHOPMHUPOBAHHOM CUCTEMBI B cenapabesbHOM
npoctpaHctee. Teopema Pucca.

OnepaTopbl B HOPMUPOBAHHbIX MPOCTPAHCTBAX

[lonsiTie TMHEMHOCTH,
OTPaHUYEHHOCTH,
HEMPEPHIBHOCTH
omneparopa

OO6nacth ornpesenennsi, 001acTh 3HAYCHUH, SAPO ONepaTopa.
Cas13p MOHSTUH «oneparop», «oToOpakeHue» U
«pyHKIIHOHAIY.

Ornpenenenne HemnpepbiBHOro oneparopa (mo Kommwm, 1o
['eitHe, HA MHOXKECTBE).

JInHelHbIN onepaTop: onpeneaeHue, CBOMCTBA.
OrpaHUYEHHBIE ONEPATOPHI.

Kputepuii orpaHMu€HHOCTH JIMHEHHOTO OIIEpaTopa.

CBs3b HENPEPHIBHOCTM M OTPAHUYCHHOCTH JIMHEHHOIO
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Haumenosanue

r‘yf] pa3naeia Conep:xanue pa3jena IMCUUILITUHBI
AUCHHILIMHBI
oreparopa.
OrpaHv4eHHOCTh JIMHEMHOrO0 omneparopa B KOHEYHOMEPHOM
MIPOCTPAHCTBE.

3.2. | IIpoctpancTBO Onpenenenne JIMHEHOM CTPYKTYpbI MPOCTPaHCTBA

JINHEMHBIX OIIEPaTOPOB.

OTrpaHUYEHHBIX Hopwma onepatopa.

OIepaTopoOB Borunciienrie HOpMbI OIepaTOpPOB.
[lonHoTa mpocTpaHcTBa ONEPATOPOB.

3.3. | CxomumocTh Tumnbel  cxoAMMOCTEW  MOCIEIOBATEIBLHOCTEH  ONEepaTopOB.
nocyenoBareabHOCTENl | CBA3b MEXAY HUMH.

OIIepaToOpOB [IpuHIMIT paBHOMEPHON OTPAaHUYEHHOCTH.
Teopema banaxa-llIteitnraysa.
Teopembl XaHa-baHaxa 0 IPOAOIKEHUN.

4. | MeTtomoJiornyecKHe OCHOBbI TEOPHH ONTHMAJILHBIX MPOIECCOB

4.1. | ®opmanuzanus 3aaa4 [TocranoBka 3agauv ONTUMAJIBHOTO YIpaBJiEHUS. Bumsl
ONTUMAJIBHOTO (GYHKIIMOHAJIOB Ka4yeCTBa.
yIpaBJIeHUs

4.2. | Ilpumepsl 3anaya 06 SKOHOMHUYECKOM POCTE.

MOJICJIUPOBAHUS 3a/1a4
YIPABJICHUS

4.3. | Knaccuduxkanus 3agau | [IpusHaku kimaccudukanuu 3a1a4 ONTUMAaIbHOTO YIPaBICHUS:
ONTHUMAJIBHOTO C TOYKH 3pEHHS TMPOTEKAaHMs TMpoIlecca YIpaBICHUsS; I10
YIPABICHUS XapakTepy JBIKEHUS; 10 XapakTepy (HazoBOro MPOCTPAHCTBA;

M0 TMPOTSHKEHHOCTH BO BPEMEHH; IO XapaKTepy YCJIOBHM Ha
KOHIIAX TPAaeKTOpPUM; 1O XapakTepy OIEHKH KadecTBa
yIpaBJICHUSI.

4.4. | Knaccel nonyctuMbix | [Iporpammuoe u MO3ULIMOHHOE YIPABJICHHUS.
yIpaBiIeHUN DYHKIIMOHAIBHBIE CBONCTBA.

5. JNInHeiiHble 3aAaun ONTMMaNbHOIO ynpaBneHus

5.1. | [TocTanoBka 3agauu [TocTanoBKa JIMHENHON HEABTOHOMHOM 3a/1a4M ONTHUMAJIbHOIO

yopasieHus.  @opMynMpoBKa  3aJayd  ONTUMAJIBHOIO
yrpaBieHus. Y CIIOBUS OOIIHOCTH TOJIOKEHUSI.

5.2. | Obnactu CaoiicTBa MHOXECTBA JOCTH>KMMOCTH. Bnonue
JOCTH>)KUMOCTH U ynpasisieMocTb. CBoiicTBa 001aCTH yIIPaBIsSEMOCTH.
YIPABIISIEMOCTH

5.3. | CymecTBOBaHME Teopema CymiecTBOBaHUA W €JUHCTBEHHOCTH ONTHUMAJIbHOTO
ONTUMAJIbHBIX yhOpaBlIeHUs B ABTOHOMHOW 3ajaye Ha OBICTPOJICHCTBUE.
YIpaBICHUI Teopema cylmiecTBOBaHUSI M €IMHCTBEHHOCTH ONTHMAaJIbHOTO

yrpaBlIeHUs] B HEABTOHOMHOM 3a71aue Ha ObICTpOIeHCTBHE.

5.4. | DKcTpemMallbHBIC [Toctpoenue compspkeHHOW cucteMbl. HeoOxomumerii  u
YIPABJIECHUS JIOCTAaTOYHBIN MPU3HAK SKCTPEMAJILHOCTH YIIPABIICHUS.

5.5. | llpuniun makcumyma | HeoOxoqumoe  ycrmoBHE ONTUMAIBHOCTH — YIPaBICHUS B
JUIA TUHEWHBIX 3a0a9 HEAaBTOHOMHOM JMHEWHOW 3aaade. [IpuHIunm mMakcumyma s
OIITUMAIIBHOTO ABTOHOMHOM CHCTEMBI 110 OBICTPOICHCTBUIO.
yIpaBJieHUs

5.6. | CtpykTypa Teopema 0 CTpPYKType ONTHMAJIbHOIO YIpPaBICHUS B
ONTUMAJIILHOTO ABTOHOMHOHW  JIMHEWHOW 3ajaue Ha  OBICTpOJICHCTBUE.
YIPABJICHUS Boluncienre onTuManbHOTO YIPABJICHHUSL.

6. HenuHeiiHble 3aAa4n ONTUMaNbHOrO ynpaBaeHUa
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Haumenosanue

ri\/fi pasjiena Coaeprxanue pasjesia JUCHUIIIHHBI
AUCHHUILIMHBI

6.1. | 3agaua Maiiepa: HeaBronomHast 3agaua Maiiepa. Ilpumepsl. Iloctpoenue
IIOCTAHOBKA U MHO€eCTBa 000O0IIEHHBIX CKOPOCTEH.
00CyXKJIeHHE

6.2. | Teopema Teopema cymiecTBOBaHHsA ONTHMAJIBHOIO YIPABICHUS B
CyILLIECTBOBAHUS 3agaue Matiepa. CKOIb3SIINE PEKUMBI.
ONITHUMAJILHOTO
YIIPaBJICHUS B 33/1a4e
Maiiepa

6.3. | CymecTBoBaHUs Teopembl CyIIECTBOBAaHUS ONTUMAJIBHOIO YIPABICHUS B
ONTUMAJILHOTO 3agavax bosbna u Jlarpanxka 1 KOMMEHTapUi UX YCIIOBUH.
yIpaBieHUs B 3a7a4ax
bonbua u Jlarpanxa

6.4. | [lpunun makcumyma | [IpuHIMD  MakcuMymMa — Kak — HEOOXOAMMOE  YCIIOBHE
B 3aJla4ax ¢ ONTUMAJILHOCTU B 3aza4e Maiiepa. Ycnosue
TEPMHUHAIIbHBIM TPaHCBEPCAIBbHOCTH.
(GyHKIIMOHATIOM
KauyecTBa

6.5. | [Ipunuun makcumyma | [Ipunuun  makcumyma i 3agaun Jlarpamxka ¢
B aBTOHOMHBIX 33J1a4ax | He(UKCUPOBAaHHBIM ~ MOMEHTOM  OKOH4YaHus.  [IpuHuun
C 3aKpEIUICHHBIMU MakcumMyma Ui 3azaud  Jlarpamka ¢ (UKCHpPOBAHHBIM
KOHIIaMU MOMEHTOM OKOHYaHMUSI.

6.6. | [Ipunuun MakcumyMa | YcClIOBHE TpaHCBEPCAJbHOCTH HA MPAaBOM KOHIE TPAEeKTOPHH.
B aBTOHOMHBIX 3aja4ax | [IpyHimun Makcumyma [ 3aJadd C IOJBHMKHBIM IPaBbIM
C MOJBYKHBIMU KOHIIOM.
KOHIIAMHU

6.7. | [Ipunatun makcumyma | [Ipuanmn  makcumyma  TloHTpsATHMHA A1t HEaBTOHOMHBIX
JUIsl HEABTOHOMHBIX CHUCTEM.
CUCTEM

7. | CMHTe3 ONTUMaNbHbIX YNPaBAEHU

7.1. | 3amaua cuHTE3a U €€ [TocTpoenue tekymen 3agaun. CUHTE3UPYIOIIEE YIPABJICHHE.
o0CyXJIeHUe ITocTaHOBKa 3a/1a4M CUHTE3A.

7.2. | [punmmmn IToctpoenne ypaBHenus bennmana. @opMynupoBKa IpUHIUIA
ONTUMAJIbHOCTH bennmana.
bennmana u ero
000CHOBaHUE

7.3. | YpaBuenue bennvana | luHamudeckoe mporpammupoBanue. Iloctpoenne (yHKIHH
KaK Heo0X0uMoe bennmana. Heo6xoaumoe YCIOBHE  ONTUMAJIBHOCTH
yCJIOBHE MPOrPaMMHOTO YIIPABJICHUS.
ONTUMAaJIbHOCTH
MIPOrpPaMMHOTO
YIIPaBJICHUS

7.4. | locrarounsle ycnoBus | JlocTaTouHble yCIIOBUSI ONTHUMAJIBHOTO CHUHTEe3a. MeTon
ONTUMAJILHOTO JUHAMHUYECKOI0 TPOrpaMMHUPOBAHHS.
CHUHTE3a

7.5. | CBa3b MeTona JleMOHCTpauyss  B3aMMOCBSI3M  MeETOJAa  JAMHAMMYECKOIO
JUHAMHYECKOT O IIPOrPaMMUPOBAHUSA ¢ IPUHIAIIOM MAKCUMYMa.
IIPOrpaMMHUPOBAHHUS C
IIPUHLIAIIOM
MaKCHUMyMa
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6. ®OH/1 OLIEHOYHBIX CPEJCTB, /JIsl MPOBEAEHHUS MPOMEKYTOUHOM
aTrecTauuy 00y4arumuXxcs Mo JMCUUIInHE

(IMepeuens koMIETEHIMI ¢ YKa3aHUEM DTaNoB MX (JOPMHUPOBAHMS; ONMCAHUE MOKA3aTeNIEN 1
KPMTEPHEB OLIEHUBAHMS KOMIIETEHIIMH HA PAa3JIMYHbIX dTarax ux (GOPMUPOBAHUs, OMMCAHUE
KAl OLEHUBAHWS; THIIOBBIE KOHTPOJIBHBIE 3a/IaHUsl MM MHBIE MATE€PHAIbl, HEOOXOIMUMBIE
JUISL OLIEHKU 3HAHWM, YMEHWH, HABBIKOB U (WJIM) OIBITA JEATEIHLHOCTH, XapaKTEPH3YIOIIUX
5Tansl GOPMUPOBAHKS KOMIETEHIUH B IIPOIIECCE OCBOEHHUS 00Pa30BaTENBHON MPOrPaMMEL;
METOIMYECKME MATEPUANIBI, ONMPEEISIONUE MPOLEAYPhl ONECHUBAHUS 3HAHMIM, YMEHHIA,
HaBBIKOB M (WJIM) ONbBITa JEATEIBLHOCTH, XapaKTEPU3YIOIMX OTanbl (OPMHUPOBAHHS
KOMIIETEHIIMH )

6.1. Ilacnopm ¢honoa ouernounvix cpeocme no OUCyUnIUHE

Ne | Kontponupyemsie paznens! | Kog KOHTPOJUPYEMOI | HAMMEHOBaHHE
n/m | (Tembl) JVCHUILUINHEL | KOMIIETEHIINH (i  e€ | OIEHOYHOTO CPEeCTBA
(pe3yabTaThl 1O pasjaenam) 4acTH) / u eé
dbopMmynupoBka — 1O
HKEJTAHUIO
1. JluneliHblE W HOPMHUPOBAHHBIE OIK-1 KonTponbhas pabora
POCTPAHCTBA
2. ['nap0epTOBBI NPOCTPAHCTBA OIIK-1 KonTposnbHas pabora
3. Oneparopbl B HOPMHUPOBAHHBIX OITK-1 KonTposabnas pabora
IPOCTPaHCTBAX
4. ComnpsiKeHHbIE  OIEpaTopbl B OIK-1 KonTposabnas pabora
T'HJIBOEPTOBBIX MPOCTPAHCTBAX
5. OOGpatHbIe OTIEPATOPHI OI1K-1 KoHnTtposbHas pabota
6. MeTo1010TH4YeCKHE OCHOBBI YcrHbIM onpoc
TEOPHH ONTUMAJIBHBIX MPOIECCOB OITK-1 (coobmienwue),

MPOBEPKA JTOMAITHUX
3aJIaHUH, 3aINTa
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pedeparon

JIvHeiHbIe 3a/1a41 ONTUMAJIBHOTO YcrHbIi onpoc
YIIPaBJICHUS (coobmienue),

OITK-1 pOBEPKa JOMAIIHIX
3a/laHui, 3aIIuTa
pedeparos,
KOHTPOJIbHOE 3aJ]aH1e

Henunelinbie 3axaun YcrHbIi onpoc
ONTUMAJIBHOTO YIIpaBJICHUS (coobmienue),

OITK-1 pOBEPKa JOMAIIHIX
3a/laHu, 3aIIuTa
pedeparos,
KOHTPOJIbHOE 3aJJaHHe

CuHTE3 ONTUMATBHBIX VYcrHbli onpoc
yrpaBlIeHU (coobmienue),

OIIK-1 MpOBEpKa 0MALIHAX
3a/laHui, 3aIuTa
pedepatos,
KOHTPOJIbHOE 3aJ]aH1e

6.2. Tunoswvie KonmpaoJibHble 3A0AHUA UTU UHbLE mamepuaiibl

6.2.1. 3auer, 3x3aMeH

a)

ook wndE

THIIOBBIE BOIIPOCHI:

JInHeliHbIE IPOCTPAHCTBA: ONPEIEIECHUE, IPUMEDPBI.

JIuneiiHas 3aBUCUMOCTD U JIMHENHAs HE3aBUCUMOCTD JJIEMEHTOB.
KoneunomepHble 1 6€CKOHEUHOMEPHBIE TPOCTPAHCTBA.

JluneliHble MHOT0OOpa3us: oNpeieieHne, IPUMephI.

Omnpenenenre HOPMUPOBAHHOTO IIPOCTPAHCTBA, IPUMEPBI.

CX0IMMOCTb MOCIIe10BaTEIbHOCTEN (€IMHCTBEHHOCTH MpE/iena, CBOMCTBA CXOIAIIUXCS
MOCJIEIOBATEILHOCTEH ).

Onpenenenue cdepsl, mapoB. OnpeneneHne orpaHUYeHHOI0 MHOXKECTBA.
[IpenenbHbIE, U30JMPOBAHHBIE, BHYTPEHHUE TOYKH MHOKECTBA.
OTKpBITBIE U 3aMKHYTbIE MHO>KECTBA.

. Onpenenenne GpyHIaMEeHTATLHON TTOCIIEIOBATEIHHOCTH.

. CBAI3b CXOAMMOCTH U (PYHAAMEHTAILHOCTH MTOCIEI0BATEILHOCTH.

. Onpenenenre NOJIHOTO HOPMUPOBAHHOTO MTPOCTPAHCTBA.

. IIprMepsI MOJIHBIX TPOCTPAHCTB.

. IIprMephI HEMOHBIX TPOCTPAHCTB.

. Teopema 0 BIIOXKEHHBIX 1IApax.

. Onpenenenre U NpUMepbl BCIOY IIOTHBIX U HUTJE HE MIOTHBIX MHOKECTB.
. CenapabenbHble IPOCTPAHCTBA.

. Muoxectsa | u |l kateropwuii.

. Teopema bapa o kareropumu.

. Onpenenenne YKBUBAJIEHTHBIX HOPM.

. DKBUBAJIECHTHOCTb HOPM B KOHEYHOMEPHOM ITPOCTPAHCTBE.

. [Ipumep HE3KBUBAJIEHTHBIX HOPM.

. PaccTosiHME OT 31eMeHTa IPOCTPaHCTBA 10 MHOYKECTBA.

. TeopeMa 0 «I10YTH NEPIEHAUKYIIAPEN.

. Ob6nacTs omnpeneneHusi, 00J1acTh 3HAYCHUH, SAPO ONepaTopa.

. CBs13b OHATUIN «ONEPATOP», «OTOOpAKEHHE» U «DYHKIIHOHAI.

. Onpenenenne HenpepsIBHOTO oneparopa (1o Ko, no I'eline, Ha MHOKECTBE).
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28. JIuHelHBIN onepaTop: onpeeIeHre, CBONCTBA.

29. OrpaHUYEHHBIE OTIEPATOPHI.

30. Kputepuii orpaHMueHHOCTH JIMHEIHOTO OIlepaTopa.

31. CBs13b HENPEPHIBHOCTU U OIPAaHMUYEHHOCTH JIMHEHHOIO OllepaTopa.

32. OrpannueHHOCTh JTUHEWHOTO OIepaTopa B KOHEYHOMEPHOM IPOCTPAHCTBE.

33. OmnpeneneHue TMHEHHONW CTPYKTYPbI IPOCTPAHCTBA ONEPATOPOB.

34. Hopma omeparopa.

35. Beruncienue HOpMbl ONIEPaToOpoOB.

36. [TomHOTa IPOCTPAHCTBA OMEPATOPOB.

37. Tunsl cxoauMOCTEH MmocieoBaTenbHOCTEN oneparopoB. CBs3b MEX/1y HUMHU.

38. [IpuHUIMTT paBHOMEPHOH OrPaHMYCHHOCTH.

39. Teopema banaxa-IlITeitaraysa.

40. Teopembl Xana-banaxa o mpoaoHKEHUH.

41. OnpeneneHye eBKINI0Ba IPOCTPAHCTBA.

42. TIpuMepsl eBKIHIOBBIX TPOCTPAHCTB.

43. HepaenctBo Komu-byHsikoBckoro.

44. Hopma B €BKJIMJOBOM MPOCTPAHCTRBE.

45. HenpepbIBHOCTh JIMHEHHBIX ONEpaluii U CKaISIPHOTO POU3BE/IEHUS B €BKIIUI0BOM
IPOCTPAHCTBE. YTOJI MEXIY SJIEMEHTAMH.

46. OpTOroHaJIbHBIE SJIEMEHTHI.

47. OnpenesieHre OPTOrOHAIBHOW, OPTOHOPMHUPOBAHHOM CUCTEM.

48. CBs13b OPTOrOHAJILHOCTH U JINHEHHON HE3aBUCUMOCTH.

49. TIpouecc oproronanmuzanuu HImunra.

50. CymiecTBoBaHMe He OoOJee YeM cUeTHOro 0asuca B cenapadeIbHOM MPOCTPAHCTBE.

51. Psn @ypre s5ieMeHTa eBKINI0Ba IPOCTPAHCTBA.

52. HepasenctBo beccens.

53. Onpenenenne 3aMKHYTOH CHCTEMBI.

54. PaBenctBo Ilapcesasi.

55. CBoiicTBO MUHUMANIBHOCTH K03 puineHnToB ypobe.

56. DKBUBAJIIEHTHOCTbH MTOJHOTHI U 3AMKHYTOCTH OPTOHOPMHUPOBAHHON CHCTEMBI B
cerapa0ebHOM MPOCTPAHCTBE.

57. Teopema Pucca.

58. Onpenenenre ruILOEPTOBA MMPOCTPAHCTBA.

59. N3omopdu3M ruiab0epToBBIX MPOCTPAHCTB.

60. I[TonmpocTpancTBa rHIBOEPTOBA MTPOCTPAHCTBA.

61. OpTroroHaabHOE JIOTIOJTHEHHE.

62. Paznoxxenne rreMenTa Tiiib0epToBa MPOCTPAHCTBA IO TTOIPOCTPAHCTBAM.

63. PaBeHCTBO Mapauieorpamma.

64. XapakTepuCTHIECKOE CBOMCTBO €BKIINI0BA IIPOCTPAHCTBRA.

65. Teopema o peCTaBICHUN JIMHEHHOTO OrpaHMYEHHOTO (PYHKIIMOHAIA B THIHOEPTOBOM
IPOCTPAHCTBE.

66. ITocTpoeHHe COMpsIKEHHOTO OIepaTopa.

67. JluHeHHOCTh ¥ OTPaHUICHHOCTH COIPSHKEHHOTO OIepaTopa.

68. CoiicTBa onepanuu COnpsKEHHs.

69. CamoconpshKEHHBIE OTIepaToOphI: OTpeIe]ICHNe, CBONCTBA.

70. HeoTpuiiarenbHbIE ONIEPaTOPHI.

71. O6paTumocTh omeparopa.

72. Kputepuii B3auMHOM 0JTHO3HAYHOCTH OTIEpaTopa.

73. JIu"eHOCTHh 0OpAaTHOTO Omeparopa.

74. Kputepwuii cyniecTBOBaHHsI 0OpaTHOTO oniepaTopa.

75. HenpepbIBHO 00OpaTUMBIE OTIEpaTOPHI.

76. OrpanMueHHOCTb 0OPATHOTO OIIEepaTopa.

77. JIeBolii 1 TIpaBbIii OOpPATHBINA ONIEPATOPHI.



78. CBsI3b C CyILIIECTBOBAaHHEM U €IMHCTBEHHOCTHIO PEIICHUSI yPABHEHUSI.

79. Teopema banaxa 06 oOpaTHOM omeparope.

80. ITocraHoBKa 3aa4n ONTUMAIBHOTO yrpaBieHus. [Ipumepsl Mozeneli 3a1a4 ONTUMAIBHOTO
yIpaBJICHUSL.

81. Knaccudukanus 3a1a4 ONTUMAIBHOTO YIIPABJICHUSI.

82. Kiaccel TOnyCTUMBIX yIIpaBICHUN

83. [Ipumepsl 3a1a4 ONTUMAIBHOTO YIIPABJICHUSI.

84. Ilocra"noBka 3amayu.

85. O6nmacTu JOCTHKUMOCTH U YIIPABISEMOCTH.

86. Cy1ecTBOBaHNE ONTHUMAJIbHBIX YIIPABICHHH.

87. DKkcTpeMasbHbIE YIPABICHUS.

88. IIpuHuMn MakcuMyMa /7S IMHEMHBIX 33124 ONTUMAIbHOTO YIIPaBJICHUS.

89. CtpykTypa ONTUMAIBHOTO yIIPABICHHSI.

90. BeluncneHue onTUMAIBHOTO YIIPaBJIECHUS.

91. Ilpumepsl penieHus TMHEHHBIX 3a/1a4 ONITUMAIILHOTO YIIPABICHHS C IPUMEHEHUEM
HOPUHIUIIA MAaKCUMYMa.

92. 3agaum Maiiepa: mOCTaHOBKA U 00CYXICHHE.

93. Teopema cylecTBOBaHUS ONTUMAIBHOIO YIPaBICHUs B 3ajjaue Maiiepa.

94. CymecTBoBaHME ONITUMAIILHOTO yIIpaBJICHUS B 3a1a4ax bosbia u Jlarpamka.

95. IlpuHiun MakcuMyMa B aBTOHOMHBIX 33/1a4a C 3aKpEIVIEHHbIMU KOHI[aMHU.

96. IlpuHIMI MakCUMyMa B aBTOHOMHBIX 33]1aua C MOJIBUKHBIMH KOHIIAMH.

97. IlpuHuMnI MakcuMyMa JiIsl HEABTOHOMHBIX CHCTEM.

98. OOmiast cxemMa MPUMEHEHHUs IPUHITAIIA MAKCHMYMa TSl BBIYUCIICHUS] ONTHMAaIBHOTO
yIIpaBJICHUSL.

99. Ilpumeps! pemeHns HEMMHEHHBIX 3a1ad ONTUMAILHOTO YIIPABICHHS C IPUMEHEHUEM
NPUHIUIIA MAaKCUMyMa.

100. 3amaga cuHTE3a U ee OOCYXKICHHE.

101. I[Ipunnmn ontumansHOCTH bemnamana u ero 060CHOBaHHE.

102.  VYpaBuenue bemiMana kak HEOOX0IUMOE YCIOBHE ONTHMAIBHOCTH MTPOTPAMMHOTO
yIIpaBJICHUSL.

103.  [locraTo4HbIE€ YCIOBHS ONITUMAIILHOTO CHHTE3A.

104. Metoa TMHAMUYECKOT'O IPOTPAMMHUPOBAHMUSL.

105.  Cas3p MeTOAa AMHAMUYECKOTO MMPOTPAMMHPOBAHUS C IPUHIIATIOM MAaKCUMYyMa.

106.  IIpumepsl perieHus 3a1a4d CUHTE3A.

0) KpuTepuH OILCHUBAHUS KOMIETEHIUI (Pe3yIbTaToB):
bazoBbiii  ypoBeHb. IlpeBblllieHHEe MUHUMAIbHBIX  XapaKTEPUCTUK  CHOPMHPOBAHHOCTHU
KoMmneTeHui. CTyeHT:

- TMOJIHO PacKphIBAET COJEpKaHHE y4eOHOro Marepuaja B oObeMe, MPeayCMOTPEHHOM
[IPOrpaMMoOM, M3y4HJI OCHOBHYIO JIMTEPATypy IIO BOIPOCAM IUCLHUIIIMHBI U O3HAKOMUIICA C
JIOTIOTHUTEIIBHOM;

- BJIaJIe€T METOJ0JIOTUEN JaHHON NUCLMILIMHBI, 3HAET ONPEAEICHUS OCHOBHBIX IIOHATHUH;

- o0najaeT MOCTAaTOYHBIMM 3HAHUAMU JJIS TMPOJOJDKEHHS OOydeHHs M JalbHenIIen
npodecCHOHAIBHON 1S TeTbHOCTH;

- yMEeT YBs3aTh TEOPHUIO M NPAKTUKy NpPH PEHICHUH 337a4 M aHaIu3e KOHKPETHBIX
CUTyaLul;

- JIOIYCTWJI HE3HAYMTENIbHbIE HETOYHOCTH IPU U3JIOKEHUM MaTepuaia, He MCKa)arolue
coZiepKaHue OTBETA 10 CYILLECTBY BOIIPOCA.

B) OIMUCaHUC MIKAJIbl OLICHUBAHUA:

JlJis OLleHKH YCIeBAaeMOCTH CTYJIEHTa MO AMCLHUIUIMHE pa3paboTaHa OallbHO-PEUTHHIOBAS
cucreMa.
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Ha 3auer:
1. MaxkcumanbHas cymMMa 0ayuioB, Habupaemasi CTyIeHTOM 1o aucruiumHe — 100 6asmos.
2. B 3aBHCHMOCTH OT CyMMapHOTO KOJIMYeCTBAa HAOpaHHBIX OAJUIOB CTYACHTY BBICTABISIOTCS
CJIC/TYIOIIIII€ UTOTOBBIE OIICHKU:

0-60 GamIoB — «HE 3aYTCHOY,

61-100 6ayIoB — «3aUTEHOY.

3. MaxkcumainpHas cymma 0aioB MPOMEXYTOYHOH aTTecTanuu (Tekymien ycrneraemoct) — 80
0asioB.
MakcumanbpHas cymma 06ajuioB ceMecTpoBoii arrectanuu (3a4€t) — 20 6amios.

4. OreHka MPOMEKYTOYHOH aTTecTaluy (TEKyIIEH ycIieBaeMOCTH):

— TOCEUIeHME JICKIIMOHHBIX 3aHATHH — 2 Oayur, u3 pacdera 18 9acoB Jekiuii B
CEeMeCTpe, BCETO 3a CEMECTP CTYIEHT MOXKET IOJIyYUTh MaKCUMaIIbHO 18 6anos;

— TOCEUIeHHE NMPAKTUYECKUX 3aHATHI — 1 0am; u3 pacuera 36 4acoB MPaKTHUUECKUX
3aHATHI B CEMECTPE, BCETO 32 CEMECTP CTYAEHT MOXKET MOJIYYUTh MAKCUMaJIbHO 18
0aJII0B;

—  pemieHue aoMamHux 3aaanuii — 0,5 Oana 3a 3ajjaHue TMOBBIIIEHHON CIIOKHOCTH U
0,5 Oamma 3a 3amaHue OOBIYHOTO YPOBHSI CJIOXHOCTH; 3a cemecTp Oyner
npeanokeHo 14 noMamiHMX 3aJaHui, 3a pEIICHHE KOTOPBIX MOKHO MOJYYUTh
MakcuMasibHo 10 6aios;

—  pemieHue 3a1a4 y JIOCKH BO BpeMsl NMPAKTHYECKHX 3aHSATHH — B 3aBHCUMOCTU OT
YPOBHS aKTUBHOCTH 33 CEMECTP MOXHO MOJyYUTh MAaKCUMAJIbHO 9 0alioB;

— pedepar — makcumanpHO 10 6amnoBs;

—  KOHTpOJIbHAs pabora — 15 6amioB; Bcero OynmeT mposeneHa | KOHTposbHas paboTa
Y MaKCHUMAJIbHO 32 CEMECTP MOKHO MOIY4UTh 15 Oaiia.

MaxkcumanbHast cyMMa OalljIoB IPOMEKYTOUHOM aTTecTalnu (TEKYyIeH ycreBaeMOCTH)

— 80 OamoB.

Jlns TUKBHUJAIMN 33/10JDKEHHOCTEN 10 MPOIYLICHHBIM 3aHATUSAM U HEBBIIOJIHEHHBIM

3aJJaHUSIM BO3MOYKHO TIPOBEJICHHE OTPaOOTKH B Yachl KOHCYJIbTAIMHA MPEToaBaTese,

BEAYIINX JTUCIMILIMHY, 10 Hayana 3a4€THON ceccuu.

5. OrieHka NPOMEKYTOYHOM aTTecTaluu (3auéra):

— Ha 3au4éTe CTYJEHT JOJDKEH OTBETUTh Ha JIBa TEOPETHUECKUX BOMPOCA, KAXKABIN U3
KOTOpbIX oleHuBaercss B 10 6ayuioB, B pe3yibTaTe 3a 3a4€THOE 3a/1aHUE CTYAEHT
MMeeT BO3MOXKHOCTh HaOpath 20 Oasios.

— HEKOTOpbIE CTYAEHTHl, NPOSBUBIINE aKTUBHOCTh NPU HU3YYEHHM Kypca U
HaOpaBlIMe IO HTOraM Tekyueld arrectanuu 80 OayioB, MO YCMOTPEHMIO
IpernojiaBaTess, BEIYLIEro 3aHATHsA, Ha 3auére aBTOMAaTH4yecku monydarT 20
OasioB.

MakcumarnpHas cymMmma 0aiioB IPOMEXKYTOUHOH arTectanuu (3adera) — 20 Gayuios.

Ha sx3amen:

MakcumanpHasi cyMmMa 0ajioB, HabupaeMasi CTyIeHTOM 3a dk3ameH — 40 6amos. s Toro
9TOOBI HAOpaTh OAJIIBI 32 HK3aMEH, CTYJEHTY HEOOXOJMMO OTBETUThH Ha dK3aMEHE Ha BOIPOCHI
HK3aMEHAIMOHHOTO OujieTa. DK3aMEHAIMOHHBIM OWJIET BKJIIOYAeT B ce0S 2 TEOPETUUYECKHX
Bomnpoca. JlomonHUTEIbHBIE BOMPOCH 33JAal0TCSl KaK JJi yYTOYHEHHUs 3HAHWUU CTYICHTa IO
BOIpocaM OwuiieTa, TaKk W AJIsS BBISCHEHUS OOIIMX TMPEACTAaBICHUIN CTYJEHTa MO BCEMY Kypcy
JUCITUTUINHBI « DYHKIIMOHAIBHBIN aHATTN3 U TCOPHS ONTHMAITBHBIX TIPOIECCOBY.

CrynmeHTy, TpH claade TEOPETUYECKOT0 Marepuaia, HEoOXOJUMO II0Ka3aTh CBOIO
CIIOCOOHOCTH JIEMOHCTpAIMK OOLIEHAYYHBIX 0a30BBIX 3HAHUN AUCHUIUIMHBI «DYHKIIMOHAIBHBII
AQHAIU3 W TEOpHUs ONTUMAIBHBIX IPOIECCOBY», MOHMMAHWE OCHOBHBIX (DAaKTOB, KOHIICTIIIUH,
MPUHIIUIIOB TEOPHii, CBA3aHHBIX C (PYHKIMOHAIBLHBIM aHAJTU30M.

Crynenty BeicTaBnsiercst 31-40 GamioB, eCiid TOT Jall MOJIHBIE, UCUEPIIBIBAIOIINE OTBETHI Ha
OCHOBHBIE U JIONOJHUTENIbHbIE BOMPOCHI M MOXET YBEPEHHO BBINOJHATH 3aJaHuS,
MPEyCMOTPEHHBIE MPOTPAMMOH.
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Crynentry BoicTaBnsercs 21-30 OamwioB, ecam TOT oOTBeTWJI Ha o0a Bompoca
9K3aMEHAIIMOHHOTO OWieTa, HO HE IIOHAJ HEKOTOpble TOHKOCTH JOKa3aTelbCTB WM
(GOpMYITMPOBOK HEKOTOPBIX YTBEPXKACHUH, JIeMM, TEOpeM M TMp., HO MOKa3aBIIUH
CHUCTEMaTHYECKHI XapakTep 3HaHUH 110 JUCLUIUINHE, CHOCOOHOCTh K CAMOCTOSITEIIbHON padoTe.

Crynenty BeicTaBisercss 11-20 OamioB, ecniu TOT OTBETWI Ha OJUH M3 BOIPOCOB
9K3aMEHAIMOHHOI0 OMiIeTa, MoKa3al, 4yTo 001aJaeT 3HaHUAMU OCHOBHOI'O MaTepuaia B o0beme,
HEO0OXOIUMOM JUIs JaJIbHEHIIEH yueOsl.

Crynenry BbictaBisiercss 0-10 GaymioB, ecid TOT HE OTBETWJI HM Ha OJMH U3 BOIPOCOB
HK3aMEHAIIMOHHOTO OwWieTa, MMEeT 3HAYMTENIbHBIE MPOOJEMbl B 3HAHUSAX MPUHIUIHAIHLHOTO
Xapakrepa.

6.2.2. KoHTpoJbHBIE 32 JaHUSA
a) TUIIOBBIC 3a7jaHusl — OOpaselr;

Ilpumepor KOHMPONLHBIX 3A0AHUN:

1. MOXHO 11 B yKa3aHHOM IIPOCTPAHCTBE 3a/1aTh HOPMY [0 CICIYIOIIEMY PABHIIY:
a) HenpepbiBHO auddepeHnnpyeMsix Ha oTpeske [a,b] dynkumit

b
lx(E)]l = j|x'(t]|dt—|— |x(a) — x(b);

0) ACHCTBUTEIBHBIX YUCEI
—_—
el = +/[x — 11;

B) IOCJIEIOBATEIBLHOCTEH X = (xlrx:rxa ) JUI1 KOTOPBIX
oo
Dlxl <o

lxll =2y — x5 4+ 25 — x4+ oo +(=1) T 2+ .0
r) HempepbiBHO auddepeHnnpyembix Ha otpeske [a,b] dynkimii

le(O)ll= max_|x'()] + |x(B)].

asto(b+a) 2

2. SIBnsiercs MM AaHHBINA ONepaTop JIMHEHHBIM, HeNpepbIBHBIM? Ecin BO3MOXKHO,
BBIUHCIIUTE €r0 HOPMY.

a) A:C[-5-1] =R Ax(t) = [ x(s)ds — 4x(—4);
6) A:L,(01)—L,(01) Ax(t) = 5t% + 4 [ x(V5)cost ds;
B) A: I, = 1. Ax = (x5, —x4,%,, —%g, .. ).,

3. Haiitu conpsikeHHBIH oriepaTop, IPOBEPUTH SBIISICTCS JIM OH CAMOCOIPSIKEHHBIM, €CITN
na, To OyJIeT JIn OH HEOTPHUIIATEIIbHBIM

a) A . i: — E.: qu = (.’Ii+x2,ﬂ,x3 +x4,l:|, ...j:

1 1

Ax(t) = J x(s)ds — 5.’22[:1,‘,"?) + J- tsx(s)ds.
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6) A:L,(01)— L,(0,1)

4. Paccmotpum oneparop A : C[—2,4] = C[-24],  Ax(t) = x(t) —tx(0) + 2x(1).
SBnsercs nu A HenpepbiBHO oOpaTuMbIM? Ecin 1a, To HallTH A,

IIpumep KOHMPONLHO20 3A0AHUA:

Hcnonb3yst cumMmeTpudeckyro (hopMy 3allicu U IEpeXo/isi K YPAaBHCHUIO C Pa3IeISTFOIIMMHUCS
MEPEMEHHBIMH, ONPEIEIUTh TPACKTOPHUIO, MO KOTOPOH OyAeT NBUraThCsl TOYKA U3 3aJaHHOTO
Ha4yaJbHOTO MOJIOKEHHS N0/ BO3JICUCTBUEM 3aJaHHOTO YIIPABJICHUS.

Xl =X2’

X, ==X; +U,

X’ =(-2,-4),
u=1

0<t<rx/2.

Ilpumep konmpoavno2o 3a0anus:

HpOBepI/ITB, BBITIOJIHACTCS JIM YCJIOBHUC O6H_[HOCTI/I ITOJIOKCHUA 1JIA 3a,I[aHHOI71 ynpaBHﬂeMOﬁ
CHUCTCMBI.

0) KpHUTepuH OLIEHUBAHUS KOMIETCHIUHN (pe3yIbTaToB):
[Toporoselii ypoBeHb. CTyIEHT peliaeT MpeiIoKEeHHbIE 3a7aui ¢ 3aMEUYaHUSIMHU CYIIECTBEHHOTO
Xapakrepa.
bazoBeiii ypoBeHb. CTylIeHT peliaeT MpeaIoKeHHBIE 3a/lauyd C 3aMeYaHUsIMUA HE TMPUHIIUAIH-
aIBHOTO XapakTepa.
Broicokuit ypoBeHb. CTyieHT peliaeT NpeyioKeHHbIE 3aa4u 0€3 3aMe4aHni.
B) OIMCaHUE IIKAJbI OI[CHUBAHHUS:

Jns 3auera:

KonTponbHble paboThl MO pa3HBIM pa3fenaM AUCHUIUIMHBI BKIIOYAIOT OT TPeX A0 JIEBITU
3alaHui. 3a KaXKIyo 3a7a9y MOKHO HaOpaTh MaKCUMYyM TpH Oasia.

0 OamnoB 3a 3aJaHUE NPOCTABISIETCS CTYIACHTY, HE OCBOHMBIIEMY KOMIIETEHIIUM Ha
MIOPOTOBOM YpPOBHE.

1 Gasut 3a 3a/1aHUE MPOCTABIIAETCS CTYAEHTY, OCBOMBIIIEMY BCE€ KOMIIETEHIIMM Ha IOPOTOBOM
YPOBHE 1 HE OCBOMBILIEM KOMIETEHIIMU HAa 0a30BOM ypOBHE.

2 Oanna 3a 3aJlaHie MPOCTABJISIOTCS CTYIEHTY, OCBOMBIIEMY BCE KOMIIETEHIIMH Ha 0a30BOM
ypoBHe 1 80% KoOMIIeTeHIIN Ha 0a30BOM ypOBHE.

3 Oamma 3a 3ajaHMe MPOCTABISIOTCS CTYIEHTY, OCBOMBILEMY BC€ KOMIIETEHIIMHM Ha
MOPOTrOoBOM 1 0a30BOM ypoBHsIX U 80% KOMIIETEHIINI Ha BHICOKOM YPOBHE.

Jnst sk3amena:

Jlnisi OLIEHKM YCIIEBA€MOCTH CTY/AEHTa MO JUCLHUIUIMHE pa3paboTaHa OallbHO-pEHTHHTOBAs
cucreMa. MakcuMaipHas CyMMa OaJljIoB, Habupaemasi CTYJEHTOM 3a KOHTPOJIbHYIO paboTy — 33
6amta. B koHnTponeHOU pabote mpeaycMorpeno 10 3amanuii (yuuThiBas 3aJaHusi, OTMEUYECHHBIE
OyKBaMu).

CTyneHTy BBICTABIISIETCS 32 KOHTPOJIbHYIO paboTy 27-33 GayuioB, €ciyd TOT MPaBUIBHO
pemnn 9-10 3aganuii.
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CTyneHTy BBICTABIIIETCS 32 KOHTPOJIbHYIO paboTy 20-26 GayioB, eciyd TOT MPaBUIBHO
peunn 7-8 3agaHui.

CryneHTy BBICTABISIETCS 32 KOHTPOJIbHYIO paboty 14-19 GainoB, ecid TOT MPaBHILHO
pennt 5-6 3a1aHui.

CryneHTy BBICTaBISIETCSl 3a KOHTPOJIbHYIO padoty 0-13 GamioB, ecnmu TOT MPaBHIBHO
peuua MeHee 4 3aaHui.

6.3. Memoouueckue mamepuaist, onpeoenaouue npoueoypsvl OUeHUBAHUA
3HAHUIl, yMEHUIl, HABbIK0S U (Ul) OnbIMa 0eameabHOCmU,
Xapakmepuyruwiux smansvt Gopmuposanus KOMnemeHyuil

JU1st TOJIOKUTENbHON OLIGHKH HEOOXOJMMO IOKa3aTh CBOIO CIIOCOOHOCTH HCIIOJIb30BAaTh
0a30Bble 3HAHMSA €CTECTBEHHBIX HAayK, MAaTeMAaTUKW W HUHQPOPMATUKHU, OCHOBHBIE (DAKTHI,
KOHIICTIIIUH, TPUHIUIBI TEOPUH, CBA3aHHBIX C MPUKIAJHOW MaTeMaTUKOM W HMH(OpMaTHKOU
(OIIK-1). Ilpu choade KOHTPOJBbHBIX 3aJaHHil HEOOXOTMMO PEIINTh 33aa4yd U OTBETHTh Ha
[IOCTaBJIEHHBIE BOIPOCHL. ECau CTyNEHT HponmycTui 3aHsATHE, OH MOMKET €ro «oTpaboTaTb» -
IIPUMTH C BBIIIOJIHEHHBIM 3a/IaHUEM K IIPENOAABAaTENI0 B YaChl KOHCYJIbTALIUM.

/. IlepeyeHb OCHOBHOM U JONOJHUTEIbLHOM Y4eOHOM JIUTEPATYPHI,
HEO0X0AMMOM )1 OCBOCHUS AU CHUIJINHBI

@) OCHO8HaA yyeOHasa Tumepamypa:

1. Bopucos, B.I'. ®yHKkunoHaapHBIE TPOCTPAHCTBA M IMHEWHBIE OTIEPaTOpPhI: yuel. mocodue
/ B.I'. bopucos, N.JI. Tpens. — Kemeposo: Ky3baccy3uzaar, 2007.

2. I'ypeuu, A.Il. COopHuK 3anau no ¢yHKuHoHambHOMY aHanmu3y / A.Il. I'ypesuu, B.B.
Kopmues, A.IT. Xpomog. — CII6.: Jlans, 2012. — URL: http://e.lanbook.com/view/book/3175/.

3. JIroctepuuk, JILA. Kpatkuii kypc ¢yakimonansHoro aHammsa / JILA. Jlrocrepauk, B.U.
Co6ones. — CII6.: Jlans, 2009. — URL.: http://e.lanbook.com/view/book/245/.

4. Tpenb, W.JI. ®@yHKUMOHaANbHBIE MpOCTpaHCTBAa: Teopus, 3adauu, pelIeHUs: ydeOHOe
noco6ue / N.JI. Tpenb [u ap.] — Tomck : M3a-Bo Tomckoro roc. nex. ya-ta, 2008.

5. Tpenorun, B.A. ®ynkunonaabHbiii anamu3. B 2 u. [Tekcr] : y4ueOHOe mocoOue st
OakanaspoB [BIIO]. T. 1 / B.A. Tpenorun, b.M. Ilucapesckuii, T.C. CoboneBa. — MockBa:
Axanemus, 2012, — 240 c.

6. AOpaxmanoB, B. I. DiemMeHTb BapualIOHHOIO HWCYMCICHHUS H ONTUMAJIBHOTO
ynpasieHus. Teopus, 3a1auu, UHAUBUAYalIbHbIe 3a1anHus / B. I'. AGpaxmanos, A. B. Pabuyk. —
CIIG.: Jlans, 2014. — 112 ¢. — URL: http://e.lanbook.com/books/element.php?pll id=45675

7. Jlecun, B. B. OcunoBsl meTonoB ontumusanuu / B. B. Jlecun, 1O. I1. JIucosemn. - 3- u3.,
UCTIP. - CIIb.: Jlans, 2011. - 352 c. — URL:
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=1552.

0) OononnumenvHasn yueonan 1umepamypa:

1. AnrtoneBud, A.b. OyHKIMOHANBHBIN aHATM3 W WHTETPAJbHBIC YpPaBHEHHs: Y4COHUK /
A.B. Aatonesuu, f.B. Pagsino. — Munck: Usa-so BI'Y, 2006.

2. HannnuH, A.P. OyHKUMOHanbHBIA aHamu3: yd4eO. mocobue / A.P. JlanwnuH. —
ExarepunOypr: 3a-Bo Ypansckoro yH-Ta, 2007.

3. Hocuna, K. ®ynknmonansaseiii ananmus / K. Mocuma. — M.: URSS, 2007.

4. Kantoposud, JI.B. ®ynknuonaneueiii ananus / JI.B. Kaatoposuu, I'.I1. Akunos. — M:
Hayxa; ®U3MATIIAUT, 1997.

5. Konmoropos, A.H. DneMenTsl Teopuu GyHKIHH U (DYHKIIMOHAIBHOTO aHAINM3a: YICOHHUK
/ A.H. Konmoropos, C.B. ®omun. — M.: Hayka; ®U3MATIIUT, 1981.

6. Jlrompko, H.A. ®dynknumonanbHbld aHanmm3: yded. mocobume / H.A. Jlrwompko, O.[].
MaxkcumoBa, B.1O. JIsnunesckuii. — HoBocubupck: M3n-so Hosl'Y, 2005.

7. Pynun, Y. ®yHKimoHanbHb ananus / Y. Pyaun. — CI16.: Jlans, 2005.
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8. CsemmnukoB, A.I'. HenuueitHbli (YHKUMOHANBHBIM aHAIW3 W €ro MNPHIOKEHHUS K
YpaBHEHUSM B YaCTHBIX MPou3BOAHBIX / A.I'. CBemankoB, A.b. AnsiuH, M.O. Kopmycos. — M.:
Hayunsriit mup, 2008.

9. Tpenorun, B.A. 3amaun u ynpaxHeHus M0 (QyHKIHOHAIbHOMY aHaim3y / B.A.
Tpenorun, b.M. Ilucapesckuii, T.C. Cobonesa. — M.: Hayka, 1984.

10. Tpenorun, B.A. ®yHknuoHanpHBIA aHanmu3: y4deOHuk / B.A. Tpenormn. — M.:
OU3MATIINT, 2002.

11. bontauckuii B.I'. Maremarudeckue MeTObI ONTUMAJIBHOTO yrpaBieHus. — M.: Hayka,
1968.

12. T'anee, 3. M. OntumanbHoe ympasienue / D3. M. T'aneeB [m ap.]; mox pex. H. I
Ocmomnosckoro [u ap.]. — M.: MITHMO, 2008. — 320 c.

13. lanunoB H.H., Memeukun B.B. OcHOBB MaTeMaTHYECKOH TEOPHUU ONTHMAIBHBIX
nporecco. — Kemeporo: Ky3zb6accBy3uzmaar, 2004.

14. 3y6oB, B. 1. Jlekuuu o teopuu ynpasienus / B. 1. 3y6os. - CIIO.: Jlans, 2009. - 496 c.
—URL: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=155.

15. Kabanos, C. A. OnTumu3zanus AMHAMUKHN CUCTEM Tpu AeiicTBun Bo3mytuenuii / C. A.
Ka6anos. — M.: DUSMATIIUT, 2008. — 200 c.

16. Kabanos, C. A. OnTumu3zanusi AMHAMUKH CUCTEM Mpu AeiicTBuu Bo3mytenuii / C. A.
Kab6anos. — M.: ®DU3MATIINUT, 2008. — 200 c. — URL:
http://e.lanbook.com/books/element.php?pll id=48195

17. Oxop3uH, B.A. Teopus ynpasieHus [ DIeKTpOHHBINH pecypc] : yueOHuK / B.A. Oxop3uH,
K.B. CadonoB. — Onektpon. man. — CII6. : Jlamp, 2014. — 224 c. — URL:
http://e.lanbook.com/books/element.php?pll_id=49470

8. Ilepeyenb pecypcoB HH(POPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOM
cetu «HTepHET» (1as1€e — ceTh «IHTEpHET»), HEOOXOAUMBIX JIJIA
OCBOECHHS JUCIUIIJIUHBI

www.mathnet.ru — obmepoccuiickuii MaTeMaTHUECKUI OPTAIT;
http://e.lanbook.com/books/?p_f 1 temp id=18&p f 1 65=917&p f 1 63=&p f 1 67= —
3J'IeKTp0HH0-6I/I6J'II/IOTeLIHa$I CHUCTEMA, U31aTCIIBCTBO «.HaHB»;

wwwe.elibrary.ru — mayuHast 35ieKTpoHHast OMOIMOTeKa,

www.lib.mexmat.ru — snexTpoHHas GHOIMOTEKa MEXaHUKO-MaTeMaTHIeCKOro (paKyinpTeTa
MI'Y;

http://www.newlibrary.ru/genre/nauka/matematika/kompyutery i_matematika/ — snexrponHas
OuOJIMOTEKA IO MATEMATHKE;
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I_op=viewlink&c
10=2720 — denepaybHBII MOPTAT POCCHUCKOTO MPO(HECCHOHATBHOTO 00pa30BaHMS:
Maremartuka u C€CTCCTBCHHO-HAYYHOC 06pa3OBaHI/IC.

9. MeToanyeckne yKazaHus 1Jis1 00y4aOLIHUXCS 110 OCBOEHUIO
AUCHUIINHBI

K coBpemeHHOMY cHenMaincTy OOLIECTBO MPEABSBISET JOCTATOYHO IIMPOKUN MepedyeHb
TpeOoBaHUll, cpeAM KOTOPHIX HEMAJIOBAXXHOE 3HAUEHUE HMMEET HaJIMyue Yy BBITYCKHUKOB
OTIpENIeNIEHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSATENbHO JOOBIBATH 3HAHMS U3 Pa3IMYHBIX
HMCTOYHUKOB, CHUCTEMAaTHU3UPOBaTh MOJIYYEHHYI0 HH(OpMalMio, /1aBaTh OLIEHKY KOHKPETHOM
¢unancoBoit cutyaruu. @opMupoBaHHE TAKOTO YMEHHUS MPOUCXOAUT B TEUCHHE BCETO Mepuoaa
o0y4yeHMs 4epe3 ydacTHe CTYAEHTOB B NPAKTHUUECKUX 3aHATHUAX, BBINOJIHEHHE KOHTPOJIbHBIX
3aJJaHUi U TECTOB, HAIMCAHHE KYPCOBBIX U BBITYCKHBIX KBAJTU(PHUKAIIMOHHBIX padoT. [Ipu sTom
caMoCTOsiTeNIbHAas paboTa CTYJEHTOB HIpaeT pEUIAIoNIyl0 pojb B XOJE€ BCEro ydeOHOro
mporecca.
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9.1. CoBeTbl 0 IVIAHUPOBAHUIO U OPTraHU3AIUM BPEeMEHH, HE00X0UMOTI0 JIsl H3YYeHHS
AUCHUILIMHBI. PekoMeHayeTcs cieayromuM o0pa3oM OpraHu3oBaTh Bpemsi, HEOOXOAUMOE Jis
W3Yy4YEHUs] TUCHHUTLITUHBIL:

N3yuenue koHcnekTa Mo «OyHKIIMOHATLHOMY aHAIN3y U TEOPUU ONTUMAIIBHBIX MPOIIECCOBY»
B TOT XK€ JIeHb, mocie aekiuu — 40-60 MunyT.

N3yuenune KOHCIIEKTa 3a JIeHb TIepe/1 CAeAYIoIIeH Tekiuei — 1-2 yaca.

W3yueHne TeopeTnIeckoro Mareprania no yueOHUKY U KOHCIIEKTY — 3 4aca B HEJIEITIO.

[TonroroBka K MpakTUYECKOMY 3aHATHIO — 3 Haca.

Bcero B Henento — okoio 9 yacos.

9.2. OmnucaHue MOCIEA0BATEIBLHOCTH JAEeHCTBUI CTyleHTa («CUEHApUHl HU3y4YeHHus
AMCUUIJINHBIY).

Jns moHWUMaHUS MaTepualla M KadeCTBEHHOTO €ro YCBOCHHS PEKOMEHIYETCsl TakKas
IIOCJICIOBATEILHOCTE ACUCTBUM:

1. Tlocne mpocnymuBaHus JEKUWHW W OKOHYAHUS YYE€OHBIX 3aHSTUN, MPH TOJATOTOBKE K
3aHATUSAM CJIENYIONIEro JHS HYXXHO CHayajga IPOCMOTPETh W O0AyMarh TEKCT JIEKIUH,
MPOCITYIIIAHHON CETO/IHS.

2. Ilpu moaroTroBKe K JEKIUU CIAEAYIOIIETO JHS HYKHO MPOCMOTPETH TEKCT MPEAbIIyIIeH
JIEKIIUH, TIOJYMaTh O TOM, KaKasi MOXKET ObITh TeMa CJIeTYIOIIeH JIEeKIHH.

3. B TedeHune Heznenu BpIOpaTh BpeMs ISl pabOThI € JIUTEPATYpPOH IO TEOPUU ONTUMAIbHBIX
MIPOIIECCOB B OMOIMOTEKE.

2. [lpu moAaroroBke K MPAKTHUUECKUM 3aHSATUSAM CIEIYIOUIEro AHS, HEOOXOIUMO CHavaia
MPOYUTATh OCHOBHBIC MOHATHS U (HOPMYIBI 1O TeMe JOMalIHero 3aaanus. [Ipu BbImOTHEHUN
VOPOKHEHHS WJIM 3a/Jladd  HY)KHO CHadajlla TMOHSATh, 4YTO TpeOyeTcss B 3aaadye, Kakou
TEOPETUUECKHUI MaTepuan HYy)KHO MCIOJIb30BaTh, HAMETHUTD IUIaH pelieHus 3agauu. Ecnu 310 He
Jano pe3yiapTaToB, U Bl chmenanu 3amady «mo oOpasily» ayIUTOPHOM 3ajauyd, HYXKHO TOCIIe
peleHus: Tako# 3aauu 00ayMaTh XOJ PelIeHUs] U MOMpoOOBaTh PEIINTh aHAJOTHYHYIO 3a/1ady
CaMOCTOSTEIILHO.

9.3. PexoMeHzanMM 10 HCHOJIb30BAHHI0 MATEPHAJOB Y4eOHO-METOAUYECKOI0
KOMILIekca. PexomeHJyeTcs  WCIIONIb30BaThb ~ METOAMYECKHME  yKa3aHUd IO  Kypcy
(YHKIMOHAJIBHOIO aHAIM3a U TEOPUU ONTHUMAJIBHBIX MPOIECCOB, TEKCT JEKIMH MpernoiaBaTens
(ecmu oH wuMeeTcs). PexoMmeHIyeTcs HCHOIB30BaTh JJIEKTPOHHBIE Y4EOHO-METOJUYECKUE
nocoOusi MO pelIeHUI0 3ajJady M0 (YHKUMOHAIbHOMY aHAJINW3y M TEOPHHM ONTHMAJIbHBIX
IPOLIECCOB, UMEIOIINECS Ha (PaKyJIbTETCKOM CEpBEpe.

9.4. Pexomenpanum mno padore c aureparypoil. Teopermyeckuil marepuan Kypca
CTaHOBUTCA 0oJiee TMOHATHBIM, KOTJa JTOMOJHUTEIbHO K MPOCIYIINBAHUIO JIEKIIUU U U3YYEHUIO
KOHCIIEKTa HW3y4yaloTcs M KHUTH 1O (YHKIMOHAIBHOMY aHalU3y U TEOPUH ONTHMAaIbHBIX
nporeccoB. Jlutepartypy pekomeHjayercss u3ydarb B OubOauoreke. [losme3Ho ucnonb3oBath
HECKOJIbKO Y4eOHHKOB. PekoMeHyercs, KpoMe «3aydrBaHUs» MaTepHaia, 10O0UThCsl COCTOSHUS
MMOHUMaHUs M3y4aeMOM TeMbl JUCHUILIMHBL. C 3TOM LENbI0 PEKOMEHAYETCS IOCIE U3Y4EHUS
ouepeaHOro naparpadga BbIIOJIHUTH HECKOJIBKO MPOCTHIX YIPAXKHEHUN Ha JaHHYyI0 TeMy. Kpome
TOr0, OYEHb IOJIE3HO MBICIECHHO 3a/1aTh ce0e CIeIyrolue BOIPOCH (U MpoOOBaTh OTBETUTH HA
Hux): O yem stor maparpa¢? Kakue HOBbIE MOHATUS BBEJCHBI, KaKOB MX CcMbIcI? CKOJIBKO
TEOpeM B ITOM Maparpad)e U KakoB UX CMBICI «CBOMMH CIIOBaMM», OyZA€T JIM BEpHa Teopema,
€CIIM OIyCTUTh HEKOTOpPbIe yCIOBHs B ee GopMmyinpoBke? Jloka3aTenbcTBa TEOpEM clelyeT He
3ayuuBaTh, a «IOHATH». C 3TOH LENIbI0 PEKOMEHIYEeTCsl 3alMcaTh HJEK JI0Ka3aTelbCTBa,
COCTaBHUTh IUIAH JIOKA3aTeIbCTBA, IMOMPOOOBATH JOKa3aTh TEOPEMY CaMOCTOSTENBHO, MOMKET
OBITH IPYTUM CIIOCOOOM, CPaBHHUTh JJOKA3aTEIbCTBO TEOPEMBI B KOHCIEKTE U B yuyeOHUKe. [Ipu
U3yYEHHH TEOPETUYECKOr0 MaTepraia BCera Hy)kKHO pUCOBATh CXEMBI HITH TPaHKH.

9.5. CoBeTbl 10O NMOArOTOBKE K 3a4eTy. /[OMOTHUTEIbHO K U3YYEHUIO KOHCIEKTOB JIEKIIMH
PEKOMEH/IyeTCsl T0JIb30BAaThCSl  YUYEOHHKOM 10 (YHKIIMOHAJIBHOMY aHATU3y U TEOpPHUH
ONTUMAIBHBIX TIpolieccoB. [Ipu MOATOTOBKE K 3aueTy (9K3aMEHY) HY)XKHO HM3yUHUTh TEOPHIO:
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OTpeNeNIeHUs] BCEX MOHATUH, (POPMYTUPOBKM TEOpeM U BBIBOABI (HOPMYNT 10 COCTOSHUS
MIOHUMaHUs MaTepHalla U CaMOCTOSATEIbHO PEUIUTh MO HECKOJIbKY THUIOBBIX 3a7a4 U3 KaXJI0H
Tembl. [Ipu pemenuu 3aaa4 Bcerga HEOOXOAUMO YMETh TpapUuecKu MHTEPIPETUPOBATH METOJ
peLeHus.

9.6. VYkazaHus 1O OpraHu3anuu padoTbl ¢  KOHTPOJBbHO-M3MEPUTEIbHBIMH
MaTepuaJaMu, 10 BHINOJHEHUIO JOMANIHUX 3aiaHuii. [Ipy BEINOTHEHNH TOMAIIHUX 3a/laHUI
HEOoOXOJUMO CHayaja MpPOYUTaTh OCHOBHBIE NOHATHUA MO TeMme 3agaHus. Ilpu BeInmonHeHuun
yIOpaXHEHUs] WM 3a/Ja4d HY)KHO CHayajla IIOHATb, 4YTO TpeOyercs B 3ajade, Kakoi
TEOPETUYECKHUI MaTepuail HyKHO MCIOJIb30BaTh, HAMETUTH IUIAH pelleHus 3a1auu. Eciau 3To He
Ao pe3ynbTatoB, W Bbl caenanu 3amady «mo oOpas3ily» ayAMTOPHOW 3agaud, WIH U3
METOAMYECKOTO MOCOOUs, HYXHO IMOCJE pEIICHUs] TakoW 3agadd 00ayMaTh XOJ PELICHHS U
nonpo0OoBaTh PEUINTh AHAJOTHYHYIO 337]a4y CAMOCTOSITENIBHO.

10. Ilepeyenb nHPOPMANMOHHBIX TEXHOJIOT Wi, CTIOJIB3YyeMbIX NPH
OCYILIEeCTBJICHUHM 00Pa30BaTEJIbHOI0 MPOLECCa M0 JUCUHUILIMHE,
BKJIIOYASl NIepeYeHb MPOrPaMMHOI0 o0ecneyeHus u
HH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM

1. Jlekunu ¢ npuMeHEHUEM MYJIbTUMEAUMHBIX MaTepUaAJIOB, MyJIbTUMEIUIHASL Ay JUTOPUS —
JUIS aHaJIM3a BUJIEO-, ayJIMO- MAaTepUANIOB, pa3dopa KOHKPETHBIX CHTYyalluld B MHTEPAKTHBHOM
0o0y4yeHMH; U1 IPOBEIEHUS TPOOJIEMHBIX JEKIMIA — IPU AKTUBHOM O0y4YEHUHU.

2. SKype — nist mpoBeieHHsT AUCTAHIIMOHHOTO 00YYCHHUS U KOHCYJIbTaIIHIA.

11. Onucanne MaTepuaIbLHO-TEXHUYECKO 0a3bl, HEOOXOAUMOI 1JIs1
OCYILIECTBJIEHUS 00PAa30BaTEJILHOIO MPoIecca Mo JUCHUIIIAHE

IIpy oOCBOGHHMM JUCHMIUIMHBI HEOOXOIUMBI Y4eOHblEe AayIUTOPUH Ui IPOBEICHUS
JEKIIMOHHBIX W TPAKTUYECKUX 3aHATUH, MYJIbTUMEIUIHOE O000pylOBaHUE, NPOrPaMMHOE
oOecrieyeHue sl KOMIBIOTEPHBIX MPE3EHTAIN, JOCTYN CTYJAEHTOB K KOMIIbIOTEPY C BBIXOJIOM B
HurepHer.

12. Nnble cBeieHNs M (MJIH) MATEPHAJbI

12.1. Ocobennocmu peanusayuu OucCUUNIUHBL 011 UHBATIUOO08 U JIUY C
0ZPAHUYEHHBIMU 803MOHCHOCHAMU 300P06bA

OOyyenue 1O JAUCUMIUIMHE MHBAIMIOB M  OOy4aloOUMXcsd C  OrpaHUYECHHBIMHU
BO3MOXHOCTSIMM  37I0POBBSl  OCYILECTBIJIIETCSI C Yy4YETOM OCOOEHHOCTeH mcuxo(u3nyeckoro
pa3BUTHS, NHAUBHUIYaJIbHBIX BO3MOXKHOCTEH U COCTOSTHUS 3/I0OPOBBS TAKUX 00YyJaIOIIHUXCS.

@dopma MNpoBEAEHUA TEKYIIEW W HWTONOBOW aTTECTAlMU [UIsl CTYIEHTOB-MHBAIMJIOB
YCTaHABJIMBAETCS C YYETOM HHAWBUIYAJIbHBIX MCUXO(U3UUECKUX OCOOEHHOCTEeH (YCTHO,
NUCbMEHHO Ha Oymare, MUCHbMEHHO Ha KOMIIbloTepe, B (GopMme TecTHpoBaHusA U T.1.). Ilpu
HEOOXOJUMOCTH  CTYAEHTY-MHBAJIUAY TMPEJOCTaBIsAETCS  JOIMOJHUTENbHOE Bpems s
MIOAFOTOBKH OTBETA HA 3a4ETE UJIU DK3aMEHE.

I[Ipy oOyueHUM BO3MOKHBI  pa3JIMYHbIE BAapUAHTBl IPOBEJIEHUS  3aHIATHI: B
oOpa3oBaTeNbHONW OpraHu3aluu (B aKaJeMUYecKOH TIpynne M HHIUBUAYalbHO), HAa JIOMY C
VICTIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOTHH (SKype).

JUisi WHBAIMIOB 1O CIYXy MPEAYCMOTPEHBI CIEIYyIoUe OCOOCHHOCTH TMPOBEICHHS
y4eOHOTro Tporiecca:

1. TIlpenonmaBaTenb NPEAOCTAaBISAET CTYACHTY Y4eOHO-METOAWYECKHE MaTepualbl,
HEOOXOAUMBIE JUIsI OCBOGHMsI M3ydyaeMOro Marepuana (mporpamma Kypca, IUIaH 3aHATHA,
OTIOPHBIN KOHCIIEKT, METOIMYECKHE TIOCOOUS MITH CIIali]] IPE3ECHTALNH, B CITy4ae HAJTHMYu).
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2. JlekuUMOHHBI MaTepuana TPEMOAACTCS B HAIVISIHOM BHUJAC CIAia Mpe3eHTAIMd WU
COTIPOBOXAACTCS CXEMaMH, HATJISTHBIMH TaOJIUIIaMHU.

3. BwmecTo ycTHOTO OTBETa CTYJSHTaM IPEAiaraeTcss OTBeUaTh MUCHbMEHHO.

4. TlpegycMaTpuBarOTCsS WHAMBUAYAIbHBIE KOHCYJIBTAIIMM CO CTYJIEHTOM, Ha KOTOPOM
MOKET TPHCYTCTBOBATh CYpPJONEPEBOMAUUK (YHHBEPCUTET HE O00S3yeTcs MPeAoCTaBIsTh
CypIOTIEPEBOTUNKA).

Jns MHBaANIMIOB TO 3PEHUIO MPEIYCMOTPEHBI CIEAYIOIIUE OCOOEHHOCTH MPOBEIACHUS
y4eOHOro Iporecca:

1. IlpenycmaTpuBarOTCsi WHIUBUIYyAJIbHbIE KOHCYJbTAllMU CO CTYACHTOM, BO BpeMs
KOTOPBIX TIPENoJaBaTeib B MEIJICHHOM CIIOKOMHOM TeMIle OOBSICHSAET y4eOHBIN MaTepual
(BO3MOHO IMOBTOPHO), 3a0CTPsIsi BHUMAHKUE HA KIIFOUEBBIX MTOHSATHUSX.

2. BmecTo mMCbMEHHOTr0 OTBETA CTYACHTAM Mpe/iaraeTcs OTBeYaTh YCTHO.

3. Tlpemnmaraercs O3HAKOMHUTBCS C JUTEPATypoOll TO Kypcy, HAmUCaHHOW mIpudrom
bpaiins, npu Hanmuunm.

JIns MHBaIMIOB  ONOPHO-JABUIATEIBHOrO  ammapara MpeayCMOTPEHBI  CIIEIYIOIINE
0COOCHHOCTH MPOBEACHUS YUeOHOr0 Mpolecca:

1. IlpemonaBarens MPENOCTABISET CTYACHTY y4eOHO-METOJMYECKHE  MaTepHualbl,
HEOOXOIUMBIE JJIi OCBOGHHUS HM3ydyaeMoro Marepuana (IporpaMma Kypca, IUIaH 3aHSTHS,
OTIOPHBIN KOHCTIEKT, METOIMYCCKUE TIOCOOUS MM CIIAiT TPE3CHTAIINH, B CITyJac HAJTHYIHs).

2. JIeKIMOHHBIN MaTepHall MPEernoAacTcsl B HAIVIAHOM BHUJC CIIAWA MPE3CHTAMH HWIH
COTIPOBOXKAACTCS CXEMaMH, HATJISITHBIMH TaOJIUIIAMHU.

3. BmecTo muchMeHHOro OTBETA CTYIEHTaM MpeularaeTcst OTBEYaTh YCTHO.

4. IlpegycMarpuBarOTCs MHIUBUIYAIbHBIE KOHCYJIBTAIIUU CO CTYJEHTOM.

12.2. Ilepeyenb oO0pa3oBaTeJbHBIX TEXHOJIOIHMH, HCHOJb3yEeMBbIX IPH
OCyLeCTBJICHHH 00pa30BaTe/IbHOIO NMPoOLecca M0 JMCHUILIHHE

OBnagenue MUCHMIUIMHON «Teopus NPOTrHO3MPOBAHUS» IPENNoaraeT HCIOJIb30BaHUE
CJIEIYIOINX 00pa30BaTeIbHbIX TEXHOJIOTUMN (METOAOB):

e Jekyus (6600nasn, 0030pnasn, penpooyKmuGHO-UHGOPMAYUOHHASA, 3AKTIOUUMENbHAA) -
11€J1IeCO00Pa3HOCTh  TPAJUIIMOHHON  JIEKIIMM COCTOMT B  PEIIEHUH  CIEAYIOIIUX
00pa3oBaTeNbHBIX M PAa3BUBAIOIIMX 3a/a4 Kypca: IMOKa3aTh 3HAYMMOCTh Kypca JUIs
npoeCCHOHATILHOTO CTaHOBJEHUs Oyayuiero OakajaBpa; NPEICTaBUTh JIOTHYECKYIO
CXEMy M3yUYeHHs IPEICTaBIEHHOrO Kypca; copMHpOBaTH MOTHBAIMIO OakalaBpOB Ha
OCBOGHHME Y4eOHOro Marepuana; cBs3aTb TEOPETHUYECKUH Marepuanl ¢ MPaKTUKON
Oymymieit mpodeccnoHaIbHOMN JAEATEIBHOCTH; TPEACTaBUTh HAYIHO-TIOHATHIHYIO OCHOBY
M3y4yaeMOM JUCHMIUIMHBI, CHUCTEMaTH3MpOBaTh 3HaHMA OakajgaBpoB IO HM3y4aeMoOi
npobyieMe; paclIMpUTh HAayYHBIH Kpyro3op OakajaBpa Kak OyIyIIero CHelHnaincTa U
T.J.;

® JeKkyusa-0eceda - MO3BOJSECT YINTHIBATH OTHOIIEHHE OaKaaBpa K M3yd4aeMbIM BOTIPOCaM,
BBISIBISIT TPOOJIEMBI B TPOIECCE WX OCMBICICHHS, KOPPEKTUPOBATh JOMyCKaeMbIe
OIIIMOKHU U T.1I.;

® JeKyua-oucKyccus - TPEJCTaBISIET OPraHU3alli0 IUaloroBod (opmbl 00ydeHws,
co3maromield  ycrmoBus s (DOPMUPOBAHHMS  OIICHOYHBIX 3HAHWN  OakamsaBpoB,
00yCJIOBIMBAIOIIUX TMPOSBICHUE UX MNPO(YECCHOHAIBHOW TMO3UIMU Kak Oyayliero
crnienuanucra; GopMupyeTcss YMEHHE BBICKAa3bIBATh W apTyMEHTHPOBATH JINYHYIO TOUKY
3pEHHS; PA3BUBAETCSI CIOCOOHOCTD K TOJIEPAHTHOMY BOCIIPHATHUIO MHBIX TOUYEK 3PEHHS U
T.J.;

®  (M0320600l wimypm» - METOA KOJUIGKTUBHOI'O TE€HEPUPOBAaHUSA UAEH U HX
KOHCTPYKTHUBHAs POpabOTKa MPU PELICHUU MPOOJIEMHBIX 3a/1a4 MPeoaracT co3JaHue
YCIIOBUM N7l pa3BUTHUS YMEHHUHM BbIpakaTb COOCTBEHHBIE B3TJISAbI, pabOTaTh BO
B3aUMOJICHCTBUH C IPYTUMHU JIIOJBMH U T.11.;
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® J1eKuus ¢ pazdopom KOHKPEemHbIX CUmMyayuil — IPEInoiaraeT BKIIOYCHHE KOHKPETHBIX
CUTyallUd, OTPaXKaIOUIMX MPOoOJeMbl MPO(GECCHOHATBHON JEATEIBHOCTH; CO3AaéTCs
CUTyalusi, TIO3BOJISIONIASl «IIEPEBOM» IIO3HABATEILHOTO HMHTEpPECa Ha ypPOBEHBb
poECCUOHATIBHOTO; aKTUBU3HPYETCSI BO3MOXHOCTHh 3aHATh MPO(ECCHOHATBHYIO
MO3UIUIO, Pa3BUTh YMEHUS aHAIIN3a, CPABHEHUS U 0000IICHUS;

® pazpadomka NPozpamMm UCCAe006aHUsA — TIPEAIONIAraeT Pa3BUTHE YMEHHH CHCTEMHO
MPEJCTaBUTh TMPOTPaMMy H3yUCHHs] MATEMaTHYECKUX IOHATUH TOCYIapCTBEHHOTO |
MYHHIIMITAILHOTO YIPaBIICHUS B COUAIbHOU cdepe;

® mpeHunZ TIO WCIOJB30BAaHUIO METOJOB HCCIICOBAHUSI TPH H3YYCHUU KOHKPETHBIX
poOJIieM MaTeMaTUKH — OTPadaThIBACTCS YMEHUE M HABBIKH PEIICHHUS MaTEMAaTHYCCKUX
3a/1a4 M MOCTPOSHUSI MATEMATHUECKUX MOJIENeH TOCYAapCTBEHHOTO U MYHHUIIUTIAIBHOTO
yIIpaBJICHUS B COIMATILHOU cdepe!

e pegnexcusa - o0eCTCUMBACT CAMOAHAIM3 W CAMOOICHKY JOCTHIKCHHS PE3yJbTaTOB
[M03HABATEJILHON AESTEIbHOCTH.

CocTaBuTelb (H) Hanunos H. H., mpodeccop, 3aB. kadenpoii NpuKIagHOH MaTeMaTHKU
KemIY

(pamunus, unuyuanevt u oonocnocms npenodasamens (ett))

Maker pabodell nporpaMmbl JUCHMIUIMHBI (MOIYJs) pa3paboTaH B COOTBETCTBHM C
npukazoM MuHoOpHayku Poccun ot 19.12.2013 Ne 1367, onoOpeH HaydyHO-METOAMYECKUM
coBeroM (mpotokosn Ne 8 ot 09.04.2014 r.) u yTBepkaeH mnpukazoM pekropa ot 23.04.2014
Ne 224/10..

Maxker OOHOBIEH C MONpaBKaMM B YacTH MOANMCEH Ha TUTYIbHOM cTpaHuue, .3
no0aBjieHa CTpOKa JJIsl yKa3aHMsI 4acoB, MPOBOJUMBIX B aKTMBHOW M MHTEPAKTUBHOM (popmax
oOyuenus, nobasyeH 1. 12.1 OcoOeHHOCTH pealn3aluyl AUCHUILIUHBI I UHBAJIUAOB U JIMIL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH  3710poBbsi  (mporokon HMC Ne6 ot 15.04.20157T.),
YTBEPKACH NIPUKA30M PEKTOPA.
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