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®opma 00yueHHs1 — OUHASA
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IIporpaMmma coctaBieHa B COOTBETCTBUM ¢  DepepanbHbIM  TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHIAPTOM BBICIIETO 0Opa3oBaHMs Mo HampasieHuio nmoarotoBku 01.03.01
MaremMaTHka, yTBepKJIECHHBIM NpUKa3oM MuHHcTepcTBa 00pa3oBaHMs M Hayku Poccuiickoii
Oeneparmn ot 07.08.2014 1. Ne 943, y4eOHBIM TUIAHOM TMOJTOTOBKH OakamaBpHwara 10
HanpasineHuto mnoxarotoBku 01.03.01 Marematuka, npodpuiab «Anredpa, TEOpHs YHCE,
MaTeMaTHuecKasl JIOTMKa», YyTBepKAeHHbIM YdeHbiM coBetoM @PI'BOY BO «COI'Y» ot
27.04.2017 1. Ne 11.

CocraButens: npodeccop P.Y, Kymnaes

PaGouass mporpamma oOCyXIeHa M yTBEp)KICHAa Ha 3aceJaHuM Kadeapbl MaTeMaTHYECKOTO
ananmu3a (mpotokos Ne7 ot 27.03.2017)

Onobpena coBeroM (hakynbTeTa MaTEMATUKU M HH(POPMALIMOHHBIX TEXHOJIOTHM
(mpotokon Ne5 ot 31.03.2017)



1. CTpykTypa H 00111251 TPYA0EMKOCTb 1M CHUIIIHHbI

OO61mas TpyJ0eMKOCTh AUCHHUIUIMHBI COCTaBIseT 4 3a4€THBIC equHuUIbL. (144 yac.).

Ounas ®opma
00yJIeHIHS

Kypc 4
Cemectp 7
Jlexuuu 36
IIpakTHyeckue 3aHITUS 36
JlabGopaTopHbIe 3aHATHS -
KoHcynbrauuu +
HToro aytIuTOpHBIX 3aHATHI 72
CamocrosiTenpHas paboTa 36
KypcoBas pabora -
3auer -
OKk3ameH 36
Oouiee KOTMYECTBO YACOB 144 yac.

2. llen ocBOCHMS JTMCHUIITHHBI

Henstmu ocBoeHUS TUCHUTUIMHBI « METOIbI alpOKCUMAIIUU» CITYKaT:

- oOydeHHe OCHOBHBIM MaTeMaTHYECKUM MeToJaM 0OpabOTKH CHUTHAJIOB, HEOOXOIUMBIM
JUISL aHaIu3a MHPOPMAaIK Pa3INYHbIX TUIIOB;

- BOCIHTaHUE JOCTATOYHO BBICOKOM MAaTeMaTUYECKOW KyJBTYphl: SICHOE IOHUMaHHE
HEPa3JIeIMMOCTH MAaTEMAaTHKH Ha «IUCTYIO» U «IIPUKIATHYION;

- BbIpabOTKa NPEACTABJICHUS O POJIM U MECTe MaTEMAaTUKU B COBPEMEHHOM LIMBUIM3ALUN U
B MUPOBOH KYyJIbTYpe

- OBJIAJICHHE OCHOBAMHU TEOPHUH ANINPOKCUMALINH;

- OCO3HaHHE TEOPHUM aIMPOKCHUMALIMU KaK Ba)KHEHMILEro MHCTPYMEHTa MaTeMaTH4YE€CKOIO
aHaJIN3a;

- yCBOEHHME ammapara (YHKIMOHAJIbHOTO aHaJlW3a, KaK BaKHEHIIEro CpeacTBa
MaTeMaTUYECKOI0 MOJIEIIMPOBaHUS IPUKJIAJAHbIX 3a/1ay;

- HM3yuY€HHUE CBOMCTB pPa3IMYHbIX (PYHKIMOHAJIBHBIX MPOCTPAHCTB U MOCTPOCHHE 0a3HCOB
9TUX IIPOCTPAHCTB;

- HU3y4YeHHUE METOA0B 00pabOTKU CUTHAJIOB;

- CHUCTEeMaTH3alHsi METO/JIOB XpaHEHHUS U Mepelaud HHPOPMALMU pa3IMyHbIX TUIIOB;

- MHTEJUIEKTyaJbHOE pa3BUTHE Yyyaluxcs, (GOPMUPOBAHHE KAueCTB  MBIIUICHMUS,
XapaKTEePHBIX NIl MAaTEMATUYECKON JEATEIBHOCTH.

3. Mecro qucuumiannsl B ctpykrype OITIOII:

Juctunnuna « MeTo/ bl anmpoKCUMAalluu» OTHOCUTCS K AuciuiiinHam biok 1.
Jucuumuinael (Moaynu). Bapuatusnas dyacts. ucuumuinesl o Beidopy. b1.B.J1B.09.02.

s n3ydeHHst U OCBOEHHS AUCLMIUIMHBI HYKHBI IE€pBOHAuYalbHbIE 3HAHUS U3 KypCOB
MaTeMaTHYeCKOro aHaiu3a, (PyHKIMOHAJIBHOTO aHalW3a, JUHEHHON anreOpbl, OOBIKHOBEHHBIX
T depeHIMaTbHBIX YpPaBHEHHUM, ypaBHEHUI MaTeMaTH4ecKOM (QU3MKHU. 3HAHUS U yMEHMS,
NpPaKTUYECKUE HaBBIKHM, NPUOOPETEHHbIE CTYJEHTaMHU B pe3yjibTaTe HM3Y4YeHHs IUCLUIUIMHBI,
OyqyT UCHOJB30BaThCS MpPU HM3YYEHUH KypCOB  MaTeMaTU4YecKOro  MOJAETUPOBAHUSA,
BBIYUCIUTENHHOIO IPAKTUKYMa, IIPU BHIMOJIHEHUHN KYPCOBBIX U IUIUIOMHBIX PaldoT, CBSI3aHHBIX C
MaTeMaTHYeCKUM MOJICTUPOBaHHEM M 00pabOTKON HaOOpPOB JAHHBIX, PEIICHHEM KOHKPETHBIX
3aJa4 U3 MeXaHUKH, (PU3HUKU U T.II.

4. TpeOoBaHus K pe3yJbTaTaM OCBOCHMS U CHUILTHHBI



Komnerennuu oOyuatorierocs, popMUpyeMbIe B pe3yJIbTaTe OCBOSHUS TUCIUITIIMHBI.
B pesynbraTe M3yueHHs NHUCUUIUIMHBI OOYyYaloOUIWIiCs NOJKEH 00siagaTh CIEAYIOLIUMU

KOMIICTCHIOUAMH (peByHBTaTaMI/I OCBOCHUA 06pa3013aTeJle0171 HpOPpaMMLI)I

OIIK-1 -roTOBHOCTBIO MCIIOJIB30BaTh q)YHI[aMCHTaHBHBIC 3HAHUS B 00J1aCTH

MaTeMaTHYECKOro aHaJIn3a, KOMIUIEKCHOTO U ()yHKIIMOHAJIBLHOTO aHaJIu3a, anreOpsl,
aHATUTHYECKON TeoMeTpuH, 1u(dhepeHInanTbHON TEOMETPHH U TONOJIOTHH, AU HepeHIInaTbHBIX
YPaBHEHUH, JUCKPETHOU MAaTEMaTUKA U MaTEMAaTUYECKOU JIOTUKH, TEOPUU BEPOSITHOCTEH,
MaTE€MaTUYECKON CTATUCTUKU U CIIyYalHBIX IPOLECCOB, YACIECHHBIX METOJ0B, TEOPETUIECKOMN
MEXaHUKH B OyTy1iei mpoeccHoHaTbHON IEATEIbHOCTH

3aJa4M, 3HaHHUC ITIOCTAHOBOK KJIACCHMYCCKHUX 3aJa4d MaTCMaTUKU,

YBUJIETH CJIEACTBUS TOJYYCHHOTO pe3ysIbTaTa.

OIIK-3 -crtiocoOHOCTBIO K CaMOCTOSTEIbHON HAyYHO-UCCIICIOBATEIILCKON padoTe ;
[IK-2 -crioco6HOCThIO MaTEMaTHUYECKH KOPPEKTHO CTaBUTh €CTECTBEHHOHAYUHbIE

[TK-3 -criocoOHOCTBIO CTPOTO I0Ka3aTh YTBEPKIACHUE, CHOPMYIUPOBAThH PE3yJIbTaT,

B3aumocBs3b TIaHUPYEMBIX PE3yJbTaTOB OOyUYeHUS MO AUCHUILTUHE ¢ (POpMHUpPYyEeMBIMU
koMmrrerenrmamu OTTOIT:

Komnerenuun
IlinannpyeMsble pe3y/ibTaThbl 00y4eHH s, COOTBETCTBYIOLIHE
¢popmupyembim komnerennusav OIOII
Kon DopmMyIMpPOBKA
3HaTh: Ymernb Baanern:
OIIK | roTOBHOCTBIO - MIOHATHUE CUTHAJIA, - UCIIOJIB30BaTh | - METOJIAMH
-1 HCIIOJIb30BaTh KJIaCCU(UKAIUIO pa3uyHbIe MaTeMaTUYeCKOro
(dyHIaMeHTaIbHBIE CUTHAJIOB, METO/IbI METO/IbI MOJICJTUPOBAHUS;
3HaHUA B 00JacTu 00paboTKu; afMpOKCUMALUU | - pa3IMYHBIMU
MaTeMaTHU4eCKOro - moHsiTHE Oasmca MIpH pelIeHUur METOIaMH
aHau3a, [Taynepa B MPaKTUYECKUX arnIpoOKCUMAaLIUU
KOMILJIEKCHOTO U HOPMHPOBAHHBIX 3a/1ay4; NIpH peleHUur
(GYHKIIMOHATILHOTO IIPOCTPAHCTBAX. - CTPOUTh MPaKTUYECKUX
aHanM3a, areopsl, BBIYMCIIUTENBHBI | 3aJ1a4.
aHAIIMTHYECKOU € aIrOpUTMbI Ha
r€OMETPHH, OCHOBE
nuddepeHIaIbHON BBIOPAHHOT'O
Tr€OMETPUU U METOJ1a
TOMOJIOTHH, anmpoOKCUMAIIUH.
QG depeHIaIbHBIX
ypaBHEHUH,
JIUCKPETHOMN
MaTeMaTUKU U
MaTeMaTU4YeCKOM
JIOTUKH, TEOPUHU
BEPOATHOCTEM,
MaTeMaTUYeCKOn
CTaTUCTUKHU U
CITy4aitHBIX
IIPOLIECCOB,
YUCJICHHBIX
METOJIOB,




TEOPETUYECKOMN

MEXaHHKH B
Oymymieit
npodeCCHOHAIBHON
JIESITCIIbHOCTHU
OIIK | cnocoOHOCTBIO K - pa3IMYHBIC BUBI - peaTu30BbIBATh | - HABBIKAMU
-3 CaMOCTOSATEIbHOM anmnpoKCUMALINU: Ha IIK SICHOT'O, TOYHOTO,
Hay4HO- MTOJIMHOMHUAJIbHAS, BBIYMCIIUTEIBHBI | TPAMOTHOTO
HCCIICA0BATCILCKOM TPUTOHOMETPUYECKA | € aJITOPUTMBI Ha | U3JI0KEHHS CBOMX
pabote s, CIUIaiH- OCHOBE MBICJIEH B YCTHOU
anmpoKCUMalus, BBIOPAHHOTO ¥ IUCHbMCHHOM
aTnMpPOKCUMAITUS MeTO/1a peun,
BCILJICCKAMU; arnmpoKCUMAllUU | UCIIOJIb30BaHUS
- 0 posu c pa3IUYHBIX
(YHKITMOHATTBHBIX HCIOJIb30BAHUEM | S3BIKOB
MIPOCTPAHCTB MPHU COBPEMEHHBIX MaTeMaTHKH
MaTeMaTHIECCKOM BBIYHCIIUTENbHBI | (CIIOBECHOTO,
MOJICTMPOBAHUH, O X CPEJICTB. CHMBOJIMYECKOTO,
Teopuu 6A3UCOB B rpaduueckoro),
HOPMHUPOBAHHBIX CBOOOIHOTO
MPOCTPAHCTBAX, repexoja ¢
METOJ1ax OJTHOTO SI3BbIKA Ha
arnmpoKCUMAlIUH, IpyTou st
YUCIICHHBIX WJUTFOCTPAITUH,
aAropuTMax Ha WHTEPIPETAINH,
OCHOBE METOJIOB apryMeHTalluu 1
anmpoOKCUMAITUH. JI0OKa3aTelIbCTBA;
- HaBBIKAMH
IIOMCKa,
CHCTEeMaTH3aIuH,
aHalu3a u
KJIacCU(PUKAIINH
uHpopManuy,
HCTIOJIb30BAHMS
Pa3HOOOPa3HBIX
HH(pOPMAITMOHHBI
X UCTOYHUKOB,
BKJIIOYAst
yueOHYI0 U
CITPaBOYHYIO
JUTEpaTypy.
[1IK-2 | cnocoOHOCTRIO - BEIYUCIIUTEIbHBIE - 1aBaTh - HaBBIKAMU
MaTeMaTUYCCKH QITOPUTMBI HA OCHOBE | 00OCHOBaHUE MPOBEACHUS
KOPPEKTHO CTaBUTh | PA3JIMYHBIX METOJIOB BBIOOpA TOTO JIOKa3aTeIIbHBIX
€CTECTBEHHOHAYYHbI | allpOKCUMAIUU 1 WJIA HHOT'O paccyXIeHui,
€ 3a1a4u, 3HaHHUE 00pabOTKH CUTHAJIOB. | METOJa apryMeHTalIlnu,
IIOCTAaHOBOK anMpPOKCUMAIIMU | BBIIBYDKCHUS
KJIACCHYCCKHX 3a7a9 MIPH pelIeHUN THUITOTE3 U UX
MaTeMaTUKU KOHKPETHOMU 000CHOBaAHHS.
MPAKTUYECKOM
3a7a4u;
[1IK-3 | cnocoOGHOCTRIO - TIOHSATHE CUTHAIIA, - UCIIOJIL30BaTh - METOJaMHU




CTpPOTO JI0Ka3aTh KJIaCCUPUKAIIUIO pa3IUYHbIC MaTeMaTH4eCKOTro
YTBEpPKIICHHE, CUTHAJIOB, METOIBI METO/IbI MOJICJIUPOBAHMSI,
chopMyIUpOBaThH 00paboTKu; arfMpoOKCUMALIUU | - PA3IMYHBIMU
pe3yJbTaT, YBUACTh | - MOHATHE Oa3uca IIpY pEIICHUN METOIaMHU
CIIENICTBUS [Maynepa B MPAKTHYECKHUX anmpOKCUMAIUU
MIOJTYYSHHOTO HOPMHPOBAHHBIX 3aj1ay; MIPH PEIICHUN
pe3ynbrara MIPOCTPAHCTBAX. - CTPOUTH MPAKTUIECKHUX
BBIYUCITUTENBHBI | 3a/1a4.

€ aNropuUTMBI Ha
OCHOBE
BBIOPAHHOTO
MeToza

AlIpoOKCUMaIuu.

[Tpu npoBeneHNN yYeOHBIX 3aHATHIA 00SCIIEYMBACTCS Pa3BUTHE Y OOYYAIONINXCSl HABBIKOB
KOMaHJTHOW pabOThl, MEKITMYHOCTHOW KOMMYHUKAIIUH, IPHHATHUS PELICHUH, TNAEPCKUX KaYeCTB
(BKJTFOUAst TIPH HEOOXOJIUMOCTH TPOBEJICHUE WHTCPAKTUBHBIX JICKIUH, TPYMITOBBIX JAHCKYCCHIA,
POJICBBIX UIpP, TPCHUHIOB, aHAJINU3 CI/ITyaI_II/Iﬁ U HUMUTALHUOHHBIX MOI[GJICI\/JI, nmpenogaBanue
TUCIUIUIAH (MOJyJei) B (opMe KypCcOB, COCTaBJICHHBIX Ha OCHOBE pe3yJIbTATOB HAyYHBIX
WCCIIEIOBAaHUI, B TOM YHCIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MpodecCHOHaAThHON
JESATETLHOCTH BBITYCKHUKOB U TOTPEOHOCTEH paboToaTeNeH ).



5. Copep:xkanne u yueOHO-MeTOANYECKAS KAPTA JUCHUILJIMHBI

Taoauna 5.1

Homep
HeaeJan

HaumMmeHoBaHue TeM
(BOTIIpOCOB),
HM3y4aeMbIX 10 TaHHOI
JUCIUILINHE

SangaTusa

CamocrosiTeibHasi padoTa

CTY/J€HTOB

p

Conepxanue

Yacrwl

DopMbl
KOHTPOJISI

Bajbl

min max

JIuteparypa

BBenenue B Teoputo
CUTHAJIOB U CUCTEM. THIIBI
curgaioB. CHCTEMBI
npeoOpa3oBaHuUs CUTHAJIOB.
Nudopmanmonnas
€MKOCTh CUTHAJIOB.

20

YcTHBIN ompoc,
COOOIICHHS 10
BOIIPOCAM TEMBI,
KOHCIIEKT.

151, [11], [13],
[17]

MHoxecTBa.

10

(11, [2], [4], [10],
[18] - [20]

HenpepsiBHBIE U KyCOYHO-
HeNpepbIBHbIE (PYHKIUH.

20

(11, 2], [4], [18] -
[20]

Merpuyeckue
npocrtpancTea. Teopema o
MIOIIOJIHEHUH METPUYECKOTO
IIPOCTPAHCTBA.

(11, [2], [4], [18] -
[20]

JIuneitnbie
HOPMUPOBAHHBIC
mpocTpaHcTBa. Teopema o
IIOTIOJTHEHUN
HOPMHPOBAHHOI'O
IIPOCTPAHCTBA.

20

[1] - [4], [18] - [20]

I'uns6epToBEI
npoctpanctBa L2 u 12

[1] - [4], [18] - [20]

DJIEMEHT HaWTy4IlIero
npuOIMKEeHUS B
TUIHOEPTOBOM
IPOCTPAHCTBE.

(1] - [4], [18] - [20]




8. DIIeMEHTHI TEOPHU 20 20 [1] - [4], [18] - [20]
JIMHENHBIX OrPaHUYEHHBIX
OIIepPaToOpOB.

9. DJIeMEHTHI TEOPUH 10 10 [1] - [4], [18] - [20],
annpoxcumanuu. basucel B [6] — 91, [12], [14] -
HOPMHUPOBAHHBIX [16]
IPOCTPAHCTBAX.

PaBHOMepHBIE
IpUOTHKEHUS
HENPEPHIBHBIX (PYHKIUH
TIOJMHOMAMH.
PaBHOMEpHBIE
NpUOTHKEHUS
HENPEPHIBHBIX (PYHKIUH
TPUTOHOMETPUYECKUMHU
HOJIMHOMAMH.

10. Basuc B C[a,b]. [Toctpoenne 10 [1] - [4], [18] - [20],
fazuca 1O  JBOUYHBIM [6] - [9], [12], [14] -
TOYKaM. Teopema [16]

[Mlaynepa.

11. OpTOHOPMHUPOBAHHEIE 10 [1] - [4], [18] - [20],
0asuchl B T'WILOEPTOBBIX [6] - 91, [12], [14] -
npoctpancTBax. [Ipumepsbr [16]
6a3ucoB.

TpuronomeTpuyeckuit
6azuc.
12. bazuc Xaapa. BeiiBnersl 10 [5], [11], [13],

(BCcTLIIECKH) Xaapa B
IIPOCTPAHCTBAX L2(R).
KpatnomaciitaOHbIit

aHaM3  JUIA  CHUCTEMBI
BCILIECKOB Xaapa.

(171, [1] - [4], [18] -
(201, [6] - [91, [12],
[14] - [16]




YceronuuBocTh
OPTOHOPMHPOBAHHBIX
0a3ucoB B MpOCTpaHCTBAX
['unb6eprTa.
MUHHMaIBHOCTh CHCTEMBI
B IipocTpaHcTBe ['mnnbepra.

Kpurepuii 0a3uCcHOCTH
CUCTEMbl B IIPOCTPAaHCTBE
I'mnpbepra.

13. Basucel Pucca. basucHocTsb 20 [51, [11], [13],

o Puccy CHUCTEMBI [17], [1] - [4], [18] -
JKCIIOHEHT. Basucsl, [20], [6] - [9], [12],
KBaJPaTUYHO OJM3KUE K [14] - [16]

Oaszucam Pucca. bazucsl

bapn. Kpurepuit

0a3ucHOCTH bapu B

TepMuHax martpul ['pama.

14. CrekrpanbHas Teopusl 10 [1] - [4], [18] - [20],

JIMHENHBIX ~ OTPAHUYEHHBIX [6] — 91, [12], [14] -
OTIepaToOpOB. Crexrp. [16]
@OyHKIMKA OT omeparopa.
DneMeHThI TEeopuu
BO3MYILEHUN.
[Tpunosxenusl. 3anava
Honkuna-Camapckoro.
OKBUBAJICHTHAs
dopmyaHrpoBKa 3a/1a4H.
Kopuessie byHKIIUN
3a7auu. buoproronanbHas
cucreMa (DYHKITHH.

15. O 4YHCIEHHOM peIIeHHH 30 [11 - [4], [18] - [20],

OJHOU

[6] - 191, [12], [14] -




HECAMOCONPSIKEHHON [16]
3amaun. Metonbl byOHOBa-
lNanepkuna u [anepkuna-

ITerpoga. CXoauMoCTb

MeToA0B ["anepkuHa.

HUTOIro 36 36 36 0 100
IIpumeyanus:

— Bce Buibl yueOHOM pabOThl MOTYT MMPOBOAMTHCS AUCTAHIIMOHHO Ha OCHOBAHHH JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.

— B nensix peanuzanuy MHINBUAYAITBHOTO MOAX0/1a K 00yUEHHUIO CTYACHTOB, OCYIIECTBISIONINX YUeOHBIH MPOIECC 110 HHIUBUAYAITEHON TPAGKTOPHH B PaMKax
MHANBUIYATFHOTO pabOYero IiaHa, N3y4eHne JaHHON JUCIUILIMHBI MOKET OCYIIECTBISTHCS Yepe3 HHANBUAYAIbHbIE KOHCYIBTAIIUN MIPEIOIaBaTeNss OYHO, B YaCh
KOHCYJIbTALIUH, o 3JIEKTPOHHOMN noyTe u c HCTIOJIb30BaHUEM wiatdopm JIUCTAHIITUOHHOTO 00y4eHusI.



6. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B cooTBeTcTBUM € TOCYJapCTBEHHBIMH 0Opa30BaTENbHBIMU CTaHJAPTAaMHM  BBICIIETO
oOpa3oBaHMs peanu3alys yueOHOro rnpoiiecca A0KHA IPeycMaTpuBaTh MPOBEACHNE 3aHATUH B
MHTEPAKTUBHBIX U aKTUBHBIX (hopmax. BHeapenue stux Gpopm oOydeHuss — OJHO U3 BaKHEHIITNX
HaIpaBJICHUH COBEPIIEHCTBOBAHUS MOJITOTOBKU CTYJIEHTOB B COBpeMEHHOM By3e. Llenp —
noBbleHne 3¢ pekTuBHOCTH 00Pa30BaTENBHOTO MPOLECcCa, JOCTH)KEHHE BCEMU 00YYatOIMMHUCS
BBICOKHX PEe3yJIbTaTOB O0yUEHHSI.

WuTepakTuBHbIE (OPMBI TPOBEACHUS 3aHATHH MpeanoaaraoT 00yuyeHne B COTPYIHUYECTBE.
Bce yuacTHukM 00pa3zoBaTeNbHOTO Ipoliecca (IpernoaaBaTesb U CTYACHThI) B3aUMOAECUCTBYIOT
Jpyr ¢ OpyroMm, oOMeHHBaIOTCS MHQpOpMaLueil, COBMECTHO PEUIaoT MPOOJIEMbl, MOAEIUPYIOT
cutyauuu. CyTh HCIOJIb30BaHUS AKTHUBHBIX W HMHTEPAKTHUBHBIX (OPM NPOBEIEHHSI COCTOUT B
HOTPY’KEHUH CTYJEHTOB B pealibHyl0 aTMoc(epy IeI0BOro COTPYIHMYECTBA MO Pa3peIICHUI0
po0JieM, ONTHUMAJIBHYIO JIJ1s1 BRIPAOOTKH HABBIKOB M Ka4€CTB OyIyIIETO CIEIUaINCTa.

JUis  pelleHuss BOCIUTATENbHBIX W Y4YEOHBIX 3a/Jad IPernojaBaTelieM MOTYT ObITh
WCIIOJIb30BaHbI CIEAYIOIIUE HHTEPAKTUBHBIE (POPMBI O0yUEHUSI.

TpaanunoHHbIe JIEKIHH M NPAKTHYECKHEe (CEMUHAPCKHE) 3aHATHS C UCIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOT .

JleKuMs-1uaa0r — CoAepKaHUE MOJAETCS YEPE3 CEPUI0 BOIPOCOB, HA KOTOPHIE CTYIEHT
JIOJKEH OTBEYaTh HEMOCPEACTBEHHO B XO/1€ JIEKIUH.

OnnaiiH-ceMMHAp — Pa3HOBUIHOCTh BeO-KOH(EPEHIIUH, TPOBEICHIE OHIAH-BCTPEY WU
npe3eHTauuii depe3 MHTEpHET B peXUME peasbHOro BpeMeHH. Kakapli W3 Y4YaCTHUKOB
HAXOJIUTCS Y CBOET0 KOMIIbIOTEpa (CPEeICTBA CBA3H), & CBA3b MEXK/Y HUMU MOJIZIEPKUBAETCS Yepe3
WHTepHeT nocpeacTBOM 3arpykaeMoro NpuaoKeHus, yCTAHOBJIEHHOTO HAa KOMIIBIOTEPE KaXKI0r0
y4aCTHHKA.

Buneoxongepenunss — ceanc BuacokoHdeperncsszu (BKC) — »sTo TexHomorus
MHTEPAKTUBHOTO B3aUMOJEHUCTBUS JIByX U 0oJiee Y4aCTHHUKOB 00pa3oBaTENbHOrO IMpolecca s
oOMeHa nHpopMaIueil B pealbHOM PEeKUME BPEMEHHU.

Bujaeo-neknus — CHATas Ha KaMepy COKpallleHHas JEeKIHs, 10MoJIHeHHast GoTorpapusiMu u
CXEMaMH, WITIOCTPUPYIOIIAs [101aBa€Mbli B JIEKIIMM MaTepHall.

TexHonornss 3JIEKTPOHHOIO o00y4eHHs (peanusyercs INpU TOMOIIM DJIEKTPOHHOMN
oOpazoBarenbHoil cpenpl COI'Y mpu ucnons3oBanuu pecypcoB OBC, mnpu mnposeneHuun
aBTOMATH3UPOBAHHOTO TECTUPOBAHUS H T. 11.).

TBopueckoe 3ajaHue COCTaBIsET CoJepKaHUE (OCHOBY) JIFOOON MHTEPAKTUBHOM (HOPMBI
NpOBE/ICHUS 3aHATH. BhIoHEHNE TBOPUECKUX 3a/1aHUI TpeOyeT OT CTyIeHTa BOCIIPOU3BEACHUS
NOJlyYeHHOW paHee uH(popMauuu B QopMme, ONpeaensieMoil mpenojaBareieM M TpeOyromen
TBOpYECKOTro mnoaxonaa: 1) moabopka NMpUMEpPOB M3 NPAKTUKW; 2) MOAOOpKa MaTepuaia Mo
orpeziesIeHHON Mmpobiieme;

Ily6myHas nmpe3eHTALUS NMPOEKTA - caMblil 3(pPeKTUBHBIN crOcO0 JOHECEHUs! BaXKHOM
UHPOPMALMU TIPHU ITyOJUYHBIX BBICTYIUICHHSX. Claia-npe3eHTalud MO3BOJSIOT YPPEKTHO U
HAarJISITHO NIPEJCTaBUTh COAEPIKaHUE, BBIIEIUTh U MIPOMIUTIOCTPUPOBATH COOOIIECHHE.

NHTepakTHBHAs JIeKIUsl TPEACTaBIseT COOOM BBICTYIUIEHHE IpPENojaBaTess MNepen
ayUTOpUN CTYJEHTOB C IPUMEHEHHEM CIEeAYIOIIUX HWHTEPAKTUBHBIX (opM 0O0ydeHus:
1. ynpaBnisiemasi tuckyccust wim Oecena; 2. JEMOHCTpANUs CIAHI0B WK Y4eOHBIX (HUIbMOB; 3.
MO3TOBOH IITYpM; 4. MOTUBALIMOHHAs PE€Yb U JIp.

Pa3paboTrka npoekTa 1o3BoJII€T yYaCTHUKAM MBICJICHHO BBIMTH 3a MPEAEIbl ayIUTOPUU U
COCTaBUTh MPOEKT CBOMX JIEHCTBUI MO 00CyXJaeMOMY BOIPOCY YUAaCTHUKH MOTYT OOpaTHThCA
3a KOHCYJbTalMEH, JOIMOJHUTENBHON JHUTEpPaTypoll B CIELUATU3UPOBAHHBIE YUPEKACHUS,
OUOJIMOTEKH U T.1I.

IIpoGeMmHOe 00y4yeHHe - TOWCK OTBETOB HA BOIIPOCHI IO TEME.



7. YueOHO-MeTOAMYeCKOe o0ecneYeHrne CaMOCTOSATe IbHON padoThl

CamocTtosaTenbHast paboTa o0ydaroluxcs SBISETCS OJHUM U3 BUIOB YYEOHBIX 3aHSATHH.
CamocTosTenbHast paboTa IPOBOJUTCS C LIEIBIO:

— CHCTEMAaTH3allMU U 3aKPETICHUs MOJTYUYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
yMEHUN 00y4aromuxcsi CTy/ICHTOB;

— yrayOJeHHs U paclIupeHus TeOPETUIECKIX 3HAHUM;

— (QopMHUpOBaHWsA YMEHHUW WCIOIH30BaTh HOPMATHUBHYIO, TIPaBOBYIO, CIIPAaBOYHYIO
JOKYMEHTAIMIO U CTICLIMAIIbHYIO JIUTEPaTypy;

- (opmMupoBaHHUS CaMOCTOSITEILHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alliy;

— Pa3BUTHS UCCIIEAOBATEIbCKUX YMEHUM.

K Bugam camocrosTenbHON pabOThl MPU W3YYEHUU NAaHHOW JMCUUIUIMHBI OTHOCHUTCS:
HalmucaHue J0KJIa/10B, 3CCe, MOAr0TOBKA MPE3eHTAlU, CAMOCTOSITEIbHOE U3yUEHHUE JIUTEPATyPhl
MO0 TeME€ U COCTaBIIEHHWE 10 HEH KOHCIEKTOB, paboTa CO CHPaBOYHBIMU MaTepHallaMu
(TEpMHHOJIOTUYECKUMH ¥ HHBIMU CIIOBAPSIMU, SHITUKIIOTICAUSIMH) U T.1I.

Tembl 1 hOpMBI BHEAYTUTOPHOM CAMOCTOATEIHHON PabOTHI, €€ TPYAOEMKOCTH COJEPIKATCS
B pazaene 5, Tabm. 5.1.

Meroanueckue peKOMEHAAIMH MO JUCHUIIIMHE IPUIAraloTCs.

8. OneHo4HbIE CpeICTBA I TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH,
PYOe:xHOM aTTecTAllUN U MPOMEKYTOYHOM aTTeCTAIMY 10 UTOraM OCBOEHHUSA
AUCHUILTHHBI

PaGouass mporpamMma mpeaycMaTpuBaeT TMPOBEACHHE JIEKIMOHHBIX U MPAKTHYECKHX
3aHSTUMN, a TAKXKE CIeAYIOIINE BUIbI pabOT: CAMOCTOSITENbHYIO paObOTy CTYIEHTOB 10 IIOJITOTOBKE
YCTHBIX COOOIICHMIA, HAMTUCAHUIO JOKIA0B, MOATOTOBKY MPE3eHTANN U 00CYKIEHUH TT0 TeMaM
JTUCIUTIIUHEL - pab0Ty B aKTUBHOW U MHTEPAKTUBHOU (popMax.

PaGouas nmporpamma mnpezmnonaraet TeKyIuid U MPOMEKYTOYHBIA KOHTPOJIb 3HAHU.

Texywuii KOHMpPOL — 3TO HENPEPHIBHO OCYIIECTBISEMbII MOHUTOPUHT YPOBHSI YCBOCHHUS
3HaHUN U POPMHUPOBAHUS YMEHHUI M HABBIKOB B T€YCHHE CEMECTpa WK yueOHoro rofa. Texymui
KOHTPOJIb 3HAaHWW, YMEHMM UM HaBBIKOB CTYJCHTOB OCYIIECTBISIETCS B XOJI€ YUYEOHBIX
(ayaIuTOpHBIX) 3aHATUI, NPOBOAMMBIX MO pacnucanui. PopmMamu TEKyIIero KOHTPOIs
BBICTYMAIOT OMPOCHI Ha 3aHATUSX C LEJTbI0 MPOBEPKU HAIWYHUS 3HAHUM, HEOOXOIWMBIX ISt
YCBOEHUSI HOBOTO MaTepHaia Uilu JJIsl BBISCHEHUS CTENIEHU YCBOCHHSI U3JI0KEHHOTO MaTepuara.

Pybeoicnviii konmpons OCyHIECTBIISETCS 10 OKOHYAHUU W3YYEHMs MaTepuana MOAYJsS B
3apaHee YCTaHOBIIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOJUTCS C LETBIO0 OMpeeNeHus
KayecTBa yCBOSHHsI Marepuajga y4eOHOro MOMAyNs B IIeJIOM. B TedeHume cemecTpa Takue
KOHTPOJIBHBIE MEPOTIPUATHUS IPOBOAATCS O TPaUKYy.

KouTpoJsbHble 3a1aHus (1eMOBEpPCHH) IS OLEHKHM 3HAHM, YMEHHH, HABBIKOB M
(WJIM) onbITAa JEATEJbHOCTH, XapaAKTEePU3YIIHUX ITanbl ()OPMUPOBAHUS KOMIIETEHUHH B
npouecce 0CBOeHHsi 00pa30BaTeJIbHOM MPOrPaMMBbI

1. Peanu3oBatb Ha si3bike Python unu Scilab anroputm HaxoXJI€HHS 2JI€MEHTa HAaWTy4lIero
NpUOJIMKEHUS B THIIHOEPTOBOM IPOCTPAHCTRBE.

2. PeanuzoBatb Ha s3bike Python unu Scilab anroputmsl uncneHHOro penieHus 3aaadu
[typma-JInyBumisg metooMm ["anepkrHa U pa3HOCTHBIMU MeTogaMHu. CpaBHUTH
MOJIyYEeHHbIE Pe3yIbTaThl BEIYMCICHHUH C TOUHBIM pelieHueM. BriBecTu rpaduku
IIOJIYYEHHBIX PEIICHUM.

Kputepun oniennBanus npeactaBiensl B Tadnuie 8.1.



IIpumepsb! TeCTOBBIX 32JaHUH N0 AMCLHMILJINHE:

Cucrema 371€MEeHTOB f,, f,,..., f, IMHEWHO 3aBUCHUMA TOT/Ia U TOJBKO TOT'/1a, KOraa
+G(f}s frres f,)=0
G(f1> frs 1)< 0
G(f,5 frsn f))>0.

Bepho nu yrBepkaeHue, YTO I IUHEHHO HE3aBUCUMOI CUCTEMBI BEKTOPOB f|, f,..., f,

Bcerna G(f,, frrees f,)>07?

+BepHo

Hesepno

HepaBencTBo Anamapa umeeT BUJT

+G(fyvs £,) SG(1)G(f)G(f,) YmeN.
G( S5 £) >G(1)-G(f2) - G(f,)) YmeN,
G(fyser ) SG(f,) + G(fy) ++-+ G(f,) YmeN.

[Iycts nMeeTcst TMHEMHO HE3aBUCUMAsi CUCTEMA BEKTOPOB @, @, ,...,{, B €BKIHIO0BOM

npocTpaHcTBe E . Toraa MOXHO MOCTPOUTH OPTOHOPMHUPOBAHHYIO B £ CHCTEMY

€,6,,...,e, TaKylo, UTO
+L(e,e,,....e,)=L(@, 0,5, ) (k=12,...,m).
L(e,,e,,....e,) < L(@,,@,,....0,) (k=12,...,m).

L(e,,e,,....e,) > L(@,0,,....,0,) (k=1.2,...,m).

Metoauka ¢gopMupoBaHus pe3yJbTUPYIONUIEH OLEHKH

Tadauua 8.1
Jta | ®opma KpuTtepnu oneHnBanus (MPOLEHT 0T MAKCHMAJIBHOTO KOJI-Ba 0a/1710B)
n | KOHTPOJH 86-100 % | 71-85% | 60-70% Menee 60%
1. Texywuui koumponv (max 25 b6annos 3a 1 mooynv)
7-8 bamoB 67 baioB 4-5 dansoB 0-3 damtoB
ITocemenne | CTymeHT MoceTun CTyzieHT IoceTH CTyIeHT moceTHI CTyzIeHT moceTH




3aHATHH 6onee 85% 3ansaruit | 71-85% 3ansruit 56—70% 3ansaTui MeHee 56% 3aHaTuit

(max 8 6.)

9-10 6asoB 7-8 basoB 6—7 GayuioB 0-5 bantoB

Texymas CTyeHT akTUBHO CTyneHT akTUBHO CryneHt CryneHt

pabora B paboTtaet Ha pabotaer Ha HEJIOCTaTOYHO HEI0CTaTOYHO

TEYCHUE 3aHATUSIX, 3aHATHUIX, XOPOIIO | aKTHBHO paboTaeT aKTUBHO paboTaeT Ha

MOy ISt TIPEBOCXOTHO BEITIOJTHSICT 3a/IaHVsI | Ha 3aHATHSIX, 3aHATHUSIX,

(max 106.) BEITIOJTHSCT BCE Tpero1aBaTes. YIOBJIETBOPUTEIFH | HEYJOBICTBOPUTEI
3aaHAs O BEITIOJHSET HO BBITIOJTHSET
TperoiaBaTes. 3aJaHAS 3a/1aHAs

Mpero1aBaTes. Mpero1aBaTes.
3/2 Gamna 2 Gamna 1 Gayn 0 GayoB

Joxknan, Tema momHOCThIO Tema B OCHOBHOM Tema yacTuyHO Tema He packpsITa.

Mpe3eHTaly | PacKphITa. packpbiTa. packpbITa. HeynosneTBopuTens

A IIpeBocxoanoe Xopotuee BiajieHue | YIOBIETBOPUTENIbH | HOE BIIaJICHUE

(max 36.)/ BIIAJICHUE MaTepHUaIoM. o€ BIIaJICHHE MaTepHUaIOM.

OTIOPHBIN MaTepUajioM. Cpennuii ypoBeHb MaTepUajoM. Henocrarounsrit

KOHCIIEKT Bricokuii ypoBeHb camMocCTosATeNIbHOCTH | Hu3kuit ypoBeHb YPOBEHB

(max 20.) CaMOCTOSITCIIFHOCTH | , IOTHYHOCTH, CaMOCTOSITEIIFHOCTH | CAMOCTOSITEIIBHOCTH,
, IOTHYHOCTH, apryMEHTHPOBAHHO | , JOTHYHOCTH, JIOTHYHOCTH,
aprYMEHTHPOBAaHHO | CTH. XOpOIIHit apryMEHTHPOBAaHHO | apryMEHTHPOBAHHOC
CTH. CTHITb M3JIOKEHUSL. CTH. TH.

IIpeBocxonHbIi VnosnerBopurensH | HeynoBnerBopurens
CTWJIb U3JI0’KEHUSI. Bl CTUJIb HBIN CTUIIb
H3JI0KCHUSL. M3T0KEHUSL.
2. Pybesicnuiil konmpoas (256. 3a 1 mooynv)
22-25 Gaios 18-21 Gayn 14-17 Gayuios 0-13 6asnoB

KonTtponsHa | [IpaBmibHO [IpaBunbpHO 3amanus 3amaHus BBITIOTHEHBI

st pabora BBIIOJTHEHBI BCE BBIMOJIHEHA BBINOJIHEHBI 00Jice | MEHEe YyeM
3a/1aHusl. 0oJIbIIas YacTh YeM HAIoJIOBUHY. HATIOJIOBUHY.
IIponeMoHCTpUPOB | 3amaHuUi. [IpucyrcTByIOT [IponemoncTpupoBa
aH BBICOKHUI [pucyrcTByroT CephE3HBIC ONIMOKHU. | H
YPOBCHB BIAJICHHUSI | HE3HAYUTEIHHBIC [IpogeMOHCTPHUPOB | HEYAOBICTBOPUTEIH
MaTEepHAIIOM. OIITNOKH. aH HBIA YPOBEHB
[posBieHbI [IpogeMOHCTPHUPOB | YIOBICTBOPUTENFH | BIAJCHUS
TIPEBOCXOIHBIC aH XOPOIIHHA BIif ypOBCHB MaTepHaIOM.
CIIOCOOHOCTH YPOBCHb BIAICHUS | BIAJCHUS IIposiBneHbI
MIPUMEHSTH 3HAHUS | MaTepHajoM. MaTepHAIIOM. HEIOCTaTOYHBIE
Y yMEHUS K [IposiBnens! [IposiBiIeHBI HU3KHE | CIIOCOOHOCTH
BBITIOJTHEHHUIO cpeaHue CIOCOOHOCTH MIPUMEHSTh 3HAHUS U
KOHKPETHBIX CIIOCOOHOCTH MPUMEHSTH 3HAHUSA | YMEHHS K
3aJIaHHH. MPUMEHSTh 3HAHUS | ¥ YMCHHUSA K BBIMOJIHCHHIO

U YMCHUSI K BBITIOJTHCHHUIO KOHKPETHBIX
BBIITOJTHCHHTO KOHKPETHBIX 3aJTaHMA.
KOHKPETHBIX 3aJaHHH.
3aJIaHNH.
3. Umoeoswitl kKonmpoab no oucyuniume
43-50 GaymioB 3642 6amna 28-35 bamioB 0-27 bayoB

DK3aMeH/3a
yer

JlaH nonHbIH,
Pa3BEpHYTHII OTBET
Ha [IOCTaBJICHHBIN
Bonpoc. OTBer
(dhopmymnmupyercs B
TEpMHHAX HAYKH,
U3JI0XKEH
JUTEPATyPHBIM
SI3BIKOM, JIOTWYCH,
JIOKa3aTeJeH,
JEMOHCTPHUPYET
ABTOPCKYIO
TTO3UIIHIO CTYICHTA.

JlaH ronHbIA OTBET
HAa TTOCTABJICHHBIH
BOTIPOC, TIOKa3aHO
YMEHHE BBIICITUTh
CyIIIECTBEHHBIE H
HECYIIEeCTBEHHBIC
MIPU3HAKH,
MPUYHHHO-
CJIe/ICTBEHHBIE
cBs3u. Ho
JIOTYLIEHbI
HE3HAYUTEJIbHbIE
OIIHOKU,
HCTIpaBJICHHBIC

JlaH HETOCTaTOYHO
TOJTHEIN OTBET.
CryneHr He
crocobexn
CaMOCTOSITEIILHO
BBIJIEIUTE
CYIICCTBEHHBIC U
HECYIICCTBECHHBIC
MPU3HAKH U
MIPUYUHHO-
CJCACTBEHHEIC
cBsa3u. PeueBoe
odopmicHHe
TpeOyeT MOPaBOK,

He nonyuenst
OTBETHI IO 0a30BBIM
BOIIpOCaM
JTUCHMIIINHEI WA
JaH HETIOJIHBIA OTBET
1 JIOTyIIEHBI TpyOBIe
omuoOku. Peun
HerpaMoTHasl.
VYTounstoniue
BOIPOCHI
npenojaBaTelis He
MPUBOJIAT K
KOPPEKLHH OTBETA
CTYZICHTa HE TOJBKO




CTYIEHTOM C KOPPEKIINH. Ha TIOCTaBJICHHBIN
MIOMOUIBIO BOIIPOC, HO U Ha
«HABOJISIITIX) JIpyTHe BOMPOCHI
BOIIPOCOB JUCTIATUTAHBIL.
MpEeTo1aBaTeds.

CTyneHTbl, MOMYYHBIIKE B XOJI€ TEKYIIEro M pyOeskHOro KOHTpois 56-100 6amios,

ABTOMATUYECKHU MOTYYaloT «3a4eT» WM COOTBETCTBYIOIIYIO IIKaJIe YK3aMEHALIMOHHYIO OICHKY.
PesynbpTHpyTomIas oreHKa CKiIaabBaeTcs mo cooTBeTcTBytomeit bPC gpopmyire.
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BOHPOCBI AJIA MOATOTOBKH K 3K3aMEHY:

MHuoxecTBa. MOITHOCTh MHOK€ECTBA. MHOXECTBO MEPHI HOJIb.

HenpepbiBHBIE 1 KyCOYHO-HETIPEPBIBHBIE (DYHKIIUH.

JIBonyHas cetka. IlocieoBaTeIbHOCTh IBOMYHBIX CETOK.

Xapakrepuctuueckas ¢QyHkuuss MHOoxkectBa. CryneHuatsle  ¢(yHknuu. CBoiicTBa
cTyneHuyaTsix GyHKImA. [Ipumeps! cTyneHuaTIX (pyHKIHA.

ITocTpoeHue nocae10BaTeabHOCTH CTYNEHUAThIX (DYHKIMHA HA IBOMYHBIX UHTEpBajaXx.
MeTtpuueckue npocTpaHcTBa. [IpuMepsl METpUYECKUX TPOCTPAHCTB.
ITocnenoBarensroctn Komm. Jlokazath, uTo irodas cxopasduiascs MOCIEI0BaTEIbHOCTb
€CTb I10CJIEI0BATEIbHOCT Ko,

Ilonuble MmeTpuyeckue mpocTpaHcTBa. [ITIOTHOCTP MHOXKECTB B METPHUUYECKHUX
IIPOCTPAHCTBAX.

N3omerpus. M3oMeTpuuHble METpPUYECKHE IIPOCTpaHCTBA. TeopemMa O IONOJHEHUHU
HEIOJHOTO0 METPUUECKOT0 IIPOCTPAHCTBA.

Hopma. JluneliHble HOpPMHMpOBaHHBIE IpOCTpaHcTBA. IIpuMepbl HOPMHPOBaHHBIX
npoctpancTB. IIpoctpanctBo S(I). HepaBenctBo Kommn-byHskosckoro.

Orpannuenssle QyHKIMU. [Ipumepbl orpaHUYeHHBIX GYHKLIUH.

MHoxecTBO Sl(I). Hopwma B Sl(I).

. IBomopdHBIE HOpMUPOBaHHBIE TPOCTPAHCTBA. TeopeMa o MOMOJTHEHUH HOPMHPOBAHHOTO

POCTPAHCTBA.

CkanspHoe mpousBeneHue. CBOHCTBa CKasipHOro Tpowm3BeaeHus. [IpocTpaHcTBa coO
CKaJIAPHBIM Npou3BeieHreM. [Ipumepsi.

CkansgprHoe mpousBenenne. CBoOiCTBa CKaJsIpHOTO TMpou3BeleHus. JlokaszaTh, dTO
CKaJIIpHOE MPOU3BE/ICHIE €CTh HEMPEPHIBHAS 110 COBOKYITHOCTHU MEPEMEHHBIX (PYHKIIHUS.
Teopema 0 TIOTTOTHEHUH TIPOCTPAHCTBA CO CKAJISIPHBIM ITPOU3BEICHUEM.

BbanaxoBbl mpocTpaHCcTBa.

I'unp6epToBeI IpOCTpaHCTBA LZ(Z) 51 lZ(Z).

DJeMeHT Hauiydyllero npuOinMxeHus B TMiIbOEpTOBOM MpOoCTpaHcTBe. Teopema (MeTox
NIOCTPOCHHS DJIEMEHTAa HAWJIYYIIero NpHUOIMKEHHs B THIHLOEPTOBOM MPOCTPAHCTBE).
EnMHCTBEHHOCTD 3/IeMEHTa HAUTY4Ilero NpuOIMKeHHs B THIIbOEPTOBOM IIPOCTPAHCTBE.

Onpepenurens ['pama G(f 1 f 2, ..., f) CHCTEMBI IJIEMEHTOB f 1 f 2, ..., f n, Kpurtepuit

JIMHEWHOM 3aBUCHMOCTH 3JIEMEHTOB f 1 f 2 ..., f n, JlokazaTb, 4TO G(f 1, f 2, ..., fn) >0

. AJ'Il"OpI/ITM MMOCTPOCHUS SJIEMCHTA HAWJIY4LICTO HpI/I6J'II/I)I(eHI/I$I. BennunHa OTKIOHEHUS

3JIEeMEHTa HAWIy4Ilero NpuoiImKeHus ot Bekropa V.

HepasenctBo Anamapa. O6001meHHOE HEPAaBEHCTBO Aamapa.

[Ipouenypa oproronanuzamuu ['pama-llIMuara. AIropuTM.

Omneparopel. OrpaHudeHHble omeparopbl. Jloka3aTh, 9YTO TIPOCTPAHCTBO BCEX
OrpaHMYEHHBIX ONEPAaTOPOB ecTh OaHaxoBa anredpa. Teopema o MPOJOIHKEHUH OllepaTopa
JI0 OTPaHUYEHHOTO JIMHEHHOTO OIlepaTopa.



25.
26.
27.
28.

29.

OO6paTtHbie onepatopsl. Anpo u 06pa3 onepatopa. Teopema C. banaxa 06 orpaHUYeHHOCTH
oOpaTHOTO ormeparopa.

Jlemma C. banaxa 06 00paTUMOCTH oniepaTopa.

[IpoexTop. Teopema 0 M30MOPPHOCTH MOATPOCTPAHCTB.

Komnaktheie omnepaToppl. MHOXKECTBO BCEX KOMIAKTHBIX omepaTopoB. (CBoNcCTBa.
Kpurepnii KOMIIAKTHOCTH JINHEWHOT'O ONIEpaTOpa.

Omnepatops! ['mns6epra-llImuara.

30. AnprepHatuBa @penroapma.

31.
32.
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YpaBHEHMSI ¢ TMHEUHBIMH OIIEPATOPAMH.
Boinyknbie ¢pyHkiuonansl. Jlemma I'enbdanaa.

BOl'[pOCbI JIS MOATOTOBKHU K 3a4€Ty

Teopema BeliepmTpacca 00 anmpoKCHMMallul HEMPEPbIBHBIX (YHKUUH MHOTOWIEHAMH
bepumireiina. CnenctBus u3 TeopeMbl. TeopeMa O TOYHOCTH MPUOJIHMKEHUS
MHOrowieHamu bepHuireiina.

TpuronomeTrpruyeckue NoJIMHOMbI. PaBHOMEpHbIE MPUOIMKEHUS HEIPEPHIBHBIX (QYHKIUI
TPUTOHOMETPUUECKUMHU NToJIMHOMaMH. Bropas teopema Beliepirpacca.

Teopems! J[xeKkcoHa.

basucel B HOpMupOBaHHBIX HpocTpaHcTBax. CBoiicTBa. baszuc B C([ab]). Teopema
[Taynepa.

OproHopMupoBaHHBIE 0a3uUChl B THWIIBOEPTOBBIX MPOCTpaHCTBaxX. TeopeMa O TOIHOTE
CHCTEMBI HJIEMEHTOB THJIbOEPTOBA MPOCTPAHCTBA.

Tpuronomerpudeckuii 6azuc.

basuc Xaapa.

BeiiBnetsl (Bciuieckn) Xaapa B IPOCTPAHCTBE LZ(R).

KparnomacimtaGHbIN aHaIU3 7151 CHCTEMBI BCIUIECKOB Xaapa.

VY CcTONYNBOCTE OPTOHOPMHUPOBAHHBIX 0a31COB B IMJILOEPTOBOM ITPOCTPAHCTBE.
MuHUMaNbHOCTh CUCTEMBI B THJIILOEPTOBOM MPOCTPAHCTBE.

Kpurepuii 6a3ucHOCTH CUCTEMBI B THIILOEPTOBOM MPOCTPAHCTBE.

basuce! Pucca.

basucHoCTh 110 PUCCy cHCTEMBI DKCIIOHEHT.

basuce! kBagpaTnuno 6m3kue Kk 6azucam Pucca. Teopema bapu.

basucer bapu. Kpurepuii 6asucuoctu bapu.

Cnektp omeparopa. CoOCTBeHHbIE 3HAU€HHS U COOCTBEHHbBIE BEKTOpHI OIEepaTopa.
CsoiicTBa.

CnektpanbHblil paguyc oneparopa. @opMmysa CIEeKTPaIbHOIO pajanyca orneparopa.

@DYHKIKHU OT OIepaTopa.

IToxa3aTesu 1 KpUTEPUU OLICHMBAHUS KOMIIETCHUMH HA Pa3JIMYHbBIX 3TANaX UX
(popmupoBanus, onucanue MKaJI OEeHUBAHUS

YpoBeHnb chopMHUPOBAHHOCTH KOMIIETEHIIUI

«MuHUMAJbHBIH «MuHMMAJIBHBII «Cpennuii ypoBeHb» «BbICOKHUIT yPOBEHD)
YPOBeHb YPOBEHb)» (71-85 6asnoB) (86-100 6an10B)
He JOCTHTHYT» (60-70 6a10B)

(menee 60 6ass10B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cihopmuposativi. chopmuposanbl. chopmuposanbi. chopmuposanbl.




3HaHus  OTCYTCTBYIOT, | ChopMUpOBaHbI 3HaHuA oOmpHble, | 3HaHUA TBEpABIE,
YMEHUS U HaBBIKM HE | 0a30BBIE CTPYKTYpPBI | CHCTEMHEIE. apryMeHTUPOBaHHbIE,
chOpMUPOBAHBI. 3HaHUH. YmMmenus HOCST | BCECTOPOHHHUE.
YMeHust pparMeHTapHbl | PenpOAyKTHBHBIHA Ymenus YCIELHO
u HOCST | Xapakrep, MPUMEHSIOTCS K
PETPOTYKTUBHBIN MIPUMEHSAIOTCA K | pemIeHHI0 KaK TUIIOBBIX,
Xapakrep. peLIEHUI0 TUMNOBBIX | TAK M HECTaHAAPTHBIX
HeMoHcTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KHUI ypoBeHb | JleMoHCTpupyercs JlemoHCcTpUpyeTcs
CaMOCTOSTEIIBHOCTU JIOCTATOYHBI YPOBEHb | BBICOKHM YPOBEHb
MPAKTHUYECKOTO HABBIKA. | CAMOCTOATEIBHOCTH CaMOCTOSITETLHOCTH,
YCTOWYMBOTO BBICOKAs aJalTUBHOCTB
MIPAKTHYECKOT0 HaBbIKA. | MPAKTUYECKOr0 HABBIKA
Onucanue KpUTEpHeB O eHUBAHUSA
OO0yuaromuics OO0yJaromuics OO0yuaromuiics OO0yJaromuics
JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HAaHUA | - 3HAaHUE U NTOHMMaHUE | - riy0okue,
npobensl B 3HAHMSX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHME u
y4e0HOr0 MaTepHana; MaTepuana; KOHTPOJIMPYEMOTO apryMeHTHPOBaHHBIE
- JOMYCKAIOTCSI | - HEMOJHbIE OTBETHI Ha | 00beMa MPOrPAaMMHOTO | 3HAHHS MPOTPAMMHOTO
MPUHLNIIHAIBHEIE OCHOBHBIE BOIPOCHI, | MaTepHana, MaTepuana;
OomMOKU IIPU OTBETE HAa | OIIMOKM B  OTBETE, | -  TBEpAbIE  3HAHMS | - IIOJHOE IIOHUMAaHHe
OCHOBHBIE BOIPOCHI, | HEJOCTaTOYHOE TEOPETHUYECKOTO CYIITHOCTH u
OTCYTCTBYET 3HAaHHE U | IOHUMaHHME CYIIHOCTH | MaTepuaia. B3alMOCBSI3H
[IOHUMaHHE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTh paccMaTpUBaeMBbIX
MOHATUI U KaTeropuii; - HEYBEPCHHBIE U | YCTaHABIUBAThH U | IPOLIECCOB U SIBJICHUI,
-HETIOHMMAaHHe HETOYHBIE OTBETHl HA | OOBSACHATH CBA3b | TOUYHOE 3HaHUE
CYIIHOCTH JIOTIOJIHUTEINIBHBIE NPaKTUKH M TEOPHH, | OCHOBHBIX TIOHATHH B
JIOTIOJTHUTENEHBIX BOTIPOCHI; BBISIBIISITD pamkKax o0OCyKIaeMbIX
BOIIPOCOB B paMKax | - HEJ0CTaTO4YHOE | MPOTUBOPEUHS, 3aJlaHui;
3aJlaHuil; BJIaJICHUE JINTEPATypoH, | MpoOIeMbl U TEHACHIUH | - CIOCOOHOCTD
- OTCYTCTBHE YMEHHWs | pEKOMEHJOBAHHOU Pa3BHTHS; YCTaHaBIIUBaTh u
BBITIOTHSTD porpamMmon - MIpaBUJIbHBIE U | OOBSCHSTH CBSI3b
MPaKTUUYECKUE 3aJaHUA, | AUCUUIUINHEL, KOHKPETHBIE, 0e3 | IPaKTUKHU U TEOPUH;
MpelyCMOTPEHHBIC - ymeHue 0e3 TPYyOBIX | TPyOBIX omuooK, | - JIOTHYECKA
MIpOrpaMMOi OmmnOO0K pemars | OTBETHI Ha | TIOCiIeoBaTebHbIE,
JUCLMIIINHEI; MPaKTUYECKUE 3aJaHHA, | IOCTABICHHBIE CoJlepKaTeNbHEBIE,
- OTCYTCTBHE | KOTOPBIE CJIeyeT | BONPOCHI; KOHKPETHBIE u
TOTOBHOCTH BBITIOJTHHTG. - YMEHHE  pelaTh | HCUEPIBIBAIOIINE
(cocoOGHOCTH) K MpaKTUYECKUE 3a/IaHUs, | OTBETHI HA BCE 3aaHMUS,
JUCKYCCUM W HU3KYIO KOTOpBIE clenyer | a TaKxke
CTENEHb KOHTAKTHOCTH. BBITIOJTHUTB; JIOTIOJIHUTEINIBHBIE
- BJI3JICHWE OCHOBHOI | BOIIPOCHI 3K3aMEHATOPA;
JIUTEPATypOH, - YMEHue  pemarb
PEKOMEHIOBAaHHON MIPAKTUYECKUE 3aJaHNUS;
IPOrpaMMOi - cBoOOmHOE
JUCHIUITIINHEI; HCIIOJIb30BaHME B

- HaJINYHe COOCTBEHHOMU
000CHOBaHHOM MMO3ULIMH
o 00Cy)IaeMbIM
BOIIPOCAM.

Bo3MOKHEI
HC3HAUYUTCIIbHBIC
OTOBOPKH M HETOYHOCTH

OTBETaX Ha BOIMPOCHI
MaTepHualioB
PEKOMEHJOBAHHOM
OCHOBHOH H
JOTIOTHHUTEIIEHOM
JTUTEPATYPHIL.




B pacKpBITHH
OTJICNILHBIX ITOJIOKCHUH
BOITPOCOB,
IIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETAX.
Onenka Onenka Onenka Onenka
«HEY/I0BJIETBOPUTE/Ib | «YAOBJIETBOPUTEIHLHO | «XOPOLIO» / «3aUYTEHO» «OTJIHYHO» /
HO» /He 3a9TEeHO » / «3aYTEHO» «3a4YTEHO»

9. YuyeOoHO-MeTOoAMYecKOe U HH(OPMAIIMOHHOE o0ecneyeHne JUCIUNIHHBI

a) OCHOBHAas1 JIUTepaTrypa:
1. Konmoropos, A.H., ®omun C.B. DnemeHTsl Teopun GyHKIMN U (PyHKIIMOHAIBHOTO aHAIU3A. -
7-e uza. - M. : ©USMATIIUT, 2006 r. — 572 c.

2. Jlebenes, B.U. ®yHKIIMOHATBHBIN aHAIW3 U BEIYUCIUTEIbHAS MaTEeMAaTHKA : yaeOHOe TTocoOune
/ B.W. Jlebenes. - 4-e uzn., nepepad. u gom. - M. : @uszmaraut, 2005. - 294 ¢. - ISBN 5-9221-
0092-0. (JIebener, B.1. ®yHKIMOHATBHBIN aHATW3 M BBHIYHCIUTEIbHAS MaTeMaTHKa : ydeOHOe
noco6ue / B.W. JleGenes. — 4-e u3a., mepepad. u gon. — Mocksa : @usmatiur, 2005. — 294 c. —
Pexxum noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=68363. —
ISBN 5-9221-0092-0. — TekcT : 31eKTpOHHBIN. )

3. CapoBuununii B.A. Teopust oneparopos. — M. Briciias mkomna, 1999.

4. Tpenorus, B.A. ®yHKIIMOHANBHBINA aHAIN3 : yueOHUK / B.A. TpeHorus. - 3-e uzna., ucrp. - M.
: @usmarmur, 2002. - 488 c. - ISBN 5-9221-0272-9.

5. Manamkesuu, 1.A. BeiiBier-ananus cursaios: oT Teopuu K npaxktuke / M.A. Manamikesud ;
TToBOKCKHI TOCYIaPCTBEHHbII TEXHONOTHUECK il yHIBepCUTeT. — Momkap-Ona : [ToBomkckuit
TOCYJaPCTBEHHBIN TEXHOJIOTHYECKUN yHUBEpcuTeT, 2016. — 276 c. : cxem., Tabmu., wi. — Pexxum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=459491. —
bubnuorp.: c. 219-225. — ISBN 978-5-8158-1745-6. — TekcT : 3JIeKTPOHHBIH.

0) 10MOTHUTEIbHASI JTUTEpPATypa:

6. Typuak, JLW. OcHOBBl 4McCIEeHHBIX MeTONOB : ydebHoe mocodue / JL.M. Typuak, I1.B.
[InoTHUKOB. — 2-€ u3., nepepad. u gom. — Mocksa : usmarnut, 2002. — 304 c. — Pexxum noctymna:
no noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=69329. — ISBN 5-9221-
0153-6. — Tekcr : 2IIEKTPOHHBIN.

7. OpemkoBa, M.H. Yucnennsle meropl: Teopus u anroputmsl / M.H. Opemikosa ; CeBepHbIi
(Apxtuueckuit) genepanbubiil yauBepcureT uM. M. B. JlomonocoBa. — Apxanrenbck : CeBepHbIi
(Apkruueckuit) denepanbubiii yauepcurer (CADY), 2015. — 120 c. : cxem., Tabin. — Pexum
nocryna: mo moxammcke. — URL: https://biblioclub.ru/index.php?page=book&id=436397. —
bubnuorp. B kH. — ISBN 978-5-261-01040-1. — TekcT : 31€KTPOHHBIH.

8. Cobonesa, O.H. Beenenue B unciaeHHble MeToAbl : yueOHoe mocobue / O.H. Cobonea. —
Hoocubupck : HoBocuOupckuii rocynapcTBeHHbIN TeXHU4Yeckuid yHuBepeutet, 2011. — 64 c. —
Pexum noctyna: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=229144.
— ISBN 978-5-7782-1776-8. — TekcT : 31eKTpOHHBIH.



9. l'agpummna, O.H. Yncnennsie metons! : yueoHoe mocodue / O.H. Nagpummna, F0.H. 3axapos,
JI.H. ®omuna. — Kemeposo : KemepoBckuii rocyaapcTBeHHbli yHuBepcurer, 2011. — 238 c. —
Pexxum nmoctyma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=232352.
— ISBN 978-5-8353-1126-2. — TekcT : 31€KTpOHHBIN.

10. Beicmrast maTematuka : yuebnoe nocodue / T.A. Kysnernosa, E.C. Muponenko, C.A. Pozanosa
n ap. ; pea. C.A. Po3anoBa. — Mocksa : ®usmariut, 2009. — 167 ¢. — Pexxum noctyna: mo
nonnucke. — URL: https://biblioclub.ru/index.php?page=book&id=68379. — ISBN 978-5-9221-
1004-4. — TekcT : 2NEKTPOHHBIMN.

11. Ymuskun, C.B. TeopeTnueckne 0CHOBBI IUPPOBOI 00pabOTKH U MPEICTaBICHUS CUTHAJIOB
: yuebHoe nocobue / C.B. YMHAIKUH. — 2-€ u3[., ucnp. u gom. — Mocksa : TexHocdepa, 2012. —
368 ¢. — (Mup mmdpoBoit oOpabotkm). — Pexwmm pgocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=233733. — ISBN 978-5-94836-318-9. — Tekcr :

3JIEKTPOHHBIMN.

12. Munens, A.A. BerauciurenbHbie METOBI : yaeOHoe mocooue / A.A. Munens ; Tomckuii
I'ocynapcTBeHHBIN yHUBEPCUTET cUcTeM yrpaBieHus U paanodiaekTpoHuku (TYCYP). — Tomck :
Onp Konrtent, 2013. — 197 c¢. : un. — Pexum pgocrynma: mo mnomnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=480612. — bubauorp.: c. 183-184. — ISBN 978-5-
4332-0121-7. — TekcT : 3IEeKTPOHHBII.

13. AxosneB, A.H. IlpeoOpa3oBanusi CUTHAjJOB B HEIMHEWHBIX DPATUOTEXHUYECKUX IEMAX :

yuebHoe mnocobue / A.H. SxosneB ; HoBocuOupckuil rocynapCTBEHHbBIH TEXHUYECKHM
yHuBepcuteT. — HoBocubupck : HoBocubupckuii rocyjapCTBEHHBIN TEXHUUECKUM YHUBEPCUTET,
2010. - 190 c. - Pexum JIOCTyIa: o MTOJIIMCKE. - URL:

https://biblioclub.ru/index.php?page=book&i1d=228891. — ISBN 978-5-7782-1374-6. — Tekcr :
3JIEKTPOHHBIN.

14. Cnabuos, B.Jl. Uucnennsie meroasl: nekiuu / B.J[. CrabuoB ; MHCTUTYT 3KOHOMHKH,
ynpasneHus 1 npasa (1. Kazanp). — Kazans : [loznanue (Mucturyt OVII), 2012. — 192 c. : Tabn.,
CXEM. - Pexum Jocryna: o IOJIHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=364221. — bubnuorp. B ka. — ISBN 978-5-8399-
0384-5. — TekcT : DIIEKTPOHHBIN.

15. Jlopan, I1.)K. Annpoxcumanus u ontumusanus / I1.K. Jlopan ; nog pea. I'.IL. PyGunmnTeiin,
H.H. SIrenko ; nep. ¢ ¢p. F0.C. 3aBbsuioBa, P.A. 3Bsrunoii u n1p. — Mocksa : Mup, 1975. — 495 c.

HII. — Pexxum Jocryna: o MHOJITHCKE. — URL:
https //biblioclub.ru/index.php?page=book&id=457011. — TekcT : 3ICKTPOHHBIHA.

16. Kopneitayk, H.I1. Dxcrpemanbubie 3agaun Teopun npudan-xenns / H.I1. KopHeituyk ; pen.
B.U. T'ony6oB, I'.5. Iluporosa. — Mocksa : Hayka, 1976. — 320 c. : un. — Pexxum noctyna: no
nommucke. — URL: https://biblioclub.ru/index.php?page=book&id=456961. — Tekcr
3JIEKTPOHHBIN.

17. KepumoB, M.A. Meron F-annpokcumanuum mpu pelieHWH 3aJad TPaBUMETPUU U
marautometpun / M.A. Kepumos ; nmon pea. B.H. CrpaxoBa ; Poccmiickas Axagemuss Hayk,
Nuctutyt dusuxu 3emnn um. O. FO. Imuara PAH, KommuiekcHblit Hay4HO-UCCIIEI0BATENCKUN
uHcTUTYT PAH. — MockBa : ®usmatiur, 2011. — 263 c. : ui., cxem., Tadi. — PexxuMm gocryma: mo
nonanucke. — URL: https://biblioclub.ru/index.php?page=book&id=457442. — bubnauorp. B KH. —
ISBN 978-5-9221-1342-7. — TeKcT : 37€KTPOHHBIH.



18. ®uxtenronsi I'.M. Kypc auddepennnaabHOro 1 HHTErpaJbHOTO UCUUCICHUS: — §-€ U3/ - .
T. 1. - M.: duzmaraur, 2001.

19. ®uxtenronsn [.M. Kypc auddepennnaabHOro 1 HHTETpaaTbHOTO HCUUCICHUS: — 8-€ U3 - .
T. 2. — M.: ®u3mataut, 2001.

20. @uxrenronsil .M. Kypc nuddepeHunanbHOro 1 HHTErpaJbHOTO UCUUCICHUS: — §-€ U3/. - .
T. 3. — M.: ®uzmaraur, 2001.

B) OJJICKTPOHHBbIe OHMOJMOTeYHBIe cHCTeMbl, ¢ KoTropbiMu Yy COI'Y wumeercs
AelCTBYIOLIIHII /J0TOBOpP, COBpeMeHHble mNpodeccuoHaNbHbIe 0a3bl, MH(pOPMALHOHHBIE
CIIPABOYHbIE CHCTEMBI:

—eLIBRARY.RU [OnektpoHHBIN pecypc]: HayuyHas 3jekTpoHHas Oubinmoreka. — URL:
http://www.elibrary.ru.

— baza gannbix «9BC elibrary»: http://elibrary.ru

— U3narensctBO «tOpaiiTy [DNEeKTpOHHBIN pecypc]: dIEeKTPOHHO-OMOIMOTEeYHAsT CUCTEMA. —
URL: http://biblio-online.ru.

- YHuBepcurerckas 6ubanoreka online [DeKTpOHHBIN pecypc]: AIeKTPOHHO-OUOIMOTEYHAs
cuctema. — URL: http://www.biblioclub.ru.

10. MaTepuajbHO-TeXHHUYECKOE o0ecriedeHne QU CHUNINHbI

3aHATHS TO AUCIUIUIMHE MPOBOMASTCS B ayJAHTOPHUAX, 0OECIICUCHHBIX KOMITHIOTEPAMH,
UMEIOIIUMH JIOCTyln K ceTh HTepHeT, MHTEepaKTUBHBIMU JOCKAMU M MYJbTUMEIUUHBIM
000pyTI0BaHUEM.
Jluyenzuonnoe npoepammunoe obecnevenue:
1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r1);
3. CucreMa OMCKa TEKCTOBBIX 3aMMCTBOBaHUM «AHTHIIIaruat BY3y;
Ilepeuensv 10 6 c60600HOM docmyne:
. Kaspersky Free;
WinRar;
Google Chrome;
Yandex Browser;
OperaBrowser;
Scilab.
Anaconda3;
Python 3.8.5.

PRI R LD =


http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/

11. JIuct 00OHOBJIeHMSI/aKTyaJIN3allUA
[Iporpamma akTyanu3upoBaHa.

1.BHECceHHbIe H3MEHEHHS PACCMOTPEHBI M YTBEPKIEHBI Ha 3aceJaHuH Kadeapsl
maremarnueckoro ananuza (IIpotoxon Ne 7 ot 27.03.2018 1.)

OnoOpens! Ha 3acelaHuM coBeTa (haKyJIbTeTa MAaTEMAaTHKH U HH(POPMALIMOHHBIX TEXHOJIOTUN
(ITpotokon Ne5 ot 30.03.2018r.)

2. BHeceHHbIe H3MEHEHHsI PACCMOTPEHBI ¥ YTBEPKIEHBI HA 3aceaHuH Kaeaphl
marematnueckoro ananuza (IIpotoxon Ne 7 ot 27.03.2019 1.)

OnoOpensl Ha 3acelaHuM coBeTa (haKyJIbTeTa MaTEMAaTHUKH U HHPOPMALMOHHBIX TEXHOJIOTUN
(ITpotokon Ne5OT 29.03.2019 1.)

3. BHeceHHbIE H3MEHEHUS PACCMOTPEHBI M YTBEPKIACHBI Ha 3aceaHnu Kadeapsl
Maremarnueckoro ananuza (IIpotoxon Ne 7 ot 23.03.2020 1.)

OI[OGpeHLI Ha 3aC€JaHHUH COBETA (I)aKYJ'ILTeTa MAaTEMAaTHKH U I/IH(I)OpMaI_[I/IOHHLIX TEXHOJIOTUH

(ITpotokon Ne 5 ot 27.03.2020 r.)



