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1. CTtpykTypa 1 0011asi TPYA0€MKOCTb JUCUMILIHHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 7 3a4€THBIX eauHull (252 Jac.).

Ounas dhopma o0ydeHUS

Kypc 4
CemecTtp 7,8
Jlexmn 36
IIpakTraeckue 3aHATHS 72
JlaGopatopHble 3aHATHUS -
Koncynpramnuu -
HToro ayIMTOPHBIX 3aHATHI 108
CamocrosiTensHast paboTta 108
Kypcosas pabota -
3ader 8 cemectp
OKx3aMeH 7 cemecTp
O061ee KOTUYECTBO YaCOB 252 gac.

2. Ilean ocBoeHHS TUCHHUILIMHBI

[{ensiMu OCBOCHHSI TUCITUTUTHHEI « TEOpHs anmpoKCUMAITUNy CIyXkKaT:

- o0yueHHE OCHOBHBIM MATEMATHUYECKUM MeToJaM OOpabOTKM CUTHAJIOB, HEOOXOIUMBIM
JUTS aHAJTM3a MH(POPMAITUHN PA3ITHIHBIX THITOB;

- BOCIHTaHUE JOCTATOYHO BBICOKOM MATEMAaTUYECKOW KYyIbTYphl: SICHOE IMOHUMAaHHE
HEPa3JIeTUMOCTH MATEMATHKU Ha «IHCTYIO» H «IIPUKIIATHYION;

- BBIpaOOTKa MPEICTABICHHS O POJIU M MECTE MaTEMATHKH B COBPEMEHHOM ITUBUIIM3AINH U
B MUPOBOU KYJIbType

- OBIAJICHHE OCHOBAMHU TEOPUH ANMPOKCUMAIIUH;

- OCO3HaHWE TCOPHH AIMMPOKCHMAIMHM KaK Ba)KHEHINEro WHCTPYMEHTa MAaTEMaTHYECKOTO
aHaln3a;

- ycBoeHMe ammapara (YHKIMOHAJIBLHOTO aHajiKW3a, KaKk BaXHEWIIEro CpeacTBa
MaTEeMAaTHYECKOTO MOJISTHPOBAHUS IPUKIIATHBIX 3a/1a4;

- W3y4YeHHE CBOWCTB PA3JIMYHBIX (DYHKIIMOHAIBHBIX MPOCTPAHCTB M MOCTPOCHHE 0Aa3UCOB
ATHX MPOCTPAHCTB;

- HW3Yy4YeHHE METOJIOB 00paOOTKU CUTHAJIOB;

- cHCcTeMaTH3alus METOJIOB XPaHCHHsI U Mepeiad HHpOpMAaIiK pa3IndHbIX THIIOB;

- MHTEJUIGKTYaJbHOE pa3BUTHE ydaluxcs, (OPMHUPOBAHHE KAdyeCTB  MBIIIICHHUS,
XapaKTEePHBIX JIJIST MAaTEMATUYECKOU IS TEIIBHOCTH.

3. Mecto nucuuminnsl B ctpykrype OITOII:

JUis u3y4yeHHs U OCBOEHUS JUCLUILIMHBI HY)KHbl NEpBOHAYaJIbHbIE 3HAHMS U3 KypCOB
MaTeMaTHYECKOro aHaiMu3a, (PyHKIMOHAIBHOTO aHaiHu3a, JUHEWHOW anreOpbl, OOBIKHOBEHHBIX
nudepeHIaTbHBIX YpaBHEHUW, YPaBHEHHH MaTeMaTuueckol (u3uku. 3HAHUS M YMEHUS,
NPaKTUYECKHE HABBIKH, NMPUOOpPETEHHBIE CTYACHTAaMH B pe3yJbTaTe H3yYCHHs TUCLMILUIMHBI,
OyAyT HCHOJB30BATHCS IPU U3YYEHHMM KypCOB  MAaTE€MaTHMYECKOrOo  MOEIUpPOBAHMI,
BBIYUCIUTENIFHOTO IPAKTUKYMa, IIPH BHITIOJHEHUH KYPCOBBIX U IUIUIOMHBIX padoT, CBI3aHHBIX C
MaTeMaTHYeCKUM MOJAEIMPOBAHUEM M 00pabOTKON HAaOOPOB JAaHHBIX, PELIEHHEM KOHKPETHBIX
3aa4 U3 MEXaHUKH, (GU3KUKH U T.II.



4. TpeOoBaHus K pe3yJibTaTaM 0CBOCHHS JUCUMUIIJIMHBI

Komnerenun obyuatomierocsi, popMupyembie B pe3ysibTaTe OCBOSHHS TUCLUIIIMHEI.
B pesynbraTe nM3ydeHus IUCHMIIMHBI OOydarolMics AOJDKEH 00najgaTh CIEIYyIOLMMU
KOMIIETEHIIUSIMHU (pe3yJIbTaTaMu OCBOCHHUSI 00pa30BaTeIbHON POTrPaMMBl):

OIIK-1 - ciocoOHOCTB UCIIONIB30BaTh 0a30BbIC 3HAHUS €CTECTBEHHBIX HAYK, MATEMaTHKHU U

UH(OPMAaTUKU, OCHOBHBIE (DAKTHI, KOHIIETIIIUY, TIPUHLIUIIBI TEOPUH, CBI3aHHBIX C MPUKIIATHON
MaTeMaTUKOW U MHPOPMATHUKOMH;
OIIK-2 - cnocoOHOCTh MPUOOPETATh HOBBIE HAYYHBIE U TPO(ECCHOHANILHBIE 3HAHUSI, UCTIOIB3YS
COBpeMEHHbIe 00pa3oBaTeNIbHbIE U UH(POPMALIMOHHBIE TEXHOIOTHH;
IIK-3 - cnocoOHOCTh KPUTHUYECKU TTEPEOCMBICTUBATh HAKOTUICHHBIN OTIBIT, U3MEHSTH TIPH

HEO0OXOJMMOCTH BUJ] U XapakTep cBoel MpodhecCuOHANbHOM NesSTEeIbHOCTH.

komnerennuamu OITOIT:

B3anMocBs3b IUIaHUPYEMBIX pe3yJIbTaTOB OOYUYEHHs MO JUCHUIUIMHE ¢ (POPMUPYEMBIMH

Teopuu OA3UCOB B
HOPMHPOBAHHBIX
NPOCTPAHCTBAX,
METOo/1ax

Komnerenuun
Ilnannpyemble pe3y/bTaThl 00y4eHNsl, COOTBETCTBYIOIIHE
¢dopmupyembiM komnereHmuam OITOII
Kon | dopmyauposka
3HATE: YmMmeTh Baanern:
OIIK- | CrtocobHOCTE - TIOHATHE CUTHAJA, - UCIIOIb30BaTh - METOJAMU
1 HCIIOJIb30BaTh KJIaCCU(PUKALUIO pa3ianyHbIe MaTeMaTH4eCKOro
0a30BbIC 3HAHUS CUTHAJIOB, METOAbl | METOJBI MOJICJIUPOBAHUS;
€CTECTBEHHBIX 00paboTKu; anmnpoKCUMAallUU | - Pa3JIMYHBIMU
HAyK, MATEMaTUKHA | - OHsTHE Oa3uca MIPU PEIICHUH MeToAaMu
U MTHPOpMaTHKH, [Haynepa B MPAKTUUYECKUX anmnpoKCUMalluy Tpu
OCHOBHBIE (DaKTHI, HOPMHPOBAHHBIX 3a/1a4; perieHnun
KOHIEMIINH, POCTPAHCTBAX. - CTPOUTH MPAKTUYECKHUX 3a/1a4.
MPUHIUIIBI TEOPUH, BBIYUCIIUTEIIbHbBIC
CBSI3aHHBIX C QJIITOPUTMBI Ha
IIPUKJIATHON OCHOBE
MaTeMaTUKON U BBIOPAHHOTO
UHPOPMATUKOIA. MeToa
anmnpoKCUMaIlUH.
DIIK- | CnocoGHOCTh - pa3aUYHbIE BUJIBI - peaJIu30BbIBATh | - HABBIKAMH SICHOTO,
2 npuodperarhb aIIpOKCUMALIMHN: Ha [IK TOYHOTO,
HOBBIEC HAyYHBIE U MOJIMHOMHAJIbHAS, BBIUHCIUTENbHBIE | TPAMOTHOTO
npodecCHOHANbHBIE | TPUTOHOMETPUYECKA | AITOPUTMBI Ha W3JI0KEHUSI CBOUX
3HAHU, UCTIOJIb3YS s, CTUIAH- OCHOBE MBICTIEN B YCTHOM U
COBPEMEHHBIE anmMpoKCUMAalLIHs, BBEIOPAHHOTO MUCbMEHHOW peyH,
o0Opa3oBaTeNbHbIE U | aNMpPOKCUMAIIUS MeToja HCIOJIb30BAHUS
uH(pOpMaIMOHHBIE BCILJIECKAMH; anMpOKCUMALIUU C | PA3JIMYHBIX S3BIKOB
TEXHOJIOTHH. - 0 posu UCIIOJIb30BAaHUEM | MaTeMaTUKH
(GYHKIIMOHATBHBIX COBPEMEHHBIX (croBecHoroO,
MPOCTPAHCTB MPH BBIUHCIUTENbHBIX | CHMBOJIHYECKOIO,
MaTeMaTUu4eCKOM CPEICTB. rpaduyecKoro),
MOJICIUPOBAHUH, O CBOOOIHOTO

repexojia ¢ OJTHOTO
sI3bIKa Ha APYTOMl JJIst
I/IJIJHOCTpaI_II/II/I,
WHTEpIPETAINH,




anmpoKCUMAIIUH, apryMeHTaIluu U
YHCIICHHBIX JI0OKa3aTelIbCTBA;
aIropuTMax Ha - HaBBIKaMH TTOMCKa,
OCHOBE METOJIOB CHUCTEeMaTH3aIuH,
anmpOKCUMAIIUH. aHajaM3a u
KJIacCU(PUKAITIHT
uHpopManuy,
HCIIOJIb30BaHMS
pa3sHOOOpa3HbIX
WH(pOPMaIMOHHBIX
HCTOYHHUKOB,
BKJIIOYAsl y4eOHYIO U
CIIPaBOYHYIO
JUTEpaTypy.

MK-3 | CrtiocobHOCTE - BEIYUCIIUTEIbLHEBIE - I1aBaTh - HAaBBIKAMHA
KPUTHYECKH aJITOPUTMBI Ha OCHOBE | 00OCHOBaHHE MIPOBEACHUS
MEPEOCMBICTUBATh | PA3TUYHBIX METOJIOB | BBIOOpA TOTO UM | TOKA3aTEIbHBIX
HaKOTUICHHBIN aTnMPOKCUMAIINH U HWHOTO MeToza paccyXJIeHHH,
OTIBIT, U3MCHSTH 00pabOTKM CUTHAJIOB. | aNMIPOKCHUMAIINH apryMeHTaIluH,
npu MIPU PEIICHUH BBIJIBIDKCHUS
HEOOXOAUMOCTH KOHKPETHOU THUIIOTE3 U UX
BU/JI U XapaKkTep MPaKTHYECKOU 000CHOBaHUS.
CBOEH 3aJla4u;
npodecCHOHATBHON
JIEATECILHOCTH.

[Ipu npoBeneHnn y4yeOHBIX 3aHATHI 00ECIIEYMBACTCS Pa3BUTHE Y 00YUAIOIIUXCsl HABBIKOB
KOMaHAHON paboThl, MEKINYHOCTHOW KOMMYHUKALIUU, IPUHATHS PEIICHUHN, JTUIEPCKUX KaueCTB
(BKJIIOYAs] TIPH HEOOXOIUMOCTH MPOBEACHUE WHTEPAKTUBHBIX JICKIMH, IPYNIIOBBIX IHCKYCCHH,
pOJIEBBIX UIp, TPEHUHIOB, aHAIW3 CUTyallMi W HUMUTAIMOHHBIX MOJIENeH, MpenojaBaHue
TUCUMIUITMH (MOJyJei) B (opMe KypcoB, COCTaBIEHHBIX Ha OCHOBE pE3yJbTaTOB HAy4YHBIX
WCCJICIOBaHNI, B TOM YHCIIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MPOQPECCHOHATBHON
JesITeIbHOCTH BBITYCKHUKOB U TOTpeOHOCTEH paboTonareneit).



5. Conepxxanue 1 yueOHO-MeTOANYECKASI KAPTA QU CIUILIHHBI
Taoauna 5.1
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KOHCIIEKT.

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

MuoxectBa.

10

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

HenpepeiBHble U
KyCOYHO-
HENPEPbIBHBIE
byHKIHH.

20

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

Merpuyeckue
IIPOCTPAHCTBA.
Teopema o
IIOTIOJTHEHNAN
METPUYECKOTO
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(11, 2], [4],
[18] - [20]

JIuneiinwie
HOPMHPOBAHHBIE
MPOCTPAHCTBA.
Teopema o
MOMOJIHEHUH
HOPMHPOBAHHOT
0 MPOCTPAHCTBA.

20

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

['m1e0epTOBBI
npoctpancTsa L2
ul2

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

DJIeMEeHT
HAWTYYIIIEro
MPUOJIVKEHUS B
THJIEOEPTOBOM
IPOCTPAHCTBE.

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

DIeMEHTEI
TEOpUHU
JIMHEWHBIX
OTPaHUYEHHBIX
ONEPATOPOB.

20

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

Bcero 3a CeMeCTp

18

36

920

IK3aMeH

0 100

PaBHOMEpHBIE
MPUOJIIKEHUS
HENpEepPbIBHBIX

10

1] - [4],
[18] - [20],
[61 —191,




GyHKIMH [12], [14] -
HIOJIMHOMAMH. [16]

10. | Basucel B| 2 | 4 0 10 | [1]-[4],
HOPMHUPOBAHHBIX (18] - [20],
IPOCTPAHCTBAX. [61 - [91,
Teopema [12], [14] -
[Taynepa. [16]

11. | OpronopmupoBa | 2 | 4 0 10 | [1]-[4],
HHbIE 0a3uChl B [18] - [20],
THITEOEPTOBBIX (61 - 91,
MPOCTPAHCTBAX. [12], [14] -

[16]

12. | Basuc  Xaapa. | 2 | 4 0 10 | 5], [11],
Beiinetst Xaapa [13], [17],
B IIPOCTPAHCTBaxX [1] - [4],
L2(R). [18] - [20],

[61 191,
[12], [14] -
[16]

13. | Basucer  Pucca. | 2 | 4 0 |20 |[5],[11],
Ba3uCcHOCTH MO 13}, [17],
Puccy cucremsr (1] - [4],
OKCIIOHEHT. [18] - [20],

[61 191,
[12], [14] -
[16]

14. | CnekrpanbHas 2 | 4 8 0 10 | [1]-[4],
TeopHust [18] - [20],
JIMHEWHBIX [61 - [9],
OTPaHUYEHHBIX [12], [14] -
OIEPATOPOB. [16]

15. | O  uucnennom | 4 | 12 0 30 | [1]-[4],
pElIEHHH  OIHOM [18] - [20],
HECAMOCOIIPSIKE 161 - [91,
HHOM 3a7a4H. [12], [14] -

[16]
Bcero 3a 18 | 36 18 0 100
cemecTp
HUTOI'o 34 | 16 22 0 100
IMpumeyanus:

— Bce Buabl yueOHOH pabOTHI MOTYT MPOBOJIUTHCS JAUCTAHIIMOHHO Ha OCHOBAHWHU JIOKAJBHBIX
HOPMAaTHBHBIX aKTOB.

— B mensx peanmzanuy MHANBUAYAILHOTO TOIXO0Ja K OOYYCHHIO CTYIACHTOB, OCYIIECTBIISIONINX
y4eOHBI TMPOILECC MO HWHIWBUAYaJIbHONW TPACKTOPHM B paMKaX HWHAMBHUIYyaJILHOTO pa0O4yero IUIaHa,
U3y4YEHUE MNaHHOW AUCIHUIUIMHBI MOKET OCYIIECTBISITHCS Yepe3 WHAUBUIYaANbHbIE KOHCYJbTAlUU
MperoaaBaressi OYHO, B Yachl KOHCYJIBTAIIUM, MO 3JIEKTPOHHOW IOYTE U C MCIIOJIb30BaHUEM ILIaT(opm
JIUCTAaHIIMOHHOTO O0YUYECHMUSL.



6. O0pa3oBaTeIbHbIE TEXHOJIOTHH

B cooTBercTBUM C TOCYJapCTBEHHBIMH O0Opa30BaTENbHBIMU CTaHJAPTAMH BBICIIETO
o0Opa3oBaHus peaiu3anus y4eOHOro mporecca J10JDKHA MpeaycMaTpuBaTh MPOBEACHUE 3aHITUN
B HMHTEPAKTUBHBIX M aKTUBHBIX (opmax. Bueapenue 3tux ¢opm oOyueHHs — OIHO U3
BaXHEHININX HaIpaBJICHUH COBEPIICHCTBOBAHUS MOATOTOBKHU CTYJEHTOB B COBPEMEHHOM BY3€.
Henp — mnoBeimenne 3(QQPeKTHBHOCTH 00pa30BaTENLHOTO IPOLECCa, JOCTHKEHHE BCEMHU
00yJaronMMHUCs BHICOKHX PE3YJIHbTAaTOB O0yUCHUS.

WntepaktuBHble  (OpMBI  NPOBEACHUS  3aHATHM  mpexamonarailoT  oOyueHHEe B
coTpynHudecTtBe. Bce yuacTHHKM 00pa3zoBaTeNbHOrO mpoliecca (IpernoaaBaTeib U CTYACHTHI)
B3aUMOJICHCTBYIOT JApYyr C JApPYroM, OOMEHMBAIOTCS HWHGpOpManuel, COBMECTHO pELIAIOT
po0sieMbl, MOJENUPYIOT cuTyauud. CyTh MCIONB30BaHMS aKTUBHBIX M MHTEPAKTUBHBIX (OpM
IPOBEICHUS COCTOMT B TIOTPYKEHHH CTYJCHTOB B pealibHyl0 aTMocdepy Iel0BOro
COTPYJIHUYECTBA MO pa3pelIeHUI0 MpodeM, ONTUMAIBHYIO JIJIsl BHIPAOOTKH HABBIKOB M KauecCTB
OyIyIero CrennanucTa.

Jlns pemieHus BOCHUTATENbHBIX M Y4eOHBIX 3aJad IpenojaBaTeleM MOTyT ObITh
UCTIOJIb30BaHBI CIIEAYIONINE HHTEPAKTUBHBIE (OPMBI 00yUEHUSI.

TpaaunMoHHBbIE JIEKIMH U MPAKTHYECKHEe (CEMMHAPCKHUE) 3aHATHSA C UCIIOIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOT .

Jlekums-guajor — cojepkaHue MoJaeTcsl Yyepe3 CEpUI0 BOMPOCOB, HA KOTOPBIE CTYAEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOA€ JEKLUU.

OmnunaiiH-ceMUHAP — Pa3HOBUIHOCTh BEO-KOH(MEPEHINH, MPOBEJACHUE OHJIAH-BCTPEY HIIH
npeseHTauuil 4yepe3 VHTEpHET B peXUME peallbHOro BpeMeHU. Kaknplii M3 y4acTHUKOB
HAXOJMUTCSI Y CBOEro KOMIIbIOTepa (CpeicTBa CBSA3M), a CBS3b MEXAY HUMHU MOJAJIEPKUBAETCS
yepe3 VIHTepHET MOCpPEACTBOM 3arpy’kaeMoro MpUIIOKEHUS, YCTAHOBIEHHOIO HAa KOMIIBIOTEPE
Ka)KIOr0 y4aCTHUKA.

Buneoxondepennusi — ceanc BuneokoHdepenicsszu (BKC) — 310 TexHOmorus
MHTEPAaKTUBHOTO B3aMMOJECHCTBUS ABYX M OoJiee YYaCTHHKOB 00pa30BaTeIbHOrO IMpoliecca AJis
oOMmeHa nHpopManueil B pealbHOM PEeXHME BPEMEHHU.

Buneo-nexknus — cHATasi HA KaMepy COKpallleHHas JIEKIHsI, AOMoJIHeHHas poTorpagusmu
U CXeMaMH, MIUTIOCTPHUPYIOLIAst 10/1aBaeMbli B KLU MaTEpUal.

TexHosorusi 3JeKTPOHHOr0 O00y4YeHMs (peaqu3yercs TpH TOMOIIM SJIEKTPOHHOU
obpaszoBatensHOl cpenpl COI'Y mpu wucnons3oBanuu pecypcoB OBC, mpu mnpoBeneHUH
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

TBopyeckoe 3aJaHHe COCTABISIET COJepkKaHUE (OCHOBY) 000N MHTEPAKTUBHOM (POPMEI
IpOBEJCHUS  3aHATHUA. DBbIloNHEeHWEe TBOpYECKUMX  3agaHuil  TpeOyeT OT  CTyJeHTa
BOCIIPOM3BEICHHSI MTOJTyYCHHOH paHee HHpopManuu B popme, OrpeaessseMoil mpenoiaBaTeseM u
TpeOyrome TBOPYECKOTO Moaxoaa: 1) mombopka NpPUMEpPOB W3 MPAKTHKW; 2) MOA00pKa
MartepHaia 1o onpeaeaeHHON npooieme;

Ily6anyHas npe3eHTaUMs MPOEKTAa - caMblii 3PGEKTUBHBIN CIOCOO JOHECEHUS BAKHOU
uHGOpPMALUU TIPU MyOJUYHBIX BBICTYIUICHHX. Clain-npe3eHTauuu Mo3BOJISIOT 3(P(PEKTHO U
HaTJISTHO MPEJICTaBUTh COJIEpyKaHUE, BHIACIUTE U MPOWIIIOCTPUPOBATH COOOIICHHUE.

HNHTepakTHBHAsL JIEKIUS TPEICTAaBIsAET OO0 BBICTYIJICHHE MpPENoJaBaTess Iepen
ayIMTOpPUN CTYACHTOB C TPUMEHEHHEM CIEAYIOIIUX HWHTEPAKTUBHBIX (OpM OOyuYeHUS:
1. ynpaBnsiemast [ucKyccust wim Oecena; 2. I€MOHCTpalus ClAiiioB WM y4eOHBIX (UIBMOB; 3.
MO3TOBOM MITYpM; 4. MOTUBAIIMOHHAS pE€Yb U JIp.

Pa3pa0orka npoekTa 1o3BoJsIET y4aCTHUKAM MBICIIEHHO BBIWTHU 3a Ipenenbl ay JUTOPUU
U COCTaBUTh TMPOCKT CBOUX JEUCTBUH 1O O0OCYXJIaeMOMYy BONPOCY YYacCTHHUKH MOTYT
0o0paTuThCsl 3a KOHCYJIbTAllMeW, JONOJHUTEIBHOM IJUTepaTypoil B CHElHaIM3HPOBAHHBIC
YUpeKICHUS, ONOIUOTEKH U T.I.

IIpo0seMHoOe 00yueHHe - TOMCK OTBETOB Ha BOIIPOCHI 110 TEME.



Ne/ | Tema Bup zanamua | Konuu | AktuBHbIe popMbl | UHTEepaKTHBHBI
1| €CTBO e popmbl
4acoB
1 | DnemeHt [IpakTrueckoe 6 TpaguunoHHbIE Pazpabotka
HaAMTyYIIero JCKINH U IIPOEKTa
npuOIMKeHus B IPaKTUYEeCKHe «AITOpUTM
THILOEPTOBOM (cemuHapCKue) HaXO0XIECHUS
IIPOCTPAHCTBE. 3aHATHSL. JJIEMEHTa
HaMTyYIlIero
MPUOJIVKEHUS B
THJIEOEPTOBOM
IIPOCTPAHCTBE.»
2 | O uucnenHom | IIpakTnueckoe 14 TpanuuroHHbIE Pazpabotka
peLeHnH OJIHOH JEKIUH U IpOEKTa
HECaMOCOIPSIKE IIPAKTUYECKUE «Meton
HHOH 3aJ1a4u. (cemuHapCcKUe) lanepkunay
3aHATHUS

7. YueOHO-MeToAuYecKoe odecneyeHrne caMoCTOATEIbHOI padoThl

CamocTtosaTenbHas pabota oOydarolmuxcs SBISETCS OJHUM U3 BHUJIOB YYEOHBIX 3aHSTHM.
CamocTtosTenbHas paboTa MPOBOIUTCS C IEIBIO:

— CHCTeMaATH3alMVH N 3aKPEIJeHHA IIOJIYUEHHBIX TEOPEeTHUECKUX
3HAHUU U IPAKTHUUECKUX YMEHUH 06yUalIUXCsa CTYLEHTOB:

— Yyray6JieHUus U paCIIMPEHUS TEeOPEeTHUECKUX 3HAHUM:

— GopMHUDPOBAHUA YMEHUM HMCHOOJb30BaTh HOPMATUBHYIO, IPABOBYIO,
CIIPABOUHYIO ZOKYMEHTAIINUIO U CIeIHAaJbHYIO JIUTEPATYDY:

- (GOpMHUPOBAaHUS CAMOCTOSTEIPHOCTH MBIIUIEHUS, CIHOCOOHOCTEM K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeain3alluu;

— PA3BHTHA HCCJIIELOBATEJIBCKHUX YMEHUI.

K Bumam camocTosiTenbHOM pabOThl MpPH M3YyUYEHUU NAHHOW NHCUUIUIMHBI OTHOCHUTCS:
HarmmcaHMue AO0KJIaJO0B, 3CCC, IIOATIOTOBKA HpCSCHTaHHﬁ, CaMOCTOATCIIBHOC U3YYCHUC JINTCPATYPhI
0 TeME€ M COCTaBJIEHWE 110 HEH KOHCIEKTOB, paboTa CO CHPaBOYHBIMU MaTepHallaMu
(TepMI/IHO.HOI‘I/I‘IeCKI/IMI/I " UHBIMH CJIOBApsIMHU, BHHHKHOHGI[I/I}IMI/I) HuT.O.

Tembl 1 OpMBI BHEAYTUTOPHOU CAMOCTOSITEIHHON pabOTHI, €€ TPYAOEMKOCTh COIEPKATCS
B pazzene 5, Tabu. 5.1.

MeTtoauueckre peKOMEeHIalluy 0 JUCIUILIMHE NPUIaraloTcs.

8. OueHouHble cpeACTBA /sl TEKYIIEr0 KOHTPOJISA YCIeBaAeMOCTH,
pYyOexHOM aTTecTAllMN U TPOMEKYTOYHOM aTTeCTAIMHU 10 HTOraM O0CBOEHHS
AUCHUILIUHBI

PaGouass nporpamMa mnpeaycMaTpuBaeT IPOBEIEHUE JEKIHUOHHBIX U MPAKTUYECKUX
3aHATUH, a TakXke CIeyIoue BUABI paboT: CaMOCTOSTENbHYIO pPabOTy CTYICHTOB IIO
IOJArOTOBKE YCTHBIX COOOLICHHMH, HANMCAaHUIO JIOKJIAJO0B, IOJATOTOBKY HpE3eHTalui u
00CyX/IeHUH 110 TeMaM TUCIHILINHEI - padOTy B aKTUBHON M HHTEPAKTUBHOU (opmax.

PaGouast mporpamMma npejnosiaraeT TeKyIIHH | MPOMEXYTOYHBIM KOHTPOJIb 3HAHUH.

Texywuii KOHMPOIL — 3TO HENPEPBIBHO OCYIIECTBISAEMbII MOHUTOPUHI YPOBHSI YCBOCHHUS
3HaHUM W (OPMHMPOBAHUS YMEHMM M HABBIKOB B TEUEHHE CEMECTpa WM Y4eOHOro roja.
Texyuuii KOHTPOJIb 3HAHUM, YMEHUI M HABBIKOB CTYJCHTOB OCYLIECTBISIETCA B XOZA€ YU4EOHBIX




(ayAMTOpHBIX) 3aHATHI, MPOBOIMMBIX MO pacnucanu. dopmamMu TeKylero KOHTPOJISA
BBICTYTAIOT OINpPOCHl Ha 3aHATUAX C IETbI0 MPOBEPKU HATU4YMs 3HAHUHA, HEOOXOTUMBIX IS
YCBOEHHUS HOBOT'O MaTepHalia WM JUIsl BBIICHEHUS CTETIEHU YCBOEHUS U3JI0KEHHOT0 MaTepHara.

Pybeswcnbiti konmpons OCyHIECTBISIETCS MO0 OKOHYAHMHM HM3YYECHHs MaTepualia MOIYJs B
3apaHee YCTaHOBJIEHHOE BpeMsi. PyOexHbIi KOHTPOJIb MPOBOJUTCS C LEIBIO OMNpeesieHus
KayecTBa YCBOGHHMsI Marepuaja ydeOHOro Moayns B IienoM. B TeyeHuwe cemectpa Takue
KOHTPOJIbHBIE MEPOTPUATHS TPOBOASTCS 110 TpapuKy.

KonTposbHble 3a1aHus (1eMOBepCUM) JIA OLEHKHM 3HAHUI, YMEHHUiIl, HABLIKOB H
(WyIM) onbITAa EATEJbHOCTH, XapAKTEPU3YIIHUX ITanbl ()OPMUPOBAHUS KOMIIETEHUHH B
npouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl

1. Peamm3oBath Ha si3bike Python mim Scilab anroputm HaXxoXaeHUS IeMEHTa HAMITYYIIIEeTO
npUOIMKEHNS B THIH0EPTOBOM MPOCTPAHCTBE.
2. Peamm3oBath Ha s3bike Python mimm Scilab anropuT™Mbl UMCIEHHOTO pPEIICHUs 3aa9H
[typma-JInyBusmig MetoioM ["anepkrHa u pasHOCTHBIMU MeToaMu. CpaBHUTH
MOJIy4YE€HHBIE PE3YJIbTaThl BHIYUCICHHUI ¢ TOUHBIM pelieHrneM. BeiBectu rpaduku
ITOJIyYEHHBIX PELICHUMN.

Kputepuu oneHnBanus npeacrasieHs! B tabuune 8. 1.

IIprMepsbI TeCTOBBIX 32JJaHUI MO TUCHHUILIAHE:

Cucrema a51eMEHTOB f,, f,,..., f, JITMHEWHO 3aBUCHMAa TOTJa U TOJIBKO TOI'Z1a, KOI1a
+G(f,, fr0es £,)=0
G(f,, fyrn [,)<0
G(f,, [y [,,)>0.

BepHo nu yTBEpKAEHHUE, YTO ISl INHEWHO HE3aBUCUMOM CUCTEMBI BEKTOPOB f|, f5,..., f,

Bcerna G(f,, f5seen f,)>07?
+BepHo

Hesepno

HepaBeHnctBo Anamapa umeer BU

+G(frpees ) SG(f,)-G(f,)-G(f,) VmeN.
G(f1sees ) >G(1)-G(f3)--G(f,) VmeN.,
G(fysees ) SG(f))+ G(fy) ++++ G(f,,)) VmeN.



HYCTB HMEETCS JUHEHHO HE3aBUCHUMAas CUCTeMa BCKTOPOB @, P,,...,¢, B CBKINJOBOM

npocTpaHcTBe E. Toraa MOXHO MOCTPOUTh OPTOHOPMHUPOBAHHYIO B £ CUCTEMY

€,€,,...,e, TAKYI0, UTO

+L(e,ey,....e,) = L(@,0,,...0,) (k=12,...,m).

L(e,,e,,....e,) < L(¢,,0,,....0,) (k=12,...m).

L(e,,e,,....e,) > L(@, 0y, 0,) (K=12,....,m).

Meroauka ¢popMupoBaHNs Pe3yJabTHPYIOLIEH OLEHKHU

Tabauna 8.1
Jra | ®opma Kpurtepun onennBanus (IpoUeHT 0T MAKCHMAJIBHOIO KOJI-Ba 0aJ1710B)
n KOHTPOJIs1 86-100 % ‘ 71-85% 60-70% Menee 60%
1. Texywuii konmpoaw (max 25 6annos 3a 1 modynv)
7-8 banioB 6—7 daioB 4-5 GannoB 0-3 6anoB

IMocemenne | CryneHT moceTua CryneHT nocetun CryneHT nocetun CryneHT nocerun

3aHATHIHA oonee 85% 3ansatuit | 71-85% 3ansTuit 56—70% 3ansTHit MeHnee 56% 3anaruit

(max 8 6.)

9-10 6annoB 7-8 baioB 6—7 baioB 0-5 banoB

Texymias CTyneHT akTUBHO CTyneHT akTUBHO CryneHt CryneHt

pabota B paboTaer Ha paboraer Ha HE0CTaTOYHO HE0CTaTOYHO

TEUYEHHUE 3aHATHSX, 3aHATHSX, XOPOIIO aKTUBHO paboTaeT aKTHBHO paboTaeT Ha

MOy ISt MIPEBOCXO/THO BEITIOJTHSCT 3a1aHUSI | HA 3aHIATHSAX, 3aHATHSX,

(max 106.) BBITIOJTHSET BCE TIpeToaBaTelsl. YAOBJIETBOPUTEIHHO | HEYIOBIECTBOPUTEIHH
3aaHAS BEITIOJTHSCT 3aJaHUSI | O BBIIOJHSCT
TIpero1aBaTes. TIpero1aBaTes. 3aJaHAS

MIpero1aBaTes.
3/2 banna 2 Gamna 1 Gamn 0 6aytoB

Hoxmnan, Tema MoIHOCTHIO Tema B OCHOBHOM Tema yacTU4HO Tema He packpbITa.

MPE3CHTAlNS | PACKPHITA. packpeita. Xopolee | pacKphITa. HeynoenerBopureis

(max 36.)/ [IpeBocxonnoe BIJICHUE Y IOBIETBOPUTENBH | HOE BIIaJICHUE

OTIOPHBIH BIIAJICHUE MaTepHUAJIOM. oe BIaJieHHe MaTepUaIOM.

KOHCIIEKT MaTepHUaIOM. Cpennuil ypoBeHb MaTepHUAJIOM. Henocratounsrit

(max 20.) Bricokuii ypoBeHb caMoCTOATeNILHOCTH, | Huskuii ypoBeHb yYPOBEHb
CaMOCTOSATEIFHOCTH, | JIOTHYHOCTH, CaMOCTOSATEIIFHOCTH, | CAMOCTOSATEIFHOCTH,
JIOTHIHOCTH, apryMEHTHPOBAHHOC | JIOTHYHOCTH, JIOTHIHOCTH,
apryMEHTHPOBAHHOC | TH. XOPOIINHA CTHIb | apryMEHTHPOBAHHOC | apryMEHTHPOBAHHOCT
Tu. IIpeBocxoaHbIN HU3JI0KEHHUS. TH. H.

CTHITb M3JIOKEHUS. VYnonerBopurensH | HeymoenerBopurens
Bl CTUIIb HBIM CTUIIb
U3T0XKEHUSL. U3T0XKEHUSL.
2. Pybedxcnulii koumponw (256. 3a 1 modynv)
22-25 bauioB 18-21 Gamn 14—17 G6annos 0-13 damnoB

Kontponsna | IlpaBunbHO IIpaBunsHO 3anaHus 3aaHysl BBINOIHEHBI

s pabora BBIIOJIHEHBI BCE BBITTOJTHCHA BBITIOJIHEHBI OoJIee MeHee 4eM
3aIaHMS. OoJIbIIIast 9YacTh YeM HATOJIOBUHY. HATIOJIOBUHY.
IIpogemoHcTpUpOBa | 3a7aHHUIL. IIpucyrcTByroT IIponemMoHncTpUpOBaH
H BBICOKHIT ypoBeHb | [IpHCyTCTBYIOT Cepbe3HbIC OUIMOKH. | HEYIOBIETBOPHTEILH
BIIaJICHUS HE3HAYUTEIILHBIC IIpogeMoHCTpHUPOBa | BIif yPOBEHB
MaTepHAJIOM. OIINOKHL. H BIIAJICHUSA
[posBeHsI [IpogeMoHCTpHPOBa | YIOBIECTBOPHUTEIBH | MaTCPHAJIOM.
MIPEBOCXO/IHbIE H XOpOUINI YPOBEHb | BI YPOBEHB IIposiBnenbt




crocoOHOCTH BIIQ/ICHUS BIIQ/ICHUS HEJ0CTaTOYHBIE
MIPUMEHSTh 3HAHUS MaTepHaIoOM. MaTepHaIOM. CcrocoOHOCTH
U YMEHHUS K [IposiBiieHsI [IposiBiieHBI HU3KUE | PUMEHSTH 3HAHUS U
BBITIOJTHEHUIO cpeaHue CrocoOHOCTH YMEHHUS K
KOHKPETHBIX CrocoOHOCTH MIPUMEHSTh 3HAHUS BBITIOJTHEHUIO
3a/laHui. MIPUMEHSTh 3HAHUS U YMEHHUS K KOHKPETHBIX
1 YMEHHS K BBITIOJTHEHUFO 3a/1aHuH.
BBITIOJTHEHUTO KOHKPETHBIX
KOHKPETHBIX 3aJaHuH.
3aaHui.
3. Umoeoswitl kKoumpoab no oucyuniume
43-50 GayoB 3642 6amra 28-35 6amioB 0-27 GamoB
DOx3amen/3au | JlaH MOJIHBIH, JlaH TIOJTHBIN OTBET Jlan HETOCTATOYHO He nosyuens oTBeThI
er pa3BEepHYTHIN OTBET | Ha MOCTABJICHHBIHN TIOJTHBIA OTBET. 1o 6a30BEIM
Ha TIOCTaBJICHHBIN BOIPOC, TIOKA3aHO CryneHT He BOIpocam
Bonpoc. OTBer YMEHHE BBIICIIUTh crocobeH JIUCUUTUIMHBI WU
dbopmynupyercst B CyIlIECTBEHHBIE U CaMOCTOSITEILHO JlaH HEeTOJIHBIN OTBET
TepMHUHAX HAYKH, HECYIIECTBEHHBIC BBIICTTUTH U JIOTYIICHBI TpyOBIe
U3II0KEH MIPU3HAKH, CYIIECTBEHHBIE U omu0ku. Peun
JIUTEPATyPHBIM MIPUYUHHO- HECYIIIECTBEHHBIC HErpaMOTHasl.
SI3BIKOM, JIOTHUEH, CJICICTBEHHBIC TIPU3HAKA U YTouHstonue
JIOKa3aTescH, cBs3u. Ho TIPUIHHHO- BOTIPOCEI
JIEMOHCTPHUPYET JIOTTYTIIEHBI CJICICTBEHHBIC Ipero1aBaTess He
aBTOPCKYIO HE3HAYUTEIIbHBIC cBs3u. PeueBoe MIPUBOJAT K
MTO3UIINIO CTYACHTA. | OIINOKH, odopmiieHHe KOPPEKINH OTBETa
HCTIpaBJICHHBIC TpeOyeT MOmpaBoK, CTyICHTA HE TOJBKO
CTYJIEHTOM C KOPPEKIIHH. Ha TIOCTaBJICHHBIN
MIOMOIIBIO BOIPOC, HO U Ha
«HABOJAIIMX) JIpyTue BOIIPOCHI
BOIIPOCOB JUCHUIIIINHBI.
npenojaBaTeis.

CTyeHTbI, OTyYUBIINE B XO/I€ TEKYIEro 1 pyoeskHOro KoHTpois 56-100 6amios,

ABTOMAaTHUYECKH IMOIYYaAIT «3a4€T» WIM COOTBETCTBYIOIIYIO IIKAJIE HK3aMEHALMOHHYIO OIICHKY.
PesynpTHupytomias oneHka cKiaaabBaeTcs mo cooTBeTcrByromeit bPC gpopmyre.

el e
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10.

11.
12.
13.

BOl'[pOCI)I IJIS MOATOTOBKH K 9K3aMEHY:

MmuosxecTBa. MOITHOCTh MHOKECTBA. MHOKECTBO MEPHI HOJIb.

HenpepriBHBIE 1 KyCOUHO-HETIPEPHIBHBIE (DYHKIINH.

JIBonuHas cetka. [lociienoBaTenbHOCTD IBOMYHBIX CETOK.

Xapaktepuctuueckass (QyHkius MHOkectBa. Crymendarbie (ynHkiuu. CBoiicTBa
cryneHuaTsix QyHKIuA. [lpumeps! cTyneH4aThix QyHKIUI.

[TocTpoeHue nmocnea0BaTeIbHOCTH CTYNEHYAThIX (QYHKIMN HA IBOMYHBIX HHTEpBAJIaX.
Mertpuueckue npoctpanctpa. [IpuMepsl METpUYECKHX MTPOCTPAHCTB.
ITocnenoBarensHOoCcTH Komm. JlokazaTh, 4To dr00asi CXOISAIIASICSA ITOCICI0BATEIIBHOCTD
€CTb TocJeioBaTeabHOCTh Koy,

[lonuble MeTpuueckue MpOCTpaHCcTBA. [IIOTHOCTP MHOXKECTB B METPUUYECKHX
MPOCTPAHCTBAX.

N3ometrpusa. M3oMeTpuuHble METPUYECKHE NPOCTPAHCTBA. TeopemMa O MOMOJIHEHUU
HEIOJIHOTO METPUUYECKOTO MPOCTPAHCTBA.

Hopma. JluHeliHble HOpMHpOBaHHBIE MpOCTpaHcTBa. [IpumMepsl HOPMHUPOBAHHBIX
npoctpancTs. IIpoctpanctBo S(I). HepaBenctBo Komu-byHsikoBckoro.

Orpannuennbie GyHKIUH. [I[puMepbl OorpaHUYeHHBIX (YHKITAN.

Mmuoxecto S;(I). Hopma B S;(I).

HzomophHble  HOpMHpOBaHHBIE  NIpOCTpaHCcTBAa.  TeopeMa O  TOMOJHEHUU
HOPMHPOBAHHOT'O NMPOCTPAHCTBA.




14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25

26.
27.
28.

29.
30.
31.
32.
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CxangapHoe mnpousBenenre. CBoilcTBa ckaimgpHoro mnpousBeAeHusa. [IpoctpanctBa co
CKaJIIpHBIM Mpou3BeeHreM. [Ipumepsi.

CxangpHoe mnpousBeaeHue. CBoilcTBa CKaJsipHOTO Tmpou3BeAeHus. JlokazaTh, 4TO
CKaJIIpHOE TIPOU3BEICHUE €CTh HEMPEPBIBHAS 110 COBOKYITHOCTH IMEPEMEHHBIX (PYHKLHS.
Teopema o0 OMONHEHUH TPOCTPAHCTBA CO CKATISIPHBIM ITPOU3BEICHUEM.

banaxoBbl IpOCTpaHCTBA.

['une6epToBel MpocTpancTBa Ly (Z) u l5(Z).

DJIeMEHT HAWIYy4IIero MPUOKEHUS] B THILOEPTOBOM MPOCTPAHCTBE. Teopema (MeTon
IOCTPOCHMS DJIEMEHTAa HAMJIY4Ilero NPpUOIIKEHHs B THILOEPTOBOM MPOCTPAHCTBE).
EnMHCTBEHHOCTD 371€eMEHTa HaWTy4Ilero NpuOIMKeHNs B THIILOEPTOBOM IPOCTPAHCTBE.
Onpenenurens ['pama G(fy, fo, ..., fn) CHCTEMBI 3JIEMEHTOB f1, f,, ..., fn. Kpurepuii
JUHCHHON 3aBUCUMOCTH JJIEMEHTOB f1, f5, ..., fn. Joka3aTs, uto G(fi, f2, ..., fn) > 0.
ANTOpPUTM TOCTPOCHHS dJIEMEHTa HAWIYUIIero MpUOMmKeHus. BenudrnHa OTKIOHEHUS
3JIEeMEHTa HAWIy4Ilero NpuOIMKeHus: OT BEKTOpa ).

HepasenctBo Anamapa. O6001eHHOE HEpaBEHCTBO Alamapa.

[Tpouenypa oproronanuzanuu ['pama-IlImuara. AIropuTm.

Omnepatopsl. OrpanuyeHHble omneparopsl. Jloka3aTb, 4YTO MPOCTPAHCTBO BCEX
OTpaHMYEHHBIX OINEpPaTopoB ecThb OaHaxoBa anreOpa. Teopema o0 NPOAOIKEHUU
oreparopa J10 OrpaHUYEHHOTO JIMHEWHOTO OIeparopa.

. O6patHeie omepatopbl. Snpo u o00pa3 omepatopa. Teopema C. banaxa 00

OTPaHUYEHHOCTH OOPATHOTO OIepaTopa.

Jlemma C. banaxa 06 oGpaTuMOCTH orepaTopa.

[Ipoektop. Teopema 0 n30MOPHHOCTH MOAIMPOCTPAHCTB.

KomnakTHbeie omneparopbl. MHOXECTBO BCEX KOMMNAKTHBIX omnepaTtopoB. CBOMCTBA.
Kpurepuii KOMIIaKTHOCTH JIMHEHHOTO ONepaTopa.

Omnepatops! ['uns6epra-llImuara.

AnbprepHaTuBa @pearosnpma.

YpaBHEHUS C IMHEHHBIMU OIIEPATOPaAMHU.

Brimykinsie pynkunonansl. Jlemma I'enbdanna.

Bomnpocskl 1J151 NOATOTOBKH K 3a4eTy

Teopema BeiiepmTpacca 00 anmpoKCHMalMM HEMPEPHIBHBIX (DYHKIIMH MHOTOYJICHAMU
Bepumreitna. CnenctBus w3  TeopeMbl. TeopemMa 0O TOYHOCTH — NPHUOIMKEHUS
MHorowieHamu bepHiTeina.

TpuroHoMeTpUYeCKMe TIONUHOMBI. PaBHOMepHBIE TPHOMMKEHHUS  HEMPEPHIBHBIX
GyHKIMA TPUTOHOMETPUIECKMMU TTOTMHOMaMH. BTopast Teopema Betiepipacca.
Teopemsl JlkekcoHa.

basucel B HOpMHpoBaHHBIX mpocTpaHcTBax. CBoiictBa. basuc B C([a, b]). Teopema
[Taynepa.

OpTtoHOpMUpOBaHHbBIE 0a3uChl B TMJILOEPTOBBIX IMPOCTpPaHCTBaX. Teopema O TMOIHOTE
CUCTEMBI 3JIEMEHTOB T'MJIb0EPTOBA MPOCTPAHCTBA.

Tpuronomerpudeckuii 6a3uc.

bazuc Xaapa.

BeiiBneTs! (Bcruteckr) Xaapa B mpoctpanctse L, (R).

KparHomacimTabHbIN aHaIu3 711 CHCTEMBI BCIUIECKOB Xaapa.

. YCTOIMUMBOCTh OPTOHOPMHPOBAHHBIX 0a31COB B I'MJIOEPTOBOM MTPOCTPAHCTBE.
11.
12.
13.
14.

MMUHMMaNBHOCTh CUCTEMBI B THIILOEPTOBOM IIPOCTPAHCTBE.
Kputepuii 6a3ucHOCTH CUCTEMBI B THIILOEPTOBOM ITPOCTPAHCTBE.
basucs! Pucca.

basucHocTh 110 Puccy cucremsl SKCIIOHEHT.



15. basucer kBagparunaHo Oym3kue k 6asucam Pucca. Teopema bapu.

16. bazuce bapu. Kputepuii 6azucnoctu bapu.

17. Cnextp omepatopa. CoOCTBEHHBIE 3HAa4YeHUST W COOCTBEHHBIC BEKTOPHI OIepaTopa.

CaoiicTBa.

18. CnekTpanbHbIi paanyc oneparopa. @opmyJsia CIEKTPaIbHOTO painyca orneparopa.

@yHKIMHU OT omepaTopa.

Iloka3aTeu U KPUTEPUH OLIEHUBAHUS KOMIIETEHIMI HA PA3JIMYHBIX ITANAX UX
(¢opmMupoBaHus, onucaHHue MIKAJ OLlEeHUBAHUSA

YpoBeHb c(hOpMUPOBAHHOCTH KOMIIETEHIUIA

«MUHUMAJbHBII
YPOBEeHb
He TOCTUTHYT»
(Menee 60 0am10B)

«MuHHuMAaJbHBIA
YPOBEHb)»
(60-70 6a1,10B)

«Cpennuii ypoBeHb»
(71-85 6asnoB)

«BbIcokuii ypoBeHb»
(86-100 6an1510B)

Komnemenyuu ne

Komnemenuuu

Komnemenyuu

Komnemenuuu

copmuposatnbi. copmuposatbi. cpopmuposativ. cpopmuposativl.
3HaHUs  OTCYTCTBYIOT, | ChopMupoBaHbBI 3HaHuA oOwmupHele, | 3HAHUA TBEP/BIE,
YMEHHS W HaBBIKM HE | Oa30BbIC CTPYKTYpBI | CHCTEMHBIE. apryMEHTUPOBAHHBIE,
c(hopMHupOBaHEI. 3HAHUU. YmMmenusd HOCAT | BCECTOPOHHHUE.
YMeHust pparMeHTapHbI | PePOAYKTHBHBIHN YMmenus YCHEIIHO
u HOCAT | Xapakrep, MPUMEHSIOTCS K
PENPOAYKTUBHBIN MIPUMEHSIOTCS K | pEeIIeHnI0 KaK TUITOBBIX,
Xapakrep. PpeLIeHnIo TUTIOBBIX | TAK M HECTaHAAPTHBIX
JemoncTpupyercs 3a/laHui. TBOPUYECKUX 3a/laHUM.
HU3KUI ypoBeHb | JleMoHCTpupyeTcs JeMoHCcTpUpyeTcs
CaMOCTOSITENTFHOCTH JIOCTaTOYHBIH YPOBEHb | BHICOKHMH YPOBEHB
MPAKTUYECKOTO HABBIKA. | CAMOCTOSITEIbHOCTH CaMOCTOSITEIBHOCTH,
yCTOMYMBOIO BBICOKasl aJallTUBHOCTb
IPaKTUYECKOro HaBbIKA. | MPAKTUYECKOTO HaBbIKA
Onucanue KpUTEpHeB OLeHHBAHUSA
OO0yuaromuiics OO0yuaromuics OO0yuaromuiics OO0yuaromuics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPHUPYET: JEeMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HaHUA | - 3HAaHUE M NOHMMaHUE | - riryOokwue,
npoOenbl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHUE u
y4eOHOTO MaTepuana; MaTepHaa; KOHTPOJIUPYEMOI0 apryMEHTUPOBAHHBIE
- JOITyCKAIOTCS | - HEMOJHBIE OTBETHl Ha | 00beMa MPOrPAMMHOIO | 3HAHHMSA HPOTPAMMHOIO
MPUHLUIIHAJIbHEIE OCHOBHBIE BOIPOCHI, | MaTepuana, MaTepuania;
OLIMOKM TIpHU OTBETE HA | OMOKKM B OTBETE, | -  TBEpPAbIE  3HAHMA | - [OJHOE ITOHUMaHHE
OCHOBHBIE BOTIPOCHI, | HEOCTATOYHOE TEOPETHIECKOTO CYIITHOCTH u
OTCYTCTBYET 3HaHUE W | IOHUMaHHUE CYIIHOCTH | MaTepHana. B3alMOCBS3H
MOHUMAaHUE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMBbIX
MOHATUI U KaTeropuii; - HEYBEpDEHHBIE U | YCTAHABIMBAThH U | IPOLIECCOB U SIBICHU,
-HETIOHUMAaHHe HETOYHBIC OTBETHl HA | OOBACHSITH CBA3b | TOUHOE 3HAaHHE
CYIIIHOCTH JIOTIOJIHUTEIIbHBIE NPAKTUKA M TEOPHH, | OCHOBHBIX TIOHATHH B
JIOTIOJTHUTENBHBIX BOIIPOCHI; BBISIBIIATH paMKax 00CyXITaeMbIX
BOIIPOCOB B  paMKax | - HEJOCTaTOYHOE | MPOTHUBOPEUHS, 3aJlaHui;
3a/laHul; BJIaJICHHUE JINTEPATYPOH, | MPOOIEeMbI u|- CHOCOOHOCTB
- OTCYTCTBHE YMEHUs | PEKOMEHJOBaHHON TEHACHILIUU Pa3BUTHUS; YCTaHaBIUBaTh u
BBINOJIHSTh [IPOrpaMMoi - MIpaBUIIbHBIE U | OOBSACHSITH CBSA3b
MIPAKTUYECKUE 33JAHUSA, | TUCUUIUINHEL, KOHKPETHBIE, 0e3 | MPaKTUKU U TEOPHUH;
IPETyCMOTPEHHBIE - yMmeHue 6e3 rpyObIX | IpyOBIX oumooK, | - JIOTHYECKH




IPOrpaMMOi OIIIMOOK peuiaTh | OTBETHI Ha | MOCIIeI0OBATENbHEIE,
JMCIUATUIMHEL MIPaAKTHYCCKHUE 3aJaHMS, | IIOCTABICHHBIC coJiepKaTeIIbHEIE,
- OTCYTCTBHE | KOTOPBIC CIIEIyeT | BOIIPOCHI, KOHKPETHBIS a
TOTOBHOCTHU BBIMIOJHUTE. - YMEHHE  peIlaTh | HCUCPIIBLIBAIOIINE
(cmocobHOCTH) K MPaKTUYIECKUE 3a/IaHus, | OTBETHI HA BCE 3aaHMUS,
MUCKYCCUA H HHU3KYIO KOTOpEIE CIemyeT | a TaKKe
CTEMEeHb KOHTAKTHOCTH. BBIIOJIHUTE, JIOIIOJIHUTEILHEIE
- BIQJICHHE OCHOBHOH | BOIIPOCHI
JTUTEPATYPOH, 3K3aMEHAaTOopa;
pEKOMEHIOBAaHHOU - YMGHHE  pelaTh
POrpaMMOi MPaKTUYECKUE 33aHUS;
JMCIUAIUIMHEL - cBOOOIHOE
- HaJIMYKME COOCTBEHHON | MCIIOJIL30BAaHNE B
000CHOBAaHHOMU OTBETaX Ha BOMPOCHI
MTO3UITHHI 1o | MaTepHuajoB
00Cy)IaeMBIM PEKOMEHIOBaHHON
BOTIPOCAM. OCHOBHOU u
Bo3MOKHEI JIOTIOTHHUTEIIbHOM
HE3HAYUTEIbHBIE JIUTEPATYPBHI.
OTOBOPKHU ¥ HETOYHOCTH
B PacKpBITHH
OTJICJIbHBIX IT0JI0KECHMI
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaX.
Onenka Onenka Onenka Onenka
«HEYOBJIETBOPUTEIDb | «YIAOBJIETBOPUTEIBHO | «XOPOIIO» / «3aUTEHO» «OTJIHYHO» /
HO» /He 3a4TEeHO0 » | «3aYTEHO» «324YTEHO»

9. YueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE O0ecreuyeHne TUCIUITHHbI

a) OCHOBHasI JIUTepaTypa:
1. Konmoropos, A.H., ®omun C.B. Dnementsl Teopun GpyHKIMA 1 GyHKIMOHATBHOTO aHAIIN3A.
- 7-e u31a. - M. : DUSMATIINT, 2006 r. — 572 c.

2. Jle6ener, B.1. ®yHKIIMOHATBHBIN aHAIW3 U BEIYUCIUTEIbHAS MaTEeMaTHKA : yaeOHOe TTocooure
/ B.W. Jlebenes. - 4-e uzn., mepepad. u gom. - M. : @usmaraut, 2005. - 294 ¢. - ISBN 5-9221-
0092-0. (JIebenen, B.M1. ®yHKIMOHATBLHBIN aHATW3 ¥ BBIYUCIIMTENIbHAS MaTeMaTHKa : ydeOHOe
nocobue / B.W. JleGenes. — 4-e uza., nmepepad. u gom. — Mocksa : @usmarnut, 2005. — 294 ¢. —
Pexxum noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=68363. —
ISBN 5-9221-0092-0. — TekcT : 3J1eKTPOHHBIH.)

3. CagoBununii B.A. Teopus oneparopoB. — M. Beiciias mikosa, 1999.

4. Tpenorun, B.A. ®yHKUMOHANBHBIN aHaMM3 : yueOHuK / B.A. TpeHoruH. - 3-e u3a., ucmnp. - M.
: @usmatiut, 2002, - 488 c. - ISBN 5-9221-0272-9.

5. ManamkeBuy, 1.A. BeiiBner-aHanu3 CUTHAJIOB: OT TeOpUH K npaktuke / M.A. ManamkeBu ;
[ToBoOMmXKCKMI rOCYy 1apCTBEHHBIA TEXHOJOTHYECKU YHUBepcuTeT. — Momkap-Ona : [ToBomkckuit
rOCy/IapCTBEHHBIA TEXHOJIOTHUECKUN yHUBepcuTet, 2016. — 276 c. : cxem., Tabi., ui. — Pexxum



noctyma: mo moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=459491. —
Bubmuorp.: c. 219-225. — ISBN 978-5-8158-1745-6. — TekcT : 3neKTPOHHBIH.

0) 1OMOJIHUTEIbHAS JIUTepaTypa:

6. Typuak, JL.MI. OcHOBBI YHCIEHHBIX METOJOB : yueOHoe mocobue / JL.U. Typuak, I1.B.
[TnotHuKOB. — 2-¢ u3a., mepepad. u gom. — Mocksa : @usmariaut, 2002. — 304 c. — Pexum
noctyna: o nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=69329. — ISBN
5-9221-0153-6. — TekcT : 3IEKTPOHHBIM.

7. OpemkoBa, M.H. YUucnennsie MmeToasl: Teopust u anroputmel / M.H. Opemkosa ; CeBepHbIit
(Apktuueckuit) QenepanbHbiii yHHBepcuteT uUM. M. B. JlomoHOcOoBa. — ApXaHTeJbCK :
Cesepubliii (Apktrueckuit) dhenepanbubiii yauepcuteT (CADY), 2015. — 120 c. : cxem., Tabn. —
Pexxum noctymna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=436397.
— bubmuorp. B k1. — ISBN 978-5-261-01040-1. — TekcT : 3IEKTPOHHBIH.

8. CoboneBa, O.H. Beaenue B uncieHHble MeTonbl : yueOHoe mocobue / O.H. CoboneBa. —
Hoocubupck : HoBocubupckuii rocy1apcTBEHHBIN TeXHUYECKUH yHUBepcHUTET, 2011. — 64 c. —
Pexxum nocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=229144.
— ISBN 978-5-7782-1776-8. — TeKcCT : 371€KTPOHHBIH.

9. TaBpummna, O.H. Yucnennsie meronsl : yueOHoe mocobue / O.H. I'aBpummna, FO.H.
3axapos, JI.LH. ®omuna. — KemepoBo : KeMepoBckuil rocyqapcTBeHHbI yHUBEpcHTeT, 2011, —
238 c. — Pexum JOCTyTIa: o MOTHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=232352. — ISBN 978-5-8353-1126-2. — TekcT :
AJIEKTPOHHBIN.

10. Beicimas matemaTtuka : yueOHoe mocobme / T.A. Kysnemora, E.C. Muponenko, C.A.
Pozanosa u ap. ; pen. C.A. PozanoBa. — Mocksa : ®@uzmatiut, 2009. — 167 c. — Pexxum nocryna:
no moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=68379. — ISBN 978-5-
9221-1004-4. — TeKCT : 3JEKTPOHHBIN.

11. Ymusamkun, C.B. Teopernueckne ocHOBBI IUGPOBOM 00paOOTKH U MPEACTABICHHS CUTHAJIOB
: yuebHoe nocobue / C.B. YMHAIIKUH. — 2-€ u31., ucnp. u gom. — Mocksa : TexHocgepa, 2012. —
368 ¢c. — (Mup mmdbpoBoit oOpabotku). — Pexmm pgocrynma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=233733. — ISBN 978-5-94836-318-9. — Tekcr :
3JIEKTPOHHBIMN.

12. Munenb, A.A. Beraucnurensabie METOIBI : yueOHOe mocodue / A.A. Munens ; Tomckuit
I'ocynapcTBeHHBIN YHUBEPCUTET CUCTEM yIIpaBiieHUs U paano3aeKTpoHuku (TYCVYP). — Tomck :
Onb Kourtentr, 2013. — 197 c¢. : un. — Pexum pocrynma: no mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=480612. — bubnuorp.: c¢. 183-184. — ISBN 978-
5-4332-0121-7. — TekcT : IEKTPOHHBIM.

13. SxoBneB, A.H. IIpeoOpa3oBaHusi CUTHAJIOB B HEIWHEUHBIX DPATUOTEXHUYECKUX IEMAX !

yuebHoe mocobue / A.H. SxosneB ; HoBocuOupckuii rocynapCTBEHHBIH TEXHHUUYECKHUIMA
yHuBepcuteT. — HoBocuOupck : HoBocuOupckuii ToCy 1apCTBEHHBIM TEXHUUECKUN YHUBEPCUTET,
2010. — 190 c. — Pexum JOCTyMa: o MIOJIIUCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=228891. — ISBN 978-5-7782-1374-6. — TekcT :
JJIEKTPOHHBIN.



14. CnabuoB, B.Jl. Yucnennsie meronsl: yekiuu / B.J[. CnabHoB ; MHCTUTYT 3KOHOMHKH,
ynpasienus u npasa (1. Kazanp). — Kazans : [loznanue (Muacturyt OVII), 2012. — 192 c. : Tabm.,
CXEM. — Pexxum JOCTyTa: o IIOIIHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=364221. — bubmauorp. B kH. — ISBN 978-5-8399-
0384-5. — TeKCT : ANEKTPOHHBIMN.

15. Jlopan, I1.K. Anmpokcumanus u ontumuzanus / [1.K. Jlopan ; mox pen. I'.111. PyObunmreiin,
H.H. fInenxo ; nep. ¢ ¢p. FO0.C. 3aBbsnoBa, P.A. 3Barunoit u ap. — Mocksa : Mup, 1975. — 495
C. : WII. — Pexum JOCTyma: o IOJIITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=457011. — TeKcT : 3TEKTPOHHBIH.

16. Kopneituyk, H.I1. Dxctpemanbhbie 3anaun Teopun npudau-xenus / H.I1. Kopneituyk ; pen.
b.1. T'omy6oB, I'.4. [Tuporosa. — Mocksa : Hayka, 1976. — 320 c. : un. — Pexxum nmoctyma: mo
nonmucke. — URL: https://biblioclub.ru/index.php?page=book&id=456961. — Tekcr
3JIEKTPOHHBIM.

17. KepumoB, M.A. Meron F-annpokcumanuy mnpu pelieHUH 3a7ad TPaBUMETPUU U
marautoMeTpuu / M.A. Kepumos ; nox pea. B.H. CrpaxoBa ; Poccuiickas Axagemus Hayk,
HNucturyt dusuku 3emmmm um. O. 0. [lImuara PAH, KoMiiekcHbIi HayqHO-HCCIEA0BATEIbCKUT
uHCTUTYT PAH. — Mocksa : ®uszmarnut, 2011. — 263 c. : ui., cxem., Tadi. — Pexxum noctyna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=457442. — bubauorp. B KH. —
ISBN 978-5-9221-1342-7. — TekcT : 31€KTPOHHBIMN.

18. ®uxrenronsu .M. Kypc nuddepeniuanbHOro 1 HHTErpaabHOrO UCUUCIICHUS: — 8-€ U3, - .
T. 1. — M.: ®duzmatiut, 2001.

19. ®uxrenronsi [\M. Kypc nuddepeHimanbHOro 1 HHTETPAIbHOTO UCUUCIICHUS: — 8-€ U3, - .
T. 2. — M.: ®uzmatiut, 2001.

20. ®uxrenronsi .M. Kypc nuddepeHunanbHOro 1 MHTErpagbHOTO UCYUCICHUS: — 8-€ U3/, - .
T. 3. — M.: ®duzmatiut, 2001.

B) JJIEKTPOHHbIe OMOJIMOTEYHbIEe CHCTeMbl, ¢ KoropbiMu Yy COI'Y wumeercs
AeHCTBYIOIIMI J0T0OBOpP, COBpeMeHHble NpodeccHOHATbHBbIe 0a3bl, MHGOPMALHMOHHBIE
CIIPABOYHbIE CHCTEMBI:

— eLIBRARY.RU [DOnextponHslii pecypc|: HayuHas siekTpoHHas Oubmmoreka. — URL:
http://www.elibrary.ru.

— baza mannbix «9bC elibrary»: http://elibrary.ru

— UznatensctBo «FOpaiit» [DneKTpoHHBINH pecypc]: AIeKTpOHHO-OMOIMOTeYHas cucTeMa. —
URL.: http://biblio-online.ru.

- VYHuBepcuterckas Oubnmoreka online [DNEeKTpOHHBIM  pecypc]: 3JIEKTPOHHO-
6ubnuoreynas cucrema. — URL: http://www.biblioclub.ru.

10. MaTepuanbHO-TeXHUYECKOe o0ecnedeHne JUCIUIIIMHBI

3aHATHS TO AWCHUILIMHE TPOBOASTCS B ayAHTOPHSIX, 00CCIICYCHHBIX KOMIBIOTEPAMH,
UMCIOIMMH JOCTYIl K ceTH VHTepHEeT, WHTEPAKTUBHBIMUA JIOCKAMH M MYJIBTHMEIUHHBIM
o0opyIoBaHUEM.
Jluyenszuonnoe npocpammnoe obecneuenue:
1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) or
04.2016r);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);


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

3. Cucrema MOMCKA TEKCTOBEIX 3aMMCTBOBAaHUN «AHTHILIaruat BY3y;
Ilepeuens 110 6 c60600HOM docmyne:
. Kaspersky Free;
WinRar;
Google Chrome;
Yandex Browser;
OperaBrowser;
Scilab.
Anaconda3;
Python 3.8.5.

©°NA U AW~



11. Jluct oOHOBJIeHUSI/aAKTyAIU3ANUHA

1. Pabouas mporpamma

MepPecMOTPEHA M aKTyaIM3UpOBaHA HA 3aceJaHuM Kadeaphl MAaTeMAaTHYECKOTO aHaIu3a
npoTokoa Ne 7 ot 27.03.2018r.;

omoOpeHa Ha 3aceJaHHM coBeTa (akynbTeTa MaTeMaTHKU M UHPOPMALMOHHBIX
TexHoJorui, mpotokoi Ne 5 ot 30.03.2018 r.

2. Pabouas mporpamma

MepecMOTPEHA M aKTyaIM3UpOBaHA HA 3aceJaHuM Kadeaphl MaTeMAaTHYECKOTO aHaIu3a
npoTokoa Ne 7 ot 27.03.2019r.;

onoOpeHa Ha 3aceJaHHMM coBeTa (akynbTeTa MaTeMaTHKH M UHPOPMALMOHHBIX
TeXHOJO0THH, mpoToko Ne 5 ot 29.03.2019 r.

3. PaGouas mporpamma

MepecMOTPEHA M aKTyaIHM3UpOBaHA HA 3aceJaHuM Kadeaphl MaTeMAaTHYECKOTO aHaIu3a
npoTokoa Ne 7 ot 23.03.2020r.;

onoOpeHa Ha 3aceJaHuM coBeTa (akynbTeTa MaTeMaTUKH M UHPOPMALMOHHBIX
TexHoJoTHi, mpotokos Ne 5 ot 27.03.2020 r.
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