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Pabouas nporpamma cocrapiena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 01.04.02 -
[Ipuknagnas Matemarnka U nHGopMaTHuka (YpOBEHb MarucTparypsl) (mpuka3 MuHUCTEpCTBA 00pa3oBaHUS
u Hayku PD ot «10» saBaps 2018 1. Ne 13).

PabGouwass mnporpamma mnpuHsitTa Ha 3acenanud Kadeapbsl mareMaTHUecKOro MOJAETUPOBAaHUS U
nHpopMaIrmoHHBIX TexHOMOTHH «16» nronHs 2023 1. [Ipotokon Ne 15
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nH(popMaIrmoHHBIX TexHONMOoruH, [IpoTokon ot «21» uronHs 2023 . Ne 3.
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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
IIK-1 CnocobeH ocCymecTBIsITh OpPraHU3aIMOHHOE W TEXHOJIOTHMYeCcKoe obecreueHue pa3paboTku 6a3

nagueix MC

[TK-2 CriocoGeH oCymecTBIATh YIIpaBiIeHUE BRIMTYCKOM penn3oB MC

1.2 Tumel 3aga4 npogecCHOHANBHOU NEeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B pamMKax

OCBOCHHUA NJUCHUIIIIUHBI:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

- OpPraHMU3aLMOHHO-YIIPABICHYECKUN

- HpOCKTHO-TCXHOHOFI/I‘ICCKI/Iﬁ

1.3 JIucuumniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesATEIhHOCTH B

ctepe:

40 CKBO3HBIE BUIBI

npo¢)eCCUOHATLHON  JACSITENIPHOCTH B TMPOMBIIUICHHOCTH (B cdepe

HAy4YHO-HMCCIIE0BATEIbCKUX U OMBITHOKOHCTPYKTOPCKHUX Pa3pabOTOK)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-1 Cnocoben [IpuMeHseTr MareMaTHYeCKHHA ammapaT IOCTPOCHHS
OCYILECTBIIATH HEUeTKHX Mozenel s aHanum3a HUH(QOPMAaIMOHHBIX
OpraHU3allMOHHOE U cucTeM U 6a3 JaHHBIX
TEXHOJOTHYECKOE

obecrieucHue pa3paboOTKH
6a3 manupx MC

[1K-2 Cnocoben
OCYILECTBIISIT yIPaBICHHE
BBIycKoM penu3oB MC

dopMynupyeT U peliaeT 3aJadd, BO3HUKAIOIIUE B XOIE
Hay4YHO-MCCIIE0BATEIbCKON AEATEIFHOCTH U TPeOyromue
yIIyONeHHBIX TMpOo(QeCcCHOHANBHBIX 3HAHWW; BBIOMpacT
HEOOXOOUMBIE METOABl HCCIEeNOBaHUS, MOIUPHUIHUPYET
CYIIECTBYIOLINE U pa3padaTbiBaeT HOBBIE METOIBI, HCXOISI
13 33]1a4 KOHKPETHOTO MCCIIEI0BaHMS

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-1 CnocoOeH OCyIIECTBIATh OPraHU3ALMOHHOE M TEXHOJIOTHYECKoe obecrieueHue
pa3pabotku 6a3 nanabix UC

Ne HaumeHnoBanue ®opma
n/n JUCIIUTUINH, o0y4eHus
ONPEACTAIOIINX Ou4HO-33049H
MEXTUCIUTUIMHAPHBIE ast
CBA3U (cemecTp)
31415
1 |MonenupoBanue +
9KOHOMHYECKUX
MPOIIECCOB
2|0O6paboTka 1 aHATN3 +
OOJIBIINX TAHHBIX
3 |O0bekTHO-OpHEHTHpO | +
BaHHOE
MPOrpaMMHUPOBAHUE




4 |IlepcrieKTUBBI +
MaTeMaTH4eCKOro
MOJIEJINPOBAaHUS

5 |[Ipennunnomuas +
MpaKTHKA

6 |[IporpammupoBanune | +
Ha g3bIke Java

7| Texnomoruu +
MPOrpaMMHUPOBAHUS

[TK-2 CriocoGeH oCymecTBIATh YIIpaBiIeHUE BBIMTYCKOM penn3oB MC

Ne HaumenoBanue dopma
n/m JIMCITUILUINH, o0yueHus
OIIPEACIIAOMINX O4HO-32049H
MEXTUCITUTUTMHAPHBIS ast
CBA3U (cemectp)
3141(5
1 |KoMnsroTepHbIe +
cpenbl ams
MaTeMaTH4eCKOro
MOJIETUPOBAHUS
2 |MeTtonsl ynpaBiaeHUs +
cucTeMaMu
3 | [Ipemnurmomuast +
MPaKTHKA
4| TexHomnoruu +
MPOrpaMMHUPOBAHUS
5 |YucIeHHbIE METOBI +
ONTHMHU3ALINN

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

JuctuminHa «MeTo/bl TOCTPOCHHUS HEUETKUX MOJIETIe» OTHOCUTCS K YacTH, (GopMUpyeMoil ydacTHUKaMH
oOpa3oBaTeibHbIX OTHOIIEHUH, yueOHoro turana OIl mo Hampasiaenuto mnoarotoBku 01.04.02 -
[TpuknaaHas MaremMaTuka 1 HHOpMAaTHKa.

JucuumimnHa «MeToibl TOCTPOSHUSI HEYETKUX MOZEJIEC» U3ydyaeTcsa B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.
OuHo-3a04Hasg: 2 3.€.

OuHo-3a04YHas

Bun yueOHOM paboTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast pabora 10
Jlexmm (JIextmm) 4
[Tpaktuueckue (Ilpakt. pad.) 6
CamocrostensHas padota (CP) 62

3auer -

3.2.Cozepkanue Kypea:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS




Jlex |IIpa| CP
UM | KT.
pao.
0-3|0-3|0-3
3 cemectp
1 dopmanuzanms JlabGopatopHas
MOHATHUSA anropuTMa | 1 2 |21 pabora;
ColOecenoBanue
2 Boruncnumele JlaGoparopHas
HKIIUU 1 abora
g);]speimMme bz ’
MHO€ECTBa
3 CnoxHOCTb JlaGoparopHas
anropuTMa 212 (20 pabora;
CobecenoBanue
Tema 1. @opMaan3anus NOHATHA AJTOPUTMA
Jlexknus.

[Mogxompl K (opmManu3aluu TOHATHS «anroputm». Dopmanuzanysi MOHATHS alroOpuTMa B TEOPUHU
aBTOoMaroB Ha npumepe mamuH Ilocra. Ilonarue mammnbl [locra. Komannael mammns! [locra. IIporpamma
quist MamuHel Ilocra. IIpumeps! nporpamMm. dopmanu3anus NOHATUS AJTOPUTMA B TEOPUM aBTOMATOB HA
npuMmepe MaiuH Teropunra. [lonstre mammnasl Teropunra. Komanasl Mamussl Teropunra. IIporpamma ans
MamuHbl Teropunra. [Ipumeps! nporpamm.

IIpakTH4Yeckoe 3aHATHE.
Jlabopatopnas pabota Nel «Cocrasnenne mporpamm st MamuHb! [Toctay
Lenv pabomsi: uzyuums ceoticmea mawunsl [locma.
3amgauu paboThHI:
- Hanucath anroput™ B I1C, peanusyromum padboty mamussl [locTa, Ui pereHns 3a1aHHOM 3a1a4H;
- MIpOaHaIU3UPOBATh PabOTy HAIMCAHHON POrPAMMBI.
IIpoepammmno-annapamuoe obecneuenue: nepCOHANbHbIIL KOMNbIOMED.
Jlabopatopnas pabota Ne2 «Cocrasienue mporpamm st MamuHbl [Toctay
Lenv pabomei: uzyuums ceoticmea mawunsl [locma.
3amgauu paboThHI:
- Hanucath anroput™ B I1C, peanusyromum padboty mamussl [locTa, Ui pereHus 3a1aHHOM 3aa4H;
- MIpOaHaIU3UPOBATh PaOOTy HAIMCAHHON POrPAMMBI.
IIpoepammmno-annapamuoe obecneuenue: nepCOHANbHbIIL KOMNbIOMED.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
IIpumepHBbIe 3a0aHUs.

1.  Hamwmcars nporpammy i mamuH [Tocta u TeroprHra, BRISICHAIOUTYIO0 YETHOCTh HATYpaJIbHOTO YHCIIA,
JAHHOTO B YHApHOM 3allMcU. YHapHasl 3alKCh YUCJIa N COCTOUT U3 N €UHMUII.

2. Hamwmcars nporpammy juist MamuH [locta u TeropuHTa, BRIYUCIISIIONTYIO CIEIYIONTYI0 (DyHKITUIO
HaTypajabHOTO apryMmeHTa. f(X)=x/2. YHapHas 3amuch 4yucia n COCTOUT U3 N SAUHUIIL.

3. CocraBuTh JeKIHIO Ha TeMy «Popmaiin3anus MOHATHS aJlfOPUTMa B TCOPUU aBTOMATOB Ha MIpUMEpe
HOpPMAaJIbHBIX aNTOpUTMOB MapkoBay. I[03HAKOMUTBCS ¢ TPUHLIUIIOM PAOOTHI IPOrPAMMBI-3MYJISTOPA
HOpPMAaJIbHBIX aNropuTMOB MapkoBa. Co3fgaHue HOpMaJIbHBIX aJITOPUTMOB JJISl PELICHUS 3a7a4 Ha
HCIIOJIb30BaHME MO/ICTAHOBOK.

Tema 2. Boruncanmsele (pyHKIHMH U paspelinMbie MHOKECTBA
Jlexknus.



OKBHUBAJIEHTHOCTh Pa3JIMYHbIX TEOpUN. PaBHOCHIIBHOCTH TEOpUM MallMH ThtopuHra, reopun mamus Ilocra,
HOPMAaJIbHBIX aJITOPUTMOB MapKoBa U peKypcHBHBIX QyHKIMH. Teopema o coBmaaeHNH K1accoB (QYHKUIUH.
[Tonatue BbrUMcAMMON QyHKIMH. Teopuss BBYHCIUMBIX (QYHKIMHA. O¢PQPEKTHBHAS BBIYUCIUMOCTb.
OKBHUBAJICHTHOCTb YTBEPKICHUN «(YHKIMS BBIYUCIUMA» M «CYIIECTBYET AJTOPUTM, BBIYHMCIISIOMINI
¢yukuuio». IlonsTie paspemmMoro MHoxecTBa. [loHATHE MEpeYMCIMMOro MHOXeCTBa. Paspernmeble
MHO)KECTBA U MX CBOWCTBA. Ilepeunciumbie MHOXKECTBA U MX CBOMCTBA. llepeunciumoe MHOXKECTBO, Kak
MHOKECTBO OIpeeNieHHsI BHIYMCINMMON GyHKIuH. [lepedrcinmoe MHOXKECTBO, KaK MHOKECTBO 3HAYEHUI
BbruuciuMon (yHkuuu. IloHsTHEe yHUBepcanbHOM (QyHKIMH. BBUHUCIMMOCTD yHHBEpPCANIbHOW (PYHKIIHH.
TeopeMa o cylecTBOBaHUM YHUBEPCAIBHOIO AJITOPUTMA.
IIpakTn4yeckoe 3ansATHE.

3anada 1. [IpoBepuTh pa3penmMoCTh MHOXKECTB: () BCEX HEUETHBIX Yrcel; (0) BceX MPOCThIX YHCelT; (B)
JTAHHOTO KOHEYHOTO MHOXKECTBA; (T) MHOXKECTBA BCeX pelieHud (X, y) € N2 ypaBHeHust X 2 —y 2> 5. (1)
MHOKECTBA BCEX 00pAaTUMBIX M X n—MaTpul] ¢ Kodpuirenramu u3 N.

3amaya 2. [IpoBepuTh MoMypa3pemIimMOCTh MHOXKECTB: (@) Ka)XI0ro pa3peirMoro MHOXKeCTBa; (0)
MHOXKECTBA BCEX Iap MPOCTHIX YUCes — ONM3HELOB; (B) MHOXECTBA BCEX YMCEN, IPEACTAaBUMBIX B BUJE
CYMMBI KBaIpaTOB ABYX ITOIIAPHO Pa3JINYHBIX HEYETHBIX YHCEIL.

3anada 3. (a) [loka3arb, 4TO JJI KaXI0TO MOJYpa3pelIMMOr0 MHOKECTBA A CYLIECTBYET aIrOPUTM,
KOTOPBIN paboTaeT BEYHO, BpeMsl OT BPEMEHHM IOCHUIAs B BBIXOIHOW MOTOK HaTypajbHBIC 4yHciaa a € A
TakUM O0pa3oM, 4TO KaXKAbIH smeMeHT A Korma-HHOyns B HeM mosBuTcs. (0) JlokaszaTb, 4TO KaxKaoe
MOJIypa3peliMOe MHOXKECTBO IHepednciaumo. (B) Jlokaszarh, 4TO Kaxka0€ IMEPEUYUCIMMOE MHOXKECTBO
I10JTypa3peInMo.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1.  CocraButh Jekiuio Ha TeMy «Marematudeckue npodaemsl J. ['masoepra. [IpodGinema
«CaMOTIPUMEHUMOCTH» anropuTMa. [Ipobiema pacno3naBanus BeiBoguMocTu. Tesuc Uepua. [Tpobdrema
«OCTaHOBKM». MeToz cBeIeHUS KaK METO JOKa3aTeJIbCTBA AJITOPUTMHUYECKON HEPa3pEILIUMOCTI.
2. IloaroToBUTH JEKIHIO 10 TeME « AJITOPUTMUYECKH Hepa3pernMble Tpo0ieMbl B MHPOPMATHKE.
3. JIOKaXuTe, 4TO €CJIH CYIIECTBYET aITOPUTM IIEPEUNCIICHHS JIEMEHTOB HEKOTOPOIO MHOXKECTBA, TO
CYIIECTBYET TAKKE U AJITOPUTM, KOTOPBIHA NEPEUNCIIAET 3JIEMEHTHI MHOXKECTBa 0€3 IIOBTOPEHUH.

Tema 3. C105KHOCTB aJTOPUTMA

Jlexknus.
[TonsTHE CIOKHOCTH aJrOpUTMa. BpeMeHHas u MpOCTpaHCTBEHHAS! CIIOKHOCTh. ACUMIITOTUYECKUN aHAIIN3
BEPXHEH OIEHKH CIOXKHOCTH alropuTMOB. CTaHAapTHBIEC KJIACCHI CIIOKHOCTH. D(P(PEKTUBHOCT AITOPUTMA.
OMmnupudeckre u3MepeHus 3Q(HEeKTUBHOCTH aIropuTMOB. Bxos (BXOAHbIE JaHHBIE) aJITOpUTMA M pa3Mep
BXOZa. 3arpaTbl alropuT™Ma s JAaHHOTO BXOJA; IIOHATUE CIOXKHOCTH B XYAUIEM CIyyae.
«ITonnHomuanbHbIe» anroputmsl. I'unoreza P <> NP. CBogumocts. NP-nonHoTa.

IIpakTH4eckoe 3aHATHE.
JlaboparopHas pabora Ne 3.1. «Onenka 3(HeKTUBHOCTH aATOPUTMOBY

Lenv pabomol: oyenka 3¢hhexmusHocmu npocpamm.

3amgauu paboThHI:

- Hamucarh MPOrpaMMBbI Ha sI3bIKE Java [Tl pelieHus 3aIaHHOM 3a/1a9u;

- HAWTH JUIs K&KI0M MPOrpaMMbl BpEMEHHYIO U POCTPAHCTBEHHYIO CIIOKHOCTH;

- OLIEHUTH 3PPEKTUBHOCTH HATUCAHHBIX MPOTPAMM.

IIpoepammuo-annapamuoe obecneuenue: nepcoHaivbHulil komnviomep, jdk, NetBeans, MPI Java.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. Hanucate napasnienbHble TporpaMMbl 111 YMHOKEHUS MaTpHIl opsiaka 64 Ha si3bIke Java 1o
cxeMme a) 4x4, 0) 1x8. Haiitu cnoxkxrnoctu nporpamMm. Beiscauts 3 pextuBHOCT porpamMm. Kakas u3 cxem
Oynet 3 dekTruBHEE TIPH OOJIBIIIOM pa3Mepe MaTPHIL?

2. [ToaroroBUTH KOHCHEKT MO TeMe: «PeKyppeHTHBIE COOTHOILIEHHS IS MTOLIAroBhIX 3aTpar.
BpemenHas v MpOCTpaHCTBEHHAS CIIOKHOCTh PEKYPCUBHBIX aJrOPUTMOB. PeKyppeHTHbIE COOTHOLICHHUS,
COITyTCTBYIOIIIME CTPATETUH «pa3aelisiii u BIacTBYH. “YKaaHble” anropuTMel; O3KTpeKUHT (1iepedop ¢
BO3BpaTaMM)».



4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TeKylui KOHTpostb — 50 6aioB

3 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. |®opmanmuzamms | Jlabopato 20 18 -20 OammoB — paboTa BBINOJHEHA TOTHOCTHIO, METON BBIOpaH
MTOHSTHS pHast HamOolee paluoOHAIBHO, CTYIEHT TPaMOTHO OTBEYaeT Ha BCe
ajropuTMa pabota MTOCTaBJIEHHBIE MTPETIOIaBaTeNIEM BOIIPOCHI;
15 - 17 GammoB — paboTra BBITTOJIHEHA ITOJIHOCTHIO, METOH BBIOpaH
paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MperoiaBaTesieM BOIIPOCH], UMEIOTCS HEIOUETH B 0POPMIICHUH,
13- 14 GamnoB — paboTa BBINOJHEHA IIOYTH IOJHOCTHIO, 3azada
pelieHa BepHO, HO TPY 3TOM HCIIONb30BaH HE CaMBId palliOHAIBHBIN
MeTon (WM CTYIEHT HEYBEpEeHHO OTBEYaeT Ha IMOCTaBIICHHBIC
BOIIPOCHI, OITNOAETC);
10-12 6aymoB — CTYIEHT MOXKET MPaBUILHO PEIINTH 33]1a9y TOIBKO C
MIOMOIIIPIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBaCT HYXKHBIN YICOHBIN MaTepHal;
Memnee 10 6amioB — CTyACHT HE MOXET NMPUBECTH PEIICHUE 3a/1aud U
HE MOXXET OTBETHUTh Ha HABOSIIME BOIMPOCH IpEenofaBareist Hu
OoOHApy)XMBaeT TOJHYI0O HEMOATOTOBICHHOCTh TI0  H3y4aeMOM
TEMaTHKe.
Cobeceno 10 Ha coGecenoBanue BEIHOCHTCS 5 BOIIPOCOB 1O 2 Oaiiyia 3a BOMpoc
BaHue(Ko
HTPOJIbH
blii cpe3)
2. | Beraucnmmmere | Jlabopato 20 19 -20 GamnoB — paboTa BBINOJHEHA TOTHOCTHIO, METON BBHIOpaH
GbyHKIUHN 1 pHast HamOolee paluoOHAIBHO, CTYIEHT TPaMOTHO OTBEYaeT Ha BCe
pazpenumbie pabota MTOCTaBJIEHHBIE MTPETIOIaBaTeNIEM BOIIPOCHI;
MHOXXECTBa 17- 18 OammoB — paboTa BBITIOJIHEHA ITOJIHOCTHIO, METOHI BBHIOpaH

palMOHATIbHO, CTYIEHT I'PaMOTHO OTBEYaeT HAa BCE IMOCTaBICHHBIC
MpernojiaBaTesieM BOMPOCHl, UMEIOTCS HEZIOUEThl B 0(OPMIICHHH;

14-16 GamnoB — paboTa BBINOJHEHA IIOYTH IOJHOCTHIO, 3ajada
peliieHa BepHO, HO TIPH STOM HCIIONIb30BaH HE CaMbI paIrlioOHaIbHBIN
MeTonl (WU CTYJACHT HEYBEPEHHO OTBEUAeT Ha IIOCTABJICHHBIC
BOIIPOCHI, OITNOAETCS);

10-13 GaymoB — CTYIEHT MOXKET MPaBUILHO PEIINTH 33]1a9y TOIBKO C
MOMOIIBIO HABOJSIIUX BOMPOCOB TIPETONABATENs, HO B IIpOIECce
paboTHI OCBaMBaCT HYXKHBIN YICOHBIN MaTepHal;

Memnee 10 6amioB — CTyACHT HE MOXET NMPUBECTH PEIICHUE 3a/1a4ud U
HE MOXET OTBETUTh HA HABOJSIIUE BOMPOCHI MpENoAaBareist
OOHApYyXKMBaeT TMOJHYIO HEMOJIrOTOBICHHOCTh IO  H3y4YaeMoii
TEeMaTuKe.




3. Cnoxnocts | JIJabopato 10 9-10 GamnoB — paboTa BBINOJHEHA MOJHOCTHIO, METOJ BHIOpaH
anroputMa pHas HanOoJnee palMOHANBHO, CTYAEHT TPaMOTHO OTBeYaeT Ha BCe
pabora MOCTaBJICHHBIE MPETIOIaBaTEeNIEM BOIPOCHI;

7-8 OamioB — paboTa BBINONHEHA MOJIHOCTBIO, METOX BBIOpaH
panMoOHAaJIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
npernoaaBaTesieM BOPOCHl, UMEIOTCSl HEZ0UEThl B 0(OPMIICHNH;

4-6 OGamioB — paboTa BBHINOJIHEHA MMOYTH MOJHOCTHIO, 3a7a4a peleHa
BEPHO, HO IMPH 3TOM HCIOJIB30BaH HE CaMblii palOHAIBHBIA METOI
(MM CTYOEHT HEYBEPEHHO OTBEUACT Ha IOCTaBJICHHBIC BOIPOCHI,
omubaercs);

1-3 6aymioB — CTYIEHT MOXET MPaBUJIBHO PEIIUTH 3a7ady TOJBKO C
MOMOIIBI0 HABOASIIMX BONPOCOB IPENOAaBaTeNs, HO B IpOLEcce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;

0 6anIoB — CTyIEHT HE MOXKET MPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMoAaBaTelisi u 0OHApYKUBAET
MOJHYIO HEMTOATOTOBIEHHOCTH 110 H3y4aeMON TeMaTHKe.

Cobeceno 10 Ha cobecenoBanue BEIHOCHTCS 5 BOIIPOCOB 10 2 OaJijia 3a BOIpocC.
BaHHUe(KO
HTPOJIBH
blIii cpe3)
4, HUroro 3a cemectp 70

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  pEeHTHHTOBOM  OLIGHKM 1O JAMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JlaboparopHas pabora

Tema 1. @opmannzanus NOHATHUS aIrOPUTMA
JlaboparopHas padora Ne 1.1 «CocrasiieHue mporpaMM g Marugsl [Tocray

Lenv pabomei: uzyuums ceoticmea mawunsl [locma.
3amgauu paboThHI:
- Hancarb anroput™m B [1C, peanusyromum padoty mamuast [TocTa, 17s pereHus 3a1aHHOH 3a/1a4H;
- MIpOaHaIM3UPOBATh pabOTy HAIMCAHHON POrPAMMBI.
3ananus Kk saboparopHoit padote 1.1
1 Hanucare nporpammy, peiiarouryto cieayromyto 3aaady. Bo BxonHom ciose u3 0 u 1 nmepemecTuth
nepBylo OyKBY B KOHEI] CJIOBA.
2 Hanucarp nporpammy, peliaroiyo clieayromyro 3aaady. Bo BxogHom ciiose u3 0 u 1 nepemectuts 0
yepes3 OJIOK eTUHUIL.
3 Hamucars mporpammy, periaroniyro cieayonryro 3aaaqay. O0paTuTh BXOIHOE CJIOBO U3 OyKB a U b.
4 Hanmcarb mporpaMMy, pelianlyio cleayonyo 3aaaqy. [Ipu6aButs 1 kK HaTypaJIbHOMY YHCITY,
3alMCaHHOMY B IBOMYHOM 3aITUCH.
5 Hamucare nporpaMmy, peniamyo ciaeayouyo 3anady. [Ipeodpa3oBars yHapHYIO 3alHCh
HaTypaJIbHOTO YKCJIa B €r0 ABOMYHYIO 3allMCh. YHAPHAS 3alUCh YKMCJIa N COCTOUT U3 N €AUHMII.
6 Hammcars mporpaMmy, BEIYHCISIONIYIO CIEAYIONTYI0 (QYHKIIMIO HATypallbHOTO aprymMeHTa. f(X,y)=x+y.
YHapHasi 3anuch 4uciia N COCTOUT U3 N €IMHULL. APIrYMEHTHI Ha JICHTE Pa3JesitOTCs MyCThIM
CHUMBOJIOM.




7 Hamucatb mporpamMmy, BEIYHCIISIONIYIO CIEAYIONTYI0 (DYHKIIMIO HAaTypaibHOro apryMmenTa. f(x)=x-1.
YHapHas 3anKch YACIIa N COCTOUT U3 N €IUHHII.

8 Hanwmcare nporpaMmmy, BBIICHSIIOLIYIO YETHOCTb HATYPAJIbHOTO YUCIIA, JAHHOTO B YHAPHOM 3aIIMCH.
YHapHas 3anKch YACIIa N COCTOUT U3 N €IUHHII.

9 Hamucarb nmporpamMmy, BEIYUCIISIONTYIO CIEAYIONTYI0 (DYHKIIMIO HaTypalbHOTO aprymenTa. f(x)=x/2.
YHapHast 3anMch Yuclia N COCTOUT U3 N €IUHMII.

Tema 2. Boruncinumele GyHKINMU U pa3pelInMble MHOXKECTBA

3aganus A 1a00paTOPHOM pabOThHI

Jlaboparopnas padora Ne 1.2. «CocTaBiieHre IporpamMm Jijisi MauHbl ThIOpUHTa
Lenv pabomol.: uzyuums ceoticmea mawunsl TotopuHea.

3amaun paboThI:

Harnucath anroputM B [IC, peanusyrommm paboTy MammHbl ThIOPUHTA, U1 PEIICHHS 3aJlaHHON

3a/a4u;

MIpOaHaIU3UPOBATh pabOTy HAMCAHHON POrPAMMBI.

3ananus k saboparopHoii padore 1.2.

1 Hanucare nporpammy, peliarouryto cieayromyto 3aaaqdy. Bo BxonHom ciose u3 0 u 1 nmepemecTuth
nepBylo OyKBY B KOHEII CJIOBA.

2 Hanucarb nporpammy, peliaroiyo clieayromyro 3aaady. Bo BxogHom ciose u3 0 u 1 nepemectuts 0
yepes3 OJIOK eTUHUIL.

3 Hamucare mporpammy, periaroniyro cieayonryro 3aaaqy. O0paTuTh BXOIHOE CJIOBO U3 OyKB a U b.

4 Hanmcarpb mporpaMMy, pelianlyio cleayonyo 3aaaqy. [Ipu6aButs 1 kK HaTypaJbHOMY YHCITY,
3aMMCaHHOMY B JBOMYHOM 3aIHCH.

5 Hamucare nporpaMmy, peniamyo ciaeayouyo 3anady. [Ipeodpa3oBars yHapHYIO 3alHCh
HATYypaLHOTO YHCIIA B €r0 IBOMYHYIO 3aMMCh. YHApPHAS 3aKCh YUCIIA N COCTOUT U3 N SUHMUII.

6 Hammcars mporpaMmy, BEIYHCISIONIYIO CIEAYIONTYI0 (QYHKIIMIO HATYpallbHOTO aprymMeHTa. f(X,y)=x+y.
YHapHas 3aMch 9UClia N COCTOUT U3 N eANHUIL. APTYMEHTHI Ha JICHTE Pa3IeISIOTCS yCThHIM
CHUMBOJIOM.

7 Hammcatpb nmporpaMmmy, BEIYUCIISIONIYIO CIEAYIONMYI0 (PYHKIMIO HATypadbHOTO apryMmenTa. f(x)=x-1.
VYHapHast 3anMch Yuclia N COCTOUT U3 N €IUHMUII.

8 Hamumcars nporpammy, BBISICHSIIOUIYIO YETHOCTb HATYPaJIbHOTO YUCIIA, JAHHOTO B YHAPHOH 3aIHCH.
VYHapHast 3anMch Yuclia N COCTOUT U3 N €IUHMUII.

9 Hammcarpb nmporpaMmmy, BEIYUCIISIONIYIO CIASAYIONYI0 (PYyHKIMIO HATypaabHOTO apryMenTa. f(x)=x/2.
VYHapHast 3anMch Yuclia N COCTOUT U3 N €IUHMUII.

Tema 3. CI0XXKHOCTB aaropuT™Ma

JlaboparopHas paGora Ne 3.1. «Onenka 3 HEKTUBHOCTH AJITOPUTMOBY

Lenv pabomol.: oyenka s3¢hghekmusrnocmu npoepamm.

3amaun paboThI:

HaIKCaTh MIPOrPaMMBI Ha SI3bIKe Java JUIs pelieHus 3aJaHHOM 3a1a4H;
HAWTHU VI KaXK 10U IIPOrpaMMbl BPEMEHHYIO U IIPOCTPAHCTBEHHYIO CIIOKHOCTD;
OIICHUTH 3P(HEKTUBHOCTH HATUCAHHBIX MMPOTPAMM.

IIpoepammuo-annapamuoe obecneuenue: nepconanrvhvlll komnvtomep, jdk, NetBeans, MPI Java.

3amganus k JaboparopHoii padore 3.1.

1 Hanucarb nporpaMMsl 17151 BBIYMCIIEHUS IPOU3BEIECHUS MaTPULL, UCTIONIB3YS TPU PA3IMUHBIX
aJaropuTMa.

2 Hanucarb nporpaMMsl AJ1s1 BBIYUCIIEHHS IPOU3BEAEHUS MHOTOWIEHOB, UCIIOJIB3YS /1B Pa3IMUHBIX
aJaropuTMa.
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3 Hanwmcars nporpaMMsbl 17151 BBIYUCIIEHUS XapaKTEPUCTUYECKOTO OJIMHOMA MaTpUL], UCIIOIb3Ys TPU
Pa3IUYHbIX aJTOPUTMA.

4 HamucaTb nporpamMmBbl 7Sl BBIYUCICHUSI OOpaTHON MaTpUIIbl, HCTIONb3Ys ABA PA3IMYHBIX AJITOPUTMA.

5 Hamucarp nporpaMMsl i1 TOMCKA 3aIaHHOTO AJIEMEHTA B MaTPHUILIE, UCIIONIb3Ys TPU PA3THUYHBIX
aJNropuTMA.

6 Hammcarb mporpaMMsl 17151 TOMCKa HAaUOOJBIIEro 3JIeMEHTa B MaTpHUILIe, UCTIONb3Ys TPU Pa3INUHbIX
aJNropuTMA.

7 Hanmcarb mporpaMMsbl 1151 COPTUPOBKH 3JIEMEHTOB MacCHBa 10 YOBIBAHUIO, UCTIONB3YS TPU
Pa3JINYHBIX aJTOpPUTMA.

CobecenoBannue

Tema 1. @opmannzanus NOHATHUS aIrOPUTMA
Bompocsr mst cobecenoBanus

1 DKBUBaJEHTHOCTH Pa3INYHbIX TEOPUN. PABHOCHMIIBHOCTH TEOPUM MalIMH ThIOpHUHTa, TEOPUN MAIIUH
[Tocta, HOpMaIbHBIX aNrOpUTMOB MapkoBa U peKypcHBHBIX (hyHKIMH. Teopema o CoBIageHUN
KJIaCCOB (DYHKITHI.

2 Tlonsarue BeraucauMon GyHkiuu. Teopust BEIAUCIUMBIX QyHKIHH. DhHEKTUBHAS BHIYUCITIMOCTD.
OKBUBAJICHTHOCTh YTBEPXKACHUN «(YHKIHMSI BBIYUCINMA» U «CYLIECTBYET AJIFOPUTM, BEIUNCIISIONIHI
(bYHKITAOY.

3 IloHATHe pa3pemmMoro MHOXeCTBa. Pa3zpeinmple MHOKECTBA U UX CBOMCTBA.

4 TlonsiTHE MepeuncInMoro MHOecTBa. [lepeunciumMbplie MHOXKECTBA U UX CBOMCTBA. [lepeuncinmoe
MHOYKECTBO, KaK MHOXKECTBO OIpeieleHHsl BrurcauMont pynkiuu. [lepedncianmoe MHOKECTBO, Kak
MHOXKE€CTBO 3HAUCHUW BBIYUCITMMON (PYHKITHH.

5 TlonsTue yHuBepcaabHON QyHKIMH. Berauciumocts yHuBepcaabHOl GpyHkimu. Teopema o
CyILLIECTBOBAHUHU YHUBEPCAIBHOIO aJIrOPUTMA.

Tema 3. CI0)XKHOCTB aaropuT™Ma
Bomnpocs! a1t mpoBeaeHus: cobeceoBaHus
1 Maremaruueckue nmpooaemsl J. ['miasoepra. [Ipobinema «caMONTpUMEHUMOCTHY aJITOPUTMA.
2 IIpobnema pacrio3HaBaHUs BEIBOAMMOCTH. Tezuc Yepua.
3 I[Ipobnaema «OCTaHOBKWY.
4 MertoJ cBeZIeHUsI KaK METO]] I0Ka3aTelbCTBA AITOPUTMHUECKON HEpa3peuIMMOCTH.
5 ANropuTMHuYECKH Hepa3pelrnMble MpoOieMbl B HHPOpMaTUKe

4.3 IIpomexxyTouHast aTTeCTaIMs 10 AUCIUIUIMHE POBOIUTCS B opMe 3adeTa

Tunossbie Bonpocsl 3a4era (IIK-1, ITK-2)
Tunoseie BONPOCHI IK3aMeHAa
1. Tomxonsl k popmManu3aly MOHIATHS «aIropuT™M». Oopmann3anus MOHITHS aJrOpUTMa B TEOPUHU
aBromaToB Ha nmpuMepe MainH [locra. [Tonstue mammnsl [Tocta. Komanael mamunel [Hocra. [Iporpamma
11t Mamnebl [Tocta. [TpuMepsl mporpamm.
2.  @opmanuzanus MOHATHS AJITOPUTMA B TEOPUM aBTOMATOB Ha puMepe MamiuH Tetopunra. [lonstue
MamuHbl Teropunra. Komanas! mammnel Tetopunra. [Iporpamma muig Mmamuss! Teropunra. [pumepst
porpamm.
3.  ®opmanuszanys MNOHATHA aJrOpUTMa B TEOPUU aBTOMATOB HA IPUMEPE HOPMAJIBHBIX AJITOPUTMOB
Mapkoga.
4.  DKBUBAJICHTHOCTbH PA3JIMYHBIX TEOPUH. PaBHOCUIIBHOCTH TEOPUU MallIMH ThIOpUHTA, TEOPUU MAIINH
[Tocta, HOpMaNBHBIX ANTOPUTMOB MapkoBa U peKypCHBHBIX (DyHKIMA. TeopeMa 0 COBMaJICHUH KJIacCCOB
(hYHKITUH.
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5. TlonsTtue BeruuciumMon GyHKUuH. Teopus BEIMUCIUMBIX QYHKIUNA. DPPEeKTUBHAS BEIYUCIUMOCTb.
DKBUBAJICHTHOCTh YTBEPKICHUN «(QYHKIUS BEIYUCIUMAa» M «CYIIECTBYET aITOPUTM, BBIUUCIISFOIIIHIA
(byHKLIHIOY.

6. Ilonarue pazpemnMoro MHokecTBa. [loHATHE IEpeurcInMoro MHOKecTBa. Pa3peninmbie MHOKECTBA
1 ux cBoiicTBa. [lepeuncnrmbie MHOXKECTBA U MX CBOKCTBA. [lepedncinMoe MHOXKECTBO, KAK MHOKECTBO
onpeneneHus BeiaucauMon ¢pyHkiuu. [lepedncinmmoe MHOXKECTBO, KaK MHOYKECTBO 3HAYEHUHN BBIYHCIUMON
(hyHKIIUN.

7. Tlonstue yHuBepcalbHON (GyHKINHA. BeraucammMocTs yHUBEpcanbHOU PyHkuu. Teopema o
CYLIECTBOBAHUU YHUBEPCAJIHLHOTO aJIrOpUTMA.

8. Maremarudeckue npodaemsl [. ['miasoepra. [Ipobiema «camonpumeHuMocT» anroputMa. [Ipodiema
pacrno3HaBaHus BeIBoguMOcCTH. Te3uc Uepua. [Ipobnema «ocTaHoBKW». MeTo CBEICHUST KaK METO]T
JTOKa3aTeIbCTBA AITOPUTMHYCCKON HEPA3PEITMMOCTH.

9. AnropuTMHUYECKU Hepa3peuIMMble MpodaeMbl B UH(QOpMaTukKe

10. IToHsiTHE CTOKHOCTH anropuT™Ma. BpeMeHHas u mpoCTPaHCTBEHHASI CIIOAKHOCTh. ACUMITOTUYECKUI
aHaJIU3 BEpXHEH OI[EHKHU CIIOKHOCTH alropuTMoB. CTaHAApTHBIE KIACChI CIIOKHOCTH. DPGHEKTUBHOCTh
aNropuTMa. DMIUPUIECKUE U3MepeHus 3p(HEeKTUBHOCTH aITOPUTMOB.

11. Bxon (BXoIHbIE JaHHBIC) aJITOPUTMA U pa3Mep BXoJa. 3aTpaThl aITOPUTMa [T JAHHOTO BXOJA; MOHITHE
CJIO)KHOCTH B XYZILLIEM CIIydae.
12. «IlonnHomuaneHeie» anroputMsl. I unoreza P <> NP. CBogumocts. NP-nonHoTa.

13. PexyppeHTHBIE COOTHOLIECHHMS AJIsI MOIIArOBBIX 3aTpaT. BpeMeHHas v mpoCTpaHCTBEHHAs CI0KHOCTh
PEKYpPCUBHBIX alrOpUTMOB. PekyppeHTHbIE COOTHOLIEHHSI, COMMYTCTBYIOIINE CTPATETUN «Pa3Iesii u
BJIACTBYH.

14. “XKannpie” anropuTmbl; 63KTPEKHHT (1Iepedop ¢ BO3BpaTaMH).

Tunosble 3axanus s 3adera (IIK-1, ITK-2)
Tunosble 3a1aHUs K J1a00PaATOPHBLIM padoTam.
Jlaboparopnas pa6ora Ne 1.1. «Mammmna [Toctay

Hamucare anroputm B IIC, peammsyrommm paboty Mamuubl [locta, s pemieHus 3aJaHHOW 3aayu;
MpOaHaIN3upPOBaTh pabOTy HATMCAaHHOW IPOrPaMMBI.

3ajada: HamucaTh NporpaMmy g MauHbl [locTa, BRISICHSIONTYIO YeTHOCTh HATYpaIbHOTO YHCIIa, TAHHOTO
B YHAPHOU 3alMCH. YHApHas 3aliCh YUCIA N COCTOUT U3 N €AUHHUII.

JlaGoparopnas pabota Ne 1.2. «Mammna Teropunra»

Hammucare anroputm B IIC, peanusytomum paboTy mammHbl ThlOpWHTa, UIsl PEIICHUS 3aJaHHOW 3aJ1auH,
MIpOaHaIN3UpPOBaTh pabOTy HAIMCAaHHOW IPOrPaMMBI.

3ajada: HamMcarh MporpaMMmy s MamIuHbl ThIOPHHTA, BBISCHSIOLIYIO YETHOCTh HATYpajbHOIO YHUCIHA,
JAHHOTO B YHApHOM 3allMCU. YHapHasl 3alKCh YUCJIa N COCTOUT U3 N €UHMUII.

Jlaboparopnas pabota Ne 3.1. «Ouenka 3pheKTUBHOCTH aJITOPUTMOBY»
1.  Hamwmcarb mporpaMMBbl IJ1sl BBIYUCIICHUS OTPEACITUTEINS MAaTPHULIBI MOPSIIKA N a) PA3IOKEHUEM TIO
NEPBOIi CTpOKe, 0) pa3iioKeHHE MO CTPOKE WIIH CTOJIOITY, COZEpKaIuM OoJIbIliee KOIMYEeCTBO HYJICH, C
MTOVICKOM 3TOM CTPOKH (CTOJI011a), B) C TOMOIIBIO MPUBEACHUS K TPEYTOIBHOMY BUY, T) TIO OTIPECIICHUIO.
2. HaiiTu BpeMeHHYI0 U IPOCTPAHCTBEHHYIO CI0KHOCTH alropuTMOB. K KakomMy Kitaccy ClI0KHOCTH
OTHOCSITCS anropuT™Mbl? BhISICHUTH 3()()eKTUBHOCTH aITOPUTMOB.

Tumnosble BONPOCHI ISl YCTHOTO Ompoca

1. [TonsiTre BEIYMCIMMON (DYHKITHH.

2. D¢ dexTuBHAS BHIYUCITUMOCTD.

3. DKBUBAJIEHTHOCTh YTBEPKICHUN «(QYHKIUS BRIYUCINMAa» U «CYLIECTBYET aJITOPUTM, BBIUHCISIOIIHMA
(hYHKIIAIOY.

4. [ToHsiTHE pa3peIuMOro MHOKECTBA.

5. [ToHsTHE IEPEUNCIMMOTO MHOXKECTBA.
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PazpemmmMbie MHOXECTBA U UX CBOMCTBA. [lepeunciiimpie MHOXKECTBA U KX CBOMCTBA.
[TepeuncniMoe MHOXKECTBO, KAK MHOKECTBO OTIPEICTICHUS BEIYUCIUMON (DYHKITHH.

6
7
8. [TepeunciuMoe MHOXKECTBO, KAK MHOXKECTBO 3HAYCHHI BEIYHCIUMON (DYyHKITUH.
0. [TonsiTre yHUBEpCaIbHON (QYHKITHH.

1

0. ANTOpUTMUYECKH HEpa3pelrMble TpoOieMbl B MHPOPMATHKE

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

OneHka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)

«3a4TCHO» [K-1

(50 - 100 6aoB) IK-2

«HE 3aYTECHOY» [K-1

(0 - 49 6annoB) MK-2

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOEHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B IEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenensieT comepskaHue, oObem, a
TaKXKe MMOPAJO0K N3yUeHHsI U IIPENoAaBaHus yueOHON AUCIUILINHBI, €€ Pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE oOOECIeYeHne IUCLUUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHue,
npodeccroHaibHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npo¢eCCHOHAIBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX JUII OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccruoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO MU PUCYHKH.

13



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Mup3soes, M. C., Marpocos, B. JI. Teopuss anroputmoB : yueOHOe mocobue. - Becb Cpok oxpaHbl
aBTOpCKOTro npasa; Teopus anroputmoB. - Mocksa: [Ipomereit, 2019. - 200 c. - Tekct : anekrponHsiit // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/94547 . html

2. Kpynckmit B. H. Teopust anropurmoB. BBenaeHue B CI0KHOCTh BBIUMCICHUN : YueOHOE mocodue st
BY30B. - HCIIP. U JOIT; 2-¢ u31.. - Mocksa: FOpaitt, 2020. - 117 c. - Texcr : snekrponnsrii // I5C «FOPATIT»
[caiit]. - URL: https://urait.ru/bcode/454121

3. [lonueGecona, I. b. Teopus anropuTMoB : IpakTUKyM. - Bech Cpok oXpaHbI aBTOPCKOTO MpaBa; Teopus
anroput™MoB. - YensOunck: HOXHO-YpanbCKuUW  TOCYTapCTBEHHBIH T'yYMaHHUTApPHO-TIEIAarOTHYECKHMA
yuuBepcutet, 2017. - 91 c¢. - Tekcr : onekrponusri // IPR  BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/83880.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. BpeikanoBa A. A. Teopust anroput™MoB : 1abopaTopHbIil mpakTUKyM. - CtaBpononb: CeBepo-KaBkaszckuii
@Oenepanbubiii yauBepcuteT (CKOVY), 2016. - 134 c. - Teker : snekrponHsblil // ObC «YHUBEpCUTETCKAs
oubnuoTeka onnaitly» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=467401

2. bpeikanoBa, A. A. Teopusi anrOpuTMOB : JTaOOPATOPHBIM MPAKTUKYM. - BeCh CpOK OXpaHbI aBTOPCKOTO
npaBa; Teopust anroput™moB. - CtaBponons: CeBepo-KaBkasckuii dhenepanpabiii yHuBepcutet, 2016. - 134
c. - Texct : anexrponHsii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/69439.html

3. besycoa, T. A. Teopust anroputmoB. OCHOBHBIE TOIXONbI K (popMaIM3alMK ajJropuTMa : ydeOHOe
nmocobue. - Bech Cpok oxpaHbl aBTOPCKOTO TmpaBa; Teopust anroput™MoB. OCHOBHBIE TOIXOABI K

dbopmanuzaruu anroputMma. - Conukamck: CONMKaMCKHH TOCYIapCTBEHHBIN IMENAarorH4eCKUid WHCTHUTYT,
2011. - 63 c. - Tekct : anexrponHsiii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/47905.html

6.3 VHbIe NCTOUHMKMU:
1. CKA MahtPartner - http://mathpar.cloud.unihub.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIEe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUaAJIbHO-TCXHUYCCKOC
obOecrieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITSIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMHU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeeH sl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PY/I0BaHUS,
o0ecreYnBaroIe TEMaTHYEeCKIE WILTIOCTPAINH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3nonHoe U cBOOOIHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOftice

Microsoft Office [Ipodeccuonansusiii moc 2007

Microsoft Windows 10

Omneparnmonnas cuctema "Anst O6pazoBanue"

[Tpodeccuonanbubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. TocynapctBennass mHpopManmonHas cucrema «HarmoHanpHas snekTpoHHass Ombmmoreka» . — URL:
https://rusneb.ru

2. Hayunas snexrponnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru
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3. Hayunas snexktponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
4. Tlpe3unentckas 6ubmmoreka umenn b.H. Enprinnaa. — URL: https:// www.prlib.ru
5. Poccwuiickas rocynapcrBenHas 6ubnuoreka. — URL: https:/www.rsl.ru
6. Poccuiickas HarmoHanbpHas onbamoreka. — URL: http://nlr.ru

7. TamboBckass oOnacTHasi yHHBEpcanbHas Hay4yHas Owubnmoreka wum. A.C. Ilymkwmnaa. — URL:
http://www.tambovlib.ru

8.  VYuuBepcuTeTckas ~ OuWONIMOTEKa  OHJIAMH:  OJJICKTPOHHO-OMOMmoreuHas  cucrtema. —  URL:
https://biblioclub.ru

9. OBC «YHuBepcutetckas 6nbnuoreka onnain» . — URL: http://www.biblioclub.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



