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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
nH(pOpMaIMOHHBIX TeXHONMOTHH «29» nroHs 2022 1. [IpoTokon Ne 12

Paccmorpena u omoOpeHa Ha 3acemaHun YdeHoro coBera MHcTuTyTa MareMaTukd, (U3UKA U
nH(popMaIrmoHHBIX TexHONMOoruH, [IpoTokon ot «04» uromns 2022 . Ne 6.
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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. @opmanausanus noustus aaropurma (ITIK-1)
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 pyHkuun u paspemnmbie MHokecTBa (ITK-2)
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. Cnoxknocts anropurma (IIK-1)

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:
banibHO-peHTHHTOBBIE MEPOTIPUSTHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
JlaGoparopHasi paéora

Tema 1. ®opmanuzanys NOHATUA AJITOpUTMA
Jlaboparopnas padora Ne 1.1 «CocTaBieHre nporpamm s MamuHel [Toctay
Lenv pabomol.: uzyuums ceoticmea mawunwt [locma.
3amaun paboThI:
- Hanucath anroputm B [1C, peanusyronmm padoty mamuasl [locta, 11 peneHus 3a1aHHON 3a/1a4H;
- MIPOaHATH3UPOBATh PAOOTY HAITMCAHHON POTPAMMBIL.
3aganus k JaboparopHoit padore 1.1

1 Hanwucare nporpaMmy, pelarolyo cleAyouryto 3agady. Bo BxoqHoMm ciose u3 0 u 1 nepemecTuTsb
nepByI0 OyKBY B KOHEII CJIOBA.

2 Hanwmcarp nporpammy, peliaronyo ciaeaylyo 3anaqdy. Bo Bxoqxom ciose u3 0 u 1 nepemectuts 0
yepes OJIOK eAMHUILI.

3 Hamucare nporpaMmy, pemiamuyo ciaeayouyo 3agady. OOpaTuTb BXOIHOE CIOBO U3 OykB a u b.

4 Hammcarp nporpaMmy, pemaronryto ciaeayomyio 3aaaqy. [Ipubasuts 1 K HaTypaJIbHOMY YHCITY,
3allMCaHHOMY B IBOMYHOM 3aITUCH.

5 Hamucares mporpammy, periaroniyro cieayonryo 3anaqy. [Ipeodpa3zoBars yHapHYIO 3alHUCh
HATypaJIbHOTO YKCIIa B €r0 IBOMYHYIO 3allUCh. YHAapHAas 3alKCh YUCIAa N COCTOUT U3 N €UHMUII.

6 Hamucare mporpammy, BRIYUCIISIONTYIO CIEAYIONTY0 (GYHKIMIO HATYpaJIbHOTO apryMeHTa. f(X,y)=x+y.
YHapHas 3a1mch YMCiia N COCTOMT U3 N €INHUIL. APryMEHTHI Ha JICHTE Pa3AeisSoTCs ITyCThIM
CHUMBOJIOM.

7 Hamucarb mporpamMmy, BEIYHCIISIONIYIO CIEAYIONTYI0 (DYHKIIMIO HAaTypalIbHOro apryMenTa. f(x)=x-1.
YHapHas 3aKch YACIIa N COCTOUT U3 N €IUHHII.

8 Hanwmcare nporpaMmy, BIICHSIOLIYIO YETHOCTb HATYPaJIbHOTO YUCIIA, JAHHOTO B YHAPHOH 3aIMCH.
YHapHas 3aKch YACIIa N COCTOUT U3 N €IUHHII.

9 Hamucarb nmporpamMmy, BEIYUCIISIONTYIO CIEAYIONTYI0 (DYHKIMIO HaTypalbHOTO aprymenTa. f(x)=x/2.
YHapHasi 3anMch Yuclia 1 COCTOUT U3 N €AUHMIL.

Tema 2. Boruncnumele GyHKIHMU U pa3pelInMble MHOXKECTBA
3amganus A1 1a00paTOPHOUN pabOThHI
Jlaboparopuas padora Ne 1.2. «CocTaBiieHre IporpamMm Jijis MauHbl ThIOpUHTaY
Lenv pabomol.: uzyuums ceoticmea mawunsl Totopunea.
3anaun paboThI:
- Hanucath anroputM B [IC, peanusyrommm paboTy MammHbl ThIOPUHTA, U1 PEIICHHS 3alaHHON
3a/1auu;
- MIpOaHaIU3UPOBATh paOOTy HAMCAHHON POrPAMMBI.
3ananus k saboparopHoii padore 1.2.

1 Hanucare nporpammy, peiiarouryto cieayromyto 3aaaqdy. Bo BxonHom ciose u3 0 u 1 nmepemecTuth
nepBylo OyKBY B KOHEI] CJIOBA.

2 Hanucarp nporpammy, peliaroiyo clieayrounyro 3aaaqy. Bo BxogHom ciose u3 0 u 1 nepemectuts 0
yepes3 OJIOK eTUHUIL.

3 Hamucare mporpammy, peraroniyro cieayonryro 3aaaqy. O0paTuTh BXOAHOE CJIOBO U3 OyKB a U b.



4 Hamucarb mporpaMMy, pelarolyo ciaenyonyo 3anady. [lpu6aBute 1 kK HaTypanbHOMY YHUCITY,
3allMCaHHOMY B IBOMYHOM 3aIIUCH.

5 Hamucare nporpaMmy, peniaryo ciaeayouyo 3anady. [Ipeodpa3oBars yHapHYIO 3alKCh
HaTypaJbHOI'O YUCJIa B €r0 JABOMYHYIO 3allMCh. YHAPHAs 3aIIMCh YKMCJIA N COCTOUT U3 N €IUHHII.

6 Hamucare nporpaMmy, BEIYUCISIONIYIO CIEAYIONIYIO (PYHKIUIO HATYpaJlbHOTO aprymenrTa. f(X,y)=x+y.
YHapHas 3aMch 4MClla N COCTOUT U3 N €ANHMIL. APTyMEHTHI Ha JIEHTE Pa3AesioTCs IyCThIM
CHUMBOJIOM.

7 Hammcatpb nmporpamMmy, BEIYUCIISIONIYIO CIEAYIONMYI0 (PyHKIMIO HATYpaabHOTO apryMenTa. f(x)=x-1.
YHapHas 3amuch YMciia N COCTOMT U3 N €IWHUIIL.

8 Hamumcars nmporpamMmy, BBISICHSIIOUIYIO YETHOCTb HATYPaJIbHOTO YUCIIA, JAHHOTO B YHAPHO! 3aIHCH.
VYHapHast 3anuch Yuclia N COCTOUT U3 N €IUHMUII.

9 Hammcarpb nmporpaMmy, BEIYUCISIONIYIO CIASAYIONIYI0 (PyHKIMIO HATypaabHOTO apryMenTa. f(x)=x/2.
YHapHas 3ammch YMCiia N COCTOMT U3 N €WHUIIL.

Tema 3. CI0)XKHOCTB aaropuT™Ma
JlaboparopHas padora Ne 3.1. «Onenka 3 HEKTUBHOCTH AJITOPUTMOBY

Lenv pabomol.: oyenka s3¢hghekmusrnocmu npoepamm.

3amaun paboThI:

- Hafucarh IPOrpaMMBbl Ha sI3bIKe Java [Tl perieHus 3a/laHHOM 3a/1auu;

- HAUTH [Tl KQKI0W MPOTrpaMMbl BPEMEHHYIO U TIPOCTPAHCTBEHHYIO CIIOKHOCTH;

- OIICHUTH AP(HEKTUBHOCTH HATUCAHHBIX MMPOTPAMM.

Ipoepammuo-annapamuoe obecneuenue: nepconanrvuvlil komnvtomep, jdk, NetBeans, MPI Java.
3amganus k JaboparopHoii padore 3.1.

1 Hanucarb nporpaMMsl 17151 BBIYMCIIEHUS IPOU3BENECHUS MaTPULL, UCIIOJIb3YS TPU PA3IMUHBIX
aJaropuTMa.

2 HanucaTb nporpamMmBbl 75l BBIYUCICHUS TIPOU3BEICHHUSI MHOTOUJICHOB, HCIIONb3Ys IBA PA3ITUYHBIX
aNropuTMa.

3 Hanwmcars nporpaMMsbl 7151 BBIYUCIIEHUS XapaKTEPUCTUYECKOTO IOJTMHOMA MaTpUL], UCIIOJIb3Ys TPU
Pa3JIMYHBIX AJITOPUTMA.

4 HamumcaTb porpamMmBbl 7Sl BBIYUCICHUST OOpaTHON MaTpUIIbl, HCTIONb3Ys ABA PA3IMYHBIX AJITOPUTMA.

5 Hanwucarp mporpaMMsl JiJ1s IOMCKA 3aJaHHOTO 3JIEMEHTa B MAaTPHIIE, UCIIOb3Yys TPH Pa3IUUHbIX
aJropuTMa.

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

7 Hanmcarb mporpaMMsbl 1151 COPTUPOBKH 3JIEMEHTOB MacCHUBa 10 YOBIBAHUIO, UCTIONB3YS TPU
Pa3IUYHBIX aJTOPUTMA.

CobecenoBanue

Tema 1. @opmannzanus NOHATHUS alIrOPUTMA
Bompocsr nst cobecenoBanus
1 DKBHUBaJEHTHOCTH Pa3JINYHbIX TEOPUN. PABHOCHMIIBHOCTH TEOPUM MAalIMH ThIOpHUHTA, TEOPUN MAIIUH

[Tocta, HOpMaIbHBIX aNrOpUuTMOB MapkoBa U peKypcHBHBIX (DyHKIMH. Teopema o CoBIageHUN
KJIaCCOB (DYHKITH.

2 Tlonsarue BeraucauMon GyHkiuu. Teopust BEIAUCIUMBIX GyHKIHH. DhHEKTUBHAS BHIYUCITIMOCTD.
OKBUBAJICHTHOCTh YTBEP)KJIEHUHN «(DYHKIUS BEIUUCIMMAa» U «CYLIECTBYET aJITOPUTM, BHIYUCIISIONIHIA
(bYHKITAIOY.

3 TlonsiTe pa3pemIMOro MHOXKECTBA. Pa3peninmMblie MHOXKECTBA U UX CBOMCTBA.



4 TlonsTHE MEpeyncINMOro MHOKeCTBa. Ilepeuriciumple MHOKECTBA M UX CBoOMcTBa. Ilepeunciumoe
MHO’KECTBO, KaK MHOKE€CTBO OTpe/IeICHUs BEIMUCIUMON GyHKIuH. [lepeuncinmoe MHOXKECTBO, Kak
MHOKE€CTBO 3HAYECHUH BBIYUCIUMOMN (PyHKIMH.

5 Tlonsitue yHUBEpCcaabHOU PyHKIIMU. BerancimuMocts yHuBepcanbHoi ¢yHKiuu. Teopema o
CYIECTBOBAHUH YHUBEPCAIBLHOIO aJITOPUTMA.

Tema 3. CnoxHOCTH anroputma
Bompocsr amst mpoBenennst codecenoBaHus
1 Maremaruueckue npodnemst 1. ['mnb6epra. [Ipobiema «caMONIPUMEHUMOCTIY aITOPUTMA.
2 Tlpob6nema pacno3HaBaHus BeIBOAUMOCTH. Tezuc Uepua.
3 IIpobGremMa «OCTaHOBKWY.
4 MeTtoJ CBEIEHUS KaK METOJ 1I0Ka3aTelIbCTBA aJITOPUTMHUUECKON HEPA3PEIIUMOCTH.
5 ANTopuTMHYECKH HepazpeurMble MpodaeMbl B UH(OpMaTuKe

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocskl 3auera (IIK-1, ITK-2)
Tunosbie BONPOCHI IK3aMeHA
1. Tloaxonsl k (hopMan3aluy MOHATHS «aaToOpUT™M». DopManu3aIys MOHATHS AITOPUTMA B TECOPHH
aBTOMaroB Ha npumepe MamuH [locta. [Tonstue mamunel [locta. Komanael mamunst ITocta. [Iporpamma
qutst maiunesl [locra. [Ipumeps! nporpamm.
2. ®opmanuzanus MOHITHUS aJrOPUTMa B TEOPUM aBTOMATOB Ha mpuMepe MamuH Teropunra. [lonstue
MamuHbl Teropunra. Komanasl Mammnsl Teropunra. [Iporpamma nist Mammssl Teropunra. [Ipumepsr
IpOrpamm.
3. @opmanuzanys NOHATHS AJITOPUTMA B TEOPUHU aBTOMATOB HA IPUMEPE HOPMAJIBHBIX aITOPUTMOB
Mapkosa.
4. DKBHUBaJEHTHOCTb PA3IMUYHBIX TEOpHM. PaBHOCHIBHOCTH TeOpUU MalIuH ThIOpUHTa, TEOPUHM MALINH
[Tocta, HOpMaIBbHBIX AITOPUTMOB MapKkoBa U peKypCHBHBIX (yHKIUH. TeopeMa 0 COBIaICHUH KJIACCOB
byHKIHII.
5. Tlonstue BeruncaumMoit GyHKIuu. Teopust BEBIYUCIUMBIX QyHKIHI. D PEeKTUBHAS BBIYUCIUMOCTD.
DKBUBAJIEHTHOCTh YTBEPKIECHUN «(QYHKIUS BRIYUCIUMAa» U «CYLIECTBYET aJITOPUTM, BBIUHCISIOIIHMA
(OYHKIIAIOY.
6. Ilonsatue pa3zpemnmMoro MHokecTBa. IloHATHE NEepeurcauMoro MHoeCTBa. Paszpeinmele MHOKECTBA
1 ux cBoicTBa. [lepeuncnrmbie MHOKECTBA U MX CBOMCTBA. [lepednciimMoe MHOXKECTBO, KAK MHOKECTBO
oTpeieNIeHus BRIYUCIUMON QyHKIuuU. [lepeurcnumoe MHOXKECTBO, KAK MHOKECTBO 3HAYCHUN BBHIYUCITUMON
byHKIUH.
7.  llonsTtHe yHUBepcanbHON (yHKIUHU. BorancnuMocTs yHuBepcanbHOU GyHKIMHU. Teopema o
CYILLIECTBOBAHUM YHUBEPCAJIBHOIO aJITOPUTMA.
8. Maremaruueckue npobnemsl J. ['unsbepra. [Ipobnema «camonpumeHuMocTH» anroputma. [Ipodiema
pacrnio3HaBaHus BEIBOIUMOCTH. Te3uc Uepya. [Ipobiema «octaHoBKM». MeTOA CBEICHUS KaK METOJ
JI0Ka3aTeIbCTBA AITOPUTMUYECKON HEPA3pEIMMOCTH.
9. AJropuTMHUYECKH HepazpelrmMble MpoodaemMbl B UHGOpMATHKE
10. IToHsATHE CIIOKHOCTH alropuT™Ma. BpeMeHHast 1 MPOCTPAaHCTBEHHASI CJIOKHOCTh. ACUMITOTHYECKUM
aHaJN3 BEPXHEW OLIEHKU CIIOKHOCTH anropuTMOB. CTaHIapTHBIE KIIACCHI CIIOKHOCTU. DPPEKTUBHOCTD
aJIropuT™Ma. DMIUpPUIECKUE U3MEpEeHUs 3(PPEKTUBHOCTH aNTOPUTMOB.
11. Bxon (BXomHbBIC JaHHBIC) aJITOPUTMA M pa3Mep BXOJa. 3aTparhl aIrOpUTMAa JJIsl JAHHOTO BXOJ[a; TTOHITHE
CJIIOKHOCTH B XYZILIEM CITy4dae.
12. «ITonmunomuaneubie» anroputMbl. ['unoresa P <> NP. CBonumocTts. NP-niosiHOTA.
13. PexyppeHTHBIE COOTHOILIEHUS AJIs NOLIArOBBIX 3aTpaT. BpeMeHHas 1 IpoCTpaHCTBEHHAs CI0XKHOCTh
PEKYPCUBHBIX aITOPUTMOB. PeKyppeHTHBIE COOTHOLIEHMS, COIY TCTBYIOIINE CTPATETUN «PaA3IENIsIi 1
BIIACTBYH.
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11
14. “XKanupie” anropuTmbl; 63KTPEKHHT (1Iepedop ¢ BO3BpAaTaMH).

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

Hamucare anroputm B [IC, peammsyrommm paboty Mamuubl [locta, s pemieHus 3aJaHHOW 3a7ayu;
MpOaHaIN3UPOBaTh pabOTy HAMCAaHHOW IPOrPaMMBI.

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

JlaGoparopnas pabota Ne 1.2. «Mammmuna Teropunra»

Hammucare anroputm B IIC, peanusytomum paboTy mammHbl ThlOpWHTa, JUIs PEIICHUS 3aJaHHOW 3aJ1auH,
MpOaHaIN3UPOBaTh pabOTy HAMCAaHHOW IPOrPaMMBI.

3ajada: HamMcarh MporpaMMmy s MalIuHbl ThIOPHHTA, BBISICHSIOUIYIO YETHOCTh HATYpajbHOIO YHUCIA,
JAHHOTO B YHApHOM 3allMcU. YHapHasl 3alKCh YUCJIa N COCTOUT U3 N €UHMUII.

Jlabopatopnas pabora Ne 3.1. «Ouenka 3pheKTUBHOCTH aJITOPUTMOBY»
1.  Hamwmcarb mporpaMMBbl IJIsl BBIYUCIICHUS OTPEACITUTEINS MATPHULIBI MOPSIIKA N a) PA3IOKEHUEM TIO
NEPBOIi CTpOKe, 0) pa3iioKeHHE MO CTPOKE WIIM CTOJIOITY, COZEpKAIUM OoJIbIliee KOIMYEeCTBO HYJIEH, C
MTOVICKOM 3TOM CTPOKH (CTOJI011a), B) C TOMOIIBIO MPUBEACHUS K TPEYTOJILHOMY BUY, T) TIO OTIPECIICHUIO.
2. HaiiTu BpeMeHHYI0 U POCTPAHCTBEHHYIO CI0KHOCTH alropuTMOB. K KakomMy Kitaccy ClI0KHOCTH
OTHOCSTCS anropuT™Mbl? BeIsICHUTH 3(h)()eKTUBHOCTH aITOPUTMOB.

Tunosble BONPOCHI ISl YCTHOTO ONpoca

1. [TonsiTre BEIYMCIMMON (DYHKITHH.

2. D¢ dexTuBHAS BHIYUCITUMOCTD.

3. DKBUBAJICHTHOCTh YTBEPKICHUN «(QYHKIUS BRIYUCINMAa» U «CYLIECTBYET aJITOPUTM, BBIUUCISIOIIHMA
(hYHKIIAIOY.

[TonsiTHE pa3pemmMoro MHOXECTBA.

[ToHsiTHE IEPEUUCTUMOTO MHOXKECTBA.

PazpemimmMblie MHOXKECTBA U UX CBOMCTBA. [lepeunciiimbie MHOXKECTBA U MX CBOMCTBA.
[TepeunciuMoe MHOXKECTBO, KAaK MHOXKECTBO ONPE/ICIICHHUS] BEIYUCITUMON (DYHKITHH.
[TepeuncnriMoe MHOXKECTBO, KAK MHOYKECTBO 3HAYEHUN BBIYMCIUMON (DYyHKIIUH.
[TonsaTHe yHHBEpCAIBbHON (QYHKINH.

= 0 0 N0 W

0. AnropuTMHYECKH HEpa3pelIuMble MPoOIeMbl B HH(OpMaTHKe

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Ouenka T s— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
IK-1
«3aYTEHO» K
IK-1
«HE 3a4TEHO» K

5. MeTonnueckue ykazaHusi AJisl 00y4al0IUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumHabl (PI1[]), xotopas ompenenser coaepxaHue, oObem, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.



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

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

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

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

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

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

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

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATENIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONOJHUTEIBHOTO MaTepraa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PErIaMEeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTBH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JieiaM IPOTrPaMMBI:
- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Mup3zoes, M. C., Marpocos, B. JI. Teopus anroput™moB : ydeOHOe mocoOue. - Bech cpok oxpaHbI
aBTOpCKOTO TpaBa; Teopwus anroput™moB. - Mocksa: [Ipomereit, 2019. - 200 c. - Tekct : anexkrponnsii // [IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/94547.html

2. Kpynckuii B. H. Teopus anroputmoB. BBeneHne B CIOXXKHOCTh BBIUUCICHHH : YueOHOE mocobue s
BY30B. - HCIIP. 1 JIOIT; 2-¢ u3]1.. - Mockaa: FOpaiit, 2020. - 117 c. - Texer : snekrponnsiii / I5C «FOPAWIT»
[caiiT]. - URL: https://urait.ru/bcode/454121

3. ITonuebecona, I. b. Teopus airopuT™MoB : MPaKTUKyM. - Becb Cpok 0XpaHbl aBTOpCKOro Ipasa; Teopus
anroputMoB. - YemsaOuHck: HOxHO-Ypanbckuil  rocylnapcTBEHHBI T'yMaHHUTapHO-TIEAAarornYecKuil
yauBepcuretr, 2017. - 91 c¢. - Teker : onexrponssii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/83880.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. bpeikanoBa A. A. Teopus anropuT™MoB : JabopaTopHbIid MpakTUKyM. - CtaBporonb: CeBepo-KaBkazckuii
Oenepanpubiii yauepcuteT (CKOVY), 2016. - 134 c. - Tekcr : anexkrponssiii // DbC «YHUBEpcUTETCKAS
oubmmoreka onnaiiny [caift]. - URL: http://biblioclub.ru/index.php?page=book&id=467401

2. bpeikanosa, A. A. Teopust aJIrOPUTMOB : JJAOOPATOPHBIN MPAaKTUKyM. - Becb cpok oXpaHbl aBTOPCKOTO
npasa; Teopust anroputmoB. - CraBpomnons: CeBepo-KaBkasckuii ¢enepansubiii yanusepcutert, 2016. - 134
c. - Texcr : anexrponnslii // [IPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/69439.html
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3. besycoBa, T. A. Teopusi anroputmoB. OCHOBHBIC TOIXONbI K (popMaIu3alMKd ajJrOpUTMa : ydeOHOe
nmocobue. - Bech Ccpok oxpaHbl aBTOpCKOTO TmpaBa; Teopust anmroput™MoB. OCHOBHBIE TOIXOABI K
dbopmanuzaruu anroputMma. - Conukamck: COMMKaMCKUH TOCYIapCTBEHHBIN IMENAarorH4eCKUid WHCTHUTYT,
2011. - 63 c. - Tekct : anexrponHsiii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/47905.html

6.3 VHbpIe NICTOUHMKMU:
1. CKA MahtPartner - http://mathpar.cloud.unihub.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyIuTOpruun JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust AJ11 CaMOCTOSITEIBHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHUS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

Jlunien3nonHoe U cBOOOIHO pacpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHE:
LibreOftice

Microsoft Office [Ipodeccuonanbusiii moc 2007

Microsoft Windows 10

Omneparnmonnas cuctema "Anst O6pazoBanue"

[Ipodeccuonansubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. TocynapcTtBennass nHpopManuonHas cucreMa «HarmoHanpHas snekTpoHHass Ombmmoreka» . — URL:
https://rusneb.ru

2. Hayunas snexkrponnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. Hayunas snexrponnas 6ubnunoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
4. pesunentckas 6udnmuoreka umenu b.H. Enpiiuna. — URL: https://www.prlib.ru

5. Poccuiickas rocynapctBerHas oubnmoreka. — URL: https://www.rsl.ru

6. Poccuiickast HarmonanbHas Oubmanoreka. — URL: http://nlr.ru

7. TamOoBckast oOnacTHas yHUBepcanbHas Hay4yHas OubOmmorexka um. A.C. Ilymxwuna. — URL:
http://www.tambovlib.ru

8.  VHuBepcurerckas  OuOnMoTeKa  OHJAMH:  3JMeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://biblioclub.ru

9. ObC «YHuBepcurerckas oubiamoreka onnaita» . — URL: http://www.biblioclub.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, UCHOIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.
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