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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I1K-4 Cnoco0OeH kK MPUMEHEHHIO METOJOM MaTeMaTHYECKOTO M aJTOPUTMHUYECKOTO MOJCITHPOBAHUS MPHU
pELICHNN TEOPETHUECKUX U MPUKIAIHBIX 3a/1a4
[IK-7 CnocobGeH K WUCHOJb30BaHUIO 0a3 JaHHBIX W HMHGOPMAIMOHHBIX CHCTEM IIPU peaU3aIuu
OpraHMU3alOHHO-YIPaBIeHUYECKUX (PyHKIUI

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- OpraHU3alMOHHO-YIIPaBIEHYECKUI

- NPOEKTHO-TEXHOJIOIMYECKUN

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCsl K MPO(ecCHOHAIbHOM JAEATEIbHOCTH B

cepe:

40 CkKBO3HBIE BHUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MNPOMBIIIJICHHOCTH (B cdepe

HAy4YHO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3padbOTOK)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaTbHBIC
JercTBUs (IPU HATTUYIAN
npodcrangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUpPOBaHUs TPYIAOBOTO
WIH TIPO(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

ITK-4 CrnocobeH k
MPUMEHEHUIO METOJIOM
MAaTeMaTH4ECKOro 1
AITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH
peIICHUN TEOPETHUECKUX U
MPUKIIAJHBIX 33124

HpI/IMeHHeT B cBOCH JCATCIIBHOCTH aJICKBATHBIC
MareéMaTu4eCKue TCOpUM Jd CO3JaHUSA HOBBIX U
MOI[I/I(l)I/IKaL[I/II/I CyHIE€CTBYIOIIUX AJITOPUTMOB

COBPEMEHHOW KOMIBIOTEPHONU MaTEMAaTUKHU

I1K-7 CnocobeH k
HCIIOJIb30BaHMIO 0a3
MAHHBIX U
HH(OPMAITHOHHBIX CHCTEM
MIPH pean3aiuu
OpraHHU3alMOHHO-YIPaBIICH
YecKuX (PyHKIUH

OO6nmagaeT 3HAHUSAMHA B OOJNIACTH PEIIAIIMOHHON anreOpsl 1
yMeeT MPUMEHSTh €€ METOIbI Ha TIPAKTHKE

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-4 CnocobeH K TPUMEHEHHWIO METOIOM MAaTeMaTHYeCKOTO W aJITOPUTMUUYECKOTO
MOJICTTMPOBAHMSI IIPU PELICHUH TEOPETUUECKUX U MPUKIIATHBIX 3a7a4

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OIMpCACTAOIINX Oynas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 1 2 3 4
1 |ba3bl JaHHEIX U +
CHCTEMBI YIIPaBICHIS
0a3aMH JaHHBIX
2 |I36paHHbBIE BOTIPOCHI +
anreOpsl




3 [MaremaTnueckue +
METOBI aHAJIN3a
JIAHHBIX

4 |HayuHo-uccnenoBaren +
bCKas paborta

5 |Hay4yHo-nienaroruuec +
Kas IPaKTHKa

6 |OnuaiiH-Kypc +
"AHannu3 TaHHBIX HA
MpaKkTHKe"

7|OnnaitH-Kypc +
"IIpuknanHoi n
CTaTHUCTUYECKUI
aHanuz"

8 |OnnaitH-Kypc +
"CynepKOMITbIOTEPHI
U mapasuiebHas

00paboTka JaHHBIX"

9 |OnmnaitH-Kypc +
"XpaHenue u
o0paboTka maHHBIX"

10 |IIporpammupoBanue +
Ha SI3bIKaX BBICOKOTO
YPOBHSA

11 |Pa3paboTka +
MHPOPMALIIOHHBIX
CHCTEM H
POTrPaMMHBIX
NPOAYKTOB HA OCHOBE
OOJIBIINX TAaHHBIX

12 |Teopust +
BBIYUCITUTEIHHBIX
MPOIIECCOB U

CTPYKTYpP

13 | TexHomorus +
pa3paboTKu
IIPOrPaMMHOI0O
obecreueHus

I1K-7 CnocobeH K HCHONB30BaHMIO 0a3 JaHHBIX W WH(GOPMALMOHHBIX CUCTEM IIpHU
peayn3alui OpraHu3aliOHHO-YIPABICHYECKUX QYHKIUN

Ne HaumeHnoBanue ®dopma
/1 JIUCITATLTAH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CeMCCTp)
CBA3N 1 2 3 4
1 |ba3e! ga”HHBIX U +

CUCTEMBI YITPaBICHUS
0Oa3zaMM JaHHBIX

2 |MaremaTnueckue +
METOBI aHAJIN3a
JIAHHBIX

3 |Hayuno-uccnenoBaren +
bCKas paborta




4 |HayuHo-uccnenoBaren +
bCKas pabora
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

5 |OunaitH-Kypce +
"AHanu3 TaHHBIX Ha
mpakTuke"

6 |OHnaitH-Kypc +
"XpaHneHnue u
00paboTka JaHHBIX"

7 |TlapannienbHbie U +
pacnpeneneHHbIe
BBIYMCIICHUS

8 [[TpemmummoMuas +
NpaKTHKA

9|Pa3pabotka +
UH(POPMAITIOHHBIX
CUCTEM U
MPOrPaMMHBIX
MPOIYKTOB HA OCHOBE
OOJBINNX TAHHBIX

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JucuunnuHa «OCHOBBI BBIUMCIMMOCTH M TEOpPHUS CIOKHOCTH» OTHOCUTCS K YacTd, (QopMHpyeMoit
y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto moarotosku 01.04.01
- Maremaruka.

I[I/ICI_[I/IHHI/IHE[ «OCHOBBI BEIYHCIIUMOCTH U TCOpUA CIOKHOCTU) U3YUACTCA B 2 CCMCECTPC.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIHMHEL: 2 3.€.
Oumnas: 2 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 16
Jlexnuu (Jlexrun) 8
[Tpaktuueckue (IIpakr. pab.) 8
CamocrosrenbHas padota (CP) 56

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
2 cemectp




1 dopmanuzanus JlaGoparopHas
HnoHATUA anroput™a | 2 | 2 | 18 pabora;
CobecenoBanue
2 Brraucnumsie JlabGopatopHas
GbyHKINH U > 1 2 |18 pabora
paspeniumele
MHOXKECTBa
3 CnoxxHOCTB JlabGopatopHas
aJaropuT™Ma 4 | 4120 pabora;
ColOecenoBanue

Tema 1. ®opmanu3anus nousatus aaropurma (I1K-4)
Jlekumus.

[lonxonel K Qopmanuzauuy MOHATHS «alroputm». Dopmanuzanus TMOHATUS alroOpUTMa B TEOPHH
aBromaTtoB Ha nmpumepe MamuH [locta. [lonarne mamunel [Tocta. Komannelr mamunsl [locra. [Iporpamma
g mamuiel [locta. Tlpumepst nporpamm. @opmanu3anus MOHATHS aTOPUTMa B TEOPUU aBTOMATOB Ha
npumMepe mamuH Tetopunra. [Tonsitue mammnsl Teropuara. Komanasl mammael Teropunra. [Iporpamma st
MamnHbl Teropunra. [Ipumepsl mporpamm.

IIpakTnyeckoe 3ansATHE.
Jlaboparopnas padora Nel «CocraBienue nporpamm st MamuHbl [Toctay
Lenv pabomol.: uzyuums ceoticmea mawunst I[locma.
3anaun paboThI:
- Hanucath anroputm B [1C, peanusyronmm padoty marmuasl [locta, 11 peneHns 3a1aHHON 3a/1a4H;
- MPOaHATH3UPOBATh PAOOTY HAITMCAHHON POTPAMMEBIL.
IIpoepammmuo-annapamuoe obecneuenue: nepcoHaIbHbIN KOMRbIOMeED.
Jlaboparopnas padora Ne2 «CocTtaBiieHre nporpamm st MamuHbl [Toctay
Lenv pabomol.: uzyuums ceoticmea mawunst [locma.
3anaun paboThI:
- Hanucath anroputm B [1C, peanusyronmm padoty mamuasl [locta, 11 peneHus 3a1aHHON 3a/1a4H;
- MPOaHATH3UPOBATh PAOOTY HAITMCAHHON POTPAMMBIL.
IIpoepammmuo-annapamuoe obecneuenue: nepcoHaIbHbIN KOMRbIOMep.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
[Ipumepnsbie 3a1aHuUs.
1.  Hanwucars nporpammy st MamiuH [locta u TeropuHTa, BBISICHSIIONIYIO YETHOCTh HATYyPallbHOTO YHCIIA,
JTAHHOTO B YHAPHOM 3allMCU. YHapHas 3alllCh YMCa N COCTOUT U3 N €UHULL.
2. Hammcarpe nporpammy amst mamuH [Tocta u TeropuHTa, BEIMHCISIONIYIO CIEAYIONTYIO (QYHKIIHIO
HaTypaJbHOro apryMeHTa. f(x)=x/2. YHapHas 3aluch YUClia N COCTOUT U3 N eTUHHII.
3. CoctaBuTb JEKIHIO HA TeMy «DopManu3aius HOHITHS alrOpUuTMa B TEOPUHU aBTOMATOB HA MPUMEpPE
HOPMAJTBHBIX aNTOpPUTMOB MapkoBay. [[03HAKOMHUTBCS ¢ TPUHIIUIIOM PAOOTHI TPOTPAMMBI-IMYJIISTOPA
HOPMaJIbHBIX aJITOpuTMOB MapkoBa. Co3/iaHne HOPMaJIbHBIX aJITOPUTMOB ISl pEILLIEHUs 3a/1a4 Ha
HCII0JIb30BaHUE TIOJICTAHOBOK.

Tema 2. Boruncaumblie GyHKIUM U pa3peminmbie MHOkecTBa (ITK-7)
Jlekumus.



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 (I1K-4)

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

2 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaibHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMmeHe: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. |®opmanmuzamms | Jlabopato 20 18 -20 OamroB — paboTa BBINONHEHA TOTHOCTHIO, METON BBHIOpaH
TTOHSTHS pHast HamOolee paluoOHAIBHO, CTYIEHT TPamMOTHO OTBEYaeT Ha BCe
ajropuTMa pabota MTOCTaBJIEHHBIE MTPETIOIaBaTeNIEM BOIIPOCHI;
15 - 17 GammoB — paboTra BBITIOJIHEHA ITOJIHOCTHIO, METOHI BBIOpaH
paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MperoiaBaTesieM BOIPOCH], UMEIOTCS HEIOUETH B 0POPMIICHUH;
13- 14 GamnoB — paboTa BBIMOJHEHA IIOYTH IOJHOCTHIO, 3a/ada
pelieHa BepHO, HO TPU 3TOM HCIIONB30BaH HE CaMbId pallMOHAIBHBIN
MeTon (WM CTYIEHT HEYBEPEeHHO OTBEYaeT Ha MOCTaBIICHHBIC
BOIIPOCHI, OITNOAETCS);
10-12 6aymoB — CTYIEHT MOXKET MPaBUILHO PEIINTH 33/1a9y TOIBKO C
MOMOIIIFIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;
Memnee 10 6amioB — CTyACHT HE MOXET NMPUBECTH PEIICHHUE 3a/1a4ud U
HE MOXXET OTBETHUTh Ha HABOSIIME BOIMPOCH IpEnofaBareist Hu
OoOHApy)XMBaeT TIOJHYIO HEMOATOTOBICHHOCTh TI0 H3y4aeMOM
TEMaTHKe.
Cobeceno 10 Ha coGecenoBanue BEIHOCHTCS 5 BOITPOCOB 10 2 Oaiia 3a BOMpoc
BaHue(Ko
HTPOJIbH
blii cpe3)
2. | Beraucimmere | JlaGopato 20 19 -20 GammoB — paboTa BBINOJHEHA TOTHOCTHIO, METON BBHIOpaH
GbyHKIUHN 1 pHast Hambolee palnuoOHAIBHO, CTYIEHT TPamMOTHO OTBEYaeT Ha BCe
pazpenumbie pabota MTOCTaBJIEHHBIE MTPETIOIaBaTeNIEM BOIIPOCHI;
MHOXXECTBa 17- 18 OammoB — paboTra BBITIOJIHEHA ITOJIHOCTHIO, METOH BBHIOpaH

palMOHATIbHO, CTYIEHT I'PaMOTHO OTBEYAeT HAa BCE IMOCTaBICHHBIC
MpernojaBaTesieM BOMPOCHl, UMEIOTCSl HEZIOUETHl B 0(OPMIICHHH;

14-16 GamnoB — paboTa BBINOJHEHA IIOYTH IOJHOCTHIO, 3ajada
pellieHa BepHO, HO TIPH STOM HCIIONIb30BaH HE CaMbI paIrlioOHaIbHBIN
MeTon (WM CTYJACHT HEYBEPEHHO OTBEUAeT HAa IIOCTABJICHHBIC
BOIIPOCHI, OITNOAETCS);

10-13 GaymoB — CTYIEHT MOXKET MPaBUILHO PEIINTH 3a]1a9y TOIBKO C
MOMOIIBIO HABOJSIIIIUX BOMPOCOB TIPETONABATENS, HO B IPOIECCE
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;

Memnee 10 6amioB — CTyACHT HE MOXET NMPUBECTH PEIICHHUE 3a/1a4ud U
HE MOXET OTBETUTh HAa HABOJSIIUE BOMPOCHI TNpENoAaBareist M
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. [IpemuansHbie OaIbl 20 VYdacTre B cTyAeHYeCKHX KOH(EepEeHIUIX WK KOHKypcax — 10 O6amios
Crarbs B xxypHaie — 10 6amioB
5. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OwsieTa Ha OIIEHKY «yJOBIETBOPUTEIHHO»
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amIoB — CTYICHT pacKphUl OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OLIEHKY «OTIIMYHO».
6. |MuauBuayanbHBIC 3a1aHUS, 50 Banner nobopa: cTyneHT MOXET IPEAOCTaBUTh BCE 3aaHUs TEKYILETo
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL ¥ 3aJaHNsI KOHTPOJBHBIX CPE30B
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
7. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

wkaine. IlepeBon

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuuoHHas cucteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

JlaboparopHas pabora

Tema 1. @opmannzanus NOHATHUS aIrOPUTMA

JlaGoparopuas padbora Ne 1.1 «CocrasiieHre mporpamMm Juid Mamuusl [locTay

Lenv pabomei: uzyuums ceoticmea mawunsl [locma.

3amgauu paboTHI:

- Hanucath anroput™ B I1C, peanusyromum padboty Mamussl [locTa, Ui pereHns 3a1aHHOM 3a1a4H;

- MIpOaHaIU3UPOBATh PaObOTy HAMCAHHON POrPAMMBI.

3ananus Kk saboparopHoit padote 1.1

10
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1 Hanwucare nporpaMMmy, pelarolyo cleAyouryto 3agady. Bo BxoqHoM ciose u3 0 u 1 nepemecTuTsb
nepByIo OyKBY B KOHEII CJIOBA.

2 Hanwmcarp nporpammy, pelraronyto ciaeayolyo 3aaaqdy. Bo BxoqHom 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 ciaeayomyto 3aaaqy. [Ipubasuts 1 K HaTypaIbHOMY YHCITY,
3allMCaHHOMY B IBOMYHOM 3aITUCH.

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

6 Hamucare mporpammy, BRIYUCIISIONTYIO CISAYIONTY0 (GYHKIMIO HATYpaJIbHOTO apryMeHTa. f(X,y)=x+y.
YHapHas 3a1mch YMCiia N COCTOMT U3 N €INHUIL. APTyMEHTHI Ha JICHTE Pa3AeisStoTCs ITyCThIM
CHUMBOJIOM.

7 Hamucarb mporpamMmy, BEIYHCIISIONIYIO CIEAYIONTYI0 (DYHKIIMIO HAaTypaibHOro apryMenTa. f(x)=x-1.
YHapHaSI 3aIIiuCh 4uciia n COCTOUT U3 N CANHUII.

8 Hanwmcarps nporpammy, BIICHSIOLIYIO YETHOCTb HATYPaJIbHOTO YUCIIA, JAHHOTO B YHAPHOM 3aIMCH.
YHapHas 3anKch YACIIa N COCTOUT U3 N €IUHHII.

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

Tema 2. Boruncinumele GyHKIHMU U pa3pelInMble MHOXKECTBA
3aganus A1 1a00paTOPHOUN pabOThI
Jlaboparopnas padora Ne 1.2. «CocTaBiieHre IporpamMm Jijisi MauHbl ThIOpUHTaY
Lenv pabomol.: uzyuums ceoticmea mawunsl Totopunea.
3amaun paboThI:
- Hanucath anroputM B [IC, peanusyronmm paboTy MammHbl ThIOPUHTA, U1 PEIICHHS 3aJlaHHON
3a/1a4u;
- [IpOaHaIU3UPOBATh PaOOTy HAMCAHHON POrPAMMBI.
3ananus k saboparopHoii padore 1.2.
1 Hanucare nporpammy, peiiarouryto cieayromyto 3aaady. Bo BxonHom ciose u3 0 u 1 nmepemecTuth
nepBylo OyKBY B KOHEII CJIOBA.

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

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

4 Hamucarb IporpaMMy, pelarolyo cienyomnyo 3anady. [lpu6aBute 1 kK HaTypanbHOMY YHUCITY,
3allMCaHHOMY B IBOMYHOM 3aITUCH.

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

6 Hamucare nporpaMmy, BEIYUCISIONIYIO CIEAYIONIYIO (PYHKIIUIO HATYpaJlbHOTO aprymenrTa. f(X,y)=x+y.
YHapHas 3aMch YMClla N COCTOUT U3 N €ANHMIL. APTyMEHTHI Ha JIEHTE Pa3AeisioTCs IyCThIM
CHUMBOJIOM.

7 Hammcatpb nmporpamMmy, BEIYUCIISIONIYIO CIAEAYIONMYI0 (PYHKIMIO HATYpaabHOTO apryMenTa. f(x)=x-1.
YHapHas 3a1mch YMciia N COCTOMT U3 N €IWHUIIL.

8 Hamumcars nporpammy, BBISICHSIIOIIYIO Y€THOCTh HATYPaJIbHOTO YUCIIA, JAHHOTO B YHAPHOH 3aIHUCH.
VYHapHast 3anuch 4uclia N COCTOUT U3 N €IUHMUII.

9 Hamumcarpb nmporpaMmy, BEIYUCIISIONIYIO CIASAYIONYIO0 (PYHKIMIO HATypaabHOTO apryMenTa. f(x)=x/2.
YHapHas 3a1mch YMciia N COCTOMT U3 N €INHUIIL.

Tema 3. CI0)XKHOCTB aIropuT™Ma
JlaboparopHas padora Ne 3.1. «Ouernka 3 HEKTUBHOCTH AJITOPUTMOBY
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Lenv pabomol: oyenka 3¢hhexmusHocmu npocpamm.
3amgauu paboThHI:
- Hamucarh MPOrpaMMBbI Ha sI3bIKe Java JUIsl perieHus 3aIaHHOM 3a/1a9H;
- HAUTH JUIs K&KI0M MPOrpaMMbl BpEMEHHYIO U IPOCTPAHCTBEHHYIO CIIOKHOCTH;
- OLIEHUTH 3PPEKTUBHOCTH HATUCAHHBIX MPOTPAMM.
IIpoepammuo-annapamuoe obecneuenue: nepcoHaivbHulil komnvromep, jdk, NetBeans, MPI Java.
3ananus k saboparopHoii padore 3.1.
1 Hamucarb nmporpaMMsbl 17151 BBIYUCIICHUS TPOU3BEICHUSI MaTPULI, UCIIONb3YS TPU PA3IUYHBIX
ajropuTMa.
2 Hanmucarb nporpaMMsbl 1j1sl BBIYUCIICHUS TPOU3BEICHUS MHOTOWICHOB, UCIIONB3Ys J1Ba PA3IMYHBIX
ajropuTMa.
3 Hanwmcarp mporpaMMsbl 17151 BBIYUCIICHUS XapaKTEPUCTUYECKOTO MOJTMHOMA MaTpHIl, UCIIONb3Ys TpU
Pa3IUYHBIX aJTOPUTMA.
4 Hamucarb nporpaMMmbl AJisl BEIYUCICHHUS] 0OpaTHON MaTpUIlbl, UCTIOIB3Ys JBa PA3IUYHbBIX aJrOpUTMA.
5 Hamwmcarb mporpaMMBl JIJIs IOMCKA 33JaHHOTO 3JIEMEHTa B MAaTPHIIE, UCTIONB3Ys TPH Pa3TUIHBIX
anropuTMa.
6 Hammcarb mporpaMMBl JIJ1sl TOMCKA HAaMOOJBIIETO JIEMEHTa B MaTPHUIIE, UCIIONB3YS TPU PA3TMYHBIX
anropuTMa.
7 Hammcarb mporpaMMBI 1711 COPTUPOBKH 3JIEMEHTOB MACCHBA 110 YOBIBAHUIO, UCTIONB3YS TPU
Pa3TUYHBIX aJITOPUTMA.

CobecenoBanue

Tema 1. ®opmanuzanus NOHATUSA aJITOPUTMA
Bompock! ns cobecenoBanus

1 DKBUBAJIEHTHOCTb PA3IMYHBIX TEOPUN. PABHOCHIBHOCTH TEOPUHU MallIUH ThIOpUHTA, TEOPUU MAIIMH
[TocTa, HOpMaTBEHBIX aNTOPUTMOB MapKkoBa U peKypCHBHBIX (DyHKIMHA. TeopeMa 0 COBMaICHUH
KJIACCOB (DYHKITHA.

2 Ilonstue BerancauMoit pynkumu. Teopust BBIUUCIUMBIX QyHKIHH. D) HeKTUBHAS BHIYUCIUMOCTD.
DOKBUBAJICHTHOCTh YTBEPKICHUHN «(DYHKIUS BEIYUCITHMAa» M «CYIIECTBYET AITOPUTM, BEIYUCIISIONTHIHA
(GYHKIIUION.

3 TloHsTHe pa3pemmMoro MHOXKeCTBa. PazpeninMble MHOYKECTBA U UX CBOMCTBA.

4 TlonsTHE MEpeynCcINMOro MHOKeCTBa. Ilepeuriciumple MHOKECTBA M UX CBoOMcTBa. Ilepeunciumoe
MHO’KECTBO, KaK MHOKECTBO OTpe/IeICHUsI BEIMUCIUMON GyHKIuH. [Tlepeuncinmoe MHOXKECTBO, Kak
MHOKE€CTBO 3HAYEHU I BBIYUCIMMOM (PyHKIHH.

5 Tlonsitue yHUBEpCcaabHOW PyHKIIMU. BerancimuMocts yHuBepcanbHo# GyHKInu. Teopema o
CYILIECTBOBAHUH YHUBEPCAIHLHOTO aJrOpUTMa.

Tema 3. CnoxHOCTH anroputma
Bompocsr amst mpoBenennst codece1oBaHus
1 Maremaruueckue npodnemsr 1. ['mib6epra. [Ipobiema «caMONIpUMEHUMOCTIY aITOPUTMA.
2 TIpob6nema pacno3HaBaHus BIBOAUMOCTH. Tezuc Uepua.
3 IIpobGmemMa «OCTaHOBKMY.
4 MeTtoJ cBEeIEHUS KaK METOJ 1I0Ka3aTelbCTBA aJITOPUTMHUUECKON HEPA3PEIIUMOCTH.
5 ANTopuTMHYECKH Hepa3peurMble MpodaeMbl B UH(OpMaTHKe

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpockl 3auera (IIK-4, ITK-7)
Tunosbie BONPOCHI IK3aMeHA
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1. Tloaxonsl K hopMan3aluy MOHATHS «aIroOpuT™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 aJrOpPUTMa B TEOPUM aBTOMATOB Ha mpuMepe MamuH Teropunra. [lonstue
MamuHbl Teropunara. Komanasl Mammnsl Teropunra. [Iporpamma nist Mammssl Teropunra. [Ipumepsr
IIPOrPaMM.
3. @opmanuzanus NOHATHS AJITOPUTMA B TEOPUHU aBTOMATOB HA IPUMEPE HOPMAJIbHBIX aJITOPUTMOB
Mapkosa.
4. DKBHUBaJEHTHOCTb PA3IMYHBIX TEOpHUM. PaBHOCHIBHOCTH TeOpUU MaliuH ThIOpUHra, TEOPUHM MAIINH
[Tocta, HOpMaIBbHBIX AITOPUTMOB MapkoBa U peKypCHBHBIX (yHKIUH. TeopeMa O COBIaICHUH KJIACCOB
byHKIUI.
5. Tlonstue BeruncaumMoit pyHkiuu. Teopust BBIAUCIUMBIX QyHKIHH. D PEeKTUBHAS BBIYUCIUMOCTD.
OKBHMBAJICHTHOCTb YTBEP)KICHUN «(PYHKIIMS BBIUMCINMA» U «CYIIECTBYET aJITOPUTM, BBIUUCIIAIOLINH
(OYHKIIAIOY.
6. Ilonsatue pa3zpemnmMoro MHokecTBa. IloHATHE NEepeurciuMoro MHoeCTBa. Pa3zpeinmple MHOKECTBA
1 uXx cBoiicTBa. [Iepeuncnrmbie MHOKECTBA U MX CBOMCTBA. [lepedncimMoe MHOXKECTBO, KAK MHOKECTBO
orpeieneHus BRIYUCIUMON QyHkuu. [lepeurcnumoe MHOXKECTBO, KAK MHOKECTBO 3HAYEHUN BBIYUCITUMON
byHKIUH.
7.  llonsTtHe yHUBepcanbHON (yHKIUHU. Borancnumocts yHuBepcanbHOU GyHKIMHU. Teopema o
CYLIECTBOBAHUH YHUBEPCAIBHOTO aJIrOpUTMA.
8. Maremaruueckue npobnemsl J. ['unsbepra. [Ipobnema «camonpumeHuMocTH» anroputma. [Ipodiema
pacniozHaBaHus BeiBoauMocTu. Teszuc Yepua. [Ipobnema «ocTaHOBKI». MeTOx CBEIeHUs KaK METOA
JI0Ka3aTeIbCTBA AITOPUTMUYECKON HEPA3PELLIUMOCTH.
9. AnropuTMHuecKu HepazpelMMble TPodIeMbl B UH(POpMaTHKe
10. IToHsATHE CIIOKHOCTH alropuT™Ma. BpeMeHHast 1 MPOCTPAaHCTBEHHASI CJIOKHOCTh. ACUMITOTHYECKHM
aHaJIN3 BEPXHEW OLIEHKU CIIOKHOCTH anropuTMOB. CTaHIapTHBIE KJIACCHI CIIOKHOCTU. DPPEKTUBHOCTD
aJropuT™Ma. DMIUpPUYECKUE U3MEpeHUs 3PPEeKTUBHOCTH aNTOPUTMOB.
11. Bxon (BXomHBIC JaHHBIC) aJITOPUTMA M pa3Mep BXOJa. 3aTpaThl aIrOpUTMA JJIsl JAHHOTO BXOJa; TIOHITHE
CJIOKHOCTH B XYZILIEM CIIydae.
12. «ITonmunomuaneubie» anroputMbl. ['unoresa P <> NP. CBogumocTts. NP-niosiHOTA.
13. PexyppeHTHBIE COOTHOILIEHUS AJIs NOLIArOBBIX 3aTpaT. BpeMeHHas 1 IpoCTpaHCTBEHHAs CI0XKHOCTh
PEKYPCUBHBIX aITOPUTMOB. PeKyppeHTHbIE COOTHOLIEHMSI, COIY TCTBYIOIINE CTPATETUN «PaA3IENISIi 1
BIIACTBYH.
14. “XKagasie” anropuTMBbI, OIKTPEKHHT (TIepedop ¢ BO3BpaTamMu).

Tunosble 3aganua 1 3adera (IK-4, ITIK-7)
Tunosble 3a1aHu K 1a00paTOPHBIM padoTam.
Jlabopatopnas pabora Ne 1.1. «Mamuna [Tocta»

Hamucars anroputm B IIC, peanmsyrommm paboty mamuHbl Ilocta, 1iist pemieHus 3aJaHHOM 3a1a4u;
[IPOaHATU3UPOBaTh PadOTy HANMCAHHON MPOTPAMMBI.

3azada: HanucaTh porpaMmy AJi1 MauHbl [locTa, BEIACHAIONIYIO YETHOCTh HATYpaIbHOIO YHCIIa, JTAHHOTO
B YHApHOM 3alMCH. YHApHas 3alMCh YKCJIa N COCTOUT U3 N €IMHHII.

Jlabopatopnas pabora Ne 1.2. «Mammmuna TeropuHray

Hammcats anroputm B IIC, peanusytomum pa®oty mMamuHbl TelOpHHTa, 17 PELICHUs 3alaHHOM 3a1ayM;
[IPOaHATU3UPOBATh PadOTy HANMCAHHON MPOTPAMMBI.
3amaya: HamMcaTh NPOTpaMMy Uil MalIMHBI ThIOPUHTA, BBICHSIOIIYI0 YETHOCTh HATYpaJbHOTO 4YHCHA,
JAHHOTO B YHApHOM 3anucy. YHapHas 3alych YMClIa N COCTOMUT U3 N €AWHUIIL.

JlaGoparopnas padota Ne 3.1. «Onenka 3()eKTUBHOCTH aITOPUTMOBY
1.  Hanmwmcarp mporpaMMbl 1Sl BBIYUCIICHUS OTPEACTUTEINS MAaTPULIbI TOPSIZIKA N @) PA3I0KEHUEM TIO
MIepPBOI CTPOKE, 0) pa3IOKEHHE IO CTPOKE MITH CTOJIOILY, COZIEp KAIIUM OOJIbIIIee KOJIMYECTBO HYJIEH, C
MTOMCKOM ATOM CTPOKH (CTOJIOIIA), B) C MTOMOIIBIO MIPUBEICHUSI K TPEYTOJIBHOMY BHU/TY, T') TI0 OTIPEEICHUIO.
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2. HaiiTu BpeMeHHY0 ¥ IPOCTPAHCTBEHHYIO CJIOKHOCTH aaroputMoB. K kakoMy Kitaccy CI0XKHOCTH
OTHOCATCS ANTOPUTMBI? BBIACHUTH 3()(h)eKTUBHOCTH aJITOPUTMOB.

TumoBkle BOMPOCHI /17151 YCTHOTO OMpoca

1. [ToHsATHE BHIYUCIUMON (DYyHKIIHU.

2. DddexTrBHAST BEIYUCIUMOCTD.

3. DOKBHUBAJICHTHOCTb YTBEP)KICHUN «(PYHKIIMS BEIUMCINMA» U «CYIIECTBYET aJITOPUTM, BEIUMCIISIOLIIHA
(byHKLIHIOY.

[ToHsiTHE pa3pelInMOro MHOKECTBA.
[ToHsiTHE IEPEUMCIMMOTO MHOXKECTBA.
PazpemmmMbie MHOXKECTBA U UX CBOMCTBA. [lepeunciiimpie MHOXKECTBA U KX CBOMCTBA.

5
6
7. [TepeuncniMoe MHOXKECTBO, KAK MHOKECTBO OTIPEICTICHUS BEIYUCIUMON (DYHKITHH.
8 [TepeuncinuMoe MHOXECTBO, KAK MHOYKECTBO 3HAYCHUN BBIYMCIUMON (QYHKITUH.

0. [TonsiTre yHUBEpCaIbHON (QYHKITUH.

10. AnropuTMHUYECKH Hepa3pelumble MpooieMbl B HH(POpMaTHUKe

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrinm
TOCTYKCHHSI pe3YJIbTaTa)

[K-4 YenemHo TpUMEHSIeT B CBOCHM  JIEATENBHOCTH  aJIeKBAaTHBIC
MaTeMaTUYeCKUEe TCOPHU JIJIS CO3/aHUS HOBBIX W MOIUGUKAIMH

«3a4YTCHO» o o
CYHICCTBYIOIIUX aJITOPUTMOB COBPECMCHHON KOMIIBIOTCPHOU TCXHUKHN

(50 - 100 6anoB)

[IK-7 OO0mamaer AOCTaTOYHBIMUA 3HAHUSMH B OOJACTH PENISIIMOHHON
anreOpbl U yMEeT MPUMEHSTH €€ METOJIBI Ha MPaKTHKE
[1K-4 He ymeer NPUMCHATh B CBOCH JIEATEIBHOCTH aJCKBaTHBIC

MAaTeMaTU4YCCKUC TCOPHUU MJIA CO3JaHUA HOBBIX H MO,Z[I/I(i)I/IKaHI/II/I

«HE 3a4TCHO» v o
CYLICCTBYIOIIUX AJITOPUTMOB COBPEMCHHON KOMIIBIOTCPHOU TCXHUKHU

(0 - 49 6anon)

I1K-7 He oOmamaeT mOCTAaTOUYHBIMH 3HAHUSMH B OOJIACTH PEISIIMOHHOMN
anreOpel ¥ HE YMEET MPUMEHSTh €€ METO/IbI HA TIPAKTHUKE

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUl CaMOCTOSITEIbHOI paboThl 00yUYaromUXCs:

[Ipuctynas K W3yYeHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OO0ydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUIUIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE 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 conepkaHHe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBIH 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

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
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

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

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

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

2. Kpynckmit B. H. Teopust anropurmoB. BBeaeHue B CI0KHOCTh BBIYMCICHUN : YueOHOE mocodue s
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 : PaKkTUKyM. - Bech Cpok oXpaHbI aBTOPCKOTO MpaBa; Teopus
anroput™MoB. - YensOunck: HOXHO-YpalbCKuUW  TOCYTapCTBEHHBIH T'yYMaHUTAPHO-TIEIArOTHYCCKHUMA
yuuBepcutet, 2017. - 91 c¢. - Tekcr : onekrponnsridi // IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/83880.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

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

2. bpeikanoBa, A. A. Teopust anrOpuTMOB : JTaOOPATOPHBIM MPAKTUKYM. - BeCh CpOK OXpaHbI aBTOPCKOTO

npaBa; Teopust anroput™oB. - CtaBponons: CeBepo-KaBkasckuii dhenepanpabiii yHuBepcutet, 2016. - 134
c. - Texct : anexrponHsiii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/69439.html

3. besycoa, T. A. Teopust anroputmoB. OCHOBHBIC TOIXONbI K (popMaIu3alMK aJrOpUTMa : ydeOHOe
nmocobue. - Bech cpok oxpaHbl aBTOPCKOTO TMpaBa; Teopust anroput™MoB. OCHOBHBIE TOIXOABI K
dbopmanuzaruu anroputMma. - Conukamck: COMMKaMCKHH TOCYIapCTBEHHBIN IMEIAarOrHYeCKUid 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 CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe ayauToOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIEr0 KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3nonHoe U cBOOOJHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOftice

Microsoft Office [Ipodeccuonanbusiii moc 2007

Microsoft Windows 10

Omneparnmonnas cuctema "Anst O6pazoBanue"

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. TocynapctBennass mHpopManmonHas cucreMa «HarmumoHanpHas snekTpoHHass Ombmmoreka» . — URL:
https://rusneb.ru

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

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

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

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

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

8.  VHuBepcurerckas ~ OuOIMoOTEeKa  OHJAMH:  3JMEeKTpoHHO-OMOnmoreunas cucrema. —  URL:
https://biblioclub.ru

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

DJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



