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9.llenu n 3agayum y4e6HON AUCLUNIUHDI:

MN3yueHne pasnnyHbIX NOAXOAO0B K MOCTPOEHUO 3PGEKTUMBHBLIX aSIrOPUTMOB (KagHble
anropuT™Mbl, [AMHAMUYeckoe MporpaMMUpPOBaHME, 3IBPUCTUYECKME asITOPUTMbl, a/TOPUTMbI
MOVCKOBOI ONTUMM3ALMX U T.N.), OBNafeHNe NPakTUYeckMUN HaBblKaMi NOCTPOEHUSI U aHa/In3a
a/ITOPUTMOB N1 PELLEHNS NPaKTUYECKMX 3a4au.

10. MecTo y4yeOHOI AUCUMNINHBI B CTPYKTYpe OOMM: [ucunniivHa OTHOCUTCA K YacTn 610ka
B1, hopmmnpyemoii yyacTHMKaMm o6pasoBaTesibHbIX OTHOLLUEHUIA.

Ans yCnewHoro OCBOEHUSt AUCLUMUM/IMHBI - HEOGXOAUMbI
mMaTemaTuky, 6a30BbIX CTPYKTYP AaHHbIX W anropuTMoB,
NpaKTUYECKoro NPorpaMMmMpoBaHus.

3HaHWA U3 OUCKPETHOWN
a TaKke YyBepeHHble HaBbIK/

11. MnaHupyemble pe3ynbTaTbl 06yYyeHUA NO AuUcuUNAuHe/Moayno (3HaHUA, YMeHwus,

HaBbIKI/I), COOTHEeCéeHHble (o nnaHnpyemMmbiMu pe3ynbtaramu ocBoéeHuA
o6GpasoBaTesibHOI NporpaMmMbl (KOMMNETEeHUUAMU BbINYCKHMUKOB):
HasBaHue
Kop, KOMNETEHLIAN Kopg(bl) WHankaTop(bl) MnaHupyemble pesybTaTbl 06yYeHUs
MK-4 | Cnoco6eH BbIMNONHATb MK-4.1 | Ymeet 3HaThb:
3KCMEPTHYHO BblpabaTbiBaTh Knaccuyeckme nepebopHble 1
NoALEPXKKY BapuaHThbI ONTUMMW3ALMOHHbIE anNropuUTMbl, NOAX0AbI K
paspaboTku peamsaunm NMOCTPOEHUIO 3BPUCTUYECKNX aNlfOPUTMOB
npototunos NIC npototunos VIC Ha
ocHose YMeTb: NPUMEHATb U3YUYEHHbIE
HaKONMEHHOro ONbITa | anropuTMbl K NPUKIaAHbIM 3a4a4am
MK-4.2 | ¥YMeeT BbINONHATL Ana peanusauum npotoTtunos MC

3KCMEPTHYHO OLLEHKY
npeanoXXeHHoro
BapvaHTa
peanuszaunm
npototuna NC

BnageTtb: HaBblkamMy OLLEHKM
L,enecoobpasHoCTN N 3PGEKTUBHOCTHU
NPUMEHEHMWS TEX UIN NHbIX a/ITOPUTMOB
npu peanusaummn npototuna NC

12. O6bemM AUCLUMNINHBLI B 3a4eTHbIX eguHuLax/yac. (8 cootsetcteum ¢ yu. nnadomy — 3 / 108.

dopma NPOMEXyTOUHOI aTTecTaymum — 3a4ET C OLLEHKOI

13. Buabl yueGHoii pa6oTbl

Tpy£oeMKocTb
Bug yuye6Hol paboThl Mo cemecTpam
Bcero

1 cem. — —
AyAUTOPHbIE 3aHATUA 36 36 - -
nexuuu 18 18 - -
B TOM uncne: npakTnyeckme - — — =
nabopartopHble 18 18 - -
CamocToaTenbHas pabota 72 72 — —
B TOM 4YmMC/le: KypcoBas paboTa (NPOeKT) — — — —
dopma NPOMEXYTOUHO aTTecTaumm _ _ _ B

(3ayet — 0 yac. / ak3ameH — 36 yac.)
MToro: 108 108 — —




13.1. CopaepxxaHue AUCUUNIUHDI

Ne
n/n

HaumeHoBaHue pasgena
AUCLMNVHBI

CopaepxaHvie pasaena AMcuuninHbl

Peanusauus
pasgena
ANCLMNVHBI C
MOMOLLbIO
OHNawH-Kypca,
QYMK

1. lekuum

11

BeepfeHue B npegmet

Llenu n 3aaumn n3yveHnst AUCUMNNHLI, CBSI3b a/ITOPUTMOB
N CTPYKTYP AaHHbIX.

12

lNoHATME CNOXHOCTU
asiroputMma

MoHATUE anropuTMa, CBOWCTBA afiropuTMa, 3a4a4a OLEHKU
1 CpaBHEHUsi 3DEKTMBHOCTY aNIfTOPUTMOB; BpeMeHHasi 1
MPOCTPAHCTBEHHAsA CMOXHOCTh, aCUMMNTOTUYECKNE OLIEHKU
CMOXHOCTU a/ITOPUTMOB A/1A1 Pas3fINuHbIX CyYaes u nx
CBOICTBA; NPaKTUYECKNE NPUHLMMBLI OLLEHKN C/IOXHOCTM
anroputmoBs B O-HoTaLuK, NPUMEPbI a/ITOPUTMOB C
pa3INYHOI CNIOXHOCTLIO.

13

AJITOPUTMbI COPTUPOBKN

CBolicTBa a/IropyTMOB COPTUPOBKU: BPeMS (BPEMEHHas
C/TIOXHOCTb), NaMATb (MPOCTPaHCTBEHHAS CMOXHOCTb),
YCTONYMBOCTb U €CTECTBEHHOCTb NOBEAEHUS, BHYTPEHHMNE
N BHELLUHUE COPTMPOBKM.

Knaccuueckme «b6bicTpblie» (O(n*log(n)) cOpTMPOBKM CO
CpaBHEHNEM 3/IEMEHTOM: COPTMPOBKA CNNsiHUEM (merge
sort), 6bicTpas copTuposka (quick sort), nmpammaansHas
copTupoBska (heap sort); copTUPOBKU «Be3 cpaBHEHUI»:
COpTUPOBKa nogcyeTom (counting sort), 61104Hasn
coptuposka (bucket sort).

14

Ba3oBble CTPYKTYpb!
[JaHHbIX 1 UX CBOICTa

Knaccudpmkaumsa CTPyKTYp AaHHbLIX: CBA3HbIE CMIUCKW, CTEKM
¥ oYepeau, oUepPeaM C NPUOPUTETOM, AEPEBLS,
hashTa61ubl. OCHOBHblE METOABI 1 CBOWCTBA CTPYKTYP
[aHHbIX, BApUaHTbI peann3aumu.

15

ANropntMbl Ha rpadax

BapuaHTbl peanimsaumm rpagos. O6xoz 1 NoMck Ha
rpadhax, MoMCK KpaTyanwumx nytei (anropntm Jenkcrpsbi,
anroputm bennmaHa-dopaa, asiroputm
dnoligaYopwenna). Nonck MUHUMaIbHOro OCTOBHOIO
aepea (anroputm Mpuma, anroputm Kpackana). NMoToku B
CETAX U napocoyeTaHne B ABYA0SbHbIX rpadax.
MNpumMeHeHVe NepeyncneHHbIX aIfopUTMOB U NOAXOA0B K
peLleHnio NPakTMYecKnx 3aday.

1.6

KoMBWHATOpPHBIV MOWCK U
3BPUCTUYECKUE ATTOPUTMBI

Mepebop ¢ Bo3BpaToM (reHepaums Bcex NOAMHOXECTB,
reHepauus nepecTaHoBOK, reHepaLus Bcex nyTei B
rpace). OTceyeHe BapnaHTOB Noucka. IBPUCTUYECKUE
mMeToabl nepebopa (Mpon3BosibHasA BbIOOPKA, STOKa/TbHbIN
MOUCK, UMUTALNA OTXUra).

1.7

>KagHble anropuTmbl

MpUMEHMMOCTb XaAHbIX afiropnuTMOB. PekypcrnBHasa v
ntepatmBHas peanmsaums. Kogbl XaddmaHa n gpyrue
npumMepbl NpakTUyecknx 3agad. XXazHole anroputmMbl 1
MaTpougpl.

18

JuHamnyeckoe
nporpaMmMupoBaHue

OpHoMepHble U ABYMEpHbIe 3a[a4u AHaMUYECKOro
nporpammmnpoBaHns. Knaccuueckme 3agaun: o
HanbonbLueli 06LLei nognocnenoBarelsHOCTH, nomcka
HanbosbLUeli yBemumsaroLeiics
noanocnefoBaTesIbHOCTU, PeAaKLMOHHOE paccTosiHUe
(paccTosiHve JleBeHwTElHA), 3a4a4a O proK3ake 1 gp.
Pa3bop npakTnyecknx NpuMepoB, AoKa3aTenbCTBO
KOPPEKTHOCTW.

19

[eHeTn4yeckne anropuTMbl

eHeTUYecKme asiropuTMbl Kak MOAEb 3BOMIOLMMN XKMBbIX
cywecTB. MPpUHLUMMbLI FEHETUYECKMX aITOPUTMOB:
reHeTnyeckas pekoMmouHaLms, MyTalmmn 1 eCTECTBEHHbIN
0T60p. OCO6EHHOCTN NPUMEHEHNSI TEHETUYECKNX
anropMTMOB M UX NPeMMyLLeCTBa Nepes TPaanuLMOHHbIM




noaxoAoMm B psfie 3aaau

MypaBbUHbIE aNTOPUTMBI

Mogersb noBefeHUst KONIOHUN MypaBbeB MPU NMOUCKE MULLIN.
PepmeHTbI, X pa3MeLLeHne MypaBbeM Npu ABVXEHUN U
ncnapeHve hepmMeHTa.

CpaBHeHue asiropntMa ABVXEHUSA MypaBbeB C
K/1TaCcCUMYECKMM a/lropUuTMOM BETBEl 1 rpaHuL, 3agaquun
KOMMUBOSKEpA.

0630p ApyrMx nogxonos
npu NOCTPOEHUU
3BPUCTUYECKMX
aIropnTMOoB

FapMoHunyecknii nomck (Harmony Search), NCKyCCTBEHHbIEe
nMMyHHbIe cuctemsl (Artificial Immune Systems),
rpaBuMTauMoHHbIN nouck (Gravitational Search),
pasbpocaHHbIii nounck (Scatter Search), meTtop,
nepekpecTHoli aHTponuu (Cross-Entropy Method) n ap.

2. MNpaKTn4yeckne 3aHATUA

HEeT

3. laGopaTopHble paGoThbl

3.1

[MoHATHE CNOXHOCTU
asroputma

MoHaTne anropuTma, CBOWCTBA anroputma, 3ajada
OLUEHKN W cpaBHeHusi 3PEKTUBHOCTN  anNropuTMOB;
BpeEMeHHas n NPOCTPaHCTBEHHAsA C/TIOXHOCTb,
acuMMNTOTUYECKME OLEHKM CMOXHOCTWM &IropuTMOB [A/1A
pasnMuHbIX Cc/lyyaeB W WX CBOWCTBa; NpaxKTuyeckme
MPUHLMMBI OLEHKN C/IOXKHOCTU aNroputMoB B O-HOTaumu,
npYMepbl aNroOpUTMOB C Pa3/IMYHON CAOXHOCTHIO.

3.2

ANTOPUTMbI COPTUPOBKM

CBoiicTBa aropMTMOB COPTUPOBKW: BpeMs (BpeMeHHas
C/IOXHOCTb), MamATb (NPOCTPAHCTBEHHAsA C/IOXHOCTbL),
YCTONYMBOCTb U €CTECTBEHHOCTb MOBEAEHUS, BHYTPEHHNE
N BHELLHWE COPTUPOBKM.

Knaccuyeckue «b6bicTpble» (O(n*log(n)) copTuMpoBKM €O
CpaBHEHWEM 3/1IEMEHTOM: COPTMPOBKA CNAusSHUEM (merge
sort), 6bicTpas copTupoBka (quick sort), nupamuaanbHas
coptuposka (heap sort); COpTUPOBKM «He3 CpaBHEHMU»:
copTMpoBKa nogcyetom  (counting sort), 6504Has
coptupoBka (bucket sort).

3.3

BasoBble CTPYKTYpbI
[JaHHbIX 1 UX CBOWCTa

Knaccudmkaumsa CTPYKTYp aHHbIX: CBSI3HbIE CMINCKM, CTEKU
W ouepeau, ouepeauM C  NPUOPUTETOM, AEPEBbS,
hashTa6nmubl. OCHOBHble MeTOfbl W CBOWCTBA CTPYKTYp
[aHHbIX, BapUaHTbl peanusaLmm.

3.4

ANroputMbl Ha rpacpax

BapuaHTbl peanusauum rpadgos. O6xon W MNOUCK Ha
rpacpax, nomck kparvamwmnx nytein (anroputMm [enkcTpsl,
anropuTm BennmaHna-®opaa, anroputm
dnongaYopwenna). [MOMCK MWHMMaIbHOTO OCTOBHOrO
nepesa (anroputm MNpuma, anroputm Kpackana). NoTtoku B
CeTAX W napocoyeTaHWe B  [ABYOOJNbHbIX  rpadax.
lMpuMeHeHne nepeyncsieHHbIX anropuTMOB M MOAXOMOB K
peLLEHIO NPaKTUYECKMX 3a4ad.

3.5

KoMGrHaTOpPHbI NOUCK K
3BPUCTUYECKME /TTOPUTMBI

Mepebop c BO3BpaToM (reHepauusi BCEX MOAMHOXECTB,
reHepauus MepecTaHOBOK, reHepauusi BCex MyTein B
rpage). OTceyeHMe BapuaHTOB MoOWCKa. IBpPUCTUYECKUE
meToabl nepebopa (Mpou3BO/ibHas BbIOOPKA, SIOKasIbHbIM
NOVCK, UMUTaUMS OTXKNTaA).

3.6

YXagHble anroputMbl

MPUMEHMMOCTb XafHbIX a/IropuTMoB. PekypcuBHast u
nTepaTuBHas peanuzauus. Kogpl XadhmaHna u gpyrve
npYMepbl MPaKTUYeCKUX 3adady. >XagHble anropuTMbl ©
maTpounapbl.

3.7

JnHamnyeckoe
nporpaMmmmpoBaHue

OpHomepHble U ABYMEpHble 3ajayv  AMHAMUYECKOro
NporpamMmmmnpoBaHus. Knaccunueckne 3a4auu: o}
Hambonblen obllei noanocnenoBaTesibHOCT, MoucKa
HanbonbLUel yBenuumBarLleiics
noAnoceoBaTelbHOCTY,  pPefakuMoHHOe — paccTosiHvie
(paccTosHve JleBeHwwTeliHa), 3ajadya O ploK3ake U Ap.
Pas3bop npakTMyeckMx NpPUMEpPOB, [A0OKa3aTeNbCTBO
KOPPEKTHOCTMN.




3.8 [eHeTn4yeckne anropuTMbI [eHeTnyeckmne asropnTMbl Kak MoAeNb 3BOIOLNU XUBbIX

CyLLEeCTB. MpuUHUMMBLI  TEHEeTUYECKUX  a/ITOPUTMOB:
reHeTmyeckass pekombuHaumsl, MyTauum N ecTeCTBEHHbI
oT6op.  OCOGEHHOCTM  NPUMEHEHUS reHeTUYeCKmX

asropuTMOB M VX NpeumMyllecTBa nepep TPaAULUOHHbLIM
noAxoA0M B psfe 3aaay

3.9 | MypaBbKHblEe a/ITOPUTMBbI Mogenb nosefeHnsa KosioHUM MypaBbeB Mpu NOUCKe NULLN.
®PepmeHTbI, UX pasMeLLeHne MypaBbeM Mpu ABVXEHUN Y

ncnapeHve epmeHTa.

CpaBHeHVe  anropyTtma  OBWKEHUS  MypaBbeB  C
K/lacCMYecKMM aIropuTMOM BeTBE M rpaHuL, 3ajaun

KOMMUBOSKepa.
3.1 | O630p Apyrux NOAxXoa0B FapmoHuueckmin novck (Harmony Search), UCKYyCCTBEHHblE
0 npy NOCTPOEHUN UMMYHHble  cuctembl  (Artificial  Immune  Systems),
3BPUCTNYECKMX rpaBuTaLMOHHbIi NnowuckK (Gravitational Search),
a/IropuTMOB pasbpocaHHbii  nouck  (Scatter  Search), wmeTog

nepekpecTHoli aHTponuu (Cross-Entropy Method) u ap.

13.2. Tembl (pa3gensl) AUCUUNIVHBI U BUALI 3aHATUIA

Buabl 3aHATWIA (YacoB)
rll\llil HaumeHoBaHve TeMbl (pa3gena) MpakTy- Jla6opa- CamocTosi-
ONCLMNNUHBI Nekuunn TesbHas Bcero
yeckune TOPHbIE
paboTa
1 BeefeHuve B npeameTt 1 — — 4 5
2 lNoHATME CNOXHOCTY asiroputMa 1 — 2 4 7
3 | AlIropuTMbl COPTUPOBKN 1 - 1 10 12
4 | ba3oBble CTPYKTYPbI AAHHbIX N UX 1 - 2 8 11
CBolicTa
5 | AnropuTtmbl Ha rpadax 2 - 1 8 11
6 | KombrHaTopHbIA NoMCK 1 2 - 2 8 12
3BPUCTUYECKME ANTOPUTMBI
7 | XXagHble anroputmbl 2 — 2 8 12
8 | AnHamunyeckoe 2 - 2 6 10
nporpaMMmpoBaHune
9 | l'eHeTnyeckne anropuTmbl 2 - 2 6 10
10 | MypaBbWHbIE aNTOPUTMBbI 2 — 2 6 10
11 | O630p gpyrux NoaxoaoB npu 2 - 2 4 8
NMOCTPOEHUM 3BPUCTUYECKUX
a/IropuTMOB
VToro: 18 — 18 72 108

14. MeTogunueckue ykasaHuns aNns ooy4yaroLmxca no 0CBOEHUIO ANCLUUMNJIUHDI

PekomeHayeTca paboTa C KOHCMekTamu Nekuui, npe3eHTauMoHHbIM MaTepuasiom,
BbIMNONIHEHME BceX NabopaTopHbIX W KOHTPO/IbHbIX paboT, 3afjaHuii Tekyllel aTtTectauuu.
YuyebHble M MeToguYeckne maTtepuanbl No AUCUUNNHE pas3MelleHbl Ha CeTeBOM [MCKe,
[OCTYMHbIM Ha 1t60M KOMMNbOTEPE B SI0KasIbHON ceTn PKH.

15. NepeyeHb OCHOBHOW WU [AOMOJIHUTENILHOW NUTepaTtypbl,
Heo6X0AMMbIX A/11 OCBOEHUA AUCLUN/IUHBI

pecypcoB UHTepHeT,

a) OCHOBHas nuTeparypa:

Neo

MCTOYHMK
n/n

1 | CkueHna C. Anroputmbl. PykoBoacTBo no paspabotke / CtueeH C. CkmeHa. — 2-e nsa. — CI6.:
BEXBlMeTtepbypr, 2011. — 720 c.




2 KopmeH, Tomac. AnropuTmsl : MocTpoeHne n aHanus ; [Yue6Huk] / T. KopmeH, Y. flelizepcoH, P.
PusecT ; MNep. c aHrn. K. benos u ap.; Hayu. pega. A. WeHs .— M. : MUHMO, 2002 .— 955 c. : un. —
(Knaccuyeckue yyebHukun: computer science) .— ISBN 5-900916-37-5.

3 | Cepxsuk, PobepT. dyHaaMeHTaubHbIe asiropuTMbl Ha Java : IMep. ¢ anrn. / P. CepkBuk .— M. :
DiaSoft, 2003. — Y.1-4: AHanu3s. CTpyKTypbl AaHHbIX. CopTuposka. Mouck .— 2003 .— 680 c. : un. —
Bubnuorp. B KoHLe rnas. - MNpeaM. ykas.: c. 680-687 .— Mapasi. TUT. N. aHrn. — ISBN 966-7992-22-5.
4 | Axo, Anbthpepg B. CTpyKTYpbl AaHHbIX 1 a/ITOpUTMbI : [Yue6Hoe nocobue] / Anbdopes B. Axo, [koH 3.
Xonkpodt, xedodppu A. YnemaH; MNep. ¢ aHrn. n ped. A.A. MUHbKkO .— M. 1 ap. : Bunbsamc, 2003 .—
382 c. : un., Tabn. — Mapasi. TUT. N. aHrn. — bubnuorp.: ¢.369-374 .— MNpeaM. ykas.: c. 375-382 .—
ISBN 5-8459-0122-7.

6) gononHUTeNbHasa nuTepatypa:

Ne
n/n
5 | Cepxsuk, PobepT. dyHaameHTasbHble aniropuTmbl Ha C++ / P. CepxBuk .— M. 1 gp. : DiaSoft, 2002.
— Y.1-4: AHanus. CTpyKTypbl AaHHbIX. CopTnposka. MNouck .— 2002 .— 687 c. : un. — ISBN 5-
93772047-4.

6 | Cemxsuk, PobepT. PyHaameHTasbHblEe aniropuTtMbl Ha C++ / P. Cegxsuk .— M. n gp. : DiaSoft, 2002.
— Y.5: Anroputmbl Ha rpadpax .— 2002 .— 484 c. : un. — Mapan. TuT. n. aHrn. — ISBN 5-93772-054-
7 .— ISBN 0-201-36118-3.

7 | CepxBuk, Pobept. PyHgameHTasbHble anroputmMbl Ha C : MNep. ¢ aHrn. / P. CeXxBuK ; MPUHCTOHCKWIA
YH-T .— 3-e nsg. — CI16. n gp. : DiaSoft, 2003. — Y.1-4: AHann3. CTpykTypbl faHHbIX. COPTUPOBKA.
Mounck .— 2003 .— 670 c. : nn. — Mapan. TuT. N. anrn. — ISBN 5-93772-081-4.

8 | CemxBuk, PobepT. PyHaameHTasbHble anropuTmbl Ha C : Mep. ¢ aHrn. / P. CemxBuK ; NPUHCTOHCKMIA
YH-T .— 3-e uzg. — CI16., n gp. : DiaSoft, 2003. — Y.5: AnropuTtmsbl Ha rpagax .— 2003 .—
C.6611127 : un .— Mapan. T1T. N1. aHrn. — ISBN 5-93772-082-2.

B) MHpOPMALMOHHbIE 3/1EKTPOHHO-06pa3oBaTebHbIE pecypcbl (0hrumanbHble pecypebl MHTEPHET):

Ne
n/n
9 | MAXimal::algo [9nekTpoHHbIi pecypc] : — Pexum goctyna: http://e-maxx.ru/algo/

10 | AnropuTMmbl: Teopusl U NpakTuka. MeToabl [3neKTpoHHBIA pecypc] : — Pexum goctyna:
https://stepik.org/course/217/promo

11 | AAropuTmbl MPOrpamMmmMmnpPOBaHNA U CTPYKTYPbl AaHHbIX [SNEKTPOHHbIA pecypc] : — Pexum goctyna:
https://openedu.ru/course/ITMOUniversity/PADS/

M CTOYHMK

M CTOYHMK

16. NMepeyeHb y4UeGHO-MEeTOANUYECKOrO 06ecneyeHus AnA caMoCcToATe/IbHO paGoTbl
No
n/n
1 "nagkoB, JleoHna AHATOMbLEBWY. EHETMYECKNE aNlfOPUTMBbI ; y4eO6HOe nocobue ans cTyq. By30B, 0Oyu.
no HanpasneHnsaM "NHdopmaTrka 1 BblUMCIMTENbHAsS TeXHUKA" 1 "VIHhopMaLMoHHble cuctemsl” / J1.A.
nagkos, B.B. Kypeliunk, B.M. Kypeiiuuk ; nog pea. B.M. Kypeiiunka .— 3g. 2-e, ncnp. n gon. — M. :
dunsmatmt, 2006 .— 319 c. : un. — bubnmorp. B KoHuUe pa3a. — ISBN 5-9221-0510-8.

M CTOYHMK

2 PyTkoBckas, [JaHyTa. HelipoHHble CeTU, reHeTUYECKMEe asiroPUTMbl U HeYeTkme cuctemsl / .
PyTtkoBckas, M. MunuHbcknii, J1. PyTkoBckuii ; nep. ¢ non. W.[. PyamHckoro .— M. : Fopsiyas
nvHuATenekom, 2007 .— 383 c. : un .— bubnmorp. B KoHue rn. — MNMpegm. ykas. : ¢.381-383 .— ISBN
593517-103-1.

17. UHopMaLUOHHbIE TEeXHOMOrUN, UCNoNb3yeMble ANA  peaM3auun  yyeOGHOW
AUCUUNNHBI, BK/1IOYaA nporpammHoe o6ecneyeHne n MHPOPMaLUOHHO-CrpaBoOYHble
cuctembl (Npu HEOGXOANMOCTN)

Ne

HanmveHoBaHue
n/n

1 | Python Bepcun 3.5 unm Bbille C YCTAHOBMEHHbLIMW AONONHWUTE bHbIMY 6UMGMOTEKaMU (BO3MOXEH
BapuaHT B Buge anctpubytusa Anaconda) - 6ecnsiateH

2 | Cpepga paspaboTkn PyCharm (akagemuyeckas nmueH3us nnm sepcus Community) - 6ecnnatHa

3 | OpenJDK - 6ennareH

4 | Cpepa paspabotku NetBeans unu Intellij IDEA (akagemunueckan nuueHsusa uim sepcma Community) -
6ecnnartHsl




18. MaTepuasibHO-TeXHUYECKoe oGecrneyueHne gUCLUMNINHbI:

Ne
n/n

HanmeHoBaHue

1

KomnbloTepHbIi kKnacc ¢ npoektopom (kopn. la, aya. Ne 382-385 vnu gapyrne noaxoasauwme): MK-Intel-i3
16 wrT., cneumann3npoBaHHas Mebesb: Aocka MapkepHas 1 WwT., CTO/bl U CTYNbS B KONMYECTBE,
[OCTaTOYHOM [/19 pa3MeLLeHUst akageMmyeckor rpynnbl (MOArpynnbl) CTYAEHTOB; BbIXOA, B VIHTEPHET,
[ocTtyn K oHAaM y4ebHO-MEeTOANYECKON AOKYMEHTALMW W 3/IEKTPOHHBIM U3AaHUsM.

19. OueHoUHble cpeacTBa A1 NPOBeAEHUA TeKyleln UM NMPOMEXYTOUHOW aTtTecTauui

lNopsagoKk  OueHKU

coAepXaHneMm crieaywmnx pasaenos ANCLUMNINHBI

0OCBOeHMSA obydyawwmmMmmca ydyebHOro martepvana onpenensercs

Ne |HaumeHoBaHue pa3gena| KomneteHuums(n) NupukaTop(bl)
n/n AucumnvHel (Moayns) LOCTUXeHNA OueHo4Hble cpencTaa
KOMMNeTeHUumn
1 |BsegeHuve B npeamer MK-4 MK-4.1, MNMK-4.2 Ob6s3aTesibHble NpakTu4eckue
3a7aHuA 13 nyHkTa 20.1 (KOHTPOsib U
OLEHKa BbINO/THEHNS)
2 |[loHATME CNOXHOCTU MNK-4 MK-4.1, NMK-4.2 O6s13aTE/bHbIE NPAKTUYECKNE
anroputma 3afaHnsa 13 nyHkTa 20.1 (KOHTPOb 1
OUEHKa BbINO/THEHNS)
3 |Anroputmbl copTuposkn [MK-4 MK-4.1, MNMK-4.2 O6s13aTe/bHbIE NPaKTUYecKne
3agaHusa 13 nyHkTa 20.1 (KOHTPOb 1
OLEHKa BbINO/THEHNS)
4 |ba3oBble CTPYKTYpbl MK-4 MK-4.1, MNMK-4.2 Obna3aresibHble NpakTuyeckne
[aHHbIX 1 UX CBOICTa 3anaHusa 13 nyHkTa 20.1 (KOHTPOb 1
OLEHKa BbINOJIHEHNS)
5 |Anroputmbl Ha rpadpax  [[MK-4 MK-4.1, MNMK-4.2 Obna3aresibHble NpakTUyeckne
3agaHusa 13 nyHkta 20.1 (KOHTPOb 1
OLEHKa BbINO/THEHNS)

6 |KombuHaTopHbIii nouck u [MK-4 MK-4.1, MNMK-4.2 Obna3aresibHble NpakTUyeckne
3BpUCTMYECKUE 3a/aHusA 13 nyHkTa 20.1 (KOHTPOsIb U
ITOPUTMBbI OLleHKa BbINOJIHEHWSA)

7 PKagHble anroputMmbl MK-4 MK-4.1, MNMK-4.2 Ob6s3arTesibHble NpakTu4eckue

3a7aHuA 13 nyHkTa 20.1 (KOHTPOsib U
OLEHKa BbINO/THEHNS)

8 |AnHamunyeckoe MNK-4 MK-4.1, NMK-4.2 O6s13aTe/NbHbIE NPAKTUYECKNE

nporpaMmmupoBaHue 3agaHus 13 nyHkTa 20.1 (KOHTPOsb U
OUEHKa BbINO/THEHNS)
9 [FeHeTnyeckne MK-4 MK-4.1, MNMK-4.2 O6s13aTe/bHbIE NPaKTUYecKne
a/ITOPUTMBI 3afaHusa 13 nyHkTa 20.1 (KOHTPOb 1
OLEHKa BbINO/THEHNS)
10 |MypaBbUHble aniropuTMbl [K-4 MK-4.1, MNMK-4.2 Obna3aresibHble NpakTuyeckne
3anaHuA 13 nyHkta 20.1 (KOHTPOb 1
OLEHKa BbINOJIHEHNS)
11 |0630p gpyrux nogxonos [MK-4 MK-4.1, NMK-4.2 O6s3aTesbHbIE NPaKTUyeckne
npu NOCTPOEHUN 3a/aHusA 13 nyHkTa 20.1 (KOHTPOsib U
9BPUCTUYECKMX OLEeHKa BbIMNOJTHEHNS)
a/TTOpUTMOB
lMpomexyToyHana arTecTauns lMepeyeHb BOMPOCOB K 3K3aMeHY 13
hopma KOHTPONS — 3K3aMeH nyHkta 20.2

20. TunoBble OLEHOYHbIE CcpeAcTBa U MeToAMUYecKMe MaTepuasibl,

npoueaypbl OLEeHUBaHUA

20.1. TeKywmit KOHTPO/b yCNEeBaeMOCTU

onpegensiiowme




KOHTPO/Ib yCNeBaemocTy MO AMCLIAMN/IMHE OCYLLECTB/ISIETCS C NMOMOLLbH KOHTPOS BbIMO/IHEHUS
06s13aTe/bHbIX NPAKTUUYECKMX 3adaHWiA.

MepeyeHb 3aAaHnii 06CYXAAETCA C KaXAbIM CTYAEHTOM VHAVUBUAYA/TBHO.

20.2. MpomexyTouHaa artTecTauma [N8 oOueHMBaHUS pe3y/ibTaToB O00yyeHUs Ha 3a4veTe
NCMOMb3YITCA  Crefyllne cogepxatesibHble nokasarenn (hopmynupyetcs € yyeToMm
KOHKPETHbIX TPEOOBaHUI ANCUUNNNHBI):

1) 3HaHMe TeopeTMYeckMx OCHOB y4yebGHOro Marepuasia, OCHOBHbIX
onpeaeneHnin, NOHATWIA U NCNOMb3YEMOI TEPMUHOOTNN;
2) yMEHMEe MpoBOAUTL  0OOOCHOBaHME W  NpPeAcTaB/leHME  OCHOBHbIX

TEOPETUYECKMX U MPaKTUYECKUX pe3ynbTatoB (TEopem, anroputMoB, METOAMK) C
MCMOMb30BAHNEM MaTEMaTUUYeCKMX BbIKIAAOK, O6/IOKCXEM, CTPYKTYPHbIX CXeM W
CTaHAAPTHbIX ONUCAHUIA K HUM;

3) YMEH/E CBfA3blBATb TEOPUID C TNPAKTUKOW, WANOCTPUPOBaTb OTBET
npumepamu, B TOM 4WUCME, COBCTBEHHLIMW, YMEHWE BbISABNSATL U aHaNM3npPoBaThb
OCHOBHblE 3aKOHOMEPHOCTU, MOJIyYeHHble, B TOM UYUC/e, B XO[le BbINOJIHEHUS
nabopaTopHO-NPaKTUYECKNX 3a[aHii;

4) yMeHMe 060CHOBbIBATb CBOV CYXAEHMS 1 NPOecCcroHabHY0 NO3NLMIO MO
“3naraeMomMy BOMpOCY;
5) BNafleHMe HaBblkaMX MNPOrpaMMUPOBAHMSI U 3KCMEPUMEHTUPOBAHNA B

pamkax BbINO/IHAEMbIX /1a60paTOPHbIX 3a4aHN;

Pa3fimyHble KOMOGMHaUMW MepeyvnucneHHbIX nokasaTenelt onpeaensawT KpUTepuu OLeHVBaHuA
pe3y/bTaToB 006y4YeHUs (ChOPMUPOBAHHOCTU KOMMNETEHLWIA) Ha 3a4eTe:

— BbICOKWIA (Yrnly61eHHbIN) ypoBEHb CPOPMUPOBAHHOCTI KOMMNETEHLWN; —

MOBbILLIEHHbIN (NPOABUHYTLIA) YypOBEHb CHOPMUPOBAHHOCTU KOMMNETEHLUI;

— MOPOroBbIii (6a30BbIi) YpoBEHb CHOPMUPOBAHHOCTN KOMMETEHLMIA.

[ns oueHvBaHWA pe3ynbTatoB 06y4YeHNs Ha 3aveTe C OLEHKOW 1cnosnb3yeTtca 4-6a//ibHas Wwkana:
«OT/IMHHO», «XOPOLIO», «yAOBJIETBOPUTESIbHO», «HEYA0BNETBOPUTEJTIBHO».

CooTHOLLIEHME TMoKa3aTesneil, KpUTEPMEB W LUKa/bl OLEHMBAHUSI pe3y/ibTaToB 06ydyeHus Ha
rocyapCcTBEHHOM 3K3aMeHe NpeACcTaB/IeHOo B ceaytoLlelt Tabnuue.

YpoBeHb
o cchopmmpoBaH Llikana oLeHok
KpvTepun oueHvBaHUA KOMNETEHLUIA
HOCTK
KOMNeTeHuui

CTyaeHT BnageeT OCHOBHbIMW MOHATUAMM YyYeBHON ANCUMM/NHLI, | [MOBbILLIEHHbI OTNn4YHO
MOXET MOSACHUTb GONBLLUMHCTBO MPUHLMMOB Ha NpUMepPax; BOBPEMS YPOBEHb
cian Bce MpaKTMYeckue 3afaHnsi, KOTOpble BbIMOSIHEHbI Ha
BbICOKOM YPOBHE, 6€3 SIBHbIX OLLUMGOK.
CTyneHT BnageeT OCHOBHbIMW MOHATUSAMMW YYeBHON ANCUMM/IVHSI, BasoBbiii Xopowo
OfHaKO B OTBETAaxX Ha HEKOTOPbIE BOMPOCHI AOMNYCKAET HETOYHOCTY; YPOBEHb
can Bce npakTuyeckme 3afaHnsl, O4HaKO K HEKOTOPbIM pPeLLeHnAM
CTyfeHTa y npenogaBaresis ecTb 3aMedaHus.
CTyLeHT 3HaeT OCHOBHble onpefeneHns n3 yuyebHon AUCLUNUHBI, Moporossiii Y [0BNeTBOPUTENLHO




O[lHAKO MOACHUTb MHOIME MOHATUA Ha nprvMepax 3aTpyaHseTcs;
coan  6oNblyld  YacTb  NpaKTUYeCKUX  3afaHuii,  OfHaKo
NpPOAEMOHCTPVPOBAHHbIE  PELLEHNS COAEepXaT CyL|eCTBEHHbIE
OLUNGKN.

YPOBEHb

CTyAeHT nyTaeTcs B OCHOBHbIX MOHATUSIX Y4EOHOI ANCLUNANHDI, HE
MOXET MPUBECTM NPUMEPDI; HE CAas 60/IbLUYI0 YaCTb NPaKTUYECKMX
3aaHui.

Heyposnetsoputens
HO

MepeyeHb BOMPOCOB K 3K3aMeHy (3a4eTy):

Ne

a/n Bonpoc

1 | NMoHATME CNOXHOCTU aNropuTMa, NpakTnyeckme NnpuemMbl OLLEHKM CMIOXHOCTM afiropUTMOB

2 | AnroputMbl COPTUPOBKU

3 | BasoBble CTPYKTYPbI AA@HHBIX U NX CBOCTa

4 | PeaniMsauma CTPYKTYp AaHHbIX

5 | pachbl: OCHOBHbIE MOHATUSA U ONpeAeneHnsi, cnocobbl 3agaHus (xpaHeHus) rpad)oB, BapuaHTbl

peannsaunn rpadios
6 | O6xopa v nouck Ha rpacpax, NOMCK KpaTyanwmx nytei (anroputm LeikcTpbl, anroputm

BennmaHa®opaa, anroputm ®nonga-yopwenna)

7 IMonCK MMHMMasIbHOIO0 OCTOBHOIO Aepesa (anropntm Mpuma, anroputm Kpackana)

8 | KomGuHaTOpHbI Nouck (reHepaLmsi Bcex NoAMHOXECTB, reHepauus NepecTaHoBOK, reHepaLmsi Bcex

nyTeli B rpade), oTceyeHe BapnaHToB Noucka

9 | OBpucTHyecKne MmeToabl nepebopa

10 | XXafHble anroputmbl

11 | AnHamn4yeckoe nporpamMmmMmmpoBaHme

12 | 'eHeTn4yeckKne anropuTmbl

13 | MypaBbUWHblE a/ITOPUTMBbI

14 | MNMopgxoAbl Npu NOCTPOEHUN 3BPUCTUYECKUX a/ITOPUTMOB
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