MMHUCTEPCTBO OBPASOBAHUS U HAYKU POCCUICKOM ®EJIEPAIIUU
SpocnaBckuii rocynapcrBeHHbi yHuBepeuteT uM. IL.I7. JlemunoBa
Kadenpa nuckpernoro ananmza

YTBEPXJIAIO
Jexan daxynprera UBT
'éz/‘: -:a—.ﬂ.—,::: ;[IO I‘Iaﬂblﬁ
C@hy mast 2022 T.

Pabouas nporpaMMa qUCHMILINHBI
«AHaIU3 aIrOPUTMOB U CII0KHOCTb BHIYMCIICHUIN

HanpagJienue noaroToBKu
01.04.02 IlpuknanHas MaTreMaTrKa U1 HHGOpPMATHKA

Hanpasiennocts (mpouiib)
«MareMaThu4eCKrue OCHOBEI HCKYCCTBCHHOI'O MHTCIIJICKTA»

Kpaimnpukanus BeINYCKHUKA
Marwuctp

®opma o0yueHust

OuHas

[Iporpamma paccMoTpeHa [Iporpamma onobpena HMK
Ha 3acenanuu Kadeapsl tdaxynerera UBT

ot «17» mapra 2022 1., poTokoi Ne 6 ot

poTokoia Ne 7 «18» anpens 2022 r. rona

Apocnasib



1. Ilean ocBoeHHSI AUCHHUILJINHDBI

JucumiuimHa «AHa@JIA3 aNrOPUTMOB M CIOXKHOCTb BBIYHCJICHMI» OTHOCHTCA K
BapuanTuBHOU yactu OIl maructparypsl.

JInst OCBOGHMSI JAHHOW JUCHUIUIMHBI CTYJAEHTY HEOOXOIMMBbI 3HAHHS JUCKPETHOMN
MaTE€MaTUKH, TEOPUHU AITOPUTMOB U aHAJIM3a CII0KHOCTU aJTOPUTMOB.

[lonydyeHHble B Kypce «AHaIM3 aJIrOPUTMOB U CJIOXKHOCTh BBIUMCICHUID» 3HAHUS
HEOOXOMUMBI JJII M3y4eHUs O0SA3aTeNbHBIX JUCHUIUIMH TPO(ECCHOHATBLHOTO  IUKIA
maructparypsl: «Teopus nundopmanum.

2. MecTo aucuMnaunsl B crpykrype OIl marucrparypsl
JlucrurirHa «AHaJIU3 alrOPUTMOB M CJIOKHOCTH BBIYHCIICHHU» OTHOCUTCS K BAPHATHBHOM
yactu bioka 1.

OcHOBY Kypca COCTaBIIsSIeT U3yYCHHUE COBPEMEHHBIX KOHLEMIUI TEKCTOBOW BEPCTKU Ha
ocHOBe u3zaarenbckoil cuctemsl LaTeX. ConepxaHue Kypca KOHLEHTPUPYETCSI BOKPYT 0O1Ieit
UJIeu OTAEJCHUS KOHTEHTa TEKCTOBOTO JIOKYMEHTa OT OIMCAHUS €ro IpeJCTaBICHUS.
[Ipenmomnaraercst, 9To 3HAHKS M HABBIKHU, IOJTYYEHHBIC CTYICHTAMU [TPH U3yYCHUHU JJAHHOTO Kypca,
OyZIyT MCIIOJIB30BATHCS MMU MPU MOATOTOBKE HAYYHBIX MYOJIHMKALUil, a TaKKe MPU HAMUCAHUH
BBIITYCKHON KBaNU(UKAIMOHHOKH paboThl. Kpome Toro, marepuan Kypca SBISETCS HEHHBIM
WUTIOCTPaTUBHBIM ~ MaTepualioM s JPYruX KypcoB, B  YacTHOCTH, /IS  KypCOB
«AJTOPUTMHUYECKHE OCHOBBI MYJIbTUMEIUIHHBIX TEXHOIOTUI» U «COBPEMEHHBIE KOMIIBIOTEPHBIE
TEXHOJIOTUIY.

CTyneHT mepBOro Kypca MarucTpaTypbl, MPHCTyMas K H3YYEHUIO Kypca «AHaM3
QITOPUTMOB M CJIOKHOCTh BBIYMCICHHUI», JODKEH HUMETh 0a30BYI0 MHOJATOTOBKY IO Kypcam
«OCHOBBI IPOTPAMMHUPOBAHUS», «SI3BIKH U METOJBI TPOTPAMMHUPOBaHU». BMecTe ¢ Tem Takue
JMYHOCTHBIE XapaKTEPUCTUKU KaK 00mas oOpa30BaHHOCTb, OPraHW30BAaHHOCTb U TPYIOJO0HE,
CaMOCTOSITENIbHOCTh, HACTOMYMBOCTH B JIOCTH)KEHHUHM IIeTM HEOOXOIUMBI TPH OCBOCHUH
JUCLUTUIMHBL.

3. [lnanupyemble pe3yabTaTbl OO0y4YeHMsl MO JUCHHUIJIMHE, COOTHECEHHbIe C
IVIAHUPYeMbIMH pe3yabTaTaMu ocBoeHus1 OIl marucrparypsi

[Ipouecc u3yyeHus: TUCHUILUIMHBI HAaNpaBiieH Ha (OPMUPOBAHUE CIIEAYIOIINX 3JIEMEHTOB
komrnereHmii B cootBercTBUM ¢ PI'OC BO, OIT BO u npuoGpereHus CleaylOUMX 3HAHUM,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA IE€ATEIbHOCTH:
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4. O0beM, CTPYKTYpa H cojiep KaHue TUCIUTIIHHBI
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CJ102KHOCTH aJITOPUTMOB

3amada KoMOMHATOPHOM onTuMu3au. OrpeaesieHue anroputMa. AJTrOpUTM MOITHOTO
nepedopa. TpynoemkocTs airopur™a. Tpya0eMKOCTh B JydIlIeM, XYALLIEM U CPEAHEM CllydasiX.
ANTOpUTM COPTHUPOBKM BCTaBKaMU. AHAIU3 TPYAOEMKOCTH. ACHUMITOTHYECKas BEPXHSs,
HYDKHSS M CPEJIHSS OLIEHKA CJIOXKHOCTH.

Paspensii u BiacTByil

Merton «pazaensii ¥ BIACTBYW». AJITOPUTM COPTUPOBKU CIHUSIHUEM. AHalu3
TPYAOEMKOCTH. AJITOPUTM OBICTPOI COPTUPOBKH. AHAIN3 TPYAOEMKOCTH. JlepeBbs MPUHATHS
pemeHnii. HuxHAS OLEHKA TPYAOEMKOCTH COPTUPOBKH. AJTOPUTM COPTHPOBKH IOACYETOM.
Anroputm KapaiyOosl ObicTporo ymHoxenus uyucen. AnroputMm LlTpacceHa pexkypcHBHOTO
YMHOXEHHS MaTpULL.

OcHOBHasl TeopeMa O PEKYPPEHTHBIX COOTHOUIEHMSX. PeKkyppeHTHOe pa3melleHue
OMHApHOTO JIepeBa Ha KBaJIpaTHOM peleTke.

JluHaMu4YecKoe NporpaMMHpPOBaHHe

MeTtoa nuHaMUYEeCKOro mporpaMmMupoBanus. CBONCTBO ONTUMAIbHON MOACTPYKTYPHI.
CBOHCTBO TMEPEKPBITUS BCIOMOIATEIbHBIX MOA33Aad. 3ajadya O HauOosbiIed oOuiei
MOJIOCIIEIOBATEILHOCTU. AJNTOPUTM JUHAMUYECKOTO MPOrpaMMHUPOBAHUSA MJs 3a/a4ydl O
HauOoJIbIIeH 00IIeH oIoceI0BaTeIbHOCTH. AnroputM DIroiina-Y opiieia ajis 3a1a4u 000
BCEX KpaTualux myTsx B rpade. 3agaya o caMoOM JIIMHHOM MPOCTOM ITyTH U HEPUMEHUMOCTb
JUHAMHUYECKOTO IPOrpaMMHUPOBAHHUSL.

Matpouasbl U xKaJHbIe AJITOPHUTMBbI

Konnenuus xagnoro anropurMa. JKaaHblid aIrOpUTM JUIS 3aa4d O Pa3MEHE MOHET.
VYcnoBus NPUMEHEHUS >KaJHOrO alIropurMa. AJroput™m Omumkaiiero cocena 3ajadu
koMMuBoOsbkEpa. Onpenenenue marpoua. [Ipumepsl MaTpon10B (MaTpUuHbIi, rpaduyecKui,
K-marpoun u 1.1.). XKagnsiii anroput™ Pago-Damonzca. Teopema Pamo-Damonsca. [Ipumepsr
3a/1a4, KOTOpbIE HE SIBIISIFOTCS MAaTpouJaMH. 3ajadya O IUIAHUPOBAHUM €IMHUYHBIX 3a/JaHUU.
Penienue 3a1a4m 0 IUIAaHUPOBAHUY €AVMHUYHBIX 33aHUH C TOMOIIBIO MaTPOMIA.

JInHeiiHOe MporpaMMHpoBaHHe

ITocTanoBKa 3a1a4¥ TMHEHHOTO IPOTPaMMHUPOBAHUs. BBIYKIIBIN IOIU3AP U BBITYKIIBINA
MHororpaHHuk. OCHOBHasi Teopema JHHEHHoro mnporpammupoBanus. Kyo Kmu-Muntu u
TPYAOEMKOCTh CUMILIEKC-MeTosa. [locTaHoBKa 3aJaud O MaKCHUMaJbHOM IIOTOKE B (opme
JUHENHOro mnporpamMmmupoBaHusa. Teopema Popnpa-Pankepcona. llocranoBka 3amaum o
MHOT'OIIPOAYKTOBOM IOTOKE B (popme JmHeHHoro mporpammupoBanus. [locraHoBka 3a1aun o
Ha3HaYeHUs X B (¢opMe JHMHEHHOro mporpaMMupoBanus. llemouncieHHoe muHEHHOe
[IPOrpaMMUpPOBAHUE, pelaKCalys JTUHEHHOTO NMPOrpaMMHUpOBaHus. BroiHe yHUMOIYJIIpHBIE
Matpuiel. CBOICTBa TONMWMAApA C BIOJHE YHUMOAYJSIpHOM Marpuiei. Marpuia
MHIMJIEHTHOCTH JIBY10JIbHOTO Tpada. Pacmupenue MHOrorpanHuka. CI0KHOCTb PACHIMPEHHUS.
MHororpaHHuK M €ro pacuMpeHue s 3ajadyud o0 ocToBHOM jepeBe. [Ipumepsl 3amau c
HKCIIOHEHIUAJIBHOM CJIIOKHOCTBIO PACILIUPEHUS.

Kaacewl P u NP

Tesuc KobOxema-Dnmonaca. [lonmuHOMUaNbHBIE W AKCHOHEHIMATbHBIE aJITOPUTMBI.
3amada pacrno3HaBaHusA. JlerepMuHHMpoBaHHas MamuHa TeropuHra. llonmmHOMHANbHBIN
anroput™. Knacc 3agau P. Ilpumeps! 3amau u3 knacca P. HenerepmuHupoBaHHas MallnMHA
Trropunra. Mammuna Teropunra ¢ opakyinoM. Knacc 3amau NP.

ITpumeps! 3a1au u3 kiaacca NP. Knacce 3agau co-NP. JlonoiaaurtensHble 3a1aun. 3agada
cooTHoueHus kiaaccoB P u NP.




NP-noJiHbIe 32724

[TonmuHoMuaneHasi cBOAMMOCTD. [loTMHOMUATEHOE CBEIEHUE 3a/1a41 O TaMHJIBTOHOBOM
nuKie K 3anade kommuBosbképa. NP-nonnas 3amada. NP-tpynnas 3amada. CBopumocTs 1O
Teropunry. 3amaya BwimoMHUMOCTH OyneBbix ¢opmyn. Teopema Kyka-JleBuna. Cxema
nokasarenabcTBa NP-1osnHoTHI 3a1a4u.

Jloka3aTenbCcTBO MeEToJoM cyxeHus 3anaud. OcHoBHble NP-monnbie 3amaum  (3-
BBIITOJIHUMOCTh, BEPIIMHHOE OKPBITHE, KJIMKA U HE3aBUCUMOE MHOKECTBO, FaMUIIbTOHOB IHKJI
U 33j1a4a KOMMHUBOSDKEp, CyMMa MOJMHOMECTBA M 3aja4a o prok3ake). JlokazarenbctBo NP-
HOJIHOTBI CYXKEHHUEM 33/1a4H.

PSPACE u 3agaum 3a npeaenamu NP

Kitacc 3amay PSPACE. Coorromenue xnacco cioxaoctu P, NP, co-NP u PSPACE.
[Mpumepsr PSPACE 3anau (3amava TUlaHUpOBAHMS, BBIMOJHMMOCTh C KBAaHTOpAaMH, 3ajadya
KOHKYPEHTHOT'O pa3MEILeHNUS).

ANTOpPUTMBI [T 33724 BHIOJHIUMOCTH C KBAHTOPAaMH U KOHKYPEHTHOTO Pa3MEIICHUS C
MOJIMHOMHANILHBIM OrpaHnueHueM 1o namsitu. PSPACE-nonnas 3agada

HoxkazarenbctBo PSPACE-1omHOTH 3a/1a41 0 KOHKYPEHTHOM Pa3MEIIeHUU. AJITOPUTM
MHUHHMMAKCa U MOIIArOBbI€ UTPBI AJIS IBYX UTPOKOB.

5. O0pa3oBaTe/IbHbIe  TeXHOJOIMH, MCIOJb3yeMble NPH  OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO NpoLecca 1o JHCHUILINHE

B npornecce 06ydyeHus UCIONB3YIOTCS CIeAYIOIINEe 00pa3oBaTeIbHble TEXHOIOTUU:

BBopHas nekuus — 1aeT NepBoe LEeJ0CTHOE MIPEJICTABICHHE O JUCLIUIIIIMHE U OPUEHTUPYET
CTYZICHTa B CUCTEME M3yuYeHHs JaHHON TUCUUIUIMHBL. CTyIeHThl 3HAKOMATCS C Ha3HAUEHUEM U
3ala4aMM Kypca, €ro poJibto 1 MCCTOM B CUCTEMC y‘Ie6HI)IX JUCHUIIIIMH U B CUCTEME I1I0JT'OTOBKH
B nenoM. Jlaercs kpatkuit 0030p Kypca, MCTOPUS pa3BUTUS HAYKU U MPAKTUKH, TOCTUKECHUS B
STOH C(bepe, HMCHA HU3BCCTHBIX YYCHBIX, H3JararoTCa MNCPCICKTUBHBIC HAIIPaBJICHUA
I/ICCHGI[OBaHPlﬁ. Ha »roit JICKIIMA BBICKA3bIBAOTCA MCTOJUYCCKHUE W OpPraHU3allMOHHBIC
0c00eHHOCTH padOoThl B paMKaxX JaHHOM AMCLUIUIMHBI, a TAKXKE JJAeTCs aHAJIN3 PEKOMEHIYeMOM
y4eOHO-METOINYECKON JTUTEPATYPHI.

Axanemuyeckas JeKIMs (WIK JIEKIUs OOILEro Kypca) — IMOCIeJOBATENIbHOE U3I0KEHHUE
MaTepHala, OCyILECTBIIIEMOE IIPEUMYIIECTBEHHO B BHJIE MOHOJIOra IpenoiaBarens. TpeboBaHus
K aKaJeMMUYECKON JIEKIIMH: COBPEMEHHBII HayUHBIH YpOBEHb M HACBILIEHHAs: HH(OPMATUBHOCTb,
Y6€I[I/ITCJ'IBH35[ aprymcHTanus, 10CTYIIHAA U TOHATHAA pC€Ub, YETKad CTPYKTYypa U JIOTMKA, HAJIMIKUC
SAPKUX MPUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

HpaKTHqGCKOG 3aHATUC — 3aHATHUC, MOCBAIICHHOC OCBOCHHIO KOHKPCTHBIX yMeHI/Iﬁ u
HaBBIKOB M 3aKPEIUICHUIO TOJTYYEHHBIX Ha JIEKIIUN 3HAHUH.

Koncynpranum — rpynmoBble 3aHATUS, Ha KOTOPHIX IO MPOCKOE CTYJEHTOB
paccMaTpuBalOTCsl HauOoJiee CIIOKHBIE MOMEHTBHI B PEIICHHM 33/1a4, BO3HMKAIOIIUE y HHUX B
MIPOLIECCE CAMOCTOSATENbHON PaOOTHI.

6. Ilepeuenb NHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX NMPH OCYIIECTBICHUH
o0pa3oBaTeIbHOIO0 MpoLecca MO JMCHMILIMHE, BKJIKYAs MepeYyeHb JIHMIEH3NOHHOIO
NpPOrpaMMHOro olecrne4yeHMss M  HH(POPMALMOHHBIX CIPABOYHBIX CcHCTeM (mpH
HEe00XO0AUMOCTH)

B mpouecce ocymiecTBieHuss 00pa3oBaTENbHOIO IpolLiecca HCHOJIb3YIOTCS: s
pa3paboOTKU TOKYMEHTOB, PE3eHTAIUMI, 17151 paboThI € JIEKTPOHHBIMH TaOIUIIAMU

OfficeStd 2013 RUS OLP NL Acdmc 021-10232

LibreOffice (cBoGomHOE)

n3gareabekas cuctema LaTeX;

Ul TIOMCKa YydeOHOH muteparypel OuOmmuoteku Spl'Y — ABTOMaTH3MpoOBaHHAs
oubnmoreunas napopmanronnas cucrema "BYKHU-NEXT" (ABUC "byku-Next")



7. IlepeyeHb OCHOBHOW M JOMOJHUTEIbHOH Y4eOHOH JUTEpPaTypbl, PpecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKAINIMOHHO ceTn  «UMHTepHeT», HEOOXOAMMBIX  JISI
OCBOEHHUS TUCHUILINHBI

a) OCHOBHAS:

1 Anroputmsl: moctpoenue u ananus: nep. ¢ ann. / T. Kopmen, Y. Jleiizepcon, P. Pusecr,
K. lraiix - 3-¢ uza. - M.; CII6.: [uanektuka, 2020. - 1323 c.: ui.

JlononHuTENbHAS IATEPATYPA:

2 Acanos, M. O. JluckpeTHast MaTeMaTHKa: Tpa)bl, MATPOMIbI, AJITOPUTMEI : y4eOHOE
nocobue / M. O. Acanos, B. A. bapanckuii, B. B. Pacun. — 3-e u3a., crep. — CaHkT-
[TerepOypr : Jlanp, 2020. — 364 c.— Tekcrt : sneKTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/130477 (nara oGparteHus:
06.10.2021). Pesxxum pocTyna: Jyisi aBTOPH3. MOJIb30BATEIICH.

3 MeToabl ONTHMU3AIUK: TEOPHS U AITOPUTMBI : y4eOHOE HOCOOHE /I aKaJeMUYECKOTO
OakamaBpuata / A. A. Uepnsk, XK. A. Uepnsik, 0. M. Merenbckuii, C. A. bormanosuu.
— 2-e 3., ucrp. u nor. — Mocksa : UsnatensctBo FOpaidt, 2018. — 357 ¢. —
(bakanaBp. Axagemuueckuii kypc). — TekcT : anekTpoHHbIi / OOpa3oBarenbHas
wiatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/415561 (nata oOpaieHus:
06.10.2021).

4 Kpynckuii, B. H. Teopus anroputMoB. Beenenue B C105KHOCTh BBIYMCIEHHI : yueOHOE

nocobue 1t OakanaBpuara u maructparypsl / B. H. Kpymnckuit. — 2-e uzna., ucnp. u
nor. — Mocksa : M3garensctBo FOpaiit, 2019. — 117 c. — (ABTOpCcKUii yueOHUK) —
Tekcr : anextponHsiii / O6pazoBarenbHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/444131 (nara obparmmenus: 06.10.2021).

8. MarepuajbHoO-TeXHHYecKasi  0a3a, HeoOXoauMasi [Jsi  OCYIIeCTBJIEHHS

00pa3oBaTeIbHOIO NMpoNecca M0 JMCIUIIIMHE
MarepuanbHo-TeXHUYECKas 6a3a, He0OXOoaUMast JIJIsl OCYIIECTBICHUSI 00pPa30BaTEILHOTO
nporecca 1o JUCUUIUIMHE BKJIIOYAET B CBOM COCTaB CIIELUAIbHBIC TIOMELICHMS:

-y4eOHble ayAUTOPUHU IS IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA;

- yueOHbIe ayTUTOPHUHU ISl IPOBEIEHUS TPYNIIOBBIX U WHAMBUIYAIbHBIX KOHCYJIbTAIUM,

- y4yeOHbIE ayJIUTOPUU JUIsl TPOBEACHMS] TEKYLIEro KOHTPOJIS U IMPOMEXKYTOUHOMN
aTTeCTallluu;

-IIOMEIICHUS ISl CAMOCTOATEIbHONU paboThI;

-IOMEILEHHS JUIs XpPaHEHUs ¥ TPO(UIAKTUYECKOTO 00CTYKMUBAHUS TEXHUUECKUX CPEJICTB
00yJeHUsI.

CrenanbHble MTOMEIIEHHUST YKOMIUIEKTOBAHBI CPEACTBAMU OOYYEHHS, CIYKAIUMHU JUIs
npeJcTaBieHus yaeOHoi nHdopmanny 60JIbIION ayAUTOPHH.

Jlnist mpoBeieHHsI 3aHATUH JIEKIIMOHHOTO THIIA TPeAIaraloTcsi Habopsl y4eOHO-HATIISAHBIX
MocoOM, XpaHAILIUMECS Ha OJJIEKTPOHHBIX HOCHUTENSAX M O00ecleunBaolue TeMaTHuYecKue
WITIOCTPAIMH, COOTBETCTBYIOLINE PAOOYMM MTPOrpaMMaM AUCLHUIUINH.

[Tomemienust Aji1 caMOCTOSITENBHON pabOThl OO0YYarOIIMXCs OCHAIEHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHsS K ceTu «MHTepHeT» M obecreyeHunem A0CTyna B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEAY OpraHU3aI|H.

Yucno mocaoyHbIX MECT B JICKIIMOHHON ayAMTOpUHU OOJblIe JIMOO PaBHO CIHCOYHOMY
COCTaBy MOTOKA, a B ayJAUTOPUM I NMPAKTHUYECKUX 3aHATHH — CIIMCOYHOMY COCTaBy IPYIIIbI
00yJaromuxcs.


https://e.lanbook.com/book/130477
https://urait.ru/bcode/415561
https://urait.ru/bcode/444131

Ipuiio:xkenne Nel k pabdoyeil mnporpaMme M CIUIIIMHbI
«AHAJN3 AJTOPUTMOB U CJIOKHOCTH BHIYMCICHUIT»

DoH/1 OLIECHOYHBIX CPEICTB
JJ1s1 IPOBe/IeHUsl TeKylIeil ¥ MPOMeKYTOUHOI aTTecTAlMU CTY/IeHTOB
N0 AUCHUIIHHE

1. TunoBbie KOHTPOJIbHBIE 32/1aHUSI WJIN UHbIE MATEPUAJIbI, HE00X0AUMBbIE 1JIsl OLeHKHU
3HAHMIA, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTePU3YIOIIHUX 3TANbI
dopmMupoBaHusi KOMIIETEHIM I

1.1. KoHTpoJibHBbIE 32/1aHUS M HHbIE MATEePHUAJIbI, HCN0JIb3yeMble B IpoLiecce TeKyIei
aTTecTaluu

3anaHusi VIS CAMOCTOSITEJILHOW PadoThl

IIpumep Tecra

1. Jnsa neyx dyakiui f(n) u g(n), OEHUBAIIUX TPYIOEMKOCTh HEKOTOPOTO alITOPHUTMA,

U3BECTHO, YTO
1. 3C > 03n,Vn>ny: f(n) = Cg(n),
2. Torna
a) f(n) =0(gm);
6) f(n) =o(g(n));
B) f(n)=Q(gm);
r) f(n) =0(gm).

2. Pemmth pekyppeHTHOE COOTHOIICHUE
3. T(n) =9T (g) +n?.

a) 0(n%);
6) 6(n*logn);
B) 6(n?);
r) O(nlogn).

3. 1000000 cTyaeHTOB Hamucalu TeCT, KOTOpbIH Obul omeHeH no 100-0anbHON mIKaie.
Kakoil n3 npuBeAEHHBIM AJITOPUTMOB MO3BOJIMT OTCOPTUPOBATH PE3YJIbTATHI TECTa IO
Bo3pacTaHuio MeHee yeM 3a 2 000 000 snemMeHTapHBIX oneparuii?

a) COpPTHUPOBKA BCTAaBKAMH;

6) ObIcTpas COPTUPOBKa;

B) NHpaMujalibHas COPTUPOBKA;
I') COPTUPOBKA MOJCUETOM.

4. CKONBKO CHMBOJIOB COJEpXKMT camas JUIMHHAas oOIias IOJAINOCIe10BaTeIbHOCTD

MIOCJIENOBATEIILHOCTEN
4. (1,0,0,1,0,1,0,1) u (0,1,0,1,1,0,1,1,0)
a) 4,
6) 5
B) ©;
r) 7.
5. UYTo u3 mepeunciIeHHOro He SIBJISIETCS MAaTPOHUJIOM:
a) MHOXECTBO KJIMK B rpade;
0) MHOXECTBO JIeCOB B rpade;
B) MHOKECTBO BCEX IIOJMHOKECTB KOHEYHO MHO>KECTBA;
) MHOXECTBO JIMTHEHHO HE3aBUCUMBIX CTPOK MAaTPUIIbI?
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6. Kaxmoit Bepmmue rpada G = (V,E) comoctaBuM IepeMeHHYIO X;. Kakas 3amgada
3amucana B (hopMe IEIOYHCICHHOTO TUHEHHOTO IPOTPaMMHUPOBAHUS:
5. Zlill x; = min,
6. X; +y]' > 1,V(l,]) € E,
7. x; €{0,1}.
a) 3a7aya o0 BEPIIMHHOM IOKPBITHH;
0) 3amauya 0 HE3aBUCHUMOM MHOYECTBE;
B) 3ajaua o KIIUKE;
I') 3aJa4a KOMMHBOSIKEpA.
7. Haiith onTUMalbHOE 3HAYEHWE I[eNeBOM (QyHKOMH B 33Jade  JIMHCWHOTO
POTPaMMHUPOBAHUS
8. f(x,y)=2x—y - max,
( 3x —4y <6,
| 2x + 2y < 11,
9. 4—4x+3y£6,
L x >0,
y=0.
a) f(x,y) =3,5;
6) f(x,y)=5;
B) f(x,y) =6.5;
r) flxy) =8
8. Kakas w3 mepeunciIeHHBIX KOMIIOHEHT HE CXOJUT B CTPYKTYPY HEIETCPMHUHHUPOBAHHON
MaruHbl ThropuHra?
a) OeckOHEYHas JICHTA;
0) uMTaroLIas/MUIIYIIas TOJI0BKa;
B) YIpaBIISIOIIEE YCTPOUCTBO;
r) Bce BBIIIIETIEPEUHCIICHHBIC KOMITOHEHTBI BXOJIAT B CTPYKTYpY
HEJETEPMUHUPOBAHHONW ManHbI ThrOpuHTa.
9. Tlycth 3a1a4ya A MOIMHOMHATIBHO CBOIUTCS K u3BecTHON NP-monHoi 3a1ade B (A <p B).
YTo MOXKHO cKazaTh Mpo 3anaqy A?
a) 3a7ada A TOJTMHOMHAIBHO pa3pernma;
0) 3amaua A sBnsercs NP-momaHoi;
B) 3amaua A sBusercs NP-tpynHoii;
T) HUYEro W3 BBIIIETIEPEUUCIECHHOTO.
10. PacroyiokuTe KIacChl CIIONKHOCTH B BEPHOM TOPSIKE BIOKCHHOCTH:
a) P € PSPACE € NP € EXPTIME,
0) P € NP € PSPACE < EXPTIME,
B) PSPACE € P € NP € EXPTIME,
r) P € PSPACE € EXPTIME < NP.

IIpaBu/IbHBIEC OTBETHI

Bompoc Ne IIpaBunbHBIN Bompoc Ne [IpaBuibHBIN
OTBET OTBET

AP WIN -
oW || O\

OO
QA+ |1 |w




Kpurtepun onenkn

«OTanyHO» — 9 TpaBUIIBHBIX OTBETOB;
«Xopo11o» — 7 mpaBUJIbHBIX OTBETOB;
«Y IOBJIETBOPUTEIBHO)» — S MPABUIIBHBIX OTBETOB;

«HeynoBneTBopuTENbHO» — 4 U MEHEE NTPABUIIbHBIX OTBETOB.



NoabkowdrE

© ®

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.

37.

38.
39.

TeMbI TOKJIa10B

[TupamuanbHast COPTUPOBKA. AHAIU3 CIOKHOCTU

Br160p NOpsSAKOBOM CTATUCTUKY C TMHEHHBIM 0XKHJIAEMBIM BPEMEHEM

[Touck Ommxaiieil mapel TOUEK METOJIOM «pa3Aeiisiii U BIACTBYI»

JlmHaMuuyeckoe IporpaMMUpOBaHus Ul 3a1a41 O IEPEMHOKEHHUH LIETIOYKHA MAaTPULL
JlnHaMuueckoe IporpaMMUpOBaHue JJIs 3a1a4U O PACCTOSTHUU PEAAKTUPOBAHUS
Anroput™m HupuiMana — ByHiia [y1st BoIpaBHUBaHUS 1I0CJIE10BATEIbLHOCTEN
JluHamuueckoe nporpaMMHUpOBaHuUE JIs 3a7]a4i O TPUAHTYJISLUN C MUHUMAJIbHbBIM
BECOM

JlnHaMuuyeckoe mporpaMMUpOBaHueE I 3a1a41 O HE3aBUCUMOM MHOJKECTBE B JIEPEBE
Kon Xadhdmana

Marpou TpaHcBepcaieit

CuMIIexkc-MeToq

AJTOPUTMBI IPOTATKUBAHUS IIPEANOTOKA

Anroputm ObICTPO 000IOUKH JIJIsl IBYMEPHOTO M1 MHOTOMEPHOI'O IMTPOCTPAHCTB
Benrepckuii anroput™ Jyis 3aa4i O Ha3HAYEHUSIX

[TonMHOMMANIBHBIN ANTOPUTM IS 33]1a4U O KUTAHCKOM IOYTaJIbOHE

AJNTOPUTM JUHAMUYECKOIO IPOrpaMMUPOBAHUs ISl IPEICKa3aHUsl BTOPUUHOU
ctpyktypsl PHK

Anroput™m ['iina - H3mim nocTpoeHus: ycTOHYMBOTO ApOCOYETaHUS

NP-moyiiHOTa 33/1a4¥ 0 MHOTONIPOIIECCOPHOM PACIIUCAHUU

OpueHTHpOBaHHBIC IEPEBbSI MUHUMAIBHOTO Beca. MHOro(a3HbIN XKaqHbIA aJTOPUTM
Anroputm llltop-Barnepa i 3a1auu 0 MUHUMaJIBHOM pa3pese

Anroputm Kaprepa nis 3agaun 0 MUHUMaJIbHOM pa3pese

ITOTOKOBBINM AITOPUTM IIJITAHUPOBAHUS ABUAIIEPEIIETOB

[ToTOKOBBINM aNrOpUTM TSI 3a7a49K 00 BHIOBIBaHUH 0€HCOOJIBHBIX KOMaH/ U3 OOpHOBI 3a
YEMITMOHCTBO

ANTOpPUTM JUHAMHYECKOT0 POrpaMMHUPOBaHUS JJIs 33JJa4l CHHTAKCUYECKOro pazbopa
ANTOpUTM ONpeieNieHUs] HAJINYMS MePeCceKaolUXcs OTPE3KOB

Cybmonynspubsle pyHkiuu u anroput™m CkpeliBepa

AnropuT™M DJIMOH/ICA JJI ITepeceYeHUs MaTPOUIOB

Anroputrm Kapna 115 3agaun o HuKJIe MUHUMaJIBHOTO CPEIHETO Beca

['puaonasl 1 skagHbIE AITOPUTMBI

[TotmMaTpouas! M sKaJHbIE AITOPUTMBI

PanueBas kpunrocucrema Mepkna — XemiMmana

JluHamMHYecKoe mporpaMMHpOBaHue B ainroputme Seam Carving amns n3MeHeHus
pa3MepoB N300paKEHUS ¢ YUETOM CO/IePIKaHUS

[TonmHOMUANBHBIN aNTOPUTM JUTs runepoonndeckoit Bepcun «Canépay
[TpoexTrpoBaHKe U MapLIPYTH3aLUs TEIEKOMYHUKAIIMOHHBIX CETEN C TOMOIIIBIO
LEJI0YHMCIEHHOT0 JIMHEHHOIO TPOrpaMMHUPOBAHHUS

Pemenne ronoBonomku «Shakashakay ¢ moMompro 1e109uCcIeHHOTO JIMHEHHOTO
IIPOrPaMMHUPOBAHHUS

Pemenue 3anaun pa3oueHus Ha KBaApaThl C TOMOIIBIO IEIOUHUCICHHOTO TMHEHHOTO
IPOrPaMMHUPOBAHHUS

Pemenune ronosonaomok «Cynoky» u «Kakypo» ¢ TOMOIIBIO IETOUNCIEHHOTO
JMHEWHOT O MTPOrpaMMHUpPOBaHUS

NP-nonmroTa urpel «The Legend of Zelday»

NP-nonmHoTa urper «Pokemony
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54,
55.

56.

57.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.

69.
70.

NP-nomHOTa MIrpel «Mopckoii 60it

NP-nosnnoTa urpsl «Tetpuc»

NP-nonroTa urps «Plumber»

NP-nosniHoTa urpsl «Carnep»

NP-nonHoTa 3371241 0 HA3HAYEHUH LIEJIEH I BOOPYKEHUS

NP-rosHoTa Urpsl «3MeiKay»

NP-nonHoTa ronoBojgoMku «Masyuy»

NP-nonHoTa ronoBosnomku «Shakashakay

NP-mosiHOoTa Mrps Portal ¢ monsimu anTU-3KCHponpuauu

NP-nonxoTa ronoBojomku «HoHorpammay

PSPACE-nonHoTa Urpbl B TOpoa /Uit OOBIYHBIX U TJIAHAPHBIX IpadoB
JluHaMu4eckoe porpaMMHpPOBAaHUE MIPU MOACUYETE Pe3ysIbTaTa MaTya B KPUKET
OKCIIOHEHIIMAJIbHAST HUKHSISI OLIEHKA Ha CJIOXKHOCTb 3a/1a4d KOMMUBOsDKEpa B (hopme
JMHEHHOr0 IPOrpaMMHUPOBAHUS

NP-nonHOTa 3a/1a4u 0 XyA0KECTBEHHOH ranepee

NP-niosmHOTa UTphl «JIEMMUHTHY

Teopema Illedepa o nuxoromuu. NP-nioaHOTa 33124 3-BBIITOJHUMOCTB IIPH OJHOM
ucTuHHOM sutepaine. NP-nonHoTa 3aauu 3-BIOJIHUMOCTB IIPH Pa3IMYHbIX JIUTEpaIax
AJITOpUTM THHAMHUYECKOro MporpaMMHUpoBaHus uis 3aaa4un Beat tracking
(OTClIe)KUBAHUE TAKTa B MY3bIKE)

NP-mosxroTa ronoBonomok «Cynoky», «Kakypo» u «Slitherlink»

NP-noiHOTa 3a/1a4 KOMMHUBOSDKEPA Ha €BKJIMOBOH MIIOCKOCTH

NP-nonHoTa 3aaauu o aepese LlTeiiHepa Ha MAHXITTEHCKON MIIOCKOCTH
NP-mosiHOTa By/nkaHCKO# rosoBosoMku Kan-tox

NP-nosnnoTta Match-3 ronoBonomox

«Super Mario Bros.» NP u PSPACE nonHoTa, NOJIMHOMHUABHBIH aITOPUTM CHACECHHS
TIPUHIECCHI

Wrpatb B JOMUHO TPYIHO, €CITU UTPACIIb HE OJHH

NP-nonnoTa urp «Threes!», «Fives», «1024!» n «2048»

NP-mosiHOTa ros0BosIoMOK B urpe «The Witnessy

NP-monmHOTa OonTUMalnbHOM cOOpkH KyOnka PyOuka

PSPACE-nomHoTa urpsl Sokoban

[Tonxon k urpe «TaHTpUKC» Ha OCHOBE LIEJIOUUCIIEHHOTO JIMHEHHOT 0
pOTrpaMMUPOBAHUS

PSPACE-nonHoTa urps! «PeBepcu»

ITpoxoauts uepe3 neepu PSPACE-TpynnHo

Iloka3zaTenn Kpurepun

AHaM3UpyeT U3y4YeHHBIH MaTepHa,

Brigenser HanOoJee 3HAYUMBIC  IJIA

Coneprxanue 1okiana PacKpbITUS TEMBI (DaKThI, HAYUHbIE ITOJIOKEHHUS,
Cobumonaer JIOTUYECKYIO
MIOCJIEI0BATEIBHOCTD B U3JI0KEHUU MaTepralla
ApryMEHTHpOBaHHO OTBEYAET Ha [TposiBisieT KpUTHYECKOE MBIILIEHUE
BOIIPOCHI

HCHOJ’IBSyeT HUIIIOCTPATUBHEBIC, HATJIAOHBIC

IIpencraBienne qokiama
pelt 8 ! MaTepHUaIbL,
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Bilageer KynbTypoil peuun

Kpurepum oueHku

«OTIHIHO» — JOKJIaa MOJIHOCTBIO COOTBETCTBYCT OIMMCAHHBIM KPUTCPUAM;

((XOpOI_HO)) — JOKJIad COOTBCTCTBYET OIIMCAHHBIM KPUTCPHUAM 3a MCKIIOYCHUEM

HEKOTOPBIX 3aMeUYaHMii He 0oJiee YeM 0 HECKOJIBKUM ITYHKTaM KpUTEPUEB;

((Y,I[OBJ'IGTBOpI/ITeJ'IBHO» — JOKJIaJ COOTBETCTBYET Oosiee 4YeM MOJIOBUHE OIMMCAHHBIX

KPUTEPUEB;

((Hey,Z[OBJ'IeTBOpI/ITCJ'IBHO» — JOKJIaJ]l HE€ COOTBCTCTBYCT OOMbIIEH YacTH OMMCAHHBIX

KPUTEPUEB.

BapuanT 0nsera Ha 3a4erte

3aganus OtBeTnl
1. CdopmynupoBaTs omnpeescHue MaTpouia Paznen 4
10.

2. CdopmynmupoBarh IOCTAaHOBKY 3aladMl 3- Paznmen 7
BBITIOJITHOMOCTb

3. CdopmymupoBarh W J0Ka3aTh TEOPEMY O Pazpgen 5
MaTpUIle  WHIMJICHTHOCTH JIBYIOJIBHOTO
rpada

11.
4. PemmTth peKyppeHTHOE COOTHOLICHUE T(n) = 0(n'°823)
12.7(n) = 3T (%) + nig(n).

5. [lpuMeHUM I AITOPUTM IHHAMHUYECKOTO He npumenum, Tak Kak 3ajaya o
IIpOrpaMMHUpOBAHUS K 3aJa4e O CcaMoM caMOM JUTHHHOM ITyTH He obnajaet
JUIMHHOM TIPOCTOM TTyTH B Tpade? CBOHCTBOM ONITHMAJIBHOH

MOJICTPYKTYPbI: CaMbIii JUTHHHBIH ITyTh
MeXy BepiinHaMu A U B He aBnseTcs
CaMbIM JUTHHHBIMH TTyTEM MEXITy
MIPOMEKYTOUHBIMU BEPIIMHAMH HA
MapuipyTe.
6. Jlokasarp, 9TO ClIeAyIOIas 3a/1a4a sBISIeTCS 3ajaua NpUHAJUIEKUT Klaccy

NP-nonnoit: bonnu u Knaiin orpabunu 6ank
Y BBIHECIIM N YEKOB Ha Pa3jIMYHbIC CYMMBI,
BBINIMCAHHBIE HA WX UMsA; Tpedyercs
Pa3IeNATh YeK! TaK, YTOOBI pa3HUIlAa MEXKTY
nosnsima bornnu n Knaiina He mpeBocxoauia

100 momtapos.

NP, Tak Kak pemeHue MOKHO yraiath U
MIPOBEPUTH 32 MOJTMHOMHUAIBHOE BPEMSI
(mocTatoyHO moCcYUTATh 10U boHHM 1
Knaiina u cpaBauts ux) I[Iposepky
MOYKHO BBITIOJIHUTD 3a Bpems O (n).
Paccmorpum NP-nonnyro
3a/1a4y 0 pa30MeHNN MHOKECTBA.
3a/1laHO0 MHOXKECTBO LIEJIBIX
HEOTPULATEIIBHBIX YHCET

A={ay,a,,..,a,}.
Haiitn Takoe moaMHOKECTBO
S c A, 49to
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[TocTpouM yacTHBIN ciydait
3anauun o bonnu u Knaiine ¢ Becamu:
b; = 1000aq;.

B ucxonHom MHOXkeCTBE
CYIIECTBYET pa30HeHHe TOrja U TOJIBKO
torna, koraa bounu u Knaiin moryr
pa3aeNnuTh YeKu C pa3Huled He Ooliee
100 nomnapos.

Kpurepun oueHkun

e  «OTiMYHO» — JaHbI BEPHbIE OTBETHI HAa 5 BOIIPOCOB U3 OMIIETA;

e «XopoI0» — AaHbl BEpHbIC OTBETHI HA 4 BoNpoca 13 Ouera;

e «YIOBIETBOPUTEIBHO» — JJaHbl BEPHBIE OTBETHI Ha 3 BOMIpoca U3 Ousera;

e «HeynoBnerBopurenbHO» — JaHbl BEPHBIE OTBETHI HA 2 U MEHEE BOIPOCOB U3 OuIIeTa.

2. [lepevyennb KoMIeTeHUM, ITANbI MX (GOPMUPOBAHMNS, ONTUCAHUE TOKA3aTeJIeil U
KpHUTepHeB OLIeHUBAHUS KOMIIETEHIIMI HA Pa3/IMYHBIX ITanax ux ¢popmMupoBanus,
ONMMCAHUE IIKAJIbI OLleHUBAHUS

2.1. llkana oneHnBaHus cGOPMUPOBAHHOCTH KOMIIETEHLIHIA M ee ONHMCAHHe

OnenuBanue YypoBHA C(HOPMHPOBAHHOCTH KOMIICTCHIIMA B TPOIECCE OCBOCHUS
JTUCITUILIMHBI OCYIIECTBIISIETCS IO CIEAYIOIEH TPEXypOBHEBOH IIKae:

Ilopozoswiii yposens - MpEIonaraeT OTpaKeHNE TEX 0XKHUIAEMBIX PE3yIbTaTOB, KOTOPbIE
OTIpEeeNAI0T MUHUMANBHBIA HA0Op 3HaHWM W (UJIM) YMEHUW W (WJIM) HABBIKOB, MOJYYEHHBIX
CTYJEHTOM B pe3yJbTaTe OCBOCHUS TUCHUILIUHEL. [loporoBbIit ypoBEHB SBISETCS 00sS3aTeIbHBIM
YPOBHEM JIJIsl CTYJICHTa K MOMEHTY 3aBEPIICHUS KM OCBOCHHS TAHHOW JUCIIHILTAHBL.

IIpoosunymulii ypoeens - IpelNioNaraeT CrnocoOHOCTh CTYACHTa HCIONb30BaTh 3HAHUS,
YMEHWSI, HABBIKK W (WJIH) ONBIT JEATEIHHOCTH, TOJyYEeHHBIC MPU OCBOCHHUH JUCIUTUTHHBI, IS
pemienus nmpodeccnoHanbHbIX 3a1a4. [IpoaBUHYTHIN ypOBEHb MPEBOCXOANUT MOPOTOBBIN YPOBEHB
10 HECKOJIBbKUM CYIICCTBCHHBIM TIPHU3HAKAM.

Buicoxuti yposens - mpeamnonaraeT CrIocoOHOCTh CTYACHTA HKCIONb30BaTh MOTEHIIUAT
WHTETPUPOBAHHBIX 3HAHUH, YMEHUI, HABBIKOB M (MJIM) OTBITA JEATEIHHOCTH, IMMOTYICHHBIX MTPH
OCBOGHUHU JHWCUUIUIMHBI, JJS TBOPYECKOTO pemieHHus MNpodecCHOHANBHBIX 3a1a4 |
CaMOCTOSITEIILHOTO TTOMCKAa HOBBIX ITOJXOJIOB B WX PEIICHHH IyTeM KOMOWHWUPOBAHUS U
WCTIONIb30BAaHUsI M3BECTHBIX CIIOCOOOB pEIICHUS MPUMEHHUTETHFHO K KOHKPETHBIM YCIOBHSIM.
BBICOKMIT ypOBEHB ITPEBOCXOIUT MIOPOTOBBIN YPOBEHB 110 BCEM CYIIIECTBEHHBIM IPHU3HAKAM.
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2.2. Illepeyenb KOMIETEHIHUI, 3TANbI UX (JOPMHUPOBAHUS, ONIUCAHNE NOKA3aTeJIeil U KpUTepHeB OLIEHUBAHUA KOMIIeTEHIUI HA Pa3IHYHbIX

[ITxana oneHUBaHNUS KOMIICTEHITUN:

Tanax ux popMupoBaHuUs

o . YpoBeHb C(hOPMHUPOBAHHOCTH
Onenka B 100-6aympHOM 1IKane Onenka B 5-Tu OaIbHOM IIKaje POBE popmup
KOMITETEHITHIA
0-54 Gamnos HEYJIOBJICTBOPUTEIBHO (HE 3aUTEHO) HE/IOCTaTOYHBII
55-69 Gamios yIIOBJIETBOPUTENHHO (3a4TEHO) 0a30BbIi
70-85 GamnoB XOPOMIO (3aYTEHO)
MOBBIIICHHBIN

86-100 6asuioB

OTJINYHO (3a4TEHO)

Kpurepnn onieHMBaHNs KOMIIETECHIUM:

Komnerenuuu

Nuaukatopel 1OCTHXKEHUS
KOMIIETEHIIU U

OneHouHble CpeacTBa

OIIK-2.

OIIK-2.1. mnpuMeHsieT COBpPEMEHHbIE
MH(POPMALIMOHHO-KOMMYHHKALIMOHHBIE U
MHTEJJIEKTyaJIbHbIE KOMIIBIOTEpPHbBIE
TEXHOJIOTUM,  WHCTPYMEHTAIBHBIE  CPEIBI,
IPOrpaMMHO-TEXHUYECKUE TIAaTGOPMBI s
pemieHWi 3agad B OOJIACTH  CO3/IaHUS H
MPUMEHEHHUS UCKYCCTBEHHOTO MHTEJIEKTA.

IIpumep tecra




Kommerenuu

Nuaukatopel 10CTHXXEHUS
KOMIIETEHIIUHA

OneHouHble CpeaCTBA

OIIK-2.2. OO6OCHOBBIBAaCT  BBIOOD

COBPEMEHHBIX
HH(pOPMAITMOHHO-KOMMYHHKAITMOHHBIX

u MHTEJUIEKTYaJIbHbIX KOMITHIOTEPHBIX
TEXHOJIOTHI

TeMbl 1OKIIAI0B

OIIK-2.3.Pa3pabarsiBaeT

OPHUTHHAIILHBICIPOTPAMMHBIE CPE/ICTBA,
B TOM YHCJIC C UCIOJIH30BAHUEM COBPEMEHHBIX
UHGOPMAIIMOHHO- KOMMYHUKAI[HOHHBIX |
HHTCJUICKTYAJIbHBIX KOMITBIOTCPHBIX
TEXHOJIOTUH, Ui pelleHus 3a7ad B 00JIacTH
CO3qaHnA W MNPUMCHCHHA HMCKYCCTBCHHOI'O
UHTEJUICKTA

[Tpumep Ousnera Ha 3auéTe
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3. MeToauyecKkue peKOMeHIalMU MPENoIaBaTe/II0 M0 Mpoleaype OlleHUBAHNUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI

¢dopMupoBaHus KOMIIETEHUIM I

[enpro mpornienypsl OLICHUBAHUS SIBIISICTCS ONMPE/IEICHUE CTCTICHH OBJIAJICHHS CTYACHTOM
OXXKUJACMBIMU pE3yJabTaTaMH OOY4YCHHs (3HAHHSIMH, YMCHHSIMH, HaBBIKAMU U (WJIH) OIBITOM
JIeATEITLHOCTH ).

[Ipouienypa oleHMBaHHS CTEIICHW OBJAJCHUS CTYICHTOM OXHIACMBIMHU PE3yJIbTaTaMU
00yYeHUS OCYIIECTBIISETCS C IIOMOIIBI0 METOIMUECKUX MAaTepPUasIOB, MPEACTABICHHBIX B pa3zciie
«TuroBbie KOHTPOJIBHBIE 33/IaHUsI WJIM MHBIE MAaTepUaIbl, HEOOXOIUMBIC Il OLICHKH 3HAHUHU,
YMEHUH, HABBHIKOB M (WJIM) OIBITA JNEATEIBHOCTH, XapaKTEPU3YIOIIHUX ATanbl (opMUpOBaHUS
KOMIICTCHITHY

3.1 KpnTepml OLCHUBAHHUA CTCNICHU OBJIAACHUA SHAHUAMU, YMCHUAMHU, HABbIKAMU U
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA cq)ole/IpOBaHHOCTI/I KOMIIeTeHInii

[Toporosslii ypoBeHb (00IIHE XapaKTEPUCTHKH):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUI 110 IPOrpaMMe JTUCLUILIMHBI;

3HaHUE OCHOBHOM TEPMUHOJOTHMM MJAHHOW OOJIACTM 3HAHHWM, CTUIMCTHYECKU
IpaMOTHOE, JIOTUYECKM TMPaBWJIBHOE U3JIOKEHHE OTBETa Ha BOIPOCHl 0e3
CYIIIECTBEHHBIX OIIHNOOK;

BJIa/ICHUE UHCTPYMEHTAPUEM IUCLUIUIMHBI, YMEHHUE €r0 UCIO0Ib30BaTh B PEILICHUU
CTaHJApTHBIX (TUIIOBBIX) 3aj1ay;

CTIIOCOOHOCTh CaMOCTOSATENBHO MPUMEHSTh TUIIOBBIC PEIICHUSI B paMKax paboueit
IIPOrpaMMBbl TACHUILINHBI;

YCBOCHME OCHOBHOW JIMTEpaTypbl, PEKOMEHJOBAaHHOM paboueil mnporpammon
JUCLIUILINHBL,

3HaHHE 0a30BbIX TEOPUH, KOHLIETILUN 1 HAIIPABJIEHUH 110 U3y4aeMOW AUCIUILIUHE;
camocTosiTeNlbHas paboTa HAa NPAKTHUUECKUX U JIaDOpaTOPHBIX 3aHSTHSIX,
MEPUOJNYECKOE yYacTUe B TPYMIOBBIX OOCYXIEHMSX, NOCTaTOUHBI ypOBEHb
KYJIbTYPBI UCIIOJIHEHHUS 3aJaHUM.

[IpoaBuHyTHIN ypoBeHb (00IIHME XapaKTEPUCTHKN):

JOCTaTOYHO TOJIHBIE U CHUCTEMAaTH3UpPOBAaHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JAUCHUIIIINHBI,

UCTOJb30BAHUE  OCHOBHOM  TEpMHUHOJOIMHM  JaHHOM  oOnacTH  3HAHMI,
CTWJINCTUYECKH TI'PAaMOTHOE, JIOTMYECKHM IIPaBUIBHOE H3JI0KEHHUE OTBETa Ha
BOIIPOCHI, YMCHHE J1€J1aTh BbIBO/JIbI;

BJIa/ICHUE NHCTPYMEHTAPUEM TUCLUIUINHBI, yMEHHUE €TI0 UCIIOIb30BaTh B PEILICHUU
y4eOHBIX M MPO(eCCHOHANBHBIX 3a/1a4;

CIIOCOOHOCTh CaMOCTOSITEIbHO pellaTh CIOXHBIE 3a7auu (MpoOieMbl) B paMKax
paboyeii mporpaMMbl IUCHUTIIINHBL

YCBOEHHME OCHOBHOM U TOTIOJIHUTEILHOM JIUTEPaTyphl, pPEKOMEHI0OBAHHOM paboueit
IIPOrpaMMOM TUCHUIUIVHBI;

YMCHHUEC OPUCHTHUPOBATLCA B 0a30BBIX TCOPHAX, KOHOCTINUAX W HAIIPABJIICHUAX I1O
szqaeMofI JAUCHUIINIMHE U faBaTb UM CPABHUTCIIBHYIO OLICHKY,

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX U JJAOOPATOPHBIX 3aHATHIX, yUacTHE B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHDb KYJIbTYPbl UCTIOJHEHHUS 3a/1aHUH.

Bricokuii ypoBeHb (0011He XapaKTePUCTHKH):

CHUCTEMAaTHU3UPOBAaHHBIC, TIyOOKHE W TIOJIHBIE 3HAHHWS TIO0 BCEM paszjeiam
IUCHUILINHEL,

TOYHOE UCTOIb30BaHUE TEPMHUHOIOTHH JAHHON OONACTH 3HAHWUN, CTUIUCTHYECKU
rPaMOTHOE, JIOTUYECKU MPABWIBHOE M3JI0KEHHE OTBETa Ha BOMPOCHI, YMEHHUE
JeJIaTh 00OCHOBAHHBIE BEIBOJIBI,



e (Oe3ympeyHOe BIAJCHHE WHCTPYMEHTapuUeM JUCIHIUIMHBI, YMEHHE €ro
HCIIOJIb30BaTh B MOCTAHOBKE U PEUICHUH HAYYHBIX U MPO(EeCCHOHANBHBIX 3a7a4;

® CIIOCOOHOCTH CAMOCTOSITETTFHO ¥ TBOPUECKHU PelIaTh CIOXKHBIC 3a1a4u (TIPOOJIEMBI)
B paMKax pabodeil mporpaMMbl TUCIUTUIIHHEI;

® T[IOJIHOE M TJIYyOOKOE YCBOEGHHWE OCHOBHOM M JOMOJHUTEIBHOW JIHMTEPaTyphl,
PEKOMEHI0BaHHOM paboyei MporpaMMoil TUCIUIUIIMHEI;

® YMEHHE OPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHILICTIIHIX U HAITPABICHUSX 110
M3y4yaeMo# JUCIUIUIMHE U J1aBaTh UM KPUTHYECKYIO OLICHKY;

® aKTHBHAas CaMOCTOATEJIbHas paboTa Ha MPAKTUYECKHUX U JIa0OPATOPHBIX 3aHATHUSX,
TBOPUYECKOE YYacTHE B TPYIIOBBIX OOCYKICHHSIX, BHICOKUNA YPOBEHb KYJIbTYPbI
WCIOJIHEHUS 3aJaHUI.

3.2 Onucanune mpoueaypbl BbICTABJICHUSA OLEHKH

B 3aBucumMoOCTH OT YpOBHSI COPMHPOBAHHOCTH KaKJOW KOMIIETEHIIMM IO OKOHYAHUHU
OCBOGHHUS  JUCIHHIUIMHBI ~ CTYJEHTY  BBICTaBJISIETCS  OIEHKA  «OTJIIMYHO»,  «XOPOILIOY,
«YAOBIIETBOPUTEIBHOY, HEYIOBIECTBOPUTEILHOY.

[Tokazarenu U KpUTEPHH, UCTIOIB3yEMbIE TP BHICTABIEHUU OLEHKU MOJPOOHO OMUCAHBI
B paznene «TumnoBble KOHTPOJIbHBIC 3aJaHUSI UM MHBIE MaTepUabl, HEOOXOAUMBIE Ul OLIEHKH
3HAHWW, YMEHUW, HABBIKOB M (WUJIM) ONBITA JCSITENBHOCTH, XapaKTePU3YIOIIUX ATAarlbl
(GopMUPOBaHUS KOMITETEHITHI.

Bricokuii ypoBeHb (hOpMUPOBaHHS KOMIIETEHLUNA COOTBETCTBYET OLIEHKE «OTIUYHOY 32
CaMOCTOSITEIIbHBIC, KOHTPOJbHBIE pa0OThI U HK3aMEHAIMOHHYIO padoTYy.

[IpoaBuHyTHI ypoBeHb (OPMUPOBAHUS KOMIIETEHIINI COOTBETCTBYET OLIEHKE «XOPOIIO»
3a CaMOCTOSITENbHbBIE, KOHTPOJIbHBIE PA0OTHI M SK3aMEHALIMOHHYIO padoTy.

[ToporoBeiii  ypoBeHb  (OPMHUPOBAaHUS  KOMIIETEHLUH  COOTBETCTBYET  OLICHKE
«YZOBIIETBOPUTENIBHO» 3a CaMOCTOSITENIbHbIE, KOHTPOJbHBIE PabOThl U HSK3aMEHAIIMOHHYIO
pabory.

OneHka «OTJIIMYHO» BBICTABJIAETCA CTYAEHTY, Yy KOTOPOro KaKJas KOMIIETEHIIUS
(TIOTHOCTBIO WJIM YaCTHYHO (popMUpyeMasi TaHHOUM NUCIUIUTMHON) chopMHupoBaHa HA BHICOKOM
YpOBHE.

OneHka «XOpOLIO» BBICTABIAETCA CTYACHTY, y KOTOPOIO KaKgash KOMIIETEHIUS
(TOTHOCTBIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCIUIUIMHON) chopMuUpoBaHa HE HUXKE, YEM
Ha IPOJIBUHYTOM YpPOBHE.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYIAEHTY, y KOTOPOrO KaxKJas
KOMIIETEHIHS (TIOJTHOCTHIO UJIM YaCTUYHO (hopMUpyeMas TaHHOW IUCIUIUIMHON) copMUpoBaHa
HE HIKE, YeM Ha MIOPOrOBOM YpPOBHE.

O1eHKa «HEYIOBJIETBOPUTEIHHO» BBICTABISETCA CTYACHTY, Y KOTOPOrO XOTs Obl OJlHA
KOMIETEHIHS (TIOJTHOCTHIO WM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIUILUINHOM) chopMupoBaHa
HWKE, YEM Ha IOPOTOBOM YPOBHE.

OrneHka «3aueT» BBICTABISIETCS CTYJIEHTY, Y KOTOPOTO Kax/1ass KOMIETeHIHs (ITOJIHOCThIO
WJIH YaCTUYHO (hopMUpyeMast TaHHOW TUCHIUTUIHHON ) chOPMUPOBaHA HE HUXKE, UEM Ha TIOPOTOBOM
YpOBHE.

O1eHKa «HE3a4TEeHO» BBICTABISAETCS CTYACHTY, Y KOTOPOTO XOTs Obl 0/1Ha KOMIETEHIUS
(TTOTHOCTBIO WM YaCTUYHO (popMuUpyemasi JaHHOW AUCIUIUIMHON) c(hOpMUpPOBaHA HIKE, YEM Ha
IIOPOTOBOM YpPOBHE.

17



IIpunioxenne Ne2 k padoueiil mporpaMme ¥ CUMIIIMHBI
«AHAJH3 AJTOPUTMOB U CJI0KHOCTh BbIYUCJICHUI»

MeToauuyecKkue YKa3zaHusd 1Jisl CTYACHTOB 110 OCBOCHUIO TUCITUIIJINHBI

OcHoBHOIl (opMOHM HMBIIOKEHUS Y4eOHOro Marepuaiga 10 JUCHUILIMHE «AHAINU3
QITOPUTMOB U CIIO)KHOCTb BBIYMCIIGHUN» SBIAIOTCA JIEKLUH, IIPOBOAMMBIE Ha OCHOBE
MIPE3EHTALNN, IEMOHCTPUPYIOIIKX CTYAEHTaM OCHOBHBIE KOHCTPYKIIMM M3y4aeMoro si3bika. [Ipu
3TOM B Ka)XJIbIii MOMEHT BPEMEHM CTYACHT BUJUT HA DKpPaHE KaK MCXOJHBIA KOJ JOKYMEHTA, TaK
U €ro BU3yaJIbHOE IPEACTAaBJICHHUE, MOJy4aeMOe B PEe3yibTaTe KOMIWISALHUUA HCXOJHOIO KOJa.
ITocne ka)KaoW JIEKUHMM CTYIEHTHI IOJIY4alOT IPOCMOTPEHHYIO IIPE3EHTALMIO B AJIEKTPOHHOM
dopme, a B mpoliecce JEKIUH 3alUCBhIBAIOT B CBOM KOHCIEKTHI TOJBKO JIOMOJHHUTEIbHBIC
KOMMEHTapuu mnpernonaaBatens. C 1enbio NMpuoOpeTeHUss HABBIKOB M YMEHHM, 10 Ka)XI0i TeMe
CTyJIEHTaM BBIJAIOTCS COOTBETCTBYIOIIME 3aJaHusd [UIsl CaMOCTOATENIbHOW paboTel. Ha
BBITTOJIHEHUE KaXIOTO 3aJaHMsi OTBOAMTCS (UKCHUPOBaHHOE Bpems. Eciu cnaHHas CTyIeHTOM
paboTa comepKHUT OIMMUOKU, TO MPEroAaBaTelb YKa3blBa€T HEKOTOPbIC THIHYHBIC IS JaHHON
paboThl OMIMOKK U JaeT CTYJEHTY €llleé HEKOTOPOE BPEMs Ha HCIIPaBJICHUS. 3a Ka)Jbli LIUKI
WCIIPABIICHUS CTYACHTY HAUUCIISIOTCS IITpadHble OUYKH, BIUSIONINE HA HTOTOBYIO OIICHKY.

Ha sk3amene npoBoaWTCS UTOroBasi IPOBEpPKA MPUOOPETEHHBIX CTYJEHTOM 3HaHUHU U
ymennil. CTyAeHTy mpejuiaraetcsi cBepcTaTh HEOOJbIION (parMeHT MaTeMaTHYeCKOro TEKCTa
U(WIN) WUTIOCTPALMU, IIPU ITOM CTYJIEHT JOJDKEH apryMEHTHPOBATh CBOM BBIOOD TEX MJIM MHBIX
CPEICTB JUIs pellleHus JaHHoM 3a1aun. Kak ObL10 cka3aHo BhIIIe, UTOTOBas OLIEHKA BBICTABIISETCS
C y4eToM IITpadHbIX OYKOB, HAOpaHHBIX 3a PEIICHHUE JOMAIIHUX 33aJaHUIl B TEUEHHE CEMECTpA.

Y4eOHO0-MeTOIHYECKOe 00ecTeueHHe CAMOCTOSATEIBLHOI PadoThI CTY/1IEHTOB MO TUCHHUILTIHHE

B kagectBe yueOHO-METOIUYECKOTO0 OOECHEeUeHUsT PEeKOMEHAYETCS HCIOJIb30BaTh
JTUTEPATYpPy, YKa3aHHYIO B pazzene Ne 7 maHHoW pabodeil mporpaMMel.
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