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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.

[lonydyeHHnble B Kypce «AHaIM3 aIrOPUTMOB M CJIOKHOCTb BBIYMCICHHI» 3HAHUS
HEOOXOMUMBI JUII U3yYeHHUs O0SA3aTeNbHBIX JUCHUIUIMH TPO(ECCHOHATBLHOTO  IHKIIA
maructparypsl: «Teopus nundopmanum.

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

OCHOBY Kypca COCTaBIJISIET U3y4eHHUE COBPEMEHHBIX KOHIETIUA TEKCTOBOW BEPCTKU Ha
ocHOBe u3zaarenbckoil cuctemsl LaTeX. ConepxaHue Kypca KOHLEHTPUPYETCSI BOKPYT 0O1Ieit
UIeH OTAEJCHUS KOHTEHTa TEKCTOBOTO JIOKYMEHTa OT OINHWCAHUS €ro IMpeICTaBICHUS.
[Ipenmomnaraercsi, 4T0 3HAHWSI M HABBIKH, TIOJTYYEHHBIC CTYJICHTaMH IIPY U3YYE€HUH JaHHOTO Kypca,
OyZIyT MCIIOJIB30BATHCS MMU MPU MOATOTOBKE HAYYHBIX MYOJIHMKALUil, a TaKKe MPU HAMUCAHUH
BBIITYCKHOW KBaMU(UKAIIMOHHOKW paboTbl. Kpome Toro, marepman Kypca SBISETCS LIEHHBIM
WUTIOCTPaTHBHBIM ~ MaTepUalioM ISl JPYTMX KypcoB, B YacTHOCTH, s KypCOB
«AJTOPUTMHUYECKHE OCHOBBI MYJIbTUMEIUIHHBIX TEXHOIOTUI» U «COBPEMEHHBIE KOMIIBIOTEPHBIE
TEXHOJIOTUIY.

CTyneHT mepBOro Kypca MarucTpaTypbl, MPHCTyMas K H3YYEHUIO Kypca «AHaM3
QITOPUTMOB M CJIOKHOCTH BBIYMCIICHHI», JOJDKEH MMETh 0a30BYIO IOJATOTOBKY IO Kypcam
«OCHOBBI IPOTPAMMHPOBAHUS», «SI3BIKH U METOJBI IPOTPAMMHUPOBaHU». BMecTe ¢ TeM Takue
JMYHOCTHBIE XapaKTEPUCTUKU KaK 00mas oOpa30BaHHOCTb, OPraHW30BAaHHOCTb U TPYIOJO0HE,
CaMOCTOSITENIbHOCTh, HACTOMYMBOCTH B JIOCTM)KEHHWH IIEIM HEOOXOIWUMBI TPH OCBOCHUU
JUCLUTUIMHBL.

3. [lnanupyemble pe3yJabTaTbl O0y4YeHHsl MO JUCHHUIJIMHE, COOTHECEHHbIE C
IVIAHUPYeMbIMH pe3yabTaTaMu ocBoeHus1 OIl marucrparypsi

[Ipouiecc u3yueHns: TMCUUILUIMHBI HAapaBiieH Ha (JOPMUPOBAHUE CIEIYIOIINUX JIEMEHTOB
komrnereHMii B cootBercTBUM ¢ PI'OC BO, OIl BO u npuobpereHus cleayroUMx 3HAHWM,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA IE€ATEIbHOCTH:

IIepeyenn
Ko xomnerenuun DopmMyJIMPOBKA KOMIIETEHIIUN IUIAHUPYEMBbIX
pe3yJbTaToB 00y4eHusl

OobmenpodeccuoHaNbHBbIE KOMIIETCHIIMT
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HpOrpaMMHO-TEXHUYECKHUE
iaT(opMbl IS peLIeHui 3a/1a4 B
00J1aCTH CO3JIaHMs U IPUMEHEHHS
HCKYCCTBEHHOT'O MHTEIUICKTA.

OI1K-2.2. OGocHOBBIBaE€T BHIOOD

2
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CO3JaHusA nu IMPUMCHCHUA
HCKYCCTBEHHOTO MHTEJUICKTa

4. O0beM, CTPYKTYpA U coJep:KaHue TUCIIUTITHHBI
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Conep:xxanue pa3/iesioB IUCHUIIHHBI:

C107KHOCTH AJITOPUTMOB

3amaua koMOUHATOpHOM onTuMu3anuu. OnpeaeneHue anroputTMa. AJIropuTM MOJIHOTO
nepedopa. TpynoeMkocTh anroput™ma. Tpya0eMKOCTh B JIyUIlIeM, XY IIIIEM U CPETHEM CITydasix.
ANTOPUTM COPTUPOBKU BCTaBKaMU. AHAIU3 TPYAOEMKOCTH. ACHUMMOTOTHYECKas BEPXHSS,
HWKHAA U CPCAHAA OLICHKA CJIOKHOCTH.

Paspensiii u BaacTByit

Meton «pazzensiii ¥ BIAacTBYi». AJNTOPUTM COPTUPOBKM CIMSIHMEM. AHaIu3
TPYAOEMKOCTH. AJITOPUTM OBICTPOM COPTUPOBKU. AHANINU3 TPYAOEMKOCTH. JlepeBbs MPUHATHS
pemieHuid. HuHAs OLeHKa TPYJOEMKOCTH COPTUPOBKHU. AJITOPUTM COPTUPOBKHU IMOACYETOM.
Anroputm Kapany6sl 6bicTporo ymHoxeHus uucen. AnroputM lltpacceHa pekypcuBHOTO
YMHOKECHUS MaTpPHLI.

OcHoBHasi TeopeMa O PEKYPPEHTHBIX COOTHOUICHMSX. PekyppeHTHoe pa3meleHue
OMHApHOTO JiepeBa Ha KBaIpaTHOU PELIETKE.

JAuHamuyeckoe NporpaMMHpPOBaHUe

MeTtoa nuHaMu4ecKoro nmporpaMmupoBanus. CBONCTBO ONTUMAaIbHON MOACTPYKTYPBHI.
CBOWCTBO TEPEKPBITUS BCIOMOTATEIbHBIX TMOA33Jadu. 3agadya O HauOoJbIIeld oOIIei
MOAIOCIEA0OBATEILHOCTH. AJTOPUTM JIHUHAMHUYECKOTO MNPOTPAMMHUPOBAHUS [JIs 3a[a4d O
HaubobIIel o0mIel moanocneaoBaTenbHOCTU. AnroputM Dnoiiaa-Yopienia s 3a1a4u 000
BCEX KpaTualux myTsx B rpade. 3agada o caMoM JUTMHHOM IIPOCTOM MyTH U HEIPUMEHUMOCTh
JMHAMUYECKOT0 TPOTPaMMHUPOBAHUS.

Martpouas! 4 )KaJHble AITOPUTMbI

Konuenuums xagnoro anroputma. JXKaaHblid anropuT™ JUis 3aJja4d O Pa3MEHE MOHET.
VYcnoBuss TpUMEHEHHUS >KaTHOTO alropuTMa. AJNTOpPUTM ONrbKaiimero cocena 3aaadu
koMMuBOskEpa. Onpenenenue marpouaa. [Ipumepsl MaTpou10B (MaTpUUHBIH, rpadUUeCcKui,
k-matpous u 1.1.). XKagusiit anroput™ Pago-Onmonzca. Teopema Pamgo-Damonnca. [pumepsr
3a/1a4, KOTOpPbIE HE SIBISIIOTCA MaTpoMJaMH. 3ajada O IUIAHUPOBAHWU €AUHUYHBIX 3aJaHUH.
Pemenue 3a1aun o riiaHUPOBAHUY €AMHUYHBIX 33JJaHUHM C TTIOMOIIBI0O MAaTPOHUIA.

JInHeiiHOe MporpaMMHpoBaHHe

ITocTanoBKa 3a1a4¥ TMHEHHOTO IPOTPaMMHUPOBaHUs. BBIYKIIBIN IOJTUAAP U BBITYKIIBINA
MHororpaHHuk. OCHOBHasi Teopema JHHeHHoro mnporpammupoBanus. Kyo Kmu-Muntu u
TPYAOEMKOCTh cUMILIEKc-MeTona. [locTaHOBKa 3a1adll 0 MaKCHUMaJbHOM MOTOKE B (opme
JUHENHOro nporpamMmmupoBaHusd. Teopema @Popnpa-Pankepcona. IlocranoBka 3amaunm o
MHOTONPOAYKTOBOM MOTOKE B (hopMe JIMHEHHOTo nporpammupoBanus. [loctanoBka 3anauu o
Ha3HaueHUs X B (opMe JMHEHHOro mnporpamMmmupoBanus. LlenouncienHoe JHHEHHOE
IIPOrpaMMHUPOBAaHUE, PENaKCalns JIUHEHHOTO MPOrpaMMHUpPOBaHus. BrogHe yHHMOIyJIsIpHbIE
matpunbl. CBolcTBa MONM3Apa C BIOJHE YHUMOAYJSIPHOM Marpuued. Marpuna
MHIUACHTHOCTH JBY0JIbHOTO rpada. Pacimpenue MuororpanHuka. Ci0XKHOCTb pacIMpEHUsl.
MHOrorpaHHiK M €ro pacHiMpeHue ajs 3ajaud o0 ocToBHOM jepeBe. Ilpumepsl 3amau c
9KCIIOHEHIMAJIBHOM CI0KHOCTBIO PACIIHPEHHUS.




Kunacceor P u NP

Tesuc KobOxema-Dnmonaca. [lonmuHOMUaNbHBIE W AKCHOHEHIMAIBHBIC aJITOPUTMBI.
3agaya pacno3HaBaHus. JlerepMuHupoBaHHas MamuHa Teropunra. [lonmHOMuUaIBHBIN
anroputMm. Knacc 3amau P. Ilpumeps 3amau u3 kiacca P. HexperepMmunupoBaHHasi maminHa
Trropunra. Mammna Teropunra ¢ opakynom. Kiacc 3amau NP.

[Tpumeps! 3anau u3 knacca NP. Knace 3amau co-NP. [lonoiaHurensHble 3a1aun. 3a1ada
cooTHomenus kiaccos P u NP.

NP-moJsiHbIe 3agaun

ITonunoMuansHast cBOAUMOCTE. [loTMHOMMANBEHOE CBENEHNE 3a1a4d O TaMHJILTOHOBOM
nuKIe K 3anaye KoMMuBOsDKEpa. NP-monnas 3amava. NP-tpyanas 3agaga. CBOJMMOCTH IO
Trropunry. 3amaua BwIMOTHUMOCTH OyneBbix (opmyn. Teopema Kyka-Jleenna. Cxema
IokazarenbcTBa NP-110IHOTE 3a1a4m.

JlokazarenbCcTBO MeTOAOM CyxeHus 3amaud. OcuoBHble NP-momHble 3amaunm  (3-
BBITIOJIHUMOCTb, BEPIIMHHOE TOKPBITHE, KJIMKA U HE3aBUCUMOE MHOKECTBO, TAMHJIBTOHOB ITUKJI
U 3aj1aya KOMMHBOSDKEp, CyMMa IMOJMHOMECTBA U 3aja4a o prok3ake). JlokazarensctBo NP-
TIOJIHOTHI CYKEHUEM 3aJ1auHu.

PSPACE u 3apaumn 3a npeaenamu NP

Knacc 3amau PSPACE. Coornomenne knaccos caoxuoctd P, NP, co-NP u PSPACE.
ITpumepsr PSPACE 3agau (3amava IUIaHHPOBAHHMS, BBITOJHHMOCTH C KBAHTOPAaMH, 3ajaya
KOHKYPEHTHOTO Pa3MEIICHHU).

AJTOPUTMBI JIs1 33/1a4 BBIIOJIHUMOCTH C KBAHTOPAMHU U KOHKYPEHTHOT'O Pa3MEIIeHHUs C
NOJMHOMHUAIILHBIM OrpannueHremM no namsitu. PSPACE-nonnas 3agaga

HoxkazatenbctBo PSPACE-10THOTHI 32/1a4¥ 0 KOHKYPEHTHOM pa3MeIIeHUH. AITOPUTM
MUHUMAKCa ¥ MONIaroBbIC UTPHI JUISI IBYX UTPOKOB.

5. O0pa3oBarejibHbIe  TEXHOJOTMH, HCHOJb3yeMble TPH  OCYLIeCTBJICHUM
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 JUCIUIIHHE

B npornecce 00ydeHns: HCIIONB3YIOTCS CIEYIOIUE 00pa30BaTEIbHbIE TEXHOIOTUU:

BBoaHas nexuus — JaeT nepBoe LEI0CTHOE IPEICTABICHNE O TUCIUIUINHE U OPUEHTUPYET
CTYJEHTa B CUCTEME M3yYeHUs JAaHHOW AUCUUIUIMHBI. CTyIEHThl 3HAKOMSTCS C Ha3HAaYeHHEM U
3aJauaMy Kypca, €ro pojblo 1 MECTOM B CHCTEME YUE€OHBIX JUCIUIUIMH U B CUCTEME MOATOTOBKH
B LeioM. Jlaercs KpaTkuil 0030p Kypca, UCTOPHS pa3BUTHS HAyKU U MPAKTUKU, JOCTUKEHUS B
3TOH cdepe, HUMEHa H3BECTHBIX YYEHBIX, W3JAraloTCs MNEPCHEKTHBHBIE HalpaBIECHUS
uccienoBanuii. Ha 5TOM JiekuMM BBICKA3bIBAIOTCS METOJMYECKHME M OpraHU3alMOHHbIE
0c00eHHOCTH padOThl B paMKax JaHHOM AMCUUIUIMHBI, a TAKXKE JTAeTCs aHaJIN3 PeKOMEHIYeMOMH
y4eOHO-METOIUYECKOM JTUTEepaTypHl.

Axanemuyeckas JeKIMs (WIN JIEKIUS OOILEro Kypca) — IOCIEJOBATEIbHOE U3II0KEHHE
MaTepHala, OCyIIECTBIIIEMOE IPEUMYIIIECTBEHHO B BHJIe MOHOJIOTa IpernojiaBarens. TpedoBaHus
K aKaJIeMUYECKOM JIEKIIMH: COBPEMEHHBIN HAayYHbIM YPOBEHb M HACHIIIEHHAs UHPOPMATUBHOCTH,
yOeauTenbHas apryMeHTalus, JOCTYTHAast U IIOHATHAs peub, YeTKask CTPYKTypa 1 JIOTUKA, HaJTN4ne
APKUX MPUMEPOB, HAYYHBIX J10Ka3aTeIbCTB, 000CHOBaHUH, (PAKTOB.

[IpakTnueckoe 3aHATHE — 3aHATHE, IMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHWH H
HABBIKOB U 3aKPEIJIEHUIO TOJyYEeHHBIX Ha JIEKIUU 3HaHUH.

KoHcynbranuu — TpynmoBble 3aHATHS, HA KOTOPhIX 1O MpOockOe CTYACHTOB
paccMmaTpuBaroTcs HauOoliee CI0KHbIE MOMEHTHI B PELICHUM 3a]a4, BO3HUKAIOIIUE Yy HUX B
IPOLIECCE CAMOCTOSATENBHOM paboTHI.

6. IepeyeHb HH(POPMAIHMOHHBIX TEXHOJIOTHIi, HCTIOJIb3YeMBIX MPH OCYLECTBICHUH
o0pa3oBaTe/IbHOr0 MpoLecca MO JMCUHMILIMHE, BKJIYAs MepeyeHb JHMIEH3NOHHOIO
NMPOrpaMMHOI0 obecneyeHusi W HHPOPMALMOHHBIX CHPABOYHBIX cHCTeM (mpu
HE00X0AMMOCTH)



B mpomecce ocymecTBieHHsT 00pa3oBaTENbHOTO IPOLIECCA HUCHOIB3YIOTCS: IS
pa3paboTKu JOKYMEHTOB, IPEe3eHTALUMA, I paOOThI C 3JIEKTPOHHBIMU TaOIUIIAMU

OfficeStd 2013 RUS OLP NL Acdmc 021-10232

LibreOffice (cBoGoamoe)

n3narenbckas cucrema LaTeX

JUIsL TIOMCKa y4deOHO#M Jsmreparypbl Oubnuorexku SApl'Y — ABTOMaTru3upoBaHHAs
oubmmoreunas undopmannonnas cucrema "BYKU-NEXT" (ABUC "Byku-Next")

7. IlepeyeHb OCHOBHOW M JONMOJIHUTEJIbHOH Y4eOHOH JIUTEpPaTypbl, pecypcoB
HHG(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTu «UHTepHeT», HEOOXOAUMBIX /s
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS:

1 Aunroputmsl: mocTpoenue u ananus: nep. ¢ auri. / T. Kopmen, Y. Jleiisepcon, P. Pusecr,
K. ITaiin - 3-¢ u3xa. - M.; CII0.: {uanektuka, 2020. - 1323 c.: wi.

JlonoaHUTENbHAS TUTEpaTypa:

2 Acanos, M. O. JluckpeTHasi MaTeMaTHKa: Tpa)bl, MATPOMIbI, AITOPUTMEI : yueOHOE
nocooue / M. O. Acanos, B. A. bapanckuii, B. B. Pacun. — 3-e u3n., crep. — CaHKT-
[TetepOypr : Jlanb, 2020. — 364 c.— TekcT : 3neKTpOoHHBIH // JIaHb : 3JeKTPOHHO-
oubanoreunas cucrema. — URL: https://e.lanbook.com/book/130477 (nata oOpaiieHus:
06.10.2021). Pesxum gocTyma: it aBTOPH3. MOJIb30BATEICH.

3  MeTo/bl ONTUMHU3ALUK: TEOPHS U AITOPUTMBI : ydeOHOe HOCOOHe IS aKaIeMHUYECKOTo
OakamaBpuata / A. A. Uepnsk, XK. A. Uepnsik, FO. M. Merenbckuii, C. A. bornanosuu.
— 2-e u3 ., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2018. — 357 ¢. —
(bakamaBp. Akanemuueckuit Kypc). — TeKcT : anekTpoHHbIH // Obpa3oBaTenbHast
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/415561 (nata obpaieHus:
06.10.2021).

4  Kpyncknii, B. H. Teopust anroput™MoB. Beeienre B CI0KHOCTD BBIYMCIIEHHH : yueOHOE

nocoOwue Jutst OakanaBpuara u maructparypsl / B. H. Kpyrickuit. — 2-¢ uzj., ucnp. u
norn. — Mocksa : M3parensctBo FOpaiit, 2019. — 117 c. — (ABTOpCcKuii yueOHUK) —
Texcrt : anexTpoHHbIl / Obpa3zoBarenbHas miatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/444131 (nara obpamenus: 06.10.2021).

8. MarepuajibHO-TeXHHYecKasi  0a3a, HeoOXoauMasi Jsi  OCYIIEeCTBJICHHS
00pa3oBaTeILHOIO NPoIecca Mo AUCIUTIIHHE

MarepuainbHO-TeXHUUECKas 0a3a, HeoOXOoAMMas Il OCYIIECTBIICHUST 00pPa30BaTEILHOTO
npoiiecca Mo TUCIUTUIMHE BKIIFOYAET B CBOM COCTAB CIEUATBHBIC TOMEIICHHUS:

-y4eOHbIE ayIUTOPUH IS IPOBEICHUS 3aHITUIN JICKIIMOHHOTO THUIIA,

- y‘-Ie6HBIe AYJAUTOPUHN IJIA TPOBCACHUSA I'PYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBTaHHﬁ,

- ydeOHbIE ayJUTOPUU I MPOBEACHUS TEKYIIEr0 KOHTPOJII M IMPOMEKYTOUHOM
aTTeCTallHH;

-IOMEIICHHUSI JUISI CAMOCTOSTEIIbHOM PabOTHI,

-IIOMCIICHUSA JJId XpaHCHUSA U HpO(l)I/IJ'IaKTI/I‘-IeCKOFO O6CJ'IY)KI/IB3HI/I$I TEXHUYCCKUX CPCACTB
o0yueHusl.

CHeHHaHBHBIe IIOMCHICHUA YKOMIIJICKTOBAHBI CPEACTBAMU O6y'-IeHI/I$I, ClIyKallluMu  J1J11
npe/CcTaBiIeHUs yueOHOM nHpOpMAIMU OOJBIION ayAUTOPHUH.


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

Jlyis ipoBeIeHUs 3aHATUI JIEKIIMOHHOTO TUTIA TPEJIararoTcsl Ha0Ophl y4eOHO-HATIISTHBIX
nocoOui, XpaHSIIMECs Ha SJCKTPOHHBIX HOCHTEISX M 00eCHeunBaIONINe TEMaTHUECKUE
WJUTIOCTPAIINH, COOTBETCTBYIOIINE PA0OYNUM IIpOrpaMMam JTUCIUTLINH.

[ToMenieHust st CaMOCTOSTEIBHONH pabOThl O0YYAIOIIUXCsI OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUsI K ceTn «VHTepHeT» M oOecleueHrueM J0CTyna B
AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly OpTraHHU3aIINH.

Yucno mocagoyHbIX MECT B JICKIIMOHHON ayAMTOpUU OOJblIe JIMOO PaBHO CIHCOYHOMY
COCTaBy TOTOKA, a B ayJAUTOPUH I MPAKTHUECKUX 3aHATHIA — CIIMCOYHOMY COCTaBY TPYIIIIBI
o0yyJaromxcs.

IIpuioxenune Nel k paGoueii mporpamMme A1 CUHUILIMHBI
«AHAJIN3 AJTOPUTMOB H CJ10KHOCTH BBIYHMCJICHH D)

DoH/1 OLIEHOYHBIX CPEACTB
JJIs1 MPOBeIeHUs] TEKYIeld U MPOMeKYTOUYHOI aTTeCTALMU CTYI€HTOB
o AUCIHUILINHE

1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS UJIM NHbIE MATEePHAaJIbl, HeOOXO0AMMBbIE 1JI51 OLlEHKHU
3HAHM I, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPU3YOIIHUX 3TANbI
(opmupoBaHusa KOMIETEeHIUH

1.1. KonTpoJibHbIe 32/1aHUs U HHbIE MaTepPUAJIbl, HCIIOJIb3YyeMble B Mpollecce TeKylei
arrecTaunu

3aganust ISl CAaMOCTOSITEJIbHOM PadoThI

IIpumep Tecra

1. Jnsa neyx dyakui f(n) u g(n), OEHUBAOIINAX TPYT0EMKOCTh HEKOTOPOTO aJITOPUTMA,

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

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

a) O(n®);
6) 8(n%logn);
B) O(n?);
r) O(nlogn).

3. 1000000 cTyaeHTOB Hamucald TecT, KOTOpbI Obul oueHeH mo 100-0anbHOM mIkaie.
Kakoii u3 mpuBen€HHBIN aarOPUTMOB IMO3BOJIUT OTCOPTUPOBATH PE3YNBTATHI TECTA IO
Bo3pactanuto menee ueM 3a 2 000 000 snemeHTapHBIX oreparmii?

a) COpPTHUPOBKA BCTaBKAMH;

6) ObIcTpas COPTUPOBKa;

B) NHpaMujalibHas COPTUPOBKA;
I') COPTUPOBKA MOJCUETOM.

4. CKONBKO CHMBOJIOB COJCpPKHT camas JUIMHHAas oOIIas IOAIOCIIeI0BaTeIbHOCTh
MOCJIEI0BATEIbHOCTEH

4. (1,0,0,1,0,1,0,1) u (0,1,0,1,1,0,1,1,0)
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a) 4,
0) 5;
B) 6;
r) 7.
5. UTo u3 nepeyuciIeHHOTO HE SBIISCTCS MaTPOUIOM:
a) MHOXECTBO KJIMK B rpade;
0) MHOXECTBO JIeCOB B rpade;
B) MHOXECTBO BCEX MOJMHOKECTB KOHEUHO MHOYKECTBA;
) MHOXECTBO JIMTHEHHO HE3aBUCUMBIX CTPOK MAaTPHUIIbI?

6. Kaxmoit Bepmmue rpada G = (V,E) comoctaBuMm mnepemeHHyro X;. Kakas 3amauda

3anucana B (popMe IEIOYNCICHHOTO JTMHEHHOTO TIPOrPaMMHUPOBAHHS:
5. Zl‘;ll X; — min,
6. X +y] = 1,V(l,]) EE,
1. X; € {0,1}
a) 3aJla4a 0 BEPIIMHHOM ITOKPBITHH,
0) 3amaya 0 HE3aBUCHMOM MHOKECTBE;
B) 3ajJla4a O KJIHKE;
r) 3aJadya KOMMUBOSDKEpA.
7. Haiitu onTuManbHOE 3HAueHHE I[EJICBOM  (YHKIMM B  3ajade
[IPOrPaMMUPOBAHHUS
8. f(x,y) =2x—y - max,
( 3x —4y <6,
J 2x + 2y < 11,
9. {—4x+3y <6,
| x>0,
k y = 0.
a) f(x,y) =3,5;
6) f(x,y)=5;
B) f(x,y) =6.5;
r fxy) =8

JIMHEHHOTO

8. Kaxkas wu3 MNEPCUNCIICHHBIX KOMIIOHCHT HE CXOHOHUT B CTPYKTYPY HeHeTepMHHHpOBaHHOﬁ

MamuHbl ThropuHra?
a) OeckoHEYHas JICHTA;
0) uwWTarolas/mUNIymas rojoBKa;
B) YIpaBIISIOLIEE YCTPOUCTBO;
r) Bce BBIIIIETIEPEUHCIICHHBIE KOMITOHEHTHI BXOJIST B
HE/IeTepPMUHUPOBAHHOM MaIIMHbl ThIOpUHTA.

CTPYKTYpY

9. Ilycrts 3ana4a A MONMHOMHUANIBHO CBOAMTCS K U3BecTHOM NP-monnoii 3anade B (A <, B).

YTo MOKHO CKa3aTh Mpo 3agaay A?

a) 3a1ada A MOJIMHOMUAIBHO pa3pelInma;
0) 3amaua A sBusercs NP-moaHOi;
B) 3amaua A sBusercs NP-TpynHoii;
I') HHYEro W3 BHINIETIEPEUNCICHHOTO.

10. Pacniono>xure KJ1acchl CII0KHOCTH B BEPHOM HOPSJIKE BIOKEHHOCTH:
a) P € PSPACE € NP € EXPTIME,
06) P S NP < PSPACE < EXPTIME,
B) PSPACE € P € NP € EXPTIME,
r) P € PSPACE € EXPTIME < NP.

IIpaBuibHbBIE OTBETHI



Bonpoc Neo [IpaBunbHBIN Bomnpoc Ne [IpaBuibHBIN
OTBET OTBET
1 B 6 a
2 0 7 B
3 r 8 r
4 B 9 r
5 a 10 0

Kpurepun onenkn

«OTaaaO» — 9 IIpaBHUJIBHBEIX OTBETOB;

«Xopo1o» — 7 IpaBWIbHBIX OTBETOB;

((Y,I[OBJ'IeTBOpI/ITeJ'IBHO» -5 IMPaBUJIbHBIX OTBETOB;

((Hey,Z[OBJ'IeTBOpI/ITCJ'IbHO» —4 u MeHee IIpaBUJIbHBIX OTBCTOB.




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 JUIs 3a11a4M O IEPEMHOKEHHUH LIETIOYKH MaTPULL
JlnHaMuueckoe IporpaMMUpOBaHue JJIs 3a1a4U O PACCTOSTHUU PEAAKTUPOBAHUS
Anroput™m HupuiMana — ByHiia [y1st BoIpaBHUBaHUS 1I0CJIE10BATEIbLHOCTEN
JluHamuueckoe nporpaMMHUpOBaHuUE JIs 3a7]a4i O TPUAHTYJISALUHA ¢ MUHUMAJIbHBIM
BECOM

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

Marpou TpaHcBepcaieit

CuMILIEKC-METO

ANTOpPUTMBI IPOTAIKUBAHUS IIPEAIIOTOKA

Anroputm ObICTPOI 000JIOYKHU AJIS IBYMEPHOT'O M MHOTOMEPHOTI'O IIPOCTPAHCTB
BeHrepckuii anroput™ i 3a1a4 O HA3HAYECHUAX

ITotmHOMMANIBHBIN aITOPUTM AJIA 331a4M O KUTalCKOM ITOYTaIbOHE

ANTOpUTM JUHAMHYECKOTO IIPOrPaMMHUPOBAHUs )i IPEICKa3aHUs BTOPUYHON
ctpyktypsl PHK

AnroputM I'siina - [Isnim nocTpoeHust yCTORYMBOrO 1apOCcOYETaHus

NP-noiHOTa 3a/1a4 0 MHOTOIIPOLIECCOPHOM PACIIUCAHUU

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

Anroputm Kaprepa a5 3agaun 0 MUHUMaJIbHOM pa3pese

ITOTOKOBBINM AITOPUTM IIJITAHUPOBAHUS ABUAIIEPEIIETOB

[ToTOKOBBIN arOpUTM IS 3a7a4K 00 BEIOBIBAaHUM 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 IS TTepeceYeHUs] MaTPOUIOB

Anroputrm Kapna 115 3agaun o HuKJIe MUHUMaJIBHOTO CPEIHETO Beca

['puaonasl 1 skagHbIE AITOPUTMBI

[TotmMaTpouas! M sKaJHbIE AITOPUTMBI

Pannesas kpunrocucrema Mepkina — XeinMana

JlnHaMuueckoe MporpaMMHUpOBaHue B aroputMe Seam Carving st n3aMeHeHus
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 e0uucIeHHOro JIMHEHHOTO
IIPOrPaMMHUPOBAHHUS

Pemenue 3anaun pa3oueHus Ha KBaApaThl C TOMOIIBIO IEIOUHUCICHHOTO TMHEHHOTO
IPOrPaMMHUPOBAHHUS

Pemenune ronosonaomok «Cynoky» u «Kakypo» ¢ TOMOIIBIO IETOUNCIEHHOTO
JMHENHOro MporpaMMUpPOBaHUs

NP-nonnoTa urpsl «The Legend of Zelda»

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 ronoBojgomMku «Masyu»

NP-nonHoTa ronoBosnomku «Shakashakay

NP-mosiHoTa Mrps Portal ¢ monsimu anTU-3KCHponpuauu

NP-nonxoTa ronoBojomku «HoHorpammay

PSPACE-nonHoTa Urpbl B TOpoa /Uit OOBIYHBIX U TJIAHAPHBIX IpadoB
JlMHaMu4eckoe nporpaMMHpOBAaHKE TIPH MOACUYETE Pe3ysIbTaTa MaT4ya B KPUKET
OKCIIOHEHIIMAJIbHAS HUXKHSIS OLIEHKA Ha CJIOAKHOCTb 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
uctTuHHOM sutepaie. NP-nonHoTa 3aaun 3-BeIOJTHUMOCTD ITPH PA3JIMYHBIX JIMTEpaIax
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 €BKJIMIOBOM MJIOCKOCTH

NP-nonHoTa 3aaauu o aepese LlTeiiHepa Ha MAHXITTEHCKON MIIOCKOCTH
NP-mosiHOTa BynkaHCKOi rosoBosomMku Kan-tox

NP-nonroTa Match-3 ronoBomomox

«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!» u «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»

[Tpoxonuts uepe3 asepu PSPACE-tpynHo

Iloka3zaTenn Kpurepun

AHaM3UpyeT U3y4eHHBIH MaTepHa,

Brigenser HanOojiee 3HAYUMEBIC JJI

Coneprxanue 1okiana PacKpbITUS TEMBI (DaKThI, HAYUHbIE ITOJIOKEHHUS,
CoOimroaer JIOTUYECKYIO
MIOCJIEI0BATEIBHOCTD B U3JI0KEHUU MaTepralla
ApPryMEeHTHpOBAaHHO OTBEYAaeT Ha [IposiBiIsieT KPUTHUECKOE MBIIIIIEHUE
BOIIPOCHI

Hcnonp3yeT nimrocTpaTUBHBIC, HATJISTHBIE

IIpencraBienne qokiama
pelt 8 ! MaTepHUaIbL,
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Bilageer KynbTypoil peuun

Kpurepum oueHku

«OTIHIHO» — JOKJIaa MOJIHOCTBIO COOTBETCTBYCT OIMMCAHHBIM KPUTCPUAM;

((XOpOI_HO)) — JOKJIaAa COOTBCTCTBYET OIIMCAHHBIM KPUTECPHUAM 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 OtBernl
1. CdopmynupoBaTs omnpeescHue MaTpouia Paznen 4
10.

2. CdopmynmupoBarh IOCTAaHOBKY 3aladMl 3- Paznen 7
BBITIOJITHOMOCTb

3. CdopmymupoBarh W J0Ka3aTh TEOPEMY O Pazpen 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 ITyTEM MEXIY
IPOMEKYTOUYHBIMHU BEpIIMHAMU Ha
MapuipyTe.
6. Jlokasarp, 9TO ClIeAyIOIas 3a/1a4a sBISIeTCS 3ajaua NpUHAJUIEKUT Klaccy

NP-nonnoit: bonnu u Knaiin orpabunu 6ank
M BBIHECIIM N YE€KOB 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 1
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
HEOTPHULATENbHBIX YHCET

A={ay,a,,..,a,}.
Haiiti Takoe moaMHOKECTBO
S c A, 4gro
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[TocTpouM yacTHBIN ciydait
3agaun o bonnu u Knaitge ¢ 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.

Kpurepum 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. lllkana oueHuBaHus choOPpMHUPOBAHHOCTH KOMIIETEHIIMI U ee oNMcaHue

OnenuBanue YypoBHA C(HOPMHPOBAHHOCTH KOMIICTCHIIMA B TPOIECCE OCBOCHUS
JTUCITUIIMHBI OCYIIECTBIISIETCS TIO CIEAYIOIEH TPEeXypOBHEBOH IIIKae:

Ilopozoswiii yposens - MpEIonaraeT OTpaKeHNE TEX 0XKHUIAEMBIX PE3yIbTaTOB, KOTOPbIE
OTIpEeeNAI0T MUHUMANBHBIA HA0Op 3HaHWM W (UJIM) YMEHUW W (WJIM) HABBIKOB, MOJYYEHHBIX
CTYJEHTOM B pe3yJbTaTe OCBOCHUS TUCHUILUIUHEL. [loporoBbIif 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.

Buicoxuii yposens - mpeanonaraeT CrnocoOHOCTh CTYAEHTa HCIONb30BaTh MOTEHIUANT
WHTETPUPOBAHHBIX 3HAHUH, YMEHUI, HABBIKOB U (MJIHM) OTBITA JCATEIHHOCTH, MOTYICHHBIX MPH
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 MTOPOTOBBIN 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 . YposeHb C(hOPMUPOBAHHOCTH
Onenka B 100-6aympHOM 1IKane Onenka B 5-Tu OaIbHOM IIKaje POBE bopmup
KOMITETEHITHIA
0-54 Gamnos HEYJIOBJICTBOPUTEIBHO (HE 3aUTEHO) HEIOCTaTOYHBIN
55-69 Gamios yIIOBJIETBOPUTENHHO (3a4TEHO) 0a30BbIi
70-85 GamnoB XOPOMIO (3aYTEHO)
MOBBIIICHHBIN

86-100 6asuioB

OTJINYHO (3a4TEHO)

Kputepnun oieHMBaHNs KOMIIETEHIUM:

Komnerenuuu

Nuaukatopel 1OCTHXKEHUS
KOMIIETEHIIU U

OneHouHble CpeacTBa

OIIK-2.

OIIK-2.1. mnpuMeHsieT COBpPEMEHHbIE
MH(POPMALIMOHHO-KOMMYHHKALIMOHHBIE U
MHTEJJIEKTyaJIbHbIE KOMIIBIOTEpPHbBIE
TEXHOJIOTUM,  WHCTPYMEHTAIBHBIE  CpPEIBI,
MPOrpaMMHO-TEXHUYECKHE TIIAaTGOPMBI st
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
WHTEJUICKTa

[Tpumep Ounera Ha 3auére
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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,

3HaHKE 0a30BbIX TEOPUH, KOHLIETILUHN 1 HAIIPABJIEHUH 110 U3y4aeMOW AUCLUILIUNHE;
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(eCCHOHANIBHBIX 3a]1a4;

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

YCBOEHHE OCHOBHOM U TOTIOJIHUTEILHOM JIUTEPaTyphl, pPEKOMEHI0OBAaHHOM pabouei
IIPOrpaMMOM TUCHUIUIVHBI;

YMCHHUEC OPUCHTHUPOBATLCA B 0a30BBIX TCOPHAX, KOHOCTINUAX W HAIIPABJIICHUAX I10
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):

CHUCTEeMATH3MpPOBaHHBIC, TJIYOOKHE U TMOJHBIE 3HAHUS [0 BCEM pasjeiiaMm
JAUCHUIIIINHBI,

TOYHOE UCTOIb30BaHUE TEPMHUHOJIOTHH JAHHON OONACTH 3HAHWUN, CTUIUCTHYECKU
IpaMOTHOE, JIOTHUECKH MPaBUIHHOE H3II0KEHHWE OTBETa HA BOIPOCHI, YMEHUE
JieJaTh 000OCHOBAHHBIC BHIBOJIBI,



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

3.2 Onucanue mpoueaypbl BbICTABJICHUS OLEHKH

B 3aBucumMoOCTH OT YpOBHSI CPOPMHPOBAHHOCTH Ka)KJOW KOMIIETEHIIMH 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
«YJIOBJICTBOPUTEIFHO» 32 CAMOCTOSITEIbHBIC, KOHTPOJIbHBIE PA0OTHI U HK3aMEHAIIMOHHYIO
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 «HEyIOBJIETBOPUTENBHO» BBICTABISETCA CTYACHTY, Y KOTOPOrO XOTs Obl OJlHA
KOMIETEHIMS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi JaHHOW TUCIUILUINHOM) chopMupoBaHa
HWXKE, 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.
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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
BBITIOJIHEHUE KaXIOTO 3aJaHMsi OTBOAMTCS (UKCHUPOBaHHOE Bpems. Ecnu crnaHHas CTyneHTOM
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
JTUTEpaTypy, yKazaHHYIO B pasznene Ne 7 qaHHON paboueit mporpamMmel.
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