MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa koMnproTepHOI 6€30MaCHOCTH U MaTEMaTHYECKHX METO/I0B 00paboTKH HH(OpMaIiu

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

Hecrepos I1.H.
21 mas 2024 1.

Pabouas nporpaMMa qUCHMILINHBI

C/103KHOCTh BBIYM CJICHHT

Hanpasnenue noaroToBku (crennaibHOCTH)
10.04.01 NudopmannonHas 6€3011acHOCTh

Hamnpasnennocts (poduis)
«YnpasieHue HHPOPMAITUOHHOM OE30MTACHOCTHIOY

dopma 00ydeHHsI OUHAs

[Iporpamma paccMoTpeHa [Iporpamma ono6perna HMK
Ha 3aceJaHuU Kadeapsl MaTeMaTH4ecKoro (akynbrera
ot 26 ampens 2024 r., nporokoa Ne 8 npotokos Ne 9 ot 3 mas 2024 1.

Spocnasnb



1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JAucuunnmna "CH0XKHOCTh BBIYUCIICHUI" obecrieunBaeT npruodOpeTeHue
dbyHIaMEeHTaIbHBIX 3HAHUN U yMeHHMH B coOoTBeTcTBUU ¢ DenepaibHbIM TOCYAapCTBEHHBIM
oOpazoBarenbHbIM cTaHaapTom HampasieHus '10.04.01-Muadopmarnmonnas 06e30mMacHOCTD"
(YpoBeHb MarucTpaTyphsl), COAEHCTBYeT ¢yHIaMEHTaIW3auuu 0Opa30BaHUs, PA3BUTHIO
JIOTUYECKOTO ¥ aJITOPUTMUYECKOTO MBIIUIICHUSI W (POPMUPOBAHUIO MATEMATUUYECKOTO U
o0lIeHayYHOTO MHUpPOBO33peHus. Llenpio u3yueHuss MAUCUUIUIMHBI  SIBJSIETCS  OBJIAJICHUE
0a30BBIMU MMOHATUSIMU U METOJIaMU TEOPUU aJITOPUTMOB, O3HAKOMJICHHE C X MPUMCHCHHSIMH B
obnmactu obOecrnieueHUsT WHGOPMALMOHHONW OE30MacHOCTH, YCTAaHOBIIEHHE CYIECTBOBAHUS
AITOPUTMUYECKH HEpa3pEIIMMBIX MPOOJIeM M 3HAYeHHE 3TOr0 (yHIAMEHTAIBLHOTO (QakTa
TEOpUU aAJITOPUTMOB JJIsi AJITOPUTMUYECKOM TPAKTUKH, KOMIIBIOTEPHBIX HAyK U 3alUThI
uH(pOpMaIlMK, O3HAKOMIICHHE C 0a30BBIMH TOIXOJAMH K OIICHKE CIIO)KHOCTH aJTOPHUTMOB M
3aJa4 ¥ HEKOTOPBIMU IIpUeMaMu NocTpoeHus 3 (HEKTUBHBIX aJITOPUTMOB.

2. MecTO IMCUUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Huctunnuaa "COXHOCTh BBIYMCICHUM' OTHOCUTCA K 4YacTH oOpa3oBaTeIbHOMN
nporpaMmel, GOpMHUpYEeMOH ydacTHHKamMH oOpa3oBaTeNbHBIX OTHOmeHuH. OnHa urpaer
UCKIIIOYUTENFHO BaXXHYIO pOJib s oOlleMaTeMaTHueckod u  obmenpodeccruoHalbHON
NOJArOTOBKHU crienuanucra. [Ipu ee u3yueHuu CymecTBEHHO UCIIOJIb3YIOTCS 3HAHMSI, T0JIy4EHHbIE
Opy MW3YYEHUH MaTEeMaTHYeCKHX IUCHUIUIMH “AnreOpa”, "Teopus uucen", "JluckperHas
maremaTuka', "MHpopmaruka", "MaTemarudeckas JIoruka ¥ Teopust anroputMoB" u "Teopus
anropuT™MoB". 3HaHUSA, YMEHHUS W HaBBIKH, I[IOJIYYCHHbIE MPU HIYYECHUH JIUCHUTUIIMHBI
"CI10’)XHOCTh BBIUMCIEHUN", HCIOJIb3YIOTCS o0yyaeMbIMH npu U3Y4YEHUHU
oOuienpodecCHOHaNbHBIX U CIICIUATBHBIX JUCIUILINH.

3. [lnanupyemble  pe3yJbTaTbl  O0y4YeHHs] MO JHCHUIUIMHE, COOTHECEHHbIE €
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUs 00pa30BaTeJbHOM NPOrPaMMbl

[Ipouiecc w3y4yeHHss AMCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHME CIEAYIOIIUX
komrieteHmii B cootBerctBur ¢ ®I'OC BO, OOII BO u npuoOGpeTeHus ciaeayrommux 3HaHUuH,
YMEHH, HAaBBIKOB U (MJIH) OTIBITA JIEATEIbHOCTH:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeuenn
KOMIIeTeHLUsI KOMIIeTEHINH IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH s
(xkoa u opmyIHpPOBKA) (xox u popmMyJIHpPOBKA)

yHI/lBepcaJILH])Ie KOMIECTCHIITUH

YK-1 H-yYK-1.7 3HaTh:
Crioco0eH oCcyIIecTBIATh | 3HAET METOBI U - METOJIbl U COBPEMEHHBIE CPEACTBA U
KPUTHYECKHI aHAIIN3 COBPEMEHHBIE CPEACTBA U TEXHOJIOTMH NIOMCKa HH(OPMAaLIUH;
MPOOJIEMHBIX CUTyalui TEXHOJIOTHH TTOHCKA - METOJIBI U CTIOCOOBI (PUIBTPALINH,
Ha OCHOBE CHCTEMHOTO rnH(pOpMaINU; METOJBI U KPUTHYECKOTO aHajn3a
M0JX0/1a, BEIpabaThIBaTh | CIIOCOOBI (PUIIBTPALIUH, Ymern:
CTpaTeruro JeiCTBUI KPUTHUYECKOI'O aHAJIN3a - AaHAJIM3UPOBATH 3a]a4y;
HN-YK-1.8 - IPUMEHATh METOJBI U COBPEMEHHBIE
YMeeT aHanu3upoBaTh CpeAcTBa MOMCKa HHPOPMAIHH;

3aJlayy IpUMEHSITh MeTObl | Biagers:

U COBPEMEHHBIC CPEICTBA HaBBIKAMHU ITOMCKA HH(DOpMAITHH C

rorcka HH(hOpMaIuy; HCIIOJIb30BAaHUEM COBPEMEHHBIX CPEJICTB U
H-YK-1.6 TEXHOJIOTHI

Biageet HaBrIKaMU IOUCKa




nHpOpPMAaLIUH C
HCIOJIb30BaHUEM
COBPEMEHHBIX CPEACTB U
TEXHOJIOTH

IIpodeccnonaJbHbIE KOM

NEeTCHIUHN

K-1

Cnocoben
pa3pabaThiBaTh
MaTeMaTH4YecKue MOIEIN
CHCTEM oDOecTicUeHUS
MHPOPMAaITMOHHOH
0e30MmacHOCTH,
MaTeMaTHYECKH
JIOKa3bIBaTh UX
COOTBETCTBHE
BBIOPAHHBIM TTOTUTHKAM
Oe3omacHOCTH

M-MIK-1.10

3HaeT pa3IMIHbIC TTOAXOIBI
K ONPEJICIICHUIO TIOHSATHUS
ITOPUTMa, METOIBI
JI0Ka3aTeJbCTBA
AITOPUTMHUYECKOM
HEPa3peUIMMOCTH H
METOBI TOCTPOCHUS
3(PEKTUBHBIX aITOPUTMOB
HU-1K-1.11

YMeeT olicHUBaTh
CJIO)KHOCTH aJITOPUTMOB H
BBIUMCIICHUN

3HaTh:

oTpezieNieHHe JeTePMUHIPOBAHHOMN 1
HEJICTEePMUHUPOBAHHOM K-JIEHTOYHOI
MaluHbl ThIOPUHTra: BHEIIHUI U BHYTPEHHUI
angaBUTHI, KOMaH/IBI U IpOrpamMma,
KOH(UTYypaLusi, OMCaHUEe BHITIOTHEHUS
KOMaH/]] B TEpMUHAX MPeoOpa30OBaHUs
KOH(UTYpannid, I36IKN, TPHHAIMAEMBbIC
(momyckaembie, pacro3HaBaeMbie) K-
JICHTOYHBIMH JI€TEPMUHUPOBAHHBIMH U
HeJIeTePMUHUPOBAHHBIMHA MaIIHHAMHU
TrropuHTa, MOAX0BI K OIIEHKAM CIIOKHOCTH
ITOPUTMOB U BBHIYMCIICHUH, BpeMEHHas U
€MKOCTHAsi MepbI CJI0)KHOCTH
(meTepMHUHUPOBAaHHBIN U
HEeJeTepPMUHUPOBAHHBINA CIy4an),
NOJMHOMHUATBHO OTPaHUYEHHBIC MAaIIUHEI
Trropunra, kinaccsl s361k0B P-TIME u P-
SPACE, NP-TIME, npumep si3b1Kka, He
Bxogmiero B xiracc P-TIME,

npobsiema NP = P? [TonuHomuanbHast
cBoauMocTh, NP-mostHoTa mpoGiembt
pacro3HaBaHus BHITIOJTHUMOCTH ISl OyJIEBBIX
¢ynkuuit (The satisfiability problem for
boolean functions, SAT-problem, SAT),
CJIOKHOCTH MPOOJIEMBI PaCTIO3HABaHUS
(YHKIIMOHANBHOW TIOJIHOTHI CHCTEMBI
OyneBbIX (DYHKIUH, CI0XKHOCTH poOIeM
BXOJKJICHHSI B KJIACCHI CAMOIBOMCTBEHHBIX,
MOHOTOHHBIX M JIMHEHHBIX QYHKIHA,
POOJIEMBI PACIIO3HABAHUS U ITPOOJIEMBI
Bxok1eHwus B si361ku, NP-Tpyanbie u NP-
MOJIHBIE S3bIKH (3a1a4u, pobnembr), NP-
MOJIHBbIE MPOOJIeMbI U3 PA3IMYHBIX Pa3JIeNiOB
MaTeMaTHKH, CIIOXKHOCTHAs KIIaCcCH(UKAITHSI
s361k0B: Kimaccel TIME(f(n)) u SPACE(f(n)),
wiaccel TIME(n”k), P-TIME u TIME(2n),
CJIO’)KHOCTHBIE HEPAPXHH, DJIEMEHTapHbBIE H
HEdJIEMEHTAapHBIC 33]1a9H (SI3BIKH ), CIIO)KHOCTH
Pa3penrMOCTH IEMEHTAPHON TEOPHUH TTOJIS
JEHCTBUTEIBHBIX YUCEN U apU(PMETUKU
[IpecOyprepa, Teopema Pabuna-durniepa,
ITOPUTMHUYECKH Hepa3pelIumMble MpoOIeMsl B
o0JacTH 3amuThl HHQOpMAaIIHHy,
JUCKPEIIMOHHAS TTOJINTHKA YIIPaBICHHUS
noctyrom, moaens HRU - Hepaspermmerii n
paspenrMbie BapUaHThI, HOPMAJIbHBIE
anropumer A.A.MapkoBa, CII0)KHOCTb €ro
OTIMCaHMS KaK Mepa CI0KHOCTH aJrOpUTMa,
RAM-mammas: (MIT).

YMeTn:




pa3pabaTsiBaTh AITOPUTMEI H OIICHUBAThH
CIIO)KHOCTH €T0 PeaTu3aIliil U CIO0KHON
peliaemMoit 3a1auu.

K-2

CrnocobeH
aHAIM3HPOBATh
MaTeMaTHYECKUe MOJEIH
CHCTEM 00ecTIeUeHUs
HH()OPMAITHOHHOH
0€30I1aCHOCTH, a TaKIKe
MPOBOJIUTH TECTUPOBAHUE
CPEJICTB 3aIIUTHI
nH()OpMAaITIH Ha
COOTBETCTBHE ITUM
MOJEIAM

HU-1K-2.12

Brnaneet naBeikamu
TIPUMEHEHUS METOJIOB 1
(hakTOB TEOpHUH
QITOPUTMOB JIJIst
pa3pabOTKH aJIrOPUTMOB
HU-MIIK-2.13

YMeeT olicHUBaTh
CJIOXKHOCTH aJITOPUTMOB H
BBIYHCIICHUH

YMeTh:

Biagers HaBbIKAMU:
OLEHKU BPEMEHHOW M €EMKOCTHOM CJI0KHOCTH
AJITOPUTMOB, MOJIYYEHHS BEPXHUX OLIEHOK

pa3pabaThiBaTh AITOPUTMEI H OIICHUBAThH
CIIO)KHOCTH €T0 PEeaTu3aIliil U CI0KHON
peliaemMoit 3a1ayu.

4. CTpyKTYpa M coepKaHue TUCHUIINHBI

OO01mmas Tpy10eMKOCTh TUCIUTUIMHBI COCTaBIISCT 3 3a4eTHBIX equHuIlbl, 108 akan. dacos.

Ne Tembl (pa3nesnl) Buabl yueOHbIX 3aHATHIH, ®DopMbI TEKYLIETO
n/n JAMCHUILINHDI, BKJIIOYAS CAMOCTOAITEIbHYIO | KOHTPOJISI yCIIeBaeMOCTH
HX CO/Iep:KaHHe padoTy CTy1€HTOB,
U UX TPYI0€MKOCTh ®DopMa NpPOMe:KyTOUHOM
(B akaleMUYECKHX Yacax) aTrecTalMu
? KonTakTHas pa6ora (no cemecmpam)
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1 BBonas mexius 2 Y cTHBIIM 0npoc
2 JeTepMuHUpPOBaHHEIE 2 2 1 1 3aganus It
MHOTI'0JIEHTOYHEIE MAIIIHHEI CaMOCTOSATEILHON
Trropunra (momarrHe#t) paboTHI
YcTHBII onpoc
3 Co>XHOCTh aJITOPUTMOB U 2 2 1 1 3amanust 1ia
BEIYHCIICHUH. CaMOCTOSITEILHOM
(momarrHeit) paboThI
YcTHBII onpoc
4 HenerepmunupoBaHHbIe 2 2 1 SagaHus s
MHOTOJICHTOYHbIE MAIIIMHBI CaMOCTOSATEILHOU
TrropuHra. (momarrHeit) paboTHI
YcTHBII onpoc
5 Bpemennas u eMkocTHast 2 2 2 1 Saganus It
MEpBI CII0)KHOCTH CaMOCTOSATEILHOU
(momarrHeit) paboTHI
YcTHbIH onpoc
6 CaoiicTBa QyHKINH 2 2 2 1 SagaHus It
CIIOKHOCTH CaMOCTOSITEILHOM
(momamneit) paboThI




YcTHBIH onpoc

7 CnoXXHOCTh IPOOJIEMBI 2 2 1 1 4 |3agaHus qs
Pa3pemnMOCTH CHCTEM CaMOCTOSITETFHON
JINHEUHBIX YPABHEHUI (momarmineit) paboThI

YcTHBII onpoc

8 NP-mosiHbIe IPOOIEMBI 15 2 2 2 |YcTHBIH O1Ipoc

YpaBHEHHUH B CBOOOTHBIX
MOJYTpyINax v Jis
PETYISIPHBIX S3BIKOB.

9 NP-mosiHbIe IPOOIEMBI B 2 2 1 2 |YcTHBIH O1Ipoc
Teopuu rpados.

10 |NP-mosHBIC IPOOIIEMBI U3 2 2 1 1 4 | KouTponbHas paboTa
Pa3INYHBIX Pa3eaoB
MaTEMAaTHKH.

11 |AaropuTMHYeCcKH 2 2 1 2 |YcTHBIH O1Ipoc

Hepa3pelIuMbIe POOIEMEI B
00J1aCTH 3aIUTEI

nH(pOpMaITUU
12 |CnoxHocTHAs 2 2 2 1 4  3apmaHus s
KJaccu(uKaIus SA3bIKOB CaMOCTOSITEIIbHOM
(momarrHeit) paboTHI
YcTHBII onpoc
13 |ClI0XKHOCTh OIMCAHUS 2 3 1 2 |YcrHBIH OmIpoc
HOPMAaJIBHOT'O aJiroprudma
A.A.MapkoBa
14 |Teopwus alropuT™MOB 1 2 3 1 1 2 |YcrHBIH omIpoc
3aJ]a9i MCIOJIb30BaAHUS
KOMITBIOTEPOB
15 |CroXxHOCTh KOHEYHBIX 2 3 1 2 |YcrHBIH omIpoc
00BEKTOB T10
A.H.KonmoropoBy

0,3 | 5,7 [3auer

Bcero 32 | 16 8 03] 517

Conep:xanue pa3iesioB IUCHUIIHHBI

Tema 1. BBognas jiekuus.

Hcropuss pa3BUTHS TEOpPUM alIrOpUTMOB. Teopus a@IrOpuTMOB U NPUHLMIIHKAJIBHBIC
BO3MO>XHOCTH BBIYUCIUTENbHBIX MalIMH. OIeHKa CI0KHOCTH aJITOPUTMOB U €€ 3HaueHue AJs
IIPAKTUKH.

Tema 2. JleTepMUHHPOBAHHbIE MHOT0JIEHTOYHbIEe MAIIMHBI ThIOpHUHTAa.

BHemHuit U BHyTpeHHHUI andaBUThl K-IEHTOYHOW AETePMUHHUPOBaHHOH MaminHbl ThIOpUHTA.
[Tporpamma u komanabl. Kon¢urypauuu. OnucaHue BBINOJIHEHHWS KOMAaHJ B TEPMMHAX
npeoOpa3oBaHuss KOHUTypanuil. SI3bIku, TpHHUMaeMble (IOMycKaeMble, pacro3HaBacMbie) K-
JIEHTOYHBIMU JE€TEPMUHUPOBAHHBIMUA MAalIMHAMH ThIOpHHTA.

Tema 3. CJ105KHOCTH AITOPUTMOB M BbIYHCJICHMIA.

Hekoropsle mnoaxoasl K OLICHKAM CIIOXKHOCTH aJIrOPUTMOB M BBIYUCIICHUH. Mopemn
BblunciaeHUM.  CIOKHOCTh  BBIUMCIEHMS  Ha JACTEPMUHUPOBAHHOW MamMHE ThIOpUHTa.
BpemenHnast 1 eMKocTHasi Mephbl CIOXKHOCTH (JI€TepMUHUPOBaHHBIN citydail). [loaumHOMUaIbHO
OrpaHUYEHHBIE JeTePMHHUpOBaHHbIE MamuHbl Thiopunra. Kiaccel s3sikoB P-TIME u P-
SPACE. IIpumep s3bika, He BXoasmero B kiacc P-TIME.

Tema 4. HeerepMuHNPOBAHHbIE MHOT0JICHTOYHBbIe MalIMHbI ThIOpUHTa.

BHenHuii 1 BHYTpeHHUI anaBUThl K-JIEHTOUHOW HEAETEPMHUHUPOBAHHOW MaIuHbl ThIOpUHTA.
[IporpamMa M KOMaHIbl HEICTEPMHUHMPOBAHHOW MamMHBI ThiopuHra. KX OCOOEHHOCTS.
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Kongurypauuu. Onucanue BbIMOIHEHUS KOMaHA B TEPMUHAX MpeoOpa3oBaHusi KOHPUTypaluii.
SI3bIKH, TIPUHUMAaeMble (JONMyCKacMbie) HEICTCPMUHHPOBAHHBIMU K-JIEHTOUYHBIMH MalldiHAMHU
Trropunra.

Tema S. BpeMeHHasi 1 eMKOCTHAsi Mepbl CJI0KHOCTH (HEETEPMUHUPOBAHHBIN CIy4ai).
Kiacc si3pikoB NP-TIME. IIpo6aema NP = P?

[TonuHOMHaNIbHAsE CBOJAUMOCTb.

CnoxHocth (NP-mostHOTa) 1TpoOIeMbl pacro3HaBaHUS BBIMIOJTHUMOCTH JUIs OYIeBbIX (YHKITUN
(The satisfiability problem for boolean functions, SAT-problem, SAT). CioxxHocTh TIPOOIEMBI
pacrno3HaBaHMsl (PYHKIIMOHAJIBHOM  TOJHOTHI CHUCTeMbl OyNeBbIX  (YHKIUI, CIOXKHOCTb
npoOjeM BXOXJIEHHUS B KJIAcChl CaMOJBOMCTBEHHBIX, MOHOTOHHBIX M JMHEWHBIX (DYHKIIUIL.
[Tpo6Giiembl pacrio3HaBaHUS U MPOOIEMbI BXOKICHUS B SI3bIKH.

NP-tpyanbie u NP-nosnble 361k (331241, IPOOIEMBI).

Tema 6. CBoiicTBa PyHKUMA CIT0KHOCTH.

Hwxnue onenku. CrnoxHOCTh paspemmocTtu apupmernku I[IpecOyprepa u sieMeHTapHOU
TEOPHH TOJIS ACHCTBUTEIBHBIX YKcell. Teopema Pabuna - Ouiepa.

CymiecTBOBaHME CKOJIb YTOHO CIIOKHO BBIUMCIUMBIX (DYHKIIUH.

Tema 7. CiI0:)KHOCTB P00JIeMbl Pa3peIMMOCTH CHCTEM JHHEHHbIX YPABHEHHU .

Pemenue cucreM 11e104UCICHHBIX IMHEHHBIX YPABHEHUM B LIEJIbIX, HATypaibHbIX U 0-1 yncnax.
Tema 8. NP-mouiHble mnpodjemMbl Ajs ypaBHeHUIl B CBOOOJHBIX MNOJYrpynmax M s
peryJsipHbIX sI3bIKOB.

Tema 9. NP-nosinbIe mpo06JieMbl B Teopun rpagos.

Tema 10. NP-niosiHbIe mpod/1eMbl U3 Pa3INYHBIX Pa3/iesIOB MaTeMATUKH.

Tema 11. AaropurMuyecKku Hepa3pemuMbie MPo0JeMbl B 00J1aCTH 32U THI HHGOPMAIIHH.
JluckpenoHHas MOJUTHKA YIIPABICHUS JOCTYIIOM - HEPa3pelIMMbIi U Pa3pelIuMble BapUaHTHI.
Mozxens HRU.

Tema 12. C10:kHOCTH ONIUCAHNSI HOPMAJILHOTO ajropupma A.A.Mapkosa.

Tema 13. Teopust aJIrOpuTMOB M 32124 UCIOJIb30BAHUSA KOMIIBIOTEPOB.

BoruncnuTenbHble BO3MOXKHOCTH — COBPEMEHHBIX KOMIBIOTEpOB. MaremaTuueckas MOEIb
KOMIbIOTEpa — MaluHa mpousBoibHOro gocryna (MIL). RAM-A machine  with random
access to memory. MIIJl - BeluMcIUMBbIE QYHKIIMM U HX CBSI3b C YaCTUYHO PEKYPCHBHBIMU

GyHKIUSAMU.
Tema 14. CioxHocTh KOHeYHBIX 00beKTOB 10 A.H.Kosimoroposy.

5. Oﬁpa3OBaTe.]'[bHLIe TEXHOJOIMH, B TOM YHUCJI€ TECXHOJOTUHA IJIECKTPOHHOIO Oﬁy‘IeHI/Iﬂ H
AUCTAHIUOHHbIC 06pa3OBaTe.111>H1)1e TEXHOJOTUH, HCII0JbB3YyEMbIC IIPpH OCYIIECTBJICHUU
06p330B3T€J’IbHOF0 nmpounecca mo JTMCuuIIinHe

B mporiecce 00yueHust HCMOMB3YIOTCS CIEAYIONINe 00pa30BaTeNbHbIE TEXHOIOTHH:

BBoaHasi JieKIUA — 1a€T TI€PBOE LEJIOCTHOE NPEACTABICHHE O JAUCUUIUIMHE H
OPUEHTHPYET CTYJEHTa B CUCTEME U3Y4YEHHUsS NAHHON AUCHUIUIMHBL. CTYIEHThl 3HAKOMSTCS C
Ha3HAYeHHEM U 3aJa4aMU Kypca, €ro poJIbl0 U MECTOM B CHUCTeME Y4YeOHBIX TUCIHILIUH U B
CHUCTEeME TOATOTOBKHM B IenoM. JlaeTcsi kpaTkuii 0030p Kypca, MCTOPHS Pa3BUTHS HAYKH W
MPAKTUKH, TOCTIKEHUS B ATOU cdepe, IMEHA U3BECTHBIX YUCHBIX, U3JIaraloTcs MepCreKTUBHbBIE
HampaBjieHUs ucciaenoBaHud. Ha 93Toil  JeKIuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpTraHHU3aIlMOHHBIE OCOOCHHOCTH paboThl B paMKax NaHHOW AWCIUIUIMHBI, a TakkKe JaeTcs
aHaJN3 PEKOMEHIyeMOU y4eOHO-METOIMYECKOU JTUTEPATyPHI.

AKaneMmndeckas JIEKIHS ¢ JIeMeHTaMH JieKIHMH-0eceabl — IT0CJIEA0BaTEIILHOE H3JI0-
JKEHHE MaTepuaia, OCYLIECTBISIEMOE NMPEUMYIIECTBEHHO B BHJIE MOHOJOTA IMPEnojiaBaTes.
DNeMeHThl JIeKIIMU-0ece bl O00eCNeurnBal0T KOHTAKT TMpEnoJaBaTessl C ayAuTOpHUEH, 4YTO
MO3BOJISIET TPHUBJICKATh BHUMAaHUE CTYJACHTOB K HanmOoJiee BaKHBIM TeMaM JIUCIUIUIHHBI,



AaKTUBHO BOBJIEKaTh HUX B Y4YeOHBII MpoLEecC, KOHTPOIUPOBATh TEMI H3JIOKEHUS Y4eOHOTro
MaTrepuaia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSTHUS.

IIpakTnyeckoe 3aHsATHE — 3aHATHE, TOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U
HABBIKOB I10 3aKPETUICHUIO TIOJYYCHHBIX Ha JICKIIUU 3HAHUMN.

KoncyabTauum — BUJ y4eOHBIX 3aHATHH, SBISIOIIMICS OAHOW W3 (OPM KOHTPOJIS
CaMOCTOSITENILHOM  paboThl  CTyACHTOB. Ha KOHCympTamusXx MO MPOCKOE CTYIEHTOB
paccMaTpuBalOTCs HauOoliee CJIOXKHBbIE MOMEHTBHI IMPU OCBOCHHM Marepuala IUCIHUILTUHBL,
MpernoiaBaTesib OTBEYaeT Ha BONPOCHI CTYJIEHTOB, KOTOPBhIE BO3HUKAIOT Y HUX B Ipoliecce
CaMOCTOSITENIbHOM pabOTHI.

6. IlepeueHb JIMIEH3MOHHOT0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJb3yeMOI0 IIPH OCYIIECTBJIEHHMH O00pa30BaTeILHOIO Ipolecca Mo
AUCUHUIINHE

B mpomecce ocymectBieHuss 00pa3oBaTENBHOTO — Mpomecca IO TUCIUIUIMHE
UCTIOJIB3YIOTCS:

it (hopMHPOBAHUS MATEPHAIIOB JIJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH ¥ IPOBEICHUS
POMEKYTOYHOW aTTEeCTAIMH, ISl OPMHUPOBAHUS METOIMYCCKUX MATECPUAIIOB TI0 JUCIUILIUHE:

- nporpammbl Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader;

- MikTeX (cBoboano pacnpoctpansemoe [10).

7. IlepeyeHb COBpPeMEHHBIX NPO(ecCHOHAJBHBIX 0a3 JAHHBIX W HMH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYHIECTBJIEHHH 00pPa30BaTEJILHOIO MpoLecca 1no
AUCHHILINHE (MPU HE00X0IMMOCTH)

B mpomecce ocymecTtBieHHs ~ 00pa30BaTENBHOIO — Mpolecca IO TUCIHIUIHHE
UCTIOJIb3YIOTCS:

- ABTOMaTH3MpOoBaHHas O6MbauoTeuHo-uHpopmannonHas cucrema «bYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnexTpoHHas bubnmoteynas cucrema «FOpaiit» https://urait.ru

- DnekTpoHHast OubimoreyHas cucreMa «KOoHCYyNnbTaHT CTyJEeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJHLHOW Yy4eOHOW JHUTEepaTypbl, PpecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn «MHTepHer» (IpH HEOOXOAMMOCTH),
PEKOMEHYeMbIX /ISl OCBOCHUS IMCHUIIINHbBI

a) OCHOBHasI JIUTEpPaTypa
1. M. M. TI'nyxoB, A. b. lllumkoB Maremarnueckass jgoruka. JluckpeTHbie (yHKIIHH.
Teopuss amroputmoB: yuyebHoe mocoome — Cankrt-IlerepOypr: Jlanp, 2021.
https://matematika76.ru/fm/rnyxoB.pdf
2. M. M. I'nyxoB, O. A. Kosznutun, B. A. [llanomuukos, A. b. Illumkos 3agauu u
YVOpaXHEHUS] 10 MaTeMaTUYeCKOM JIOTMKE, JHUCKPETHBIM (QYHKIUSAM U TEOpUHu
AJITOPUTMOB: yueOHoe  mocobme  —  Cankr-IlerepOypr: Jlans,  2021.
https://reader.lanbook.com/book/167678


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://reader.lanbook.com/book/167678

3. Hypues B. I'. DnemeHTHI TEOpUHU aITOPUTMOB: yuel. mocoOue yisi By30B - Spociasib,
SpI'Y, 2008 http://www.lib.uniyar.ac.ru/edocs/iuni/20080230.pdf
4. C. B. CypmomnaroB, E. B. OBumHHHMKOBa Maremarnueckas JIOTHKA M TEOPHS
QITOPUTMOB: YYEOHUK M MPAKTUKYM Ui By30B — Mocksa: U3natensctBo FOpaiit, 2022.
https://urait.ru/viewer/matematicheskaya-logika-i-teoriya-algoritmov-447321

0) 1OMOJIHUTEIbHAS JIUTEepaTypa
1. Axo A., Xonkpodpt [x., Yaeman JIx. [locTpoeHne u aHanmu3 BBIYUCIUTEIBHBIX
anropuT™MoB. - M.: Mup, 1979.
2. M. O. Acanos, B. A. bapanckuii, B. B. Pacun JluckperHas maremaruka: rpadsl,
MaTpOMJbl, aJNrOpUTMBL: ydeOHoe mocobue — Cankr-IlerepOypr: Jlanp, 2010
https://reader.lanbook.com/book/536
2. llypue B. I'. Marepuansl no aucuuiuimHe "Teopusi arOpuTMOB M CIOXKHOCTD
BBIYMCIICHUI": METO/I. yKa3aHUs - Spocnasip, Spl'y, 2010
http://www.lib.uniyar.ac.ru/edocs/iuni/20100268.pdf
4. NlypueB B. I'., DneMeHTBl TEOpUU MHOKECTB W MaTEMaTHYECKOH JIOTHKHU: yueO.
mmocooue TUTS BY30B - Spocapib, AplY, 2009
http://www.lib.uniyar.ac.ru/edocs/iuni/20090231.pdf
5. M. I'spu, J. JIxoHcoH BbruncnuTenbHble MalllMHBI U TPYIHOpELIaeMble 3a1a4u. - M.:

Mup, 1979
6. U. A. JlaBpos, JI. JI. MakcumoBa 3ajayl MO TEOPHUH MHOXKECTB, MAaTEeMaTHYECKOM
JIOTUKH u TEOpUHU aJrOPUTMOB - M.: du3MaTIUT. 2006.

https://www.studentlibrary.ru/ru/book/ISBN5922100262.html

9. MaTepuanbHo-TeXHHYecKas 0a3a, He0OX0AMMasl 111 OCYLeCTBJIEHUSI 00Pa30BaTeIbLHOI0
npoiuecca no JMCUMIUINHE

MarepuanbHo-TeXHUYECKas 0a3za, HeoOXoauMast JJIs OCYIIECTBICHUS] 00pa30BaTEIHLHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

- y4eOHbIe ayAUTOPUH JUTS TPOBEIACHUS 3aHSATHHA JEKIIMOHHOTO THIA M TPAKTHUYECKUX

3aHATUHN (CEMUHApPOB);

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI TPYIIIIOBBIX M WHANBUIYAIBHBIX KOHCYJIbTAIINH,

- ydeOHblE ayIUTOPUU JJIi MPOBEAEHHUS TEKYIIEro KOHTPOJII U IMPOMEKYTOUHOM

aTTecTaluu;

- IOMEUICHHUS JJIsi CAMOCTOSITENIbHON pabOThI;

- TOMEUICHUs /ISl XpPaHEHUS M MPOQUIAKTUYECKOTO OOCTYKHBAHUS TEXHUYECKHX

CpeAcTB 00yuYeHHUs.

[TomemieHust AJi1 caMOCTOSITENBHON pabOThl O0YYarOIIMXCsl OCHAIEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTu «/HTepHeT» M obecreyeHunem AoCTyna B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEAY OpraHU3aI|H.

ABTOp(BI):

[Tpodeccop, noxTop pus.-mareM. HayK Hypues B.I'.


https://urait.ru/viewer/matematicheskaya-logika-i-teoriya-algoritmov-447321
https://reader.lanbook.com/book/536

IMpuaoxenne Nel k padoyeil nporpaMMme I CIUANINHbBI
«CJ105KHOCTb BBIYHCJIEHHID)

DoH/1 OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TeKYIeld U MPOMeKYTOUYHOI aTTeCTAIIMH CTYIeHTOB
Mo AUCHUILINHE

1. TunoBbIe KOHTPOJILHBIE 32aHUSI HJIU HHBIE MAaTePUAJIbI,
HCIoJIb3yeMble B Npolecce TeKylleil aTrecTauu

Homamnue 3amanusi mo teme No2 '"JlerepMHHMPOBAHHbIE MHOIOJIEHTOYHbIE MAIIMHBI
Teropunra."

3amanus s camocrostensbHoro pemenus Ne 1 - 8 uz maparpada 2 gactu |1l cOoprrka
3amau  JlaBpoB M.A. 3agaum 1o TEOpUHM MHOXKECTB, MATEMaTHYE€CKON JIOTUKM W TEOpUU
anroputmoB / I.A. JlaBpoB, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Homamnue 3aganus no teme Ne3 "Cii0KHOCTH 2JITOPUTMOB M BbIYMCJIeHNH "

3amanus i camoctositenbHoro pemenns Ne 16.1 - 16.12 w3 maparpada 16 riassr 3
coopuuka 3amay  [nmyxoB M.M. 3amaum u ympakHEHHS IO MaTeMAaTUYECKOW JIOTHKE,
JVICKPETHBIM (DYHKIUSM M TEOPHH ITOPUTMOB: y4el. mocodue aist By3oB / M. M. I'myxos, O.
A. Kozautun, B. A. lllanomnukos, A. B. Ilumxkos. CII06., JIaas, 2008, 111 c.

Homamnue 3amanusi no teme Ned "HeTepMHMHUpPOBAHHbIE MHOTIOJIEHTOYHbIE MAIIMHBI
Teropunra."

3amanus g camocTosATeabHoro pemenus Ne 9 - 25 u3 maparpada 2 yactu Il cGopuuka
3amau  JlaBpoB M.A. 3agaun mo TEOpUHM MHOXKECTB, MATEMAaTHYE€CKOW JIOTUKU W TEOPUU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomaniaue 3ananns o reMe NeS "BpemeHHasi M eMKOCTHasi Mepbl CJI0KHOCTH"

3ananus aus camoctosTenbHoro pemenuss Ne 16.13 - 16.25 u3 naparpada 16 rnassl 3
coopHuka 3amau  [nmyxoB M.M. 3amaun M ynpaxHEHHs IO MaTeMaTHYECKO#l JIOTuKe,
JUCKPETHBIM (YHKIMSM M TEOPUU alIroOpuTMOB: y4ueO. mocodue g By30B / M. M. I'myxos, O.
A. Koznmutun, B. A. llanomuaukos, A. b. [lumkos. CII0., Jlans, 2008, 111 c.

Jomamnne 3aganus nmo Teme Ne§ "AJIropuTMHYeCKHe MOJETH. JJEMEHThI TeOpHH
aJropurMoB''

3ananus Ui camocrositenbHoro pemenus Ne 1 - 44 u3 naparpada 1 gactu 1l coopHuka
3amau  JlaBpoB M.A. 3amaun 1o TEOpUHM MHOXKECTB, MATEMAaTHYECKOW JIOTUKU W TEOpUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

3ananus Ut camocrositenbHoro pemenus Ne 1 - 25 u3 naparpada 2 yactu 1l c6opHuka
3agad  JlapoB M.A. 3amaum mo TEOpHUM MHOMKECTB, MATEMAaTHUYECKOW JIOTUKH W TEOpUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

3ananus g camocrositenbHoro pemenuss Ne 15.1 - 15.19 wu3 naparpada 15 rnassr 3
coopuuka 3amay  [nmyxoB M.M. 3amaunm u ynpaxkHeHHs IO MaTeMaTH4eCKOil JIOTHKe,
JUCKPETHBIM (YHKIIMSIM M TEOPUU alIrOpuTMOB: y4ueO. mocobue g By30B / M. M. I'myxos, O.
A. Kozautun, B. A. lllanomuukos, A. b. Ilumxkos. CII06., JTans, 2008, 111 c.

Jomainue 3aianus no teme Nell " Anropurmuyecku Hepa3pemmmblie NPod/aeMbl B 00J1aCTH
3amMThHl HHpopManuu. "'



3amanus aia camocTosTenbHOro pemeHus Ne 1 - 48 w3 maparpada 3 gactu |1l coopruka
3agau JlaBpoB U.A. 3agauu o Teopurd MHOXKECTB, MATEMATUYECKON JIOTUKHA U TEOPUH
anroputmoB / I.A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

3amanus Ui camoctositensHoro pemennus Ne 1 - 43 u3 naparpada 4 gactu 11 cOopauka
3anau JlaBpoB U.A. 3aiaun 1o TeOpuu MHOXKECTB, MATEMATHUECKOU JIOTUKU U TEOPUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomamnue 3ananus no reme Nel? "Ci10KHOCTb aAropuTMOB U BHIYHCIeHHH"

3amanus aisa camocrosTenbHoro pemenus Ne 16.1 - 16.26 w3 maparpada 16 riassr 3
coopuka 3amay  ['myxoB M.M. 3amaum u ympakHEHHS IO MaTEMATUYECKOM JIOTHKE,
JUCKPETHBIM (DYHKLHUSAM U TEOPHM ITOPUTMOB: y4eO. mocodue ans By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. Illanomuukos, A. b. IlIumkos. CII6., Jlans, 2008, 111 c.

Jomamnue 3ananus no reme Ne 12 " CioxxkHocTHasi Kiaaccuukanus nepedopHsbIx 3axay "

3amanus 1 camocTosTenbHoro pemenus Ne 16.1 - 16.26 u3 maparpada 16 riassr 3
coopuka 3amay  ['myxoB M.M. 3amaum u ympaxkHEHHS IO MaTEMATUYECKOM JIOTHKE,
JUCKPETHBIM (DYHKLUSAM U TEOPUU ITOPUTMOB: yueO. mocodue ais By3oB / M. M. I'myxos, O.
A. Kosnurun, B. A. lllanomuaukos, A. b. Ilumxkos. CII0., Jlaus, 2008, 111 c.

KonTtpoabHnas padora
3amanust A1 KOHTPOJIbHOH pa0oThl o Teme NelO "'NP-moJiHbie mpodJiembr’

1) OcHoBHble wuaen jgoka3aTenbcTBa NP-MOJHOTBHI MpoOJieMbl  (PYHKIIMOHATIBHOM
HOJIHOTBI JJ1s1 KOHEYHBIX CHUCTEM OyJeBbIX (PYHKIUI.

2) Joxazare NP-momHoTy nmpoOieMbl BXOXIEHMS B  KJIacC MOHOTOHHBIX
(caMO/IBOMICTBEHHBIX, JIMHEHHBIX ) OyIeBbIX QYHKIUH.

3) IloctpouTh LIENOUYKY MOIMHOMHUATIBHBIX CBOJUMOCTEN Pa3IMYHBIX MPOOIIEM.
[Tpumeuanue. Kaxaplii BapuaHT 3afaHus ONpenessercss BbIOOPOM KOHKPETHOH CHCTEMBI
OyneBbIX QYHKIMI U KOHKPETHOTO Kilacca OyJeBbIX (PYHKIIMM.

2. Ciucok BONPOCOB M (WJIM) 32/IaHMI /151 IPOBEACHUS IPOMEKYTOYHON aTTecTalluu

Bonpocsl k 3auery
mo qucuumianie "CloKHOCTh BHIYMCIeHui""

1. JlerepMuHUpOBaHHBIE MHOTOJIEHTOYHBIE MAIlIMHbI ThIOpUHTA.

BHemHuit 1 BHyTpeHHHUI andaBUThl K-JIEHTOYHOW AETEPMUHHPOBAHHOH MamivHbl ThIOpUHTA.
[Tporpamma u komanabl. Kou¢urypauuu. OnucaHue BBINOJHEHHUS KOMAaHJ B TEPMMHAX
npeoOpa3oBaHus KOHUTypanuil. SI3pIku, TpHHUMaeMble (IOMycKaeMble, pacro3HaBaeMbie) K-
JIEHTOYHBIMU JETEPMUHUPOBAHHBIMU MalllMHAMU THIOpHHTa.

2. CHOXHOCTh alNTOPUTMOB M BBIUMCIEHWH. HeKOoTophle MOIXOABI K OIEHKaM CIIOKHOCTH
QITOPUTMOB M BblUMCIEHUH. Moxpenu  BeluMciieHud.  CIIOKHOCTh — BBIUYMCIEHMSI  Ha
JIETEPMUHUPOBAaHHOW MamnHe ThropuHra. BpeMeHHas W eMKOCTHas MEpBI CII0KHOCTH
(TeTepMHUHUPOBAaHHBIA  citydyail). [lomMHOMHANBHO  OTrpaHUYEHHbIE JI€TEPMUHHUPOBAHHBIC
mammHbl Triopuara. Kiaccer s3eikoB P-TIME u P-SPACE. Tlpumep si3b1ka, HE BXOJAIIETO B
kiacc P-TIME.

3. HenerepMuHHpPOBaHHBIE MHOTOJICHTOYHBIE MAITHHBI ThIOPHHTA.

BHemrnmii 1 BHYyTpeHHUH andaBUThl K-TEHTOYHOH HEICTEPMUHUPOBAHHOW MalMHbl ThIOpHHTA.
[IporpaMMa M KOMaHIbl HEAETEPMUHUPOBAHHOM MamuHbl TbhiopuHra. Mx ocoOeHHOCTb.



Kongurypauuu. Onucanue BbIMOIHEHUS KOMaHA B TEPMUHAX MpeoOpa3oBaHusi KOHPUTypaluii.
SI3bIKK, TPUHUMAEMbIC (OMyCKaeMbIe) HEICTCPMUHHUPOBAHHBIMU K-JICHTOYHBIMH MAaIIMHAMU
Treropunra.

4. BpemeHHasi U EMKOCTHAasE MEpPbI CJI0KHOCTHU (HEAETEPMUHUPOBAHHBIN CITydail).

Kiacc si3pikoB NP-TIME. IIpo6aema NP = P?

[TonuHOMHaNIbHAsE CBOJAUMOCTb.

CnoxHocth (NP-mostHOTa) 1TpoOIeMbl pacro3HaBaHUS BBIMIOJTHUMOCTH JUIs OYIeBbIX (YHKITUN
(The satisfiability problem for boolean functions, SAT-problem, SAT). CioxxHocTh IpOOIEMBI
pacrno3HaBaHMsl (PYHKIIMOHAJIBHOM  TOJHOTHI CHUCTeMbl OyNeBbIX  (YHKIUI, CIOXKHOCTb
npoOjeM BXOXJIEHHUS B KJIAcChl CaMOJBOMCTBEHHBIX, MOHOTOHHBIX M JMHEWHBIX (DYHKIIUIL.
[Tpo6Giiembl pacrio3HaBaHUS ¥ MPOOJIEMBbI BXOXKICHHUS B SI3bIKH.

NP-tpyanbie u NP-nosnble 361k (331241, IPOOIEMBI).

5. CpoiicTBa (hYHKIIHMI CIIOKHOCTH.

Hwxnue onenku. CrnoxHOCTh paspemmocTtu apupmernku I[IpecOyprepa u sieMeHTapHOU
TEOPHH TOJIS ACHCTBUTEIBHBIX YKcell. Teopema Pabuna - Ouiepa.

CymiecTBOBaHHE CKOJIb YTOJTHO CIIO’KHO BBIYUCIUMBIX (DYHKIIUH.

6. Cro>kHOCTBH MPOOJIEMBI Pa3pEIIMMOCTH CUCTEM JIMHEWHBIX ypaBHEHUI.

Pemenue cucreM 1eIOYUCICHHBIX JIMHEHHBIX YPABHCHHM B LIEJIBIX, HATYpanbHbIX U (-1 grcax.
7. NP-moJsinble mpoOiembl Ui ypaBHEHHUH B CBOOOIHBIX MOJYIpyHmax W JUIsl PEryNISPHBIX
SI3BIKOB.

8. NP-moJsiHbIe ipo0sieMbl B TeOpHH rpadoB.

9. NP-nmostnbie mpo6iemMbl 3 pa3InyHbIX Pa3ieioB MaTEeMaTHKH.

10. AnroputMHuYecKH HEpa3pelmrMble TPOOIeMbI B 00IaCTH 3aIUThI HH(POpMAIUH.
JIucKkpenroHHas MOJIMTHKA YIIPABJICHHS JOCTYIIOM - HEpa3pelIMMbIid U Pa3pelIuMbie BAPHAHTHI.
Mozxens HRU.

11. Cito>xHOCTH OnMCcCaHus HOpMAIILHOTO anropudma A.A.Mapkosa.

12. Teopusi anropuTMOB U 3a7aud HCIIOJIB30BAHHUS KOMIIBIOTEPOB. BoruncnurenbHbie
BO3MOYKHOCTH COBPEMEHHBIX KOMITBIOTEPOB. MaTemMaTudeckasi MOJIellb KOMITbIOTepa — MaIliHa
npowusBosibHOTrO jgoctyna (MITI). RAM-A machine with random access to memory. MII]JT -
BBIYHCITMMBIC ()YHKITUU U UX CBSI3b C YACTHYHO PEKYPCHUBHBIMH (PYHKITUSMHU.

13. CnoxxHOCTh KOHEUHBIX 00BhekTOB 10 A.H.Konmoroposy.

3. IlepeyeHb KOMIIETEHI U, ITaNbl UX (OPMUPOBAHMS,
ONMCaHHUe NMoKa3aTeJeil U KpUTepHeB OLCHUBAHUS KOMIIETEHIIMI HA pa3jIMYHbIX 3Tanax
uX (hopMHupoOBaHMS, ONIUCAHNE IKAJIBI OLICHUBAHUA

3.1 Ixana oueHuBaHUusi cOPMUPOBAHHOCTH KOMIIETEHIMIA M ee oMK CAHHE

OnenuBanue YpoBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIMA B TMPOILECCE OCBOCHHS
JUACLUIUIMHBL  OCYLIECTBIISIETCA MO CIAEAYIOIIEH TPEeXypOBHEBOM IIKaJE:

IToporoBblii  ypoOBeHB - IPEANIONATac€T OTPAKEHHUE TEX OXKHMIAEMBIX pPE3YyJIbTaTOB,
KOTOpBIE ONpPENENSIOT MHUHUMAaJbHbIM HAaOOp 3HaHMW W (WIM) yMEHUH U (WJIM) HaBBIKOB,
MIOJIyYEHHBIX CTYAECHTOM B PE3YJIbTaTE€ OCBOCHUS IUCUUILUIMHBL. [lOporoBblil ypoBEHB ABIIAETCS
00s3aTeNbHBIM yYpOBHEM [UIsl CTyJE€HTa K MOMEHTY 3aBEpIIECHHUS UM OCBOCHMS JaHHOU
JUCLUIUIAHBI.

IIpoaBUHYTHII YpOBeHbB - IIPEAINOIAraeT CIOCOOHOCTh CTY/IEHTA MCIIOIb30BaTh 3HAHUS,
YMEHUS, HaBBIKU U (WJIM) OMBIT AEATEIBbHOCTH, MOJTY4YEHHBIE NTPH OCBOCHUHU IMCLUMUIUIMHBI, JUIA
pemieHuss NpogeccHOHANbHBIX 3adad. [IpoaBUHYTHII ypOBE€Hb  IPEBOCXOJUT IOPOTOBBIN
YPOBEHB 110 HECKOJIBKUM CYIIIECTBEHHBIM IIPU3HAKAM.
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Bbicokuii ypoBeHb - IpeaosaraeT CocoOHOCTh CTYJEHTAa HCIOJIb30BaTh MOTEHIUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB U (WMJIM) ONbITA AESTEIbHOCTH, IOJYyYEHHBIX IPU
OCBOCHMM JUCUMIUIMHBI, Ui TBOPUYECKOIO pEUIeHUs NpO(ecCHOHANbHBIX 3a7ad U
CaMOCTOSITENIFHOTO TIOMCKAa HOBBIX MOJXOJOB B HMX pEIICHUH IyTeM KOMOMHUPOBAaHHS U
UCIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB PpEIIEHUS MPUMEHUTEIbHO K KOHKPETHBIM YCIOBHSIM.
BrIcokuii ypoBEHBb IPEBOCXOAUT IIOPOTOBBIN YPOBEHD 110 BCEM CYIIECTBEHHBIM IIPU3HAKAM.

11



3.2 IlepeyeHb KOMIETEHIIUIA, 3TaNbI UX (POPMHUPOBAHUS,
onmucaHUe MoKa3aTeeil U KpUTepHeB OLIEHUBAHUSA KOMIIETEeHIM

HA Pa3IHYHbIX ITANaX UX (POPMHUPOBAHUS

Srans: IIxkaja 1 KpUTEPUHU OLEHNBAHUSA KOMIIETEH U
Kon bopmu Ha pa3jJIMYHbIX 3Tanax ux GopMUpoOBaAHHA
KOMIIe dopma P IMoxa3arenn
pOBaHUA
- KOHTPOJIS OlleHUBAHUS . . N
S— (Ne Tembl IToporoBwIiii IpoaBunyThIi Boicoxui
" (pa3nena) YPOBEHb YPOBEHb YPOBEHb
YHuBepcajibHble KOMIIETEHIIUH
VK-1 N-YK-1.7:
Croco - 3HAET METOJIbI 1
OeH COBpPEMEHHBIE 3HaTh:
3HaTh: METOBI U
ocyIle CpencTBa u METOMBI 1
COBpPEMEHHBIE CPEACTBA U
CTBIIAT TEXHOJIOTUH COBPEMEHHBIE | @ @ HomHCKa 3HATh: METO/IbI U COBPEMEHHBIE CPEICTBA U TEXHOJIOTUU
b ITOUCKA cpencTBa u MOMCKa MHPOPMAINH; METO/BI M CTIOCOOBI (PUIBTpaLINH,
nH(pOpMAIMN; METOABI U
KpUTHU uHpOpMaINH; TEXHOJIOTUU KPUTUYECKOTO aHaJIn3a
CHocoOb! pUIbTpAIH,
YeCKU - 3HAaeT METOJBI M | TIOMCKA
o KPUTHUYECKOTO aHalIn3a
i 3auer 14 CHoco0bI uHpOpMaINH; YMeTh: aHATU3UPOBATh 33]a4y; IPUMEHATh METOJIbI U
aHaIn GubTpanum, METOMBI 1 COBpPEMEHHBIE CPEACTBA MONCKA HHPOPMAIINH;
YMeTb: aHATU3UPOBATh
3 KPUTUYECKOTO CHoCcoO0BI
3aady; MPUMEHSTh
po0 aHajam3a bunpTpammuy, Baaners: HaBbIKaMu MOMCKA HHPOPMAIIUH C
. METObI U COBPEMEHHBIE .
€MHBIX N-YK-1.8: KPUTUYECKOTO UCIOJIb30BAHUEM COBPEMEHHBIX CPEJICTB U TEXHOJIOTHIA;
CpeJCTBa IMOUCKa
cuTya - ymeeT aHanM3a
o uH(pOpMaIHH;
Ui Ha aHaAJM3UPOBATh
OCHOB 3ajauy;
e - yMeeT
CHCTE PUMEHSTh




MHOTI'O MCTOABI N

MOJIXO COBpPEMEHHBIE

na, CpeJCTBA MOUCKA

BbIpad uHpOpMaLnu;

aTbIBa H-YK-1.6:

Th - BJIaJIeeT

cTpate HaBbIKaMH ITOUCKA

THIO uH(pOpMaIUU C

neuct HCIOJIb30BaHUEM

BUM COBpPEMEHHBIX
CPEICTB U
TEXHOJIOTHI;

IMpodeccnonanbHbIe KOMIIETEHIIUH

IK-1 3HaTh: 3HaTh: onpeneneHue 3HaTh: onpeeneHue 1eTepMUHUPOBAHHON U

Croco N-TIK-1.10 3Haer | ompeneneHue | IETCPMHUHHPOBAHHOW U HEJIETePMUHUPOBAHHOMN K-TICHTOYHOI MaIIuHbBI

OeH pas3iuyHbIe JETEPMUHUPOB | HEAETEPMUHUPOBAHHON | ThIOpUHIa: BHEIIHUI M BHYTPEHHUH ali(paBUTHI, KOMaHIbl
pa3pad MOJIXO/TBI K aHHOH | K-TeHTOYHO# MalIHEbI Y TIporpaMMa, KOH(QUTYpaIHs, OTIMCAHNE BHITIOITHEHUS
aTbIBa OTIpeIeIEHUI0 HeseTepMuHUp | ThIOpHHTa: BHEIIHUHA M | KOMaH/] B TEpMUHAX peoOpa3oBaHus KOH(UTypalui,
Th Jager 5.8 TIOHSATHS oBaHHOM K- BHYTPEHHUH ani()aBUTHI, | SI3BIKH, IPUHIMAEMBIE (JIOIyCKaeMbIe, paclio3HaBaeMbIe)
MaTeM ITOPUTMA, JICHTOYHOU KOMaH/Ibl U IporpamMmMa, | K-JIeHTOYHBIMU IETEPMUHUPOBAHHBIMU 1

aThyec METO/IbI MaIIuHBI KOH(UTypaImus, He/IeTEpPMUHUPOBAHHBIMH MalliHAM# ThIOpHHTA,

KHe Jl0Ka3arenbcTBa | ThIOpHHTa: OIMCAHME BHIMOJIHEHHUS | MOJXO/IbI K OLIEHKAM CJIOHOCTH aJrOPUTMOB U

MOJIEN QITOPUTMUYECKOHN | BHEIIHUHN U KOMaH]l B TEPMHHAX BBIUMCIICHUH, BPEMEHHAs U eMKOCTHAsE MeEpBbI

u HEPa3peluMOCTH | BHYTPEHHUI npeodpa3oBaHus CJIO’KHOCTH (JI€TEPMUHUPOBAHHBIN U

CHCTe Y METOIBI anaBUTHI, KOH(UTYpanwid, I36IKM, | HeJETEPMUHUPOBAHHBIN CITy4an), MOJIMHOMHUAIBHO

13
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N-T1K-1.11 ymeer
OLICHUBATh
CJI0’)KHOCTh
AJITOPUTMOB U
BBIYKCIICHUN

KOMaH bl U
nporpamma,
KoHpurypamus,
OIHCaHue
BBITIOJTHEHUS
KOMaH/I B
TEepMHHAX
npeoOpa3oBaHU
b
KOH(HUTyparuii
, SI3BIKH,
pUHUMAEMbIe
(omyckaemele,
pacrio3HaBaeM
bie) K-
JICHTOYHBIMHU
JIETEPMUHUPOB
AHHBIMH U
HE/IETePMUHUDP
OBAaHHBIMHU
MaIIMHAMH
TrropuHra,
MOJXOMBI K
OILIEHKaM
CJI0)KHOCTHU
QITOPUTMOB U
BBIYHCIICHUH,
BpEeMEHHasl 1
eMKOCTHasl
MepBI
CJI0)KHOCTHU
(leTepMHUHUPOB
AHHBIN U

MPUHUMAEMBbIE
(momyckaempble,
pacro3HaBaembie) K-
JIEHTOYHBIMU
JIETEPMUHUPOBAHHBIMU U
HEJIETEPMUHUPOBAHHBIMU
MamurHaMu ThrOpUHTra,
MOJIXO/JIbI K OI[EHKaM
CJI0’KHOCTH aJITOPUTMOB
¥ BBIUHMCJICHUM,
BpEMEHHas 1 EMKOCTHas
MEpPBHI CIOKHOCTH
(meTepMUHUPOBAHHBIN 1
HEJIETEPMUHUPOBAHHBIN
Clly4au), MOJTMHOMHUAIBHO
OTpaHUYCHHBIC MAIIUHBI
TrropuHra, Kjacchl
sa3b1K0B P-TIME u P-
SPACE, NP-TIME,
MpUMep sSI3bIKa, HE
BXOJSAIIETo B Kiacc P-
TIME,

npobnema NP = P?
IlonuHOMMATEHAS
CBOJUMOCTbD, NP-
MOJIHOTA poOIeMBbI
pacrno3HaBaHus
BBITTOJTHUMOCTH JUTST

OyneBbix ¢ynkumit (The
satisfiability problem for
boolean functions, SAT-
problem, SAT),
CJIOKHOCTbD HpO6J’ICMLI

OrpaHMYeHHbIe MallWHbI ThIOpUHTA, KJIACCHI SA3BIKOB P-
TIME u P-SPACE, NP-TIME, npumep si3b1ka, He
Bxosmero B kiace P-TIME,

npobnema NP = P? TlonuHomuanbsHast cBoauMocTh, NP-
MOJIHOTA TPOOJIEeMbl PACO3HABAHUS BBIMOIHUMOCTH JJIs
oynesbix ¢yukumii (The satisfiability problem for boolean
functions, SAT-problem, SAT), cioxHOCT POOIEMBI
pacnio3HaBaHus (YHKIIMOHATHHOW IOJHOTBI ~CHUCTEMBI
OyneBbIX (YHKIIHH, CIOXKHOCTb MPOOJIEM BXOXKIEHUS B
KJIACChl CAMOJIBOMCTBEHHBIX, MOHOTOHHBIX W JIMHEHUHBIX
GbyHKIUH, TpoONeMbl pacmo3HaBaHHs W MPOOJIEMbI
BXOXJIeHUs B s13bIkH, NP-Tpynnbie u NP-noJsiHble S3b1K7
(3amaun, mnpooOsemsl), NP-mosHbIe mnNpodIEeMBI U3
Pa3IUYHBIX Pa3/eliOB MATEMATHKH,

CII0KHOCTHAs KJacCU(pUKaLUsi  S3BIKOB:  KJIAcChl
TIME(f(n)) u SPACE(f(n)), xmaccer TIME(n”k), P-TIME
u TIME(27n), cl105kHOCTHBIE HEPAPXHH,

JJIEMEHTapHbIE W HEJJIEMEHTapHble 3aladud  (SI3bIKH),
CIIO)KHOCTh Pa3pelIMMOCTH 3JEeMEHTapHOW TEOpPHH MO
NeNCTBUTENbHBIX uncen u apudmeruku [IpecOyprepa,
Teopema Pabuna-®urepa, AITOPUTMHUYECKH
Hepa3penmMbple  TpoOJeMbl B O0JacTH  3allMUThI
uHbOpMaIliK, JUCKPEIIMOHHAS TOJIMTUKA YIpPaBICHUS
nocrynoM, Moxens HRU - Hepaspemmmblii  u
pa3peluMble  BapUaHThl, HOPMAJbHBIE  ANTOPU(PMBI
A.A.MapkoBa, CIOXHOCTb €ro OIMCAaHUsl Kak Mepa
cnoxxHoctd anroputma, RAM-mammast (MIT).

YMeTh: pa3pabaThiBaTh aTOPUTMBI U OIICHUBATH
CJIOKHOCTB €T0 pealli3allii U CIOXKHOM perraeMoit
3a/1auu, peliaTh CTaHJAPTHBIC 3a/1a4U MO OLIEHKE
CJIO)KHOCTH QJITOPUTMOB.
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HEJIETEPMUHHD | pacIio3HABAHMSI

OBaHHBIN (GyHKIMOHATBHON
ciy4an), MTOJTHOTBI CHCTEMBI
MOJMHOMHAIIBH | OyJIEeBBIX byHKIMH,
0 CJIO)KHOCTB npodIeM
OrpaHUYCHHBIC | BXOXKJCHUS B  KJIACCHI
MaIIuHBI CaMO/IBONCTBEHHBIX,
TeropuHra, MOHOTOHHBIX u
KJIACCHI SI3BIKOB | TMHEUHBIX byHKIHH,
P-TIME u P- | mpoGiemsl

SPACE, NP- pacro3HaBaHUs u
TIME, npumep | mpoGiieMbl BXOXICHUS B
SI3bIKA, HE s3bikd, NP-Tpyanbie u
BXOJIALLETO B NP-nosnbie SI3BIKU
kinacc P-TIME, | (3amauu, nmpoGaemsr), NP-
npobiiema NP | monHble mpodJembl U3
= P? | pasnmuunbIx pasnenoB
[TonuHOMHUANE | MATEMATHKH,

Hasl CIIOYKHOCTHAsI
CBOJIMMOCTb, KJIacCHU(UKALUS  SI3BIKOB:
NP-mostmora | kmaccet  TIME(f(n)) wu
poOIeMbI SPACE(f(n)), KJTaCChI
pacno3naBanus | TIME(n”k), P-TIME wu
BeinoaauMocTH | TIME(2n),

Ui OYNIEBBIX | CIIOKHOCTHBIE UepapXuH,
¢byukumii  (The | anemeHTapHbIC "
satisfiability HEedJIEMEHTapHbIE 3aJauu
problem for | (a3b1k0), CIIO)HOCTh
boolean pa3penImMocTH

functions, JNIEMEHTAPHON  Teopuu
SAT-problem, |moas  meHdCTBUTENBHBIX
SAT), gucen ®  apuGMETHKH
CIIO’)KHOCTB [TpecOyprepa, Teopema

15




POOJIEMBI
pacrmo3HaBaHUs
(GYHKIIMOHATIBLH
Ol MOJHOTBI
CUCTEMBI
OyJeBbIX
bynxumi,
CJIOHOCTh
npoOem
BXOXKICHHUS B
KJIACChI
CaMO/IBOMCTBEH
HBIX,
MOHOTOHHBIX H
JIMHENHBIX
dyHKuMi,
POOJIEMBI
pacro3HaBaHUs
U 1poOieMbl
BXOXKICHUS B
SI3BIKH, NP-
TPYyAHBbIE "
NP-nmosanble
A3BIKM (3a]a4H,
poOIeMbl),
NP-nmosinbIe
npoodsaemMsl U3
pa3IMYHBIX
pas3aenon
MaTeMaTHKH,
CIIOKHOCTHAs
Kiaccudukanu
s SI3BIKOB:

Pabuna-®umiepa,
AITOPUTMUYECKH
Hepasperumbie
npobiemMbl B 00JiacTH
3amThl  WH(pOPMAIINHY,
JTUCKPEIIMOHHAS
MOJIUTHKA  YIIPABJICHUS
nocrymnom, monaens HRU
- Hepa3pelmuMbld |
paspelMbie  BapUaHTHI,
HOpPMAJIbHBIC AITOPHU(PMBI
A.A.Mapkosa,
CJIO)KHOCTB €T0 OTHCAHHUSI
KaKk Mepa  CII0O)KHOCTH
aNropuTMa, RAM-
Mammssl (MIT).

YMmern: pazpabaTeiBaTh
AJIITOPUTMBI U OLIEHUBATh
CJI0OKHOCTB €T0
pean3alyy U CI0XKHOU
pelraeMoit 3a1a4u,
pelars CTaHAapTHBIE
3aJ1a4yM 110 OLIEHKE
CJI0KHOCTH aJITOPUTMOB.
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KJIACChI
TIME(f(n)) w
SPACE(f(n)),
KJIaCChI
TIME(n"k), P-
TIME u
TIME(2™n),
CJI0KHOCTHBIE
Uepapxuu,
3JIEMEHTapHbIE
u
He3JIEMEHTapH
bIe 3a1a4n
(S13BIKM),
CJI0HOCTh
pa3peiruMocTH
3JIEMEHTAPHOU
TEOpUU  TOJsA
JIEVCTBUTEIILH
BIX YHCel U
apuMeTHKH
[Ipecbyprepa,
TeopemMa
Pabuna-
Quuepa,
AITOPUTMHUYECK
u
Hepa3pelmmbie
npoOiieMbl B
obnactu
3aIUTHI
uH(popMaluuy,
JUCKPELIMOHHA
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s MOJIUTHKA
yIpaBIeHUS
JIOCTYIIOM,
monenr HRU -
Hepa3peIIMMbI
17| u
paspenimmsbie
BapHAaHTHI,
HOpMaJIbHBIC
anropuQmbl
A.A.Mapkosa,
CJI0’KHOCTh €r0
OIMCAHMS Kak
Mepa
CIIOKHOCTH
ITOpUTMA,
RAM-MaIuHe!

(MITA).

I1K-2.
Cooco
oexn
aHaau
3UPOB
aTh
MaTeM
aTu4ec
Kue
MO
u
CHUCTE
M
obecn

3aueT

7-12

" TIK-2.12
BJIaJieeT
HaBBIKAMHU
IPUMEHEHUS
METOJI0B U (PaKTOB
TEOPHH
QITOPUTMOB IS
pa3paboTku
QITOPUTMOB

N-TIK-2.13 ymeer
OIICHUBATH
CJIO)KHOCTD
AITOPUTMOB H

Ymers:
paspabarbIBaTh
QITOPUTMEI U
OLIEHUBATh
CJIO)KHOCTB €T0
peanu3anuu u
CJI0)KHOM
periaeMou
3a7a4H.

YMmern: pazpabaTeiBaTh
aJIrOPUTMBI U OLIECHUBATH
CJIOKHOCTh €r0
peanu3alny U CI0KHOU
pelaeMoit 3a1aumu.
Biagerr HaBbIKaAMHU:
OLICHKH BPEMEHHOU U
€MKOCTHOH CII0KHOCTH
AITOPUTMOB, ITOJTyYEHUS
BEPXHUX OLIEHOK

Ymethb: pazpabaTeiBaTh aJTOPUTMBI U OIEHUBATH
CJIO’KHOCTB €T0 peaju3aliy U CII0KHOHN peracMon
3aa4n.

Buaaaers HaBbIKAMHU: OLIEHKM BPEMEHHOM U EMKOCTHOM
CJI0’KHOCTH aJITOPUTMOB, MOJYYEHUSI BEPXHUX OLIEHOK
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[enpro mporenypsl OLICHUBAHUS SBISICTCS ONPECIICHNE CTETIEHN OBIAICHUS CTYICHTOM
OKMJIaeMBIMU pe3yJbTaTaMU OOy4YeHUsl (3HAHWSIMHU, YMCHHUSMHU, HaBBIKAMH W (WJIM) OMBITOM
JIeATEITLHOCTH ).

[Iporienypa olleHUBaHHS CTEIICHH OBJIAJCHHUS CTYICHTOM OXXHIA€MBIMU PE3yJIbTaTaMH
OOy4eHHUs OCYIIECTBISACTCS C IOMOIIBI0 METOAMYECKUX MaTepUaoB, IPEACTABICHHBIX B
pazziene «TUMOBbIE KOHTPOJBbHBIC 3aJaHHs WM WHBIE MaTEpHUalbl, HEOOXOAUMBIC Ul OLICHKU
3HAaHWHA, YMEHWW, HABBHIKOB U (WJIM) OMBITa JEATEIBHOCTH, XapaKTCPU3YIOIINX OTarbl
(bopMHpPOBaHUS KOMITCTEHIIHI)

3.3 KpnTepml OLlCHUBAHUSA CTCIICHU OBJIAICHUA SHAHUAMMU, YMCHUSIMHU, HABBIKAMHU H
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA cq)ole/IpOBaHHOCTI/I KOMIIeTe HIUM

IHoporoBslii ypoBeHb (0011IME XapaKTEPUCTUKH ):

— BIIaJIcHWE OCHOBHBIM 00HEMOM 3HAHUH 110 TIPOrPAMME JTUCIUILIAHEI,

— 3HaHWE OCHOBHOW TEPMHHOJIOTMH JaHHOW OO0JAacTH 3HAHWM, CTUJIMCTUYECKH TPaMOTHOE,
JIOTUYECKH MPABUIIFHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI 0€3 CYIIECTBEHHBIX OMNOOK;

— BJIQJICHUE HUHCTPYMEHTAPUEM JMCUUIUIMHBI, YMEHHME €ro MHCHOJb30BaTh B PELICHUU
CTaHJAPTHBIX (TUIIOBBIX ) 3a/1a4;

— CHOCOOHOCTh CaMOCTOSATEIHHO NPHUMEHSTH THUIOBBIC pEIICHWS B paMKax pabodeit
MPOrpaMMbl TUCIUIUIAHEI;

— YCBOEHHUE OCHOBHOM JIUTEpaTyphl, PEKOMEHJOBAaHHON paboueil mporpaMMoii JUCIUILTNHBL,

— 3HaHue 0a30BBIX TEOPH, KOHIEMIMA U HAMpaBICHUN MO U3y4aeMOU AUCLHUILINHE,

— caMocTosTeNNbHas paboTa Ha MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATHAX, MEPUOJIHYECKOE
ydacTue B TPYIIIOBBIX OOCYXKICHUSAX, IOCTATOYHBIM YPOBEHb KYJIbTYphl HCIOJHEHUS
3aJaHUMN.

IIpoaBuHYTHII ypoBeHb (00IIME XapaKTEPUCTHKH):

— JIOCTaTOYHO TOJHbIE W CHCTEMaTU3MpPOBAHHBIE 3HAaHUS B O00BEME IPOrpamMMbl
JUCLUILINHBL,

— HCIIOJB30BaHME OCHOBHOM TEPMHUHOJOIMH JaHHOM 001acTH 3HAaHUHM, CTUIMCTHYECKU
IPaMOTHOE, JIOTUYECKH IPaBUIBHOE H3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE JAEiaTh
BBIBO/JIbI;

— BJAJEHUE HHCTPYMEHTapUeM JHUCLUIUIMHBI, YMEHHE €ro HCIOJIb30BaTb B PEUICHUH
y4eOHBIX M MPO(eCCHOHANBHBIX 3a/1a4;

— CHOCOOHOCTh CAMOCTOSATEIBHO peIlaTh CIOXKHbIE 3aJauu (IpobiieMbl) B paMmkax padboueit
MIPOrpaMMBbl TUCHUIUIMHBI;

— YCBOEHHE OCHOBHOH U JONOJHHUTENBHOM JHTEpaTypbl, PEKOMEHIOBaHHON paboueit
IIPOrpaMMOM TUCHUIUIVHEI;

— YMEHHUE OpPHMEHTHPOBAaTbCA B 0a30BBIX TEOPUSX, KOHILEMUUAX M HAMpPABICHUAX IO
M3y4aeMOoH TUCUUIUIMHE U JaBaTh UM CPaBHUTEIbHYIO OLIEHKY;

— caMmocTosATeNbHas paboTa Ha MPaKTHUECKUX U JaOOpaTOPHBIX 3aHATHUAX, y4yacTHe B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUM.

Bbicokuii ypoBeHb (001111€ XapaKTEPUCTUKH ):

— CHCTeMaTU3UWpOBaHHbIE, TIJyOOKME W  TOJHBIE 3HAaHMA IO  BCEM pasjesam
JUCLUILINHBL,

— TOYHOE UCIOJb30BaHUE TEPMHUHOJOTUU JIaHHOM 0O0JacTH 3HaHWM,  CTHJIMCTHYECKH
IrpPaMOTHOE, JIOTUYECKH MPaBUIbHOE H3J0XKEHHE OTBETa Ha BOIPOCHI, YMEHHE JAeNaTh
000CHOBAHHBIE BBIBOJIbI;

— 0Oe3ympeuHoe BlIaJIecHUe WHCTPYMEHTapueM JAMCLHMILIMHBL, YMEHHE €ro HCIOJIb30BaTh
B [TOCTAHOBKE U PEIIEHUH HAyYHBIX U MPOPECCHOHATbHBIX 3a/1a4;



— CIIOCOOHOCTh CaMOCTOSATENIbHO M TBOPYECKHM pEIIaTh CIOXKHBIE 3amadyu (MpoOJieMbl) B
pamkax paboyeil mporpaMMbl IUCHUTIIHNHBL;

— T1IOJIHOE W TJIyOOKOE YCBOGHHE OCHOBHOW M  JONOJHHUTEIBHOM  JIUTEPATypHI,
pPEeKOMEH0BaHHOH pabovell mporpaMMOi JUCIIUIUIMHEI,

— YMEHHUE OpPUEHTHPOBATHCA B OCHOBHBIX TEOPUAX, KOHLEMUMIX M HAMNpPaBICHUSX 10
M3y4aeMOM JUCUUIUIMHE U 1aBATh UM KPUTHYECKYIO OLICHKY;

— aKTHBHAas CaMOCTOsTeNIbHAs paboTa Ha MPaKTHYECKUX MU JaOOpAaTOPHBIX 3aHATHSX,
TBOPUECKOE Yy4YacThe€ B TPYHIOBBIX OOCYXKIEHHUSAX, BBICOKHI YpOBEHb KYIBTYPHI
WCIOJIHEHUS 3aJaHUM.

3.4 OnucaHue Npoueaypbl BHICTABJIECHHUS OLEHKH

B 3aBucumoctu oT ypoBHA Cc(HOPMHPOBAHHOCTU KaXKAOW KOMIIETEHIIMHM 10 OKOHYaHUU
OCBOCHMSI JMCIUIUIMHBI CTYJICHTY BBICTaBJISETCS  OLCHKA. JJI1 JUCHUIUIMH, H3y4aeMblX B
TEYCHHE HECKOJIBKUX CEMECTPOB, OIIEHKAa MOKET BBICTABISATHCS HE TOJHKO MO OKOHYAHHH €€
OCBOCHHMSI, HO W B IPOMEKYTOUHBIX CEMECTpax. BuJ OLEHKH («OTIUYHO», «XOPOIIO»,
«YAOBIETBOPUTEIBHOY», «HEYTOBIECTBOPUTEIBHOY», <«3aUTEHO», «HE3aUTEHO») OIpeaeseTcs
paboueii mporpaMMoil AUCIUIUITMHBI B COOTBETCTBUU C YUCOHBIM IJIAHOM.

OneHka «OTJIIMYHO» BBICTABISIETCS CTYACHTY, Y KOTOPOTO Kaxaas KOMIIETEHIUS
(TIOTHOCTBIO WJIM YaCTHYHO (opMHUpyeMas JaHHOH JUCHUIUTHHON) chopMHpOBaHA HA BHICOKOM
YpOBHE.

OneHka «XOpOIIO» BBICTABISETCA CTYACHTY, Y KOTOPOTO KaXKJaas KOMITETEHIUS
(TIOTHOCTBIO WJIM YaCTUYHO (hopMUpyeMas JaHHOW TUCIUILUIMHON) cOPMUPOBaHA HE HIXKE, YEM
Ha IIPOJIBUHYTOM ypPOBHE.

OneHka «yIOBIETBOPUTEIHHO» BBICTABISICTCS CTYINEHTY, y KOTOPOTO KaxKJas
KOMTIETSHIHS (TIOJTHOCTBIO MJIM YaCTUYHO (hopMHpyeMast TaHHOW TUCIUIUIMHON) copMupoBaHa
HE HIKEe, YeM Ha IOPOrOBOM ypPOBHE.

OrneHka «HEYAOBIETBOPUTEIHFHO» BBICTABIACTCS CTYIEHTY, Y KOTOPOro XOTs Obl OfHa
KOMIIETEHIIHS (TIOJTHOCTHIO WJIM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIUILUINHON) chopMupoBaHa
HIWKE, YeM Ha TIOPOTOBOM YPOBHE.

OueHka «3a4yeT» BBICTABISETCS CTYACHTY, Yy KOTOPOro KaxKaas KOMIIETEHIUs
(TTOTHOCTBIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCIUIUIMHON) chopMupoBaHa HE HUKE, YEM
Ha IOPOTOBOM YpPOBHE.

OlieHKa «HE3a4YTEeHO» BBICTABIIAETCS CTYACHTY, Y KOTOPOTO XOTS ObI OJJHA KOMIETEHIIUS
(TIOTHOCTBIO MU YacTUYHO GopMupyemas JaHHOW NUCHUIUTMHON) cOpMUPOBAHA HIDKE, YeM
Ha MIOPOrOBOM ypOBHE.

O1neHka 0TBeTAa HA IK3aMeHe

OK3aMEHAIIMOHHBIM  OTBET  OIlCHUWBaeTcad 1o  4-x  OalbHOM  CHCTEME, B
COOTBETCTBHE c KOTOpOH BBICTABIISIOTCS OLICHKH COMIUYHOY, «xopouioy,
«y008671€MEOPUMENbHO», «(HEYOO0BICMEOPUMETBHO) .

[IpaBuia BICTABIICHUS OIEHKU:

OIICHKA «OMJUYHO» BBICTABISICTCS CTYIEHTY, €CIM OH BIAJCET MaTepuaioM
JUCIUIUIMHBI; YETKO U OIpeJeJeHHO OTBEYaeT Ha BOIPOCHI, JIETKO CpPaBHUBACT pPa3IUYHbIC
4acTH, COJNIIKaeT caMmble OTJAJICHHBIE TOYKM Y4YEHHUs, pa3OupaeT HOBBIE | CIIOXKHBIE
npeyiaraeMble eMy ciydyau, 3HaeT ciadble CTOPOHBI yYEHHSs, MECTa, IIe COMHEBAETCS, U UYTO
MO>XHO BO3Pa3UTh MIPOTUB TCOPHH.

OIIEHKA «XOpOouio» BBICTABISETCS CTYACHTY, €CIM OH TBEpPJO 3HAET W TOHUMAaeT
Marepuan, TPaMOTHO u 10 CYIIIECTBY n3jaraeT ero, HE JIOTTyCKaeT
CYILIECTBEHHBIX ~ HETOYHOCTEH B OTBET€ Ha IIOCTaBJICHHBIE BOIPOCHI, MPABHIHHO
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NPUMEHSET  TEOPETUYECKHE IMOJIOKEHHSI TPH PEIICHUH TPAKTHYECKUX BONPOCOB U
3a/1a4, BIajeeT HeoOXOIMMBIMHA HaBBIKAMU U TIPUEMaMH HX BBITIOJTHCHHS.

OLICHKA «y006/71eMmEOPUMeNbHO» BBICTABISCTCS CTYIEHTY, €CIM OH HWMEeT 3HaHUs
OCHOBHOTO MaTepuaia, HO He YCBOWJI €ro JeTajei, 3HaeT JUCHUIUINHY TOJBKO B TOM BHUJEC, KaK
OHa OblJIa eMy IperoJiaHa, HO MPUXOJUT B 3aMEIIATEILCTBO OT COMPHKOCHOBEHHBIX BOIIPOCOB,
mpeajaraéMbix Ha TOT KOHEI, 4TOOBl OH CONMM3MI MEXIy COOOH OTHaICHHEWINE TOYKH;
UCTIBITHIBACT 3aTPYAHCHUS TIPU BBHIIIOJHCHUU PAKTHYECKUX PadoT.

OIICHKA «HEey008/1emEOpPUMeIbHO» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HAET
3HAQYUTEIBHOM YacTH MNPOrpaMMHOTO MaTepualia, JOMyCKAaeT CYIIECTBCHHBIC OIIHOKH,
HEYBEPEHHO, C OOJIBIIUMH 3aTPyIHEHUSMHU M OMIMOKAMH BBITIOIHSCT MPAKTUYCCKUE 3aTaHMS.

O1eHKa YCTHOIO OTBETA HA 3a4eTe

VcerHBIM OTBET Ha 3ayeTe OICHUBACTCA 10 2 OallIbHOM CHCTEME. «3AUMEHO»,
«He3aUmMeHON.
OneHka «3aumeHo» CTaBUTCS, CCIIH:
- JIEMOHCTPUpPYEMbIC CTYJEHTOM 3HAHMSI  OTJIMYAIOTCS  JOCTaTOYHOM TIyOMHOW U
COAEPKATENBHOCTBIO,
- JIaeTCsl JJOCTATOYHO TOJIHBIM OTBET, KAK HAa OCHOBHBIE  BOMPOCHl, TAK H  Ha
JIOTIOTHUTEIIHHEIC;
- CTYZIEHT JAOCTaTOYHO CBOOOIHO BJa/IeeT TEPMUHOIIOTHEH;
- OTBET CTY/ICHTA HE COACPKUT MPUHITUIHAIBHBIX OMTHOOK.
O1eHKa «He3aumeHo0) CTaBUTCS, ECIIH:
- OOHapy)KEHO  HE3HAHWE WM HETIOHMMAaHHWE  CTYIEHTOM  OCHOBHBIX pa3eiiOB
JUCIUTLINHEIL;
- CTYACHT JIONYCKAeT CYIIECTBEHHBIC (aKTUUCCKUE OIMOKH, KOTOPHIE OH HE
MOYKET UCTIPABUTH CAMOCTOSITEILHO;
- HAa 3HAYUTEIbHYIO YacTh JIOMOJHUTEIbHBIX BOIPOCOB CTYACHT 3aTPyAHSACTCS [IaTh
MPaBUIbHBIN OTBET.

OuneHuBagye KOHTPOJLHBIX PA0OT:

Kaxxnas u3 ueThIpéx 3a/1a4 OLEHUBACTCS CIEAYIOIMMHU OalllaMHu:

0 (3amaua He caemana), 1 (caenaHo kKoe-uto), 2 (crenaHa NpUOIU3UTEILHO HAMIOJIOBHHY),
3 (cmenmaHa c HEKOTOPBIMU HemoueTramu), 4 (caenmaHa moiHoOCThI0). OOriee yucio OamioB 3a
Bce 4 3amanusi coctaBisieT 16. OneHka 3a paboTy CTylI€HTa CTaBUTCS B 3aBUCHMOCTH OT
HAaOpaHHOTO UM YHCIia OaJIOB:

0 — 4 6amna — HEYIOBIETBOPUTEIHHO,

5 — 8 6anIoB — yAOBIETBOPUTENHHO,

9 — 12 GaToB — XOpOIIIOo

13 — 16 6amnoB — OTIUYHO.
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IMpuiaoxenne Ne2 k padodeil nporpaMMme Q1 CHUAIINHbBI
«CJ105KHOCTb BBIYHCJICHUID)

MeToauuecKkue YKazaHnus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHO (hopMoOIi M3NOKEHUsT ydeOHOro MaTtepuasa no aucuuiuinHe 'CII0XKHOCTh
BBIUNCJICHUN" SBISIOTCA JIEKLUU, YTO CBA3AaHO, IPEXKE BCETO, C JOCTATOYHO BBICOKMM YPOBHEM
abCTPaKTHOCTH M3y4aeMbIX B TEOPUH AITOPUTMOB M CIOKHOCTH BBIYHMCICHUH, €€ TIIyOOKUMU U
IPOYHBIMU CBA3SIMM C OCHOBAaHUSIMHM MaTeMaTHKd U uH(popMmaTuku. [lo OONBLIIMHCTBY TeM
IIPEyCMOTPEHBI IPAKTUUECKHUE 3aHATHUS, LEIbI0 KOTOPBIX ABIJISETCS 3aKPEIJIEHUE JIEKIIMOHHOTO
MaTepHaga IyTeM pelleHus ClelualbHbIM 00pa30M MOA0OpaHHbIX 3a7jau U YIPaKHEHUH.

Jljig ycrienHoro 0CBOEHUs AUCLUUIUIMHBI BA)KHO CaMOCTOSITENIbHOE PEIICHUE JOCTATOYHO
6onb1Ioro Habopa XOpoIIO MOAOOPaHHBIX 3a/1a4, KaKk B ayJAUTOPUH, TaK M CaMOCTOSATEJIBHO B
KayecTBE JOMAIIHUX 3amaHuid. [lpumepbl pemieHuss 3amad  pa3OMparOTCs HaA JIGKIHMAX U
IPAaKTUYECKUX 3aHATUAX, NPU HEOOXOAMMOCTH MO Haubojee TPYIHBIM TeMaM IPOBOISATCS
JIOTIONIHUTENIbHBIE KOHCYyNbTauu. (OCHOBHas LeNb pELIEHUs 3aJad — I[IOMOYb YCBOUTH
(byHaaMeHTallbHble TIOHATHS W OCHOBBI MareMaTWdyeckod Joruku. [l pemieHus 3amay
HEO0OXOJUMO HE TOJBKO 3HAaTh, HO W IIOHMMATh JIEKIMOHHBIM Marepuail. [loatomy B nponecce
U3y4eHHs] JUCLMIUIMHBI — PEKOMEHJYyeTCsl peryisipHas paboTa ¢ KOHCIEKTaMHU JIeKIUH U
PEKOMEHI0BaHHOM JIUTEPATYPOH.

bosibioe  BHMMaHUE JOJKHO OBITh YIEJNEHO BBINOJIHEHUIO JOMallHed paboTsl. B
Ka4yecTBE 3aJaHUi Il CaMOCTOATENBHOM pPabOThI J0OMa CTYACHTaM MpPEeUIaraloTcs 3a1add,
aHAJIOTUYHBIE PAa300paHHBIM Ha JEKIUSIX M MPaKTHUECKUX 3aHATUSAX WIM HEMHOro Ooiee
CJIOKHBIE, KOTOPbIE SIBJISIIOTCS PE3YIbTaTOM O0BEINHEHUS HECKOJIBKUX 0a30BBIX 3a/a4.

JUis TpOBEpKHM M KOHTPOJISL YCBOEHHUS TEOPETHUYECKOro MarepHala, MpHOOpPETEeHHBIX
IPAKTUYECKUX HABBIKOB Pa0OTHI C OCHOBHBIMU MOHATHSIMH MaTEMATUYECKOM JIOTUKU B T€YEHUE
o0y4yeHMsI TPOBOJATCS  MEpONPHUATHS TEKyIleH aTTecTalid B BMJE YCTHOIO OIpoca Ha
NPAaKTUYECKUX 3aHATHAX M KOHTPOJIBHOW paboOThl B 5-oM cemecTpe. Takke NpOBOASTCS
KOHCYJIbTallUM (MpH HEOOXOJMMOCTH) IO JIEKIMOHHOMY MaTepualy M pa30opy HEKOTOPBIX
3a/IaHUH JIJI1 CAMOCTOSITEIBHOU PaOOTHI.

B koHIle M3y4eHMS AMCLMILIMHBI CTYIEHTHI CHAIOT 3K3aMEH. DK3aMEH INPUHHUMAETCS 110
HK3aMEHALIMOHHBIM OumieTraM, KaXKIblii M3 KOTOPBIX BKJIIOYAEeT B ceOs JBa TEOPETUUECKUX
Bonpoca. buiersl (opMUpPYIOTCS Ha OCHOBaHMM CIMCKa BOIPOCOB K 3K3aMEHY, KOTOPBIH
OXBAaTbhIBACT MOJHOCTBIO BCIO MpOrpamMMmy JUCHUIUIMHBL. Ha caMocTosATenbHYyI0 MOJATOTOBKY K
DK3aMEHY BBLIEIAETCA 3 JHs, BO BpeMs IOJArOTOBKU K 3K3aMEHY IIPEIyCMOTpPEHA TIPYyMIOBas
KOHCYJIbTAIHSI.
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