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1. Ilesin ocBOEHUS AUCHMUILIMHBI

JAucuunnmza "CHOXHOCTh  BBIUHUCICHUN" obecrieunBaeT  IPUOOpETEHHE
dbyHIaMeHTaIbHBIX 3HAHUN U yMeHHMH B coOoTBeTcTBUU ¢ DenepaibHbIM TOCYAapCTBEHHBIM
oOpa3oBatenbHbIM  crangaprom  Hampaienus 10.05.01-Kommberoreprass 6e3omacHOCTB"
(YpoBeHb cHeuuaguTeTa), CoJIeHCTBYeT ¢yHIaMEHTaNIu3aluu OoOpa3oBaHMs, Pa3BUTHIO
JIOTUYECKOTO ¥ aJITOPUTMUYECKOTO MBIIUICHUSI W (OPMUPOBAHUIO MATEMATUYECKOTO U
o0LIeHAYYHOTO MHUpPOBO33peHus. Llenpio u3yueHuss NUCUUIUIMHBI  SIBJSIETCS  OBJIAJICHUE
0a30BBIMU MMOHSATUSMHU U METOJIaMU TEOPUHU aJTOPUTMOB, O3HAKOMIJICHHE C X MPUMCHEHUSMH B
obnmactu obOecrnieueHUsT WHGOPMALMOHHONW OE30MacHOCTH, YCTAaHOBIIEHHE CYIECTBOBAHUS
QITOPUTMUYECKH HEpa3pEIIMMBIX MPOOJIeM U 3HAYeHHE 3TOro (yHIAMEHTAIBLHOTO (QakTa
TEOpUU aJITOPUTMOB I aJTOPUTMUYECKOM MPAKTUKH, KOMIIBIOTEPHBIX HAyK M 3allUThl
uH(pOpMaIlMK, O3HAKOMIICHHE ¢ 0a30BBIMH TOJIXOJaMH K OIEHKE CIIO)KHOCTH alTOPUTMOB U
3aJa4 ¥ HEKOTOPBIMU IIpreMaMu NocTpoeHus 3 (HEeKTUBHBIX aJITOPUTMOB.

2. MecTo nucuuniuibl B cTpykType OIl cnenuaiaurera

Hucumrummaa "CIIO)KHOCTh  BBIYMCIEHUH" OTHOCHTCA K 4YacTH, (QOpMHpYyeMon
y4acTHUKaMU 00pa3zoBaTeNbHBIX OTHOIIEHUH O5oka b.1. OHa urpaer MCKIIOYUTEIBHO BaXHYIO
poJib ISl o0IIeMaTeMaTHYeCcKo 1 001ernpodecCuoHaIbHOM MOATOTOBKY cneruanucta. [Ipu ee
M3YYECHUU CYIIECTBEHHO HCIOJIb3YIOTCS 3HAHUS, MOMyYEHHBIC MPU U3YyYCHUH MaTeMaTHUYECKUX
muciumuine - “Anrebpa”, "Teopuss umcen", "luckpernas wmaremaruka", "MHdopmaruxa',
"Marematuueckasi JIoruka u teopust anroputMoB' u "Teopus anroputmoB". 3HaHUS, YMEHUS U
HAaBbIKH, NOJYyYEHHbIEC MPU U3YUYEHUU JUCHUILIUHBL "CII0)KHOCTh BBIUMCIEHHUH", NCIIOJIB3YIOTCS
00y4aeMbIMH NPU U3y4EHUHU 00IIETTPOPECCHOHANTBHBIX U CIIEIUAIBHBIX JUCIUILIHH.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O JMCHUILUIMHE, COOTHECEHHbIe €
IUVIAHNPYEMBbIMH Pe3y/JIbTATAMH 0CBOCHHUS 00pa30BaTeJbHOM NPOrpaMMbl

[Ipornecc n3yyeHus QUCUUIUIMHBI HAIIPaBJIeH Ha (JOpMUPOBAHHE CIEAYIOUINX KOMIIETCHIINN B
cootBercTBUM ¢ PI'OC BO, OOII BO u npuoOpereHus ciaenyromux 3HaHui, yMEeHU, HaBBIKOB
U (UJM) ONBITA AESITETBHOCTHU:

®opmupyemas Nuaukarop nocTuzkeHust Ilepeuennb
KOMIIeTEeHIUA KOMIIETEHIIUH INIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHH s
(kox n (kox u popmyIMpOBKA)
¢popmyInpoBka)

YHI/lBepca.]'IbeIe KOMIICTCHI MU




YK-1 Criocoben
OCYIIECTBIISATh
KPUTUYECKUM  aHauu3
poOJIEMHBIX
CUTyallul Ha OCHOBE
CUCTEMHOI0 TOJXO07a,
BbIpa0aThIBaTh
CTpaTEruio ACHUCTBUI

N-YK-1_ 6 3HaeT meTozbI
COBpPEMEHHBIE CPEACTBA U
TEXHOJIOTHH MTOMCKA HHPOPMALIUY;
3HaeT METO/Ibl U CIIOCOObI
(GuIbTpau, KPUTHYECKOTO
aHanmM3a

H- YK-1_7 ymeer ananu3upoBaTh
3a/1a4y; yMeeT MPUMEHSTh METO/IbI
Y COBpEMEHHBIE CPEJICTBA TTOUCKA
nH(popManuu,

N-YK-1_8 BnaaeeT HaBbIKaMU
MOMCKa HH(POPMAIIIH C
HCIIOJIb30BAHUEM COBPEMEHHBIX
CPEJICTB ¥ TEXHOJIOTHH;

3HAaTh: MCTOJIBI U
COBpPEMEHHBIE CPEJICTBA U
TEXHOJIOT'MH ITOKUCKa
uHGOPMAITIH; METOIBI U
Croco0b! (GUIIBTpALINHY,
KPUTHYECKOT'O aHAJIN3a

YMeTh: aHATH3UPOBATH
3aady; NPUMEHSITh METO/IbI U
COBPEMEHHBIE CPEJICTBA MOUCKA
uH(pOpMaIHH;

Baanerb: HaBbIKaMU [TOMCKA
nH(pOpMAIINY C
MCIIOJIb30BAaHUEM COBPEMEHHBIX
CPEACTB U TEXHOJIOTUH;

IIpodeccnonaibHbIEe KOMIIETEHIIUH




IK-1. Cnocoben
pa3pabaThiBaTh
MaTEeMaTHYCCKHE
MOJICIIN CHCTEM
obecreueHust
UH(pOpMaLOHHON
0€30I1aCHOCTH,
MaTeMaTU4YECKU
JIOKa3bIBaTh ux
COOTBETCTBUE
BBIOpPAHHBIM
MTOJTUTUKAM
0e30ImacHOCTH

N-TTIK-1.6 3Haer
paziinyHbIe
MOJIXOJIbI K
ONPEIEICHUIO
MTOHSTHS
anropuTMma,
METO/IbI
JI0Ka3aTelIbCTBa
ANTOPUTMUYECKOU
HEpa3peuImMoCTH
U METO/[IbI
MIOCTPOEHUS

3 PEKTUBHBIX
aJIrOpUTMOB

N-TIK-1.7 ymeer
OLICHUBATH
CIIOJKHOCTD
aJIrOPUTMOB U
BEIUMCIIEHUH

3HaTh: onpeaereHrue 1eTePMUHUPOBAHHON U
HEJICTEPMUHUPOBAHHOM K-JICHTOUHOM MaIlINHBI
TrropuHTra: BHEIIHUN U BHYTPCHHUH an(aBUTHI,
KOMaH/Ibl ¥ TIporpamma, KoHpuryparus,
OIMCaHUE BIMOJIHEHHUS KOMaH B TEPMUHAX
npeoOpa3oBaHus KOH(MUTYPAIIHA, S3BIKH,
MIpUHUMAaeMbIe (JJOMyCKaeMble, Paclio3HaBaeMBbIE)
K-JIEeHTOYHBIMH JCTEPMUHUPOBAHHBIMU H
HeJeTePMUHUPOBAHHBIMU MalMHaMu ThlopuHTa,
MOAXO/bI K OLIEHKAM CJIOKHOCTH JITOPUTMOB U
BBIUMCIICHUH, BpEMEHHAsi U eMKOCTHAsI Mepbl
CJIOKHOCTH (JI€TEpPMHUHHUPOBAHHBIN U
HEeJIETePMUHUPOBAHHbIH CITydan),
MOJIMHOMHAJIBHO OTPAHUYCHHBIE MAaIIUHBI
Trropunra, knaccse s361k0B P-TIME u P-SPACE,
NP-TIME, npumep si3bika, HE BXOJISIIETO B
xiace P-TIME,

npoonema NP = P?  [lonuHOMHManmpHas
CBOJHMOCTD, NP-mosHoTa POOJIEMBI
pacrio3HaBaHUS BBIMOJIHAMOCTH I OYJIEBBIX
bynkmii (The satisfiability problem for boolean

functions, SAT-problem, SAT), CclI0XHOCTb
npobsemMbl  pacrio3HaBaHMs — (YHKLHMOHAIBHOMN
MOJIHOTBl ~ CUCTEMBI  OyJieBbIX  (YHKIUH,

CIIO)KHOCTh MPOOJEM BXOXIEHUS B KIIACCHI
CaMOJIBOMICTBEHHBIX, MOHOTOHHBIX M JIMHEHHBIX
byHKIUA,  TpoOiieMbl  paclo3HaBaHUA |
npoOseMbl BXOXKIeHHs B 361k, NP-Tpyanbie u
NP-nosnble s3piku (3amauu, mpodbremsr), NP-
NOJIHbIe NPo0JeMbl W3 pPa3INMYHBIX pPa3/EeJioB
MaTeMaTHKH, CIIOKHOCTHas KJaccupuKanus
s3pikoB:  kimaccel  TIME(f(n)) u SPACE(f(n)),
kiaccel  TIME(n*K), P-TIME wu TIME(2"n),
CIIO)KHOCTHBIE ~ HMEpapXuH, DJIEMEHTapHblE W
HEdJIEMEHTapHbIe 3a/auM  (S3bIKH), CIOXKHOCTb
pa3peimrMoCTH  3JIEMEHTApPHOM TEOpHM MO
NeUCTBUTENBHBIX ~ 4Yucel U apu(METHKH
[IpecOyprepa, Teopema Pabuna-®umiepa,
QITOPUTMUYECKH Hepa3pelMble NpoOieMbl B
oOjacTu 3amuThl MHGOPMAIUK, TUCKPELUOHHAS
MOJIUTHUKA YIpaBJIeHus AocTynoM, moaens HRU -
HEpa3peliMMBbIi W pa3peliiMble  BapUaHTEHI,
HOPMaJIbHbIE anropuQmol A.A Mapkosa,
CIIO)KHOCTh €Tr0 OIMCAaHUSl KaK Mepa CIO0KHOCTH
anroputMa, RAM-matmasr (MI1]]).

Ymethb: pa3zpabaTeiBaTh aJTOPUTMBI H OIEHUBATH
CJIO’KHOCTB €T0 peau3aliy U CIOKHON
pelraeMoit 3a1a4u.




N-T1K-2.6 Bnaneer

ITK-2. Cnocoben

AHAIU3UPOBATh HaBBIKAMH

MaTeMaTHYECKHE IPUMCHCHHA BEPXHITX OIGHOK
MOJICITH cuctem | METOIOB 1 (haKkTOB

obecreueHust TEOpUH

UH(OPMAIMOHHOIM AJITOPUTMOB JIJISL

0€30I1aCHOCTH, a TaKXKe paspaboTku

IIPOBOJUTH aJIrOPUTMOB

TECTUPOBAHUE CPEACTB
3alUThl  UHPOPMALUU
Ha COOTBETCTBHE ITUM
MOJIETISIM

pelaeMon 3a1a4u.

Baanerb HaBbIKAMM: OIICHKU BPEMEHHOM 1
€MKOCTHOH CJIO)KHOCTH QJITOPUTMOB, ITOJIy4EHUS

YMeTh: pa3pabaTeiBaTh aIrOPUTMEI H OIICHUBATH
CJIOKHOCTB €0 Pean3aliy U CIOKHOU

4. CTpykTypa u coaepxkaHue TMCHHUILIMHBI '"'CJ10KHOCTh BbIYHCIeHHI"

OO61mas TpyA0eMKOCTh JUCHHUIUINHBI COCTaBIsIeT 3 3a4yeTHBIX enuHulpl, 108 akan.gacos.

Ne Templ (pa3aedibl) Buabl y4eOHbIX 3aHATHH, ®opMbI TEKYLIETO
n/n AUCHHILIMHBI, BKJIIOYasl CAMOCTOSATEIbHYIO KOHTPOJIfA
HX CO/ep:KaHue = padoTy CTy1eHTOB, yCIeBaeMoCTH
3 H X TPYJA0E€MKOCTh
= (B akaJleMHYeCKHMX 4acax) ®opma
o IPOMEsKYTOUHOIH
arrecTauuu
(no cemecmpam)
KonTakTHas padora
0] o = L2
22 55
= Q a, < g = q
= O ) = = xR = H
= = = 2 s @ & .8
4 = < = = N fas) g
) = Q. > o |2 q
= X ) o o |9 d
S € S| ER
= = < < (O
1 Beenenue. 8 YcTHBII onpoc

I/ICTOpI/I}I Pa3BUTHA TCOPpUU

aJrOpUTMOB. Teopus
AITOPUTMOB u
MPUHIIMITHATEHBIC
BO3MOXHOCTH
BBIYMCIIUTEILHBIX MAaITuH
(xommbroTepoB).  OreHka
CJIO)KHOCTH aJTOPUTMOB U
ee 3Ha4YeHUe TUIS

KOMITBIOTEPHOU MPAKTHKHU.




JleTepMHUHUPOBAHHbIE
MHOTI'0JICHTOYHbIE
MamuHbl ThbOpUHTa.
BHemHuii ¥ BHYTpEHHUHU
anpaBuThl  K-JICHTOYHOI
JIETEPMUHUPOBAHHOU
MaIIUHbI TrropuHra.
IIporpamma M KOMaHABI.
Koudurypammmu.
Onucanve  BBINOJTHEHUS
KOMaHa B  TEpMHHAX
npeoOpa3oBaHUs
KoHpurypanuii.  S3b1ku,
MIPUHUMAEMBbIC
(momyckaemele,
pacro3HaBacMbIe) k-
JICHTOYHBIMU
JIETEPMUHUPOBAHHBIMU
MammHaMu TrIOpUHTA.

3amanus hilat e
CaMOCTOATEJIbHOMN
(momarmHel) paboThl
VYerHbli onpoc

CJ10’)KkHOCTH AJITOPUTMOB
" BBIYMCJEHHH.
HexoTtopble moaxoabl K
OlLICHKaM CII0KHOCTH
aJrOPUTMOB n
BBEIYHCIICHUM. Monenu
BeIunciieHui. CI0KHOCTB
BBIYMCIICHHS Ha
JIETEPMUHUPOBAHHOM
MallliHe TrropuHra.
BpeMeHnHass u eMKOCTHas
MepbI CIIOKHOCTH
(TleTepMUHUPOBAHHBIN
ciyyait). [lommHOMHAIBHO
OTpaHUYECHHBIE
JIETEPMUHUPOBAHHBIC
MallTHEI TrropuHra.
Knaccer s3p1k0B P-TIME 1
P-SPACE. Ilpumep s3bika,
He BXOMsIIEro B kiacc P-
TIME.

3agaHus I
CaMOCTOATEIIbHOMN
(momarnrHei) paboThI
VYerHbli onpoc

HenerepmuHupoBaHHbIE
MHOI'0JICHTOYHbIE
MamuHbl ThOpUHTa.
BHemnuii 1 BHYTpeHHUU
andaButel  K-enTouHOMN
HEJETEPMUHUPOBAHHOU
MAaIIUHBI Treropunra.
IIporpaMmmMa u KOMaHIbI
HEJIETEpPMUHUPOBAHHOU
MamuHbl  TeropuHra. Hx
0COOEHHOCTD.

3amanus TSt
CaMOCTOSITEIbHOM
(tomariHel) paboThI
YcTHBIN onpoc




Kondurypammmu.

Onucanve  BBINOJTHEHUS
KOMaHJa B  TEpMHHAX
npeoOpa3oBaHUs
KoHpurypanuii.  S3b1ku,
MIPUHUMAEMBIC
(momyckaeMele)
HEJCTePMUHUPOBAHHBIMU
K-IeHTOYHBIMH MalIMHAMA

TrropuHra.

Bpemennasi u eMKOCTHas1 3ananus JUIst
Mepbl CJI0KHOCTH CaMOCTOSITEIILHOM
(HemeTepMUHHUPOBAHHBIN (momarnrHei) paboThI
cirydait). VYeTHBli onpoc

Kiace s3eikoB NP-TIME.
[Tpobnema NP = P?

[TonmmrOMHUanNbHAs
CBOJIHMMOCTb.

CI105)KHOCTD (NP-
MOJIHOTA) po0IIeMbI
pacro3HaBaHMs
BBITIOJTHUMOCTH JUIST

Oynebix Qynkmuii  (The
satisfiability problem for
boolean functions, SAT-

problem, SAT).
CH0oXHOCTb poOIeMbl
pacro3HaBaHHA
GbyHKIIMOHATBEHOU
MIOJTHOTBI CHCTEMBI
OyneBbIX GbyHKIUH,
CJI0KHOCTh npobsem
BXOXJIEHUS B  KIIACChI
CaMOJIBOMCTBEHHBIX,
MOHOTOHHBIX U JIMHEHHBIX
GyHKIHI. [IpoGnembr
pacrio3HaBaHUs u

npoOJeMbl BXOXICHUS B
S3BIKU.

NP-tpyanbie u  NP-
NMoJIHbIe SsI3bIKU  (3a7a4u,
poOJIEMBI).

CpoiicTBa pyHKIMIT
CJI0KHOCTH.

Huxane oneHku.
CnoxHoCTb
pa3pemnMocTu
apupmetuxu [IpecOyprepa
Y DJIIEMEHTApPHON TEOPHUH
10JIs1 AEVCTBUTEIBHBIX

Samanus
CaMOCTOSITEIbHON

JUTSA

(tomariHel) paboThI

VYerHbIN onpoc




yucen. Teopema Pabuna -
@uiepa. CyniecTBoBaHNE
CKOJTb YTOJIHO CIIOKHO
BBIYUCIUMBIX (DYHKITHIA.

Ci0:)kHOCTH  TIPO0JIEMBI
pa3pemIMMOCTH  CHCTEM
JIMHEHHBIX YPABHEHUIA.
Pemenue CHCTEM
LEJIOYNCIEHHBIX
JUHEUHBIX YpAaBHEHUH B
LEeJbIX, HATYpaJIbHbIX U 0-
1 yncnax.

3amanus U1
CaMOCTOSATEIIbHOMN
(momarnrHei) paboThI
VYerHbli onpoc

NP-monble  mpoOiembl
U1 ypaBHEHUH B
CBOOOJHBIX IOJIYTPYIIIIAX
u s peryJsipHbIX
A3BIKOB.

NP-mosiHbIe mpoOsieMbl B
Teopuu rpados.

YcTHbIM Onpoc

10

NP-mosnble  mpodJieMbl
U3 pa3IM4yHbIX Pa3/eIoB
MaTeMaTHKH.

KonrponsHas pabora

11

AJNropuTMUYECKH
Hepa3peluMble
npodjemMbl B 00JacTH
3alMTHI HH(POPMALIMHU.
JuckpennoHHas MOJUTUKA
yIpaBIeHUS JOCTYIIOM -
Hepa3peIMbIi u
pa3penrMble BapUaHTHI.

YcTHbI onpoc

12

CrnoxHocTHas
KJIaccupuranus

A3bIKOB. Kuaccest
TIME(f(n)) u
SPACE(f(n)).

Krnaccer  TIME(n"K), P-
TIME u TIME(2"n).
Cno’KHOCTHBIE HepapXUu.
DneMeHTapHbIe u
HEDJIEMEHTApHBIE  3a/1a4M
(SI3BIKH).

CI10XHOCTB
pa3permMocTu
AJIEeMEHTapHON TEOpUHU
HOJIst N CTBUTENBHBIX
yhucen M apupMeTHKU
[TpecOyprepa.

3agaHus 1A
CaMOCTOSITEIIBHOU
(tomarrHeit) paboTbI
VYerHbli onpoc

12

Ci0KHOCTD OIUCAHUSA
HOPMAJILHOT'O
anropugma

YcTHBII onpoc




A.A.Mapkosa.
13 |Teopust aaropurMoB mu 3 N1 1 1 YcTHbI onpoc
3ala4d  HMCI0JIb30BAHHA
KOMIIbIOTEPOB.
BeruucnurensHbie
BO3MOXKHOCTH
COBPEMEHHBIX
KOMITBIOTEPOB.
MaremaTrueckasi MOJEIb
KOMITBIOTEpa— MallhHa C
MIPOU3BOJILHBIM  JIOCTYIIOM
k namartu (MIID). RAM-A
machine with random
access to memory. MI1]] -
BBIYUCIIUMBIC (YHKIUUA U
ux CBsI3b C YaCTU4YHO

PEKYpPCUBHBIMH
byHKIHUSIMEI
14 |Ca0oKHOCTHh  KOHEYHBIX 3 1 1 VYcTHbI onpoc
00beKTOB no
A.H.Koamoroposy.
32 |16 5 54,7
0.3 3ayer
Bcero 32 |16 5 0,3 [54,7

Conep:xanue pa3iesioB NporpaMMbl IMCUUILUIAHBI '"CJI05)KHOCTh BHIYHCIEHHH '

1. BBeaenue.

Hcropust pa3BUTHS TEOPUH AITOPUTMOB. Teopus aarOpuTMOB U IPUHIIUITHAIbHBIE
BO3MOXHOCTH BBIYUCIIUTCIIbHBIX MAllIH. OHGHKa CJIIOKHOCTHU aHFOpI/ITMOB " €€ 3HAUYCHUC OJId
MPaKTUKH.

2. leTepMUHMPOBAHHbIE MHOT0JICHTOYHbIe MAIIUHbI ThIOpHHTa.

BHemHuii 1 BHyTpeHHMI anaBUThI K-TTEHTOYHOW IeTEPMUHUPOBAHHON MalnHbl ThIOpUHTA.
[Tporpamma u komanabl. Konpurypauuu. Onucanue BbINOJIHEHUS] KOMaH/1 B TEpMUHAX
npeoOpa3oBaHus KOHPUTypaluid. SI3bIku, MPUHUMaeMbIe (J0TycKaeMbie, pacro3HaBaeMbie) K-
JIEHTOYHBIMU JAETEPMUHUPOBAHHBIMU MaIllMHAMU ThIOpUHTA.

3. C105KHOCTH aJrOPUTMOB U BbIYMcIeHNH. HekoTopble Moaxo/ bl K OLlEHKaM CI0XKHOCTH
QITOPUTMOB M BBIUUCIIEHUH. Mopaenu BbraucieHuid. CI0XHOCTh BBIYMCICHHS Ha
JIeTepMUHHAPOBAaHHOM MalnHe ThiopuHra. BpemeHHas u eMKOCTHast Mephbl CIIOKHOCTH
(meTepMHHHPOBAaHHBIN cirydaii). [lonmrnHOMHATPHO OrpaHHYSHHBIE IETEPMHUHAPOBAHHBIE
mamuHbl Teropunra. Kiaccst s3sikoB P-TIME u P-SPACE. Ilpumep si3bika, He BXOJSIIETO B
knacc P-TIME.

4. HenerepMUHUPOBAHHbIE MHOT0JIECHTOYHbIE MAIIMHBI ThIOpUHTa.

BHemrHuii 1 BHyTpeHHMI angaBUTh K-TE€HTOYHON HEJJeTEPMUHUPOBAHHOW MalTHHbI ThIOpHUHTA.
[TporpaMma u KOMaH 1bl HEETEPMUHUPOBAHHOM MaHbl ThiopuHra. 11X 0cO6eHHOCTb.
Kondurypauuu. Onucanue BbIIOJIHEHUS KOMaH B TEpPMUHAX MPeoOpa3oBaHMs KOHPUTypaIHid.




SI3pIKH, TPUHUMaeMbIe (IOITyCKaeMble) HEACTCPMUHHPOBAHHBIMU K-JICHTOYHBIMH MaIlInHAMH
TrropuHra.

5. BpemeHHasi H eMKOCTHAsI Mepbl CJI0KHOCTH (HEIETEPMUHUPOBAHHBIN Cllydail).

Kiacc si3pikoB NP-TIME. IIpo6aema NP = P?

[TonuHOMHaNIbHASL CBOJIUMOCTb.

Cnoxuocts (NP-mosiHOTa) Mpo0iieMbl paciio3HaBaHUs BBIMOJIHUMOCTH ISl OyIIEeBbIX (YHKIIHH
(The satisfiability problem for boolean functions, SAT-problem, SAT). CioxxHocTh TIPOOIEMBI
pacrno3HaBaHMsl (PYHKIMOHAJIBHOM  TOJHOTBI CHUCTEMbl OyJeBbIX  (YHKIIHMM, CIOXHOCTb
npoOjeM BXOXJIEHHUS B KJIAcChl CaMOJBOMCTBEHHBIX, MOHOTOHHBIX M JMHEWHBIX (DYHKIIUIL.
[Tpo6GiieMbl pacrio3HaBaHUS U MPOOIEMbl BXOKACHUS B A3BIKH.

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

6. CBoiicTBa (PyHKIHIi CIT0KHOCTH.

Huxnue onenku. CinoxHocTh paspemnmoctu apudmeruku [IpecOyprepa u anemMeHTapHOR
TEOPHH MOJIsl ACHCTBUTEIBHBIX YyKces. Teopema PaOuna - @uiiepa.

Cy1iecTBOBaHUE CKOJIb YTOJIHO CIIOKHO BBIYMCIUMBIX (DYHKIIUH.

7. C10:XkHOCTH P00OJIeMBbI Pa3pelIMMOCTH CHCTEM JIMHEeHbIX YPABHEHUIA.
Pemenne cucrem OEJIOYUCICHHBIX JIMHENHEBIX ypaBHCHI/Iﬁ B IICJIbIX, HATYPAJIbHBIX U 0-1 gucnax.

8. NP-nmosinbie mpobiemsl sl ypaBHEHH B CBOOOTHBIX MOJYTPYIIIAX U ISl PEryISIPHBIX
A3BIKOB.

9. NP-nmoJsibIe ipo0sieMbl B TeOpHH rpadoB.
10. NP-nostnbIe 11po0ieMbl M3 Pa3IMYHBIX Pa3IeiIOB MAaTEMATHKH.

11. AnropurMHYecKH Hepa3peluMble NPo0JeMbl B 00J1ACTH 3a1HUTHI HHPOPMALHH.
JluckpenoHHas MOJIUTHKA YIIPaBICHUS JOCTYIIOM - HEpa3pelIMMbIi U pa3pelInMble BapUaHTHI.
Mogens HRU.

12. Ci105kHOCTH ONMUCAHMA HOPMAJIBHOTO anropupma A.A.Mapxkosa.

13. Teopusi aJropuTMOB M 321a4H MCIOJb30BAHHS KOMIBIOTEPOB. Beruucnurensusie
BO3MOXHOCTH COBPEMCHHBIX KOMIIBIOTCPOB. Maremaruyeckas MOZICJIb KOMIIBIOTEpA — MalllrHa
npowusBosibHOTrO jgoctyna (MIT). RAM-A machine with random access to memory. MIIJT -
BBIUMCINMBIE QYHKIIUU U UX CBSI3b C YACTUYHO PEKYPCUBHBIMHU (PYHKIUSIMHU.

14. Croxuocth KOHeYHbIX 00beKTOB 0 A.H.Koimoroposy.

5. O0pa3oBaTe/IbHbIe TEXHOJOTHH, HCIOJIb3yeMble P OCYIIeCTBJIEHHH 00pa30BaTeIbHOI0
npouecca no AMCHUILVINHE

B nporuiecce 00yueHust HCHOIB3YIOTCS CleAyolre 00pa3oBaTeIbHbIE TEXHOIOTHH:

BBoaHas Jieknusi — 1a€T NEPBOE LEJIOCTHOE NPEICTaBICHHE O JUCLUIUIMHE U
OpUEHTHUPYET CTYACHTAa B CUCTEME M3y4eHHUs NaHHOW MUCHMIUIMHBL. CTYAEHTHI 3HAKOMSTCS C
Ha3HAuYEHUEM U 33/1adaMU Kypca, €ro pojibl0 M MECTOM B CHUCTeME YYEOHBIX AUCLUIUIUH U B
CHUCTEME MOATOTOBKH B 1enoM. [laercs kpaTkuil 0030p Kypca, HUCTOPHS pa3BUTHS HAyKU U
NPaKTUKU, TOCTHKEHUS B 3TOH cdepe, UMeHa U3BECTHBIX YUEHBIX, U3JIaraloTCsl MEepCHeKTUBHBIC
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HampaBjieHUs ucciaenoBaHuid. Ha 93Toil  JeKIuMM  BBICKA3bIBAIOTCS  METOAMYECKHE U
OpTraHHU3aI[MOHHBIE OCOOCHHOCTH pabOThl B pamMKax NaHHOW IWUCHUIUIMHBI, a TaKXKe JaeTcs
aHaAJIU3 PEKOMEHAYEMON yueOHO-METOINYECKON JTUTEePaTyPh.

AxageMuyeckas JeKIus (WU JEKIUs 00IIero Kypca) — mocjieJoBaTelIbHOEe U3JI0KEHUE
Marepuana, OCYLIECTBIIEMOE NPEUMMYIIECTBEHHO B BHJE MOHOJOra IPernojaBaTels.
TpeboBaHus K aKaJeMHUYECKOH JIEKIMH: COBPEMEHHBI Hay4HBIH YpOBEHb M HACHIICHHAS
MH(OPMATUBHOCTb, yOeqUTeNbHAs apryMeHTalus, JOCTy[Has M I[OHSATHAas pedb, 4eTKas
CTPYKTypa W JIOTHKA, HAJIMYME SIPKUX NPUMEPOB, HAYYHBIX JOKa3aTeJIbCTB, OOOCHOBAHM,
(bakToB.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUW M
HAaBBIKOB U 3aKPEIJICHUIO MTOJIYYEHHBIX Ha JIEKIUH 3HAHUM.

6. IlepeyeHb MH(pOPMALMOHHBIX TEXHOJIOIMil, MCIOJb3yeMbIX IPH OCYLIECTBJICHHH
o0pa3oBaTeIbHOI0 MpoLecca MO JMCHMILIMHE, BKJIKYAs INepeYyeHb JIHMIEH3NOHHOIO
NMPOrpaMMHOro obecneyeHusi W HUHPOPMALMOHHBIX CHPABOYHBLIX cHcTeM (NpH
HEe00XO0UMOCTH)

B nporecce ocyiiecTBiaeHus: 00pa3zoBaTeIbHOTO MIPOLECCA UCTIONb3YOTCS:
-IIPOrpaMMHOE 00ecIIeYeHne TSl CO3AAHUS M IEMOHCTPAIMH TPE3CHTAINHA, WILTIOCTPAIHA U
JPYrux y4eOHbIX MaTepHaJIoB:
- Microsoft Windows (B coctaBe Microsoft Imagine Premium Electronic Software Delivery);
- Microsoft OfficeSTD 2013;
- MikTeX (cBobGomHO pacmpoctpansiemoe I10).

— s Toucka ydeOHOM JsuTepaTypbl Oubnuorexku Spl'Y  — ABTOMaTH3UpOBaHHAs
oubnuoreunas uadopmarmonnas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOII M  [IONMOJHHUTEJbHOW Y4eOHOIl JIMTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn «MHTepHeT», HEOOXOIMMBIX s
OCBOEHHUS THCHMUILINHBI

a) OCHOBHAf JIUTEpPaTypa
1. TI'myxoB, M. M. Maremaruueckas yoruka. /luckpernsie QyHkiuu. Teopus aaroputmos :
yuebHoe nocobue / M. M. I'nmyxos, A. b. lllumkos. — Cankrt-IlerepOypr : Jlanp, 2021. —

416 c. — ISBN 978-5-8114-1344-7. — TekcT : »neKTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/168441 (mara oOGpamienus:
28.01.2022).

2. 3amaud M yIpaKHEHUS 110 MaTEMaTHYECKON JIOTUKE, TUCKPETHBIM (DYHKIIMSAM U TEOPUHU
anropuT™MoB : yueOHoe nmocodue / M. M. I'myxos, O. A. Koznutus, B. A. [llanomankos, A. b.
MumkoB. — Cankt-IlerepOypr : Jlanp, 2021. — 112 c. — ISBN 978-5-8114-0853-5. —
Texcrt : anexTpoHHbIH // Jlanb : 3nekTpoHHO-OubauoTeuHas cucrema. — URL:
https://e.lanbook.com/book/167678

3. ypues, B. I'., DnemMeHThI TeOpUM aITOPUTMOB : yueb. mocobue Juist By30B / B. I'. JlypHes ;
SApocn. roc. yH-T, Spocnasns, Apl'Y, 2008, 247c

4. Cynomuaros, C. B. MaTtemartnueckas JOrMKa ¥ TEOPHsI aITOPUTMOB : YYEOHHUK U MPAKTUKYM
s By3oB / C. B. Cynomnunaros, E. B. OBunnHuKOBa. — 5-€ u3f., ctep. — Mocksa :
NznatenberBo FOpaiit, 2022. — 207 ¢. — (Briciiee oopazoBanue). — ISBN 978-5-534-
12274-9. — Texkcr : snexTpoHHbIH // O6pa3zoBarenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/447321 (mara obpamenus: 29.01.2022).

0) AOMOJIHUTEIbHAS JIUTEepaTypa

1. Axo A., Xonkpodt JIx., Yieman /x. [locTpoeHne 1 aHain3 BEIYMCIUTENBHBIX aJTOPUTMOB.
| A. Axo, JIx. Xonkpodt, J[x. M. Yineman - M.: Mup, 1979.
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AcanoB, M.O. JluckpeTHast MaTeMaTHKa: Tpadbl, MAaTPOUIBI, AITOPUTMBI [ DIIEKTPOHHBII
pecypc] : yuebroe nocodue / M.O. Acanos, B.A. bapanckuii, B.B. Pacun. — DnexTpoH. naH. —
Cankr-IlerepOypr : Jlans, 2010. — 368 ¢. — Pexxum gocryna: https://e.lanbook.com/book/536
2. lypues B. ., Marepuansl o qucturminHe "Teopust alrOPUTMOB U CIIOXKHOCTh
BBIYMCIICHHI": MeToA. ykazanus / B. I'. Jlypues ; Spoci. roc. yH-T, Spocnasns, SApl'Y, 2010,
40c.

4. lypHues, B. I'., D1neMeHTHI TEOPUU MHOXKECTB M MATEMATHYECKOM JIOTHKH : y4e0. mocodue s
By30B / B. I'. [lypues ; SIpocn. roc. ya-T, Spocnasns, SApl'Y, 2009, 411c.

5. I'apu M. BeruuciurenbHble MallIMHBI U TpyAHOpemaeMble 3aga4uu. / M. I'pu, [1. JI»koHCOH -
M.: Mup, 1979

6. JlaBpoB M.A. 3agaun mo Teopur MHOYKECTB, MAaTEMaTUYECKON JJOTUKH M TEOPUH AJITOPUTMOB /
N.A. JlaBpos, JI.JI. MakcumoBa - 5-¢ u3ja., ucnp. - M.: @usmaraut. 2006. - 255 c.

B) pecypcbl cetn «AHTEepHET»

1. DnekTpoHHas OubnroTeka yueOHbIx MaTeprasioB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DneKTpoHHO-0ubnmoTeyHas cucreMa «FOpait https://www.biblio-online.ru/

3. DneKTpOoHHO-OMONIMOTEeYHAs CHCTeMa «Y HUBEPCUTETCKas Onbimoreka online»
(www.biblioclub.ru)

4. DnexTpoHHO-OnOIMoTeuHas cucrema «JIauby http://e.lanbook.com/

8. MartepunajbHO-TeXHHYecKasi 6a3a, HeoOXoAUMas JJIsl OCyLIeCTBJIeHUsI 00pa30BaTEIbHOI0
npouecca no TUCHHILIHHE

MarepuanbHo-TeXHUYECKast 6a3a, HeOOXOoAUMast JIJIsl OCYIIECTBICHUSI 00Pa30BaATEIHLHOTO
nporiecca 1o JUCIUILTAHE BKII0YAET B CBOM COCTAB CIEIHMAIbHBIC ITOMEICHUS:

-y4eOHbIC ayIUTOPUHU ISl TIPOBEICHUS 3aHATHI JICKIIMOHHOTO THIIA W MPAKTHYCCKUX 3aHATHH
(ceMmuHapOB);

- y4eOHBIC ayTUTOPUH JIJISl IPOBEACHMSI TPYITIOBBIX M MHINBUAYAIBHBIX KOHCYJIbTAIUH,

- yueOHBIC ayTUTOPUU JJISl IPOBEACHHSI TEKYIIIETO KOHTPOJIS M MPOMEKYTOYHON aTTeCTalllu;
-IIOMEICHUS JUISI CAMOCTOSATEIFHOU PabOTHI;

-MIOMEIICHUs I XpaHeHHs U NPO(PHUIAKTUYECKOTO OOCTY)KUBAHUS TEXHHUYECKHX CPEICTB
00y4eHwusl.

[TomemieHust AJis CaMOCTOSITENBHON pa0OThl OOYYArONIMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO TMOJKIIOUEHUS K ceTH «VHTepHeT» m oOecredeHneM JoCTyra B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEAY OpraHHU3aIlHH.

Uwrcmo mocaouHbIX MECT B JISKIIMOHHOW ayJAUTOpUH OO0JIbIe OO PABHO CIUCOYHOMY
COCTaBy IOTOKAa, a B ayAUTOPUM MAJS MPAKTUYECKUX 3aHATUH (CEMHHApPOB) — CIHUCOYHOMY
COCTaBY TPyl 00YYaIOIIUXCSI.

ABTOP(BI):

[Tpodeccop, nokrop ¢us.-matem. Hayk [ypues B.I'.
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IMpuaoxenne Nel k padoyeil nporpaMMme I CIUANINHbBI
«CJ105KHOCTb BBIYHCJIEHHID)

DoH/1 OLIECHOYHBIX CPEACTB
JJIs1 MPOBeIeHUsI TEKYIeld U MPOMeKYTOUYHOI aTTeCTAllMH CTY/IeHTOB
0 JUCIUILINHE

1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS WM UHbIE MATEPHUAJIbI,
Heo0X0UMbIe JIJISl OlleHKH 3HAHUI, yMEHU I, HABBIKOB M (WJIH) ONBITA 1€ TeJIbHOCTH,
XapakTepu3youmXx 3Tanbl GopMupoBaHus KOMIETEHIIUI

1.1 KoHTpoJibHBIE 32/IaHUS] M HHBIE MATEPHAJIBI,
HCIoJIb3yeMble B Npolecce TeKylleil aTrecTauuu

Homamame 3amanus 1o Teme Ne 2 "'JleTepMHUHMPOBAHHbIE MHOTOJIEHTOYHbIE MAIIMHBI
Teropunra."

3amanus s camocrositenbHoro pemenus Ne 1 - 8 u3 maparpada 2 gactu |l coopruka
3amau  JlaBpoB M.A. 3agaum 1o TEOpUHM MHOXKECTB, MATEMAaTHYECKOW JIOTUKM M TEOpUU
anroputmoB / I.A. JIaBpoB, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomamaue 3ananus o teme Ne 3 "CJ10:KHOCTH aJITOPUTMOB M BbIYHCIeHHIT "

3amanus ans camocrostenbHoro pemenus Ne 16.1 - 16.12 wu3 maparpada 16 rmassr 3
coopuuka 3amady  ['myxoB M.M. 3agaum u ynpaXkHEHHS @O MaTEMAaTHYECKOH JIOTHKE,
JUCKPETHBIM (DYHKLUSAM U TEOPUM ITOPUTMOB: yueO. mocodue ais By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. lllanomuukos, A. b. IlIumkos. CII6., Jlans, 2008, 111 c.

Jomamnue 3amanust no teme Ne 4 "HerepMHMHHUpPOBAHHBIE MHOIOJIEHTOYHbIE MAIIMHBI
Thropunra."

3ananus Ui camocTosiTenbHoro pemenus Ne 9 - 25 u3 naparpaga 2 yactu 1l coopHuka
3amau  JlaBpoB M.A. 3agaum 1o TEOpUHM MHOXKECTB, MATEMAaTHYECKOW JIOTUKU W TEOpUU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomanrnue 3amanud mo reMe Ne 5 ""BpeMeHHasi  eMKOCTHAsE MepPbI CJIOKHOCTH''

3ananus s camocroarenbHoro pemenus Ne 16.13 - 16.25 u3 maparpada 16 riassi 3
coopuuka 3amay  ['myxoB M.M. 3amaum u ympakHeHHS @O MaTEeMAaTUYECKOW JIOTHKE,
JUCKPETHBIM (YHKLUSAM M TEOPHM ANTOPUTMOB: yueO. mocobue ans By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. lllanomuukos, A. b. IlIumkos. CII6., Jlans, 2008, 111 c.

Homamnue 3amganus no Teme Ne 8  "AJropurmMmuyeckue MojaedaH. JIeMeHTbl TeOpPHUHU
aJIropuTMoB"’

3amanus Uit camocrositenbHoro pemenus Ne 1 - 44 u3 maparpada 1 yactu 1l c6opHuka
3agad  JlaBpoB M.A. 3amauyu mo TEOpHUM MHOMKECTB, MATEMATHYECKOW JIOTUKHM W TEOpUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

3amanus st camocrositenbHoro pemenns Ne 1 - 25 u3 maparpada 2 gactu 1l coopHuka
3agau  JlaBpoB M.A. 3amaun 1o TeOpuHM MHOXKECTB, MATEMaTHYECKOW JIOTMKM WU TEOPHHU
anroput™moB / I.A. JIaBpoB, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

3amanus Ui camoctositenbHoro pemenus Ne 15.1 - 15.19 wu3 maparpada 15 rnassr 3
coopuuka 3amau [nmyxoB M.M. 3amaum u ynpakHEHHS MO MaTEeMaTUYeCKOW JIOTHKE,

13



JTUCKPETHBIM (QYHKIMSIM M TEOPHUHU aITOPUTMOB: yueb. mocobue mist By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. lllanomuukos, A. b. IlIumkos. CII6., Jlans, 2008, 111 c.

Jomamnue 3aganust no teme Ne 11 "' AjnropurmMmuyecku HepaspemmMmble NpodjeMbl B
00J1acTH 3a1UTHI HHpopManuu. "'

3amanus i camoctositenbHoro pemennus Ne 1 - 48 u3 maparpada 3 gactu 11 cOopauka
3anauy JlaBpoB U.A. 3aiaun 1o TeOpuu MHOXKECTB, MATEMAaTHUECKOU JIOTUKU U TEOPUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

3amanus aia camoctosTenbHOro pemenus Ne 1 - 43 u3 maparpada 4 gactu |1l coopruka
3anay JlaBpoB M. A. 3agaun 1o Teopuu MHOKECTB, MATEMAaTUUYECKON JIOTUKU U TEOPUU
anroputmoB / I.A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Homamnrawue 3aganus mo teme Ne 12 ** CJ/105KHOCTH aJIrOPUTMOB U BBIYHCJIEHUI "
3amanus Ui camocTosTenbHoro pemenuss Ne 16.1 - 16.26 u3 maparpada 16 rnassr 3
coopuuka 3amad InmyxoB M.M. 3amaum W ynpakHEHHS IO MaTEMaTHYECKOH JIOTHKE,
JTVICKPETHBIM (DYHKIUSM M TEOPHH JITOPHUTMOB: y4eO. mocodue miist By30B / M. M. I'myxos, O.
A. Kozautun, B. A. lllanomnukos, A. B. Ilumkos. CII06., JIaas, 2008, 111 c.
Jomanraue 3aaanus mo teme Ne 12 "'CiioxkHocTHasi kiaccudukanus nepedopHbIx 3aaa4 ™
3amanust Ui camocTosTenbHoro pemenuss Ne 16.1 - 16.26 u3 maparpada 16 rnassr 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.

KonTpoabHnasi padora
3ananus A7 KOHTposbHOH paboTel o Teme Ne 10 ""NP-nosinblie npobiaemsr™’

1) OcHoBuble wuzaen jgokazarenbctBa NP-IOJHOTBI MpoOIeMbl  (YHKIMOHATBHON
TIOJTHOTHI JIJ1s1 KOHEYHBIX CHCTEM OyIeBBIX (DYHKITHI.

2) [Hoxazate NP-moanory mnpoGiembl BXOXAEHHS B  KJIacC  MOHOTOHHBIX
(caMO/1BOMCTBEHHBIX, JIMHEHHBIX ) OyJIeBbIX QYHKINM.

3) IlocTpouTh 11ENOYKY MOTMHOMHAIBHBIX CBOJUMOCTEH Pa3InYHBIX IPOOIIEM.

[Tpumeuanue. Kaxaplit BapuaHT 3afaHus ONpenesseTcss BbIOOPOM KOHKPETHOH CHCTEMBI
OyneBbIX QYHKIMI U KOHKPETHOTO KJlacca OyJIeBbIX (PYHKIIMH.

1.2 Cnucok BonpocoB u (M/1M) 3aaHMii 1JIsl IPOBeJeHUs MPOMEKYTOYHOMH aTTecTaluuu

Bonpocsl k 3auery
no aucuuminge ""CiI0KHOCTh BBIYMCJICHMIT""

1. JlerepMHUHMPOBAaHHBIE MHOTOJICHTOYHBIE MAIIMHbBI ThIOPHHTA.
BHemHuii 1 BHyTpeHHHUH andaBuThl K-ITEHTOUYHON 1eTePMUHUPOBAHHON MaInHbl ThIOpUHTA.
[Tporpamma u komanabl. Konduryparuu. Onrcanue BHIIOIHEHUS KOMaH B TEPMUHAX
npeoOpa3oBaHus KOHGUTyparmid. SI3pIku, MpUHUMaeMbIe (J0yckaeMbie, pacro3HaBaeMbie) K-
JIEHTOYHBIMHU JETEPMUHUPOBAHHBIMU MalllMHAaMU ThIOpUHTA.

2. CH0XHOCTh QITOPUTMOB U BhIYHCIEHUH. HekoTopbie MOIX0/IbI K OIIEHKAM CII0)KHOCTH
aJTOPUTMOB M BbluucieHU. Mojenu BbluuciaeHuil. CHO0KHOCTh BBIYMCIEHUS HA
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JIETEpPMUHUPOBAHHOW MalnHe ThiopuHra. BpeMeHHas U eMKOCTHAasE MEpPbI CI0KHOCTH
(merepMmuHUpOBaHHBIHN citydail). [loMMHOMUAIBHO OTpaHUYCHHBIC ICTEPMUHUPOBAHHBIC
MamuHbl Teropunra. Kinaccer si3eikoB P-TIME u P-SPACE. Ipumep si3bika, He BXOASIIETO B
kiacc P-TIME.

3. HenerepMuHHpPOBAaHHBIE MHOTOJICHTOYHBIEC MAITHHBI ThIOPHHTA.

Buemnuii v BHyTpeHHHUH andaBuThl K-JIeHTOYHON HEACTEPMUHUPOBAHHON MalIHHBI ThIOPHHTA.
[TporpammMa 1 KOMaH/1bl HEJCTEPMUHUPOBAHHON MaMHbl ThiopuHra. X 0c06eHHOCTB.
Kondurypauuu. Onucanue BbIIIOJHEHUSI KOMaH]I B TEpMUHAX peoOpa3oBaHus KOH(PUTypaIuil.
SI3bIKH, IPUHUMAEMBIC (JIOITyCKaeMble) HEIETePMUHUPOBAHHBIMH K-JIEHTOYHBIMU MaIIMHAMU
Trropunra.

4. BpemeHHas 1 eMKOCTHAsi MephI CI0XKHOCTHU (HeIeTepMUHUPOBAHHBIN ClTyyait).

Knacc s3pikoB NP-TIME. TIpo6iema NP = P?

[TonuHoMHaNbHAS CBOIUMOCTb.

Crnoxuocts (NP-mosiHOTa) 1ipo0iieMbl paco3HaBaHUs BBIIOJIHUMOCTH ISl OyJIeBBIX (YHKIUA
(The satisfiability problem for boolean functions, SAT-problem, SAT). Cii0KHOCTb TPOOIEMBI
pacrio3HaBaHusl (DYHKIMOHAJIGHOW  TIOJIHOTBI ~ CHCTEMBI  OyJeBBIX  (YHKIHH, CIOXKHOCTb
npo0sieM BXOXACHHUS B KJIACChl CAMOIBOMCTBEHHBIX, MOHOTOHHBIX M JMHEHHBIX (DYHKIIMIA.
[IpoGnembl pacrio3HaBaHUs U TPOOJIEMBI BXOKICHHS B S3BIKH.

NP-Ttpyaubie 1 NP-nmosnble sS3b1KH (33024, TPOOIEMBI).

5. CBoiicTBa (DYHKIUI CIIOKHOCTH.

Hwxuaue onenku. CnoKHOCT pa3pemumMoctu apudmeruru [IpecOyprepa u aneMeHTapHOU
TEOpHUU OIS AeUCTBUTENbHBIX uucen. Teopema Pabuna - @Oumiepa.

CymiecTBOBaHHE CKOJIb YTOJHO CIIOKHO BBIYUCIUMBIX (DYHKIIWH.

6. CI10’)KHOCTB MTPOOJIEMBI Pa3pEIIMMOCTH CHCTEM JIMHCWHBIX ypaBHEHUH.
Perennie cuctem 1eTOYMCICHHBIX TUHEHHBIX YPaBHEHUN B IENbIX, HATYpalbHbIX U 0-1 unciax.

7. NP-nmostabie mpo6iemsl JUIsl ypaBHEHH B CBOOOIHBIX MOJYTPYNIAX U IS PEryJIspHBIX
SI3BIKOB.

8. NP-moJinbIe mpo0iemMbl B TEOPUH rpadoB.

9. NP-nmostabie mpoOiemMbl B3 pa3IHIHBIX Pa3/ieiioB MAaTEeMaTHKH.

10. AnropuTMUYecKH Hepa3pemuMble IPOOIEMBI B 00IaCTH 3aIUTHl HHPOPMAIUH.
JluckpenoHHas MOJMTHKA YIIPaBJICHUs JOCTYIIOM - HEPa3pELIMMbIN U pa3pelIuMble BApUAHTHL.
Mogens HRU.

11. CnoxHOCTb OnMcaHusl HOpMabHOTO anropupma A.A.Mapkosa.

12. Teopusi anropuTMOB M 33Jaud MCIIONb30BaHHUS KOMIIBIOTEPOB. BrruncnurenbHbie
BO3MOXXHOCTH COBPEMEHHBIX KOMITbIOTEPOB. MaremaTnueckas MOJellb KOMIIbIOTEpa — MalllHa
npousBosibHOrO Aoctyna (MITJ]). RAM-A machine with random access to memory. MIIJT -
BBIUKCINMBbIE QYHKIIUU U UX CBSI3b C YACTUYHO PEKYPCHUBHBIMHU (YHKIUSMHU.

13. CnoxHOCTh KOHEUHBIX 00BekTOB 10 A.H.Koamoroposy.

DoH/I OLICHOYHBIX CPEACTB
JJIS IPOBe/IeHUs TeKYIeH U MPOMEeKYTOUHOM aTTeCTAlUM CTY1eHTOB

15



no nucoumianie "CioKHOCTh BRIYMCJIeHuin"

1. leTepMUHUPOBAaHHBIE MHOTOJICHTOUHBIE MalIMHBI ThIOpPHUHTA.
BHemnmii 1 BHyTpeHHHUI anaBUThl K-ITEHTOYHOW IETEPMUHUPOBAHHON MalinHbl ThIOpUHTA.
[Tporpamma u komanabsl. Konpurypanuu. Onucanue BbIIOIHEHUS! KOMaH/ B TEPMUHAX
npeoOpa3oBaHus KoOHMUTypaluii. SI3pIkK, TPUHUMAaEMbIE (JI0MTyCKaeMble, pacio3HaBaeMbie) K-
JICHTOYHBIMU JAETEPMUHUPOBAHHBIMU MaIllMHAMU ThIOpUHTA.

2. CJOXXHOCTh QJITOPUTMOB M BBIYUCIICHUH. HEKOTOpbIe MOAX0/IbI K OLIEHKAM CIIOKHOCTH
QITOPUTMOB ¥ BhIYHCIICHUH. Mojenu BoruucieHuil. CII0)KHOCTh BBIYHCIICHHUS HA
JeTePMUHAPOBAaHHON MamHe TrhiopuHTra. BpeMeHHast U eMKOCTHasE MephI CIIO)KHOCTH
(merepMmuHUpOBaHHBIN citydail). [loMMHOMUAIBHO OTpaHUYCHHBIC IETEPMUHUPOBAHHBIC
MamuHbl Teropunra. Kinaccer si3eikoB P-TIME u P-SPACE. Ipumep si3bika, HEe BXOSIIETO B
knacc P-TIME.

3. HenerepMuHUpPOBaHHBIE MHOTOJIEHTOYHBIE MAalIMHbI ThIOpHUHTa.

BHeuHuii ¥ BHyTpeHHUI aiaBUThI K-JIEHTOUHON HEJeTEpPMUHUPOBAHHOM MaliiHbl ThIOPHHTA.
[TporpaMma u KOMaH 1bl HEAETEPMUHUPOBAHHOM MalHbl ThiopuHra. 11X 0coOeHHOCTb.
Kongurypauuu. Onucanue BHIIIOTHEHUS KOMaH]I B TEpMUHAX MpeoOpa3oBaHus KOH(PUTypaIuii.
SI3bIKH, IPUHUMAEMBIC (JIOITyCKaeMbIe) HeIECTCPMUHUPOBAHHBIME K-JIEHTOYHBIMU MaIIMHAMHU
Trropunra.

4. BpeMeHHasi 1 eMKOCTHasi Mephbl CI0KHOCTH (HeleTepMUHUPOBAHHBIN ClTyyail).

Knacc si3pikoB NP-TIME. TIpo6iema NP = P?

[TonmHOMMaNBHAST CBOAUMOCTb.

Crnoxuocts (NP-mosiHOTa) 1ipo0iieMbl paco3HaBaHUs BBIIOJIHUMOCTH ISl OyJIeBbIX (yHKIUI
(The satisfiability problem for boolean functions, SAT-problem, SAT). CiioKHOCTb TPOOIEMBI
pacrio3HaBaHusl (DYHKIHMOHAJILHOW  IIOJIHOTHI ~CHCTEMBI  OyJeBBIX  (YHKIHH, CIOXKHOCTb
npo0jeM BXOXJIEHUS B KJIAacChl CaMOJBONCTBEHHBIX, MOHOTOHHBIX M JMHEHWHBIX (DyHKIUIL.
[TpoGuieMbl pacrio3HaBaHUS U MPOOIEMBbI BXOKACHUS B A3BIKH.

NP-tpyanbie u NP-nosinbie s3b1KkH1 (331241, TPOOIEMBI).

5. CBoiicTBa GyHKIUI CIOKHOCTH.
Hwxnue onenku. CnoXHOCTH pa3pemumocty apudmeruku [IpecOyprepa u sseMeHTapHoi
TEOpHUH TOJIs IeUCTBUTENBHBIX uncen. Teopema Pabuna - @umepa.

Cy1iecTBOBaHUE CKOJIb YTOJIHO CJI0KHO BBIYMCINMBIX (QYHKLIUH.

6. CJI0KHOCTH MPOOJIEMBI PA3pPEIIMMOCTH CUCTEM JTMHEHHBIX YpaBHEHUH.
Perennie cuctem 1eOYMCICHHBIX TUHEHHBIX YPaBHEHUN B ENbIX, HATYpalbHbIX U 0-1 uncnax.

7. NP-nmosnble mpo6iemsl JUIsl ypaBHEHHH B CBOOOIHBIX MOJIYTPYIIAX U Ul PETYIISIPHBIX
A3BIKOB.

8. NP-nmosnble nmpobiemsl B Teopuu rpados.
9. NP-nmosnble mpo6iaemMbl U3 pa3InyHbIX pa3/ieioB MaTeMaTHKH.
10. AAropuTMHUYECKH HEpa3pelrMble IpoOaeMbl B 00JaCTH 3aIUTHl HHPOPMALIUH.

JIuckpenroHHas IMOJIMTHKA YIIPABJICHHS JOCTYIIOM - Hepa3pelIuMbIid U pa3pelIuMbie BApUAHTBI.
Monens HRU.
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11. Co>xHOCTh OonucaHuss HOpMaJIbHOTO anropudma A.A.Mapkosa.

12. TeOpI/ISI AITOpUTMOB M 3aJladyd HCIIOJb30BaHUA KOMIIBIOTEPOB. BrraucnurensHbIe
BO3MOXHOCTH COBPCMCHHBIX KOMIIBIOTCPOB. Maremarugeckast MOZCJIb KOMIIBIOTEpA — MalllMHa
npousBossHOro gocryma (MITJ]). RAM-A machine with random access to memory. MIIJI -
BBIYUCIIUMBIC QYHKIUU U UX CBSI3b C YaCTHYHO PEKYPCHBHBIMH (DYHKITUSMH.

13. CnoxxHOCTh KOHEUHBIX 00beKkTOB 110 A.H.Konmmoroposy.

2. [lepeyeHb KOMIETEHIHI, 3TANbI UX (POPMUPOBAHUS,
ONMCAaHHe NOKa3aTeseil U KpUTepHeB OLeHUBAHHUA KOMIIETEHUMI HA pPa3IM4YHbIX ITANax
uX (popMHupoBaHMS, ONIUCAHNE IIKAJIbI OLICHUBAHUSA

2.1 HIxana oueHuBaHUusi cOPMUPOBAHHOCTH KOMIIETEHIMI{ U ee ONMHMCaAHHe

OueHuBaHue ypoBHA COOPMUPOBAHHOCTH KOMIIETEHIIMM B TIPOLIECCE OCBOCHHS
JUCLUIUIMHBL  OCYLIECTBIISETCA 110 CIEAYIOLIEH TPEeXypOBHEBOM ILIKAJE:

IToporoBblii  ypoOBeHB - IPEANIOIAracT OTPAKEHHUE TEX OXKHUIAEMBIX pPE3YyJIbTaTOB,
KOTOpBIE ONpPENENSIOT MUHUMaJbHbIM HaOOp 3HaHMW W (WIM) yMEHMH U (WJIM) HaBBIKOB,
IIOJIyYEHHBIX CTYAECHTOM B PE3yJIbTaTe€ OCBOCHUS IUCUUIUIMHBL. [IOpOroBblil YpOBEHb SIBIISETCS
00s3aTeNbHBIM YPOBHEM [UIsI CTyJE€HTAa K MOMEHTY 3aBEpILICHHUS UM OCBOCHMS JaHHOMU
JUCLUIUINHBI.

IIpoaBUHYTHI YPOBeHbD - [IPEAIONIAraeT CIOCOOHOCTh CTY/IEHTA MCIIONIb30BaTh 3HAHUS,
YMEHUS, HaBbIKU U (WIM) OMbBIT AEATEIbHOCTHU, NOJYYEHHbIE NPU OCBOCHUU TUCLMILIMHBI, JUIS
pemeHusi TpoQecCHOHANBHBIX 3amad. [IpoABHHYTHIM YpOBEHb  NMPEBOCXOAMUT IOPOTOBBIH
YPOBEHB 110 HECKOJIBKUM CYIIIECTBEHHBIM IPU3HAKAM.

Bbicokuii ypoBeHb - Ipe/nonaraeT CrocOOHOCTh CTYAEHTAa HCIOJIb30BaTh MOTEHIUAI
WHTETPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEIbHOCTH, MOTYYEHHBIX IIPU
OCBOGHUHM JMCLUUIUIMHBI, JJs TBOPYECKOIO pelleHUuss Npo(ecCHOHANBHBIX 3ajady |
CaMOCTOSITENIbHOTO TIOMCKAa HOBBIX MOJXOJ0OB B HMX pEIIEHUH IyTeM KOMOMHUPOBAaHHS U
HCIIOJIb30BAaHUsl M3BECTHBIX CIIOCOOOB pELIECHUS MPUMEHUTENIIBHO K KOHKPETHBIM YCIOBHUSIM.
BbICOKMIT ypOBEHB ITPEBOCXOIUT MOPOTOBBIN YPOBEHD 110 BCEM CYIIIECTBEHHBIM IIPU3HAKAM.
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2.2 IlepeyeHb KOMIETEHIIHIA, 3TaNbI UX (POPMHUPOBAHUS,
onmucaHUe MoKa3aTeeil U KpUTepHeB OLIEHUBAHUSA KOMIIETEeHIM

HA Pa3IHYHbIX ITANaX UX (POPMHUPOBAHUS

IIxkaja 1 KpUTEPUHU OLEHNBAHUSA KOMIIETEH U
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHus

Kon Jransl
opMu-
KoMmite ®opma (bop Iloka3zareu
poBaHusl
- KOHTPOJIS OIleHUBAHUSI . . .
(Ne Tembl IMoporoBwIiii IponBunyThIi Bricoxkui
TeHIH (pa3nesa) YPOBEHb YPOBEHb YPOBEHb
"
YHuBepcajibHble KOMIETeHIHH
YKL U-VK-1.6:
Cnoco - 3HAeT METO/Ibl U
OcH COBpPEMEHHBIE 3HaTh: MeTObl | 3HATH: METO/IBI U
ocyme ¥ COBPEMEHHBIE | COBPEMEHHBIE CPEICTBA
CTRIISIT CpeAcTsa 1 P P pel 3HATB: METOJIBI U COBPEMEHHBIE CPEICTBA U TEXHOJIOIHH
TEXHOJIOTUU CpeacTBa u TCXHOJIOTHHU ITOUCKA .
b MOMCKa MHPOPMAIHH; METOIBI M CITOCOOBI (DHIIBTPAIIUH,
HOMCKa TEXHOJIOTUH UH(OPMAIINH; METOIbI U
KPUTHY KPUTHYECKOTO aHaIn3a
o I/IH(bOpMaL[I/II/I; IIOHUCKa CHOCOOBI (1)I/IHBTpaLH/II/I,
€CKUi
- uHGOPMAIIUK; | KPUTHYECKOTO aHAH3a
aHaIM3 3HaeT MCTOABI 1 (popmar; p VYMeThb: aHaIM3UPOBaTh 3a/1a4y; IIPUMEHAT METOIBI 1
3auer 1-4 6 METOABI U ]
podie CIIOCOOBI COBpPEMEHHbBIE CPE/ICTBA MOMCKA HHPOPMALINY;
crocoO0bI YMeTh: aHATH3UPOBATH
MHBIX dunpTpanuy,
curyar GunpTpanum, 3aj1a4y; MPUMCHSTh - o
JIaJleTh: HABBIKAMHU TIOMCKa HH(OpMAIHH
i Ha KpuTHHcckoro KPUTHYECKOTO | METOJIbI M COBPEMEHHBIC Ae once OPMatiH .
UCIIOJIb30BAHMEM COBPEMEHHBIX CPEJICTB M TEXHOJIOTH;
OCHOBE aHaimsa aHanmsa cpencTBa MOUCKa p pel ’
cUCTEM U-VK-1.7: uH(OpMALIH;
HOTO - yMeeT
TOIXOX aHAJM3UPOBAThH

a,

3aj1ady;




BEIpaba
TBIBATH
cTpate
THIO
JICVCTB
3471

- yMeeT IPUMEHATh
METOJIbI U
COBpEMEHHbIE
CpeJICTBA MOUCKA
uHpOpMaInH;
N-YK-1.8:

- BIIQJICeT
HaBbIKaMU ITOUCKa
uHpOpMaLuH ¢
MCTIOJIb30BaHUEM
COBPEMEHHBIX
CPEICTB U
TEXHOJIOTHI;

IMpodeccnonanbHbIe KOMIIETEHIIUH

[K-1 3HaTh: 3HaTh: onpeneneHne 3HaTh: onpeeNieHHe IeTePMUHUPOBAHHON 1

Cmoco W-TIK-1.6 3naer OIpe/ICTICHUE | ACTCPMHUHUPOBAHHOW M | HEJIETCPMUHUPOBAHHOMN K-ICHTOYHOM MaIlluHbBI

OeH PAsIUTIHBIC MOAXOMB | neTepMUHUPOB | HEZACTEPMUHUPOBAaHHOW | ThIOpHHTa: BHEIIHUI M BHYTPEHHUH aa(aBUThl, KOMaHIbI
pazpabd ﬁ(?;;?:z?r{g;ma AHHOM 1 K-TeHTOYHO# MalIHEbI U MporpamMma, KOH(GUTypaIusi, OMUCAHUE BbITOTHECHUSI
aTbIBa METOIbI " | menerepmunnp | ThIOpMHIra: BHEINHUN M | KOMaH/I B TEDMHHAX MPe0Opa3oBaHus KOHPUTYpaluii,
Th 3auer 2-8 JIOKa3aTeNbCTBA oBaHHOM K- BHYTPCHHUH ali()aBUTHI, | SI3BIKH, IPUHIMAEMBbIE (JIOITyCKaeMbIe, Paclio3HaBaCMEbIE)
Marem aNnropUTMHUYECKOI JICHTOYHOM KOMaH/Ibl U TIpOorpamMMa, | K-JIEeHTOYHBIMU JIET€PMUHHUPOBAHHBIMH U

aThyec HCpaspeMOCTH I | pjay T HpBI KOH(pHUTypaIus, He/IeTEpPMUHUPOBAHHBIMH MalliHAMH ThHIOpPHHTA,

Kne ?;;%i‘jﬂii:ﬁomm TLIOpI/IHEaI OTHCAHNE BHIOTHEHNA | MIOJIXO/BI K OLCHKAM CIIOKHOCTH allrOPHTMOB 1

MOJIeT AITOPHTMOB BHCIITHHUI U KOMaH/I B TePMHUHAX BBIYKCJICHUH, BPEMEHHAs U eMKOCTHAsl MephbI

u U-TIK-1.7 ymeer BHYTPEHHUH npeoOpa3oBaHuUs CIIO)KHOCTH (JIETEpPMUHHPOBAHHBIN U
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CHCTE
M
obecI
CUCHU
i
uHbpop
MaIuyo
HHOM
0e3oma
CHOCT
I/I,
MaTeM
aTh4ec
KH
JI0OKa3
BIBATh
X
COOTBE
TCTBUE
BBIOpA
HHBIM
MTOJIUT
HKaM
Oe3oma
CHOCT
51

OLIEHUBATh
CJIO’KHOCTD
aJIrOPUTMOB U
BBIYHCIICHUH

angaBUTHI,
KOMaH[Ibl U
porpamma,
KOH(HTypanus,
OIKCaHue
BBITIOJTHEHUS
KOMaH/l B
TEpMUHAX
npeoOpa3oBaHH
s
KOH(UTyparuii
, SI3BIKH,
MIPUHUMAEMbIe
(omyckaemsle,
pacrno3HaBaem
i) K-
JICHTOYHBIMU
JIETEPMUHHUPOB
AHHBIMU U
HEIETEPMUHUDP
OBaHHBIMHU
MalInHaMH
TeropuHra,
MOJTXO/IBI K
OLIEHKaM
CJIO)KHOCTH
QITOPUTMOB U
BBIUHCIICHHH,
BpEeMEHHas U
eMKOCTHasI
MepBI
CIIO)KHOCTH
(leTepMHUHHPOB

KOH(UTypaIuii, S3bIKH,
MIPUHUMAECMbIE
(momyckaemple,
pacrnio3HaBaembie) K-
JICHTOYHBIMU
JNETEPMUHUPOBAHHBIMH U
HeJeTepMUHUPOBAHHBIMU
MamuHaMy ThIOpHHTa,
MOAXO/IbI K OLIEHKaM
CJIO)KHOCTH QJITOPUTMOB
U BBIYHCIICHUH,
BpEMEHHAsI U EMKOCTHAs
MepbI CII0)KHOCTH
(meTepMUHUPOBAHHBIN U
HeJeTePMUHUPOBAHHBIH
Cllydau), HOJTMHOMHAILHO
OTpaHUYEHHBIC MAIIUHBI
TrropuHra, Kj1acchl
s3p1k0B P-TIME u P-
SPACE, NP-TIME,
TpUMep S3bIKa, HE
BXOJAIIIero B Kitacc P-
TIME,

mpooniema NP = P?
ITonuHOMMATBHAS
CBOJIUMOCTb, NP-
MOJIHOTA po0IeMbl
pacro3HaBaHUs
BBIMTOJTHUMOCTH JUTSt

OyneBbix ¢Gynkuuit (The
satisfiability problem for
boolean functions, SAT-
problem, SAT),

HEJICTCPMUHUPOBAHHBIN CITy4Yan), MOTMHOMUAIBLHO
OrpaHUYEHHBbIC MalIMHBI THIOPHHTA, KJIACCHI A3BIKOB P-
TIME u P-SPACE, NP-TIME, npumep s13b1ka, He
Bxojdiero B kiacc P-TIME,

npobiema NP = P? [TonunomuanbHas cBoguMocTh, NP-
MOJTHOTA TIPOOJIEMBI PAcIIO3HABAHUS BBITOJTHUMOCTH JUIS
oynesbix ¢yuxumii (The satisfiability problem for boolean
functions, SAT-problem, SAT), cioxHOCTb TPOOIEMBI
pacrnio3HaBaHusi (YHKIIMOHATBHOW IOJHOTHI CHUCTEMBI
OyneBbIX (YHKUWH, CIONKHOCTH MPOOJIEM BXOXKICHUS B
KJIACChl CaMOJIBOMCTBEHHBIX, MOHOTOHHBIX U JIMHEWHBIX
GyHKIMHA, TPOOIEMBI pACMO3HABAHUS W MPOOJIEMBI
BxoxaeHus B s3b1kU, NP-Tpyanbie u NP-mosinbie s3b1ku
(3amaun, mpoOnemsr), NP-moJiHble mnpodiaemMbl U3
pa3IMYHBIX Pa3AeI0B MATEMaTUKH,

CIIO’KHOCTHAS KJaccu(uKanusi — S3BIKOB:  KJIACCHI
TIME(f(n)) u SPACE(f(n)), kmaccer TIME(nk), P-TIME
u TIME(2"'n), co)KHOCTHBIC HEPAPXHUH,

JJIEMEHTApHBIE M HEIEMEHTapHbIE 3aJa4yu  (S3BIKN),
CIIO)KHOCTH Pa3pelIMMOCTH DJIEMEHTAPHOW TEOPHUHU TIOJIS
NeMcTBUTENbHBIX uKcend U apudmeruku IlpecOyprepa,
Teopema Pabuna-®umepa, AITOPUTMHUYECKH
Hepaszpelmnumble  npoOsiieMbl B 00JacTH  3aIlUTHI
nHpOpMAIMY, AWCKPEIMOHHAS TIOJIMTHKA YIPABICHHS
noctynoM, Mojens HRU - Hepaspemmumbiii  u
paspeuMble  BapHaHTBl, HOPMAJbHBIE  AITOPH(PMBI
A.A.MapkoBa, CI0XHOCTb €ro OIHCaHUs Kak Mepa
cnoxHocTd anroputMa, RAM-mamunst (MIT).

Ymethb: pa3zpabaTeiBaTh aITOPUTMBI H OIEHUBATH
CJIO’KHOCTB €T0 peallu3allui U CIOXKHOM peraeMoit
3a/la4yM, peliaTh CTaHIapTHHIE 33/1a4U 110 OLICHKE
CJIO)KHOCTH aJITOPUTMOB.
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aHHBIN U CIIO)KHOCTh  TPOOJIEMBI
HEJIETEPMUHHP | pacrio3HaBaHUS

OBAaHHBII (hyHKIIMOHATEHOM
cilydan), IIOJIHOTBI CHUCTEMBI
MTOJIMHOMHAJIBH | OYJIEBBIX dyHKIHH,
0 CJIO’KHOCTD npobiem
OTPaHUYCHHBIC | BXOXKICHUS B  KIJIACCHI
MaIluHbI CaMO/IBOMCTBEHHBIX,
TrropuHra, MOHOTOHHBIX u
KJIACCHI SI3BIKOB | IMHENHBIX GbyHKIHH,
P-TIME u P- | mpoGiemsl

SPACE, NP- pacro3HaBaHus u
TIME, npumep | mpoOGieMbl BXOXJICHHS B
A3bIKa, HE sa3blkd, NP-Tpyanbie u
BXOJISIIETO B NP-nosnble SI3BIKU
knacc P-TIME, | (3agaun, npo6semsr), NP-
npobiaema NP | mostHble mpodJieMbl U3
= P? | paznuuHbIX pa3aenon
[TonmuHOMUANL | MATEMATHKH,

Hast CIIO’)KHOCTHAS
CBOJIUMOCTb, Kjaccu(ukanus S3bIKOB!
NP-mowora |kmaccet  TIME(f(n)) m
poOIEMbI SPACE(f(n)), KJIACChI
pacno3naBanus | TIME(n”k), P-TIME wu
BoimoaHuMocTH | TIME(2n),

Uit OyNeBBIX | CIOKHOCTHBIE HEPAPXHH,
¢yukumii  (The | anemMeHTapHbIC u
satisfiability HEdJIEMEHTapHbIC 3a1auu
problem for | (s13b1kM), CIIOHOCTh
boolean pa3perumMocTu

functions, JJIEMEHTApHOM  TEOpuHu
SAT-problem, |moms  meHCTBHTENBHBIX
SAT), yucenl U apuMeTHKH
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CJIOKHOCTh
poOJIEMBI
pacro3HaBaHUs
(GyHKIIMOHATBH
o ITOJTHOTHI
CHCTEMBI
OyJIeBbIX
dyHkuui,
CJIOKHOCTh
npo0emM
BXOXKIEHHUS B
KJIaCCHI
CaMOJIBOMCTBEH
HBIX,
MOHOTOHHBIX H
JIMHEHHBIX
byHKIMHA,
POOJIEMBI
pacrno3HaBaHUs
U 1poOieMbl
BXOXICHUS B
SI3BIKH, NP-
TPyAHBbIE u
NP-noanbie
SI3bIKU (3a71a49H,
po0JIEMBI),
NP-nmosanbIe
npooeMbl
pa3IMYHBIX
pasnenoB
MaTeMAaTHKH,
CIIOKHOCTHAS
KIaccupuKaIu

nus3

[IpecOyprepa,
Pabuna-®umepa,
ITOPUTMHUYECKH
Hepa3perumbie
npobieMbl B o0jacTu
3amMThl  WH(pOpMAINY,
JTUCKpELIMOHHAs
MOJUTHKA  YIPaBJICHUS
nocrynoM, monenr HRU
- HepaspemMMbli U
paspelivMble  BapUaHTHI,
HOpMAaJIbHBIE AITOPH(PMBI
A.A.Mapkoaa,
CIIO’)KHOCTB €T0 OTHACAHHUS
KaKk Mepa  CIO0XHOCTH
aNropuTM™Ma, RAM-
mamHbl (MITJT).

TeopemMa

YMeTh: pa3zpabaTeiBaTh
AITOPUTMBI U OLICHUBATH
CJI0’KHOCTB €r0
peanu3anny U CIOKHON
pelraeMoun 3a1auu,
pelarh cTaHgapTHbIE
3a7[a4M 110 OLICHKE
CJIO)KHOCTH QJITOPUTMOB.
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s SI3BIKOB!
KJIACCHI
TIME(f(n)) u
SPACE(f(n)),
KJIACCHI
TIME(n"k), P-
TIME u
TIME(2*n),
CJIO)KHOCTHBIC
UepapXuH,
DJIEMEHTAPHBIC
u
HE3JIEMCHTapH
bIC 3aa9n
(sI3BIKH),
CJI0)KHOCTD
pa3penmMoCcTu
AJIIEMEHTapHON
TEOpUU  TONS
JIEUCTBUTENDH
BIX YHCEN U
apuMeTUKH
[TpecOyprepa,
Teopema
Pabuna-
@uepa,
ANTOPUTMHUYECK
u
Hepasperumble
npoOjaeMbl B
o0nactu
3aIIHATHI
uHpopManuu,
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JIMCKPEIIMOHHA
i MMOJUTHKA
YIPaBJICHUS
JOCTYTIOM,
moxnens HRU -
HEpa3pelInMbl
u u
pa3penMebie
BapHaHTHI,
HOpMAaJTbHBIE
anropugMbl
A.A.Mapkosa,
CJI0’KHOCTh €r0
OIMCAaHUS KakK
Mepa
CJI0KHOCTH
ajropuTMa,
RAM-mamuHb
(MITLT).

I1K-2.
Cnoco
OcH
aHaIn
3UpOB
aThb
MaTeM
aTnyec
KHUe
MOJIET
u
CHCTE
M

3ayeTr

7-12

WU T1K-2.6 Bnaneer
HaBbIKAMHU
NPUMEHEHHUS] METO/IOB
1 (aKTOB TEOPUH
AIITOPUTMOB JJISI
pa3paboTku
AIITOPUTMOB

Ymers:
pa3zpabaThIBaTh
AITOPUTMBI U
OLCHUBATH
CJI0’KHOCTB €r0
peanu3anuu u
CJI0’KHOM
permaeMoi
3a/1aun.

YMeTh: pa3zpabaTeiBaTh
ITOPUTMBI U OIIEHUBATH
CJI0’KHOCTB €r0
peanu3anny U CIOKHON
pelaeMon 3a1ayu.
Baaners HaBbIKAMU:
OIICHKU BPEMEHHOU U
€MKOCTHOM CJIIOKHOCTH
aIrOPUTMOB, MOJTYYEHUS
BEPXHUX OLIEHOK

YMeTh: pa3zpabaThiBaTh aJrOPUTMBI U OIICHUBATh
CJI0’KHOCTB €0 peaju3alyi U CIIOKHON peniaeMoun
3aJauH.

Biagerbs HaBbIKAMU: OIIEHKU BPEMEHHON M EMKOCTHOM
CJIO’KHOCTH aJITOPUTMOB, IOJIYYEHUSI BEPXHUX OLIEHOK
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3. MeToauyecKkue peKoMeHIAIUN MPeNnoIaBaTesr0
10 nmpoueaype oueHUBAHUS 3HAHUI, YMEHU I, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKkTepUu3ywuuXx 3Tansl GopMupoBaHus KOMIETEHIIUI

HGHBIO HpOI.[C,HypBI OLICHHUBAHUS ABJIACTCA onpe;[eneHI/Ie CTCIICHU OBJIAJICHUA CTYI[GHTOM
OXXKHJACMBIMU pPe3yJbTaTaMH OOYYCHHs (3HAHHSAMH, YMCHHSIMM, HaBBIKAMH W (HMJIH) OIBITOM
JIeATEITLHOCTH ).

[Ipouenypa oleHHBaHHS CTEIIEHU OBJIAJCHHUS CTYJICHTOM OXXHIACMBIMH Pe3yJIbTaTaMHu
O0OydYeHHUs OCYIIECTBISACTCS C IMOMOINBIO METOAMYECKHX MATEPHAaoB, IPEACTABICHHBIX B
pazneiie «TUnoBbIe KOHTPOJIBHBIC 3aJIaHUs WJIM MHBIC MaTePHAJIbl, HCOOXOAUMBIC JIJIS OICHKU
3HaHWM, YMEHMH, HABBIKOB M (WJIM) OIbITa JEATEIBHOCTH, XapaKTEpU3YIOUIUX 3Tallbl
(bOopMUPOBAHUS KOMITETEHITHI

3.1 KpnTepml OLCHUBAHUSA CTCIICHU OBJIAICHUA SHAHUAMHU, YMCHUAMHU, HABBIKAMH U
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA C(l)OpMHpOBaHHOCTI/I KOMIIeTe HIUM

IToporoselii ypoBeHb (001111€ XapaKTEPUCTUKH ):

— BJaJIeHWE OCHOBHBIM 00bEMOM 3HAHUII 110 MpOoTrpamMMe TUCIUTUIHHEI,

— 3HaHME OCHOBHOH TEPMHHOJOIMU AAHHOW OOJIACTH 3HAHHUM, CTHIIMCTUYECKH T'PAMOTHOE, JOTUYECKU
MIPaBUIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI 0€3 CYILECTBEHHBIX OLINOOK;

— BJIAJCHHE HWHCTPYMEHTAapHeM IUCLUIUIMHBI, YMEHHE €ro MCIOJb30BaTh B PELICHUH CTaHIAPTHBIX
(TUTIOBBIX) 3a/1a4;

— CHOCOOHOCTb CaMOCTOSITENIFHO MPHUMEHSTH THUIIOBBIE PEUICHHS B paMKax padodell MporpaMmbl
JUCUUIIIUHBI;

—  YCBOGHHE OCHOBHOM JINTEPATYpPhl, PCKOMEHI0BaHHOW padoueii mporpaMMOi TUCIUILINHEI;

— 3HaHHe O0a30BBIX TEOpPWH, KOHIENIHHA ¥ HANPABICHHN MO N3y4aeMOW JUCIHILINHE;

— caMocCTosTelbHas paboTa Ha MPAKTUYECKUX U JTa0OPaTOPHBIX 3aHATHSX, MEPUOIUYECKOE ydacTHe B
IPYIIOBBIX 00CYXKICHUAX, JOCTATOYHBII YPOBEHB KYJIbTYphl UCIIOIHCHHS 3a0aHUH.

HpOIIBPlHyTbII/I YPOBeHb (0011e XapaKTEPUCTUKH):

JOCTaTOYHO TOJHBIC U CHCTEMATU3HUPOBAHHBIC 3HAHUS B 00BEME IIPOrPaMMBbI TUCLUILTHHBIL;

— HCIOJIb30BAaHWE OCHOBHOW TEPMHHOJOTMH JAHHON 00JacTH 3HAHWM, CTHIMCTHYECKH IPaMOTHOE,
JIOTHYECKH MPABUIILHOE M3JI0)KEHHE OTBETA HAa BOIPOCHI, YMEHHUE JIe1aTh BHIBO/IBI;

— BJIAACHUEC HWHCTPYMCHTApPUEM AHUCHUIIIIMHBI, YMCHHUE €TI0 HCIIOJIb30BaTh B PCIICHHUU y‘Ie6HBIX u
po(eCcCUOHAIBHBIX 33/1a4;

— CIIOCOOHOCTH CaMOCTOSITENBHO peIlaTh CIOXKHBIE 3aiadd (MpobjiemMbl) B pamkax pabodeit
nmporpaMmMbl JUCHUIIIIUHBI;

— YCBOGHHE OCHOBHOW M JIOMOJIHUTEIBHON JIUTEPATYphbl, PEKOMEHIOBAHHOW paboueil mporpammoit
JAMCUHUILIMHBI,

— YMCHHC OpHUCHTHUPOBATLCA B 6330BBIX TCOpUAX, KOHICIIHAX W HANPABJICHUAX I10 I/I3yqaeM0171
AUCHUINIMHE U AaBaTh UM CPABHUTCJIBHYIO OLICHKY,

— caMoCTOsITeNbHasi padoTa Ha MPAKTUYECKUX M JabOpaTOpHBIX 3aHATHSX, y4acTHE B TPYIIOBBIX
00CYKJICHUSX,, BRICOKUI yPOBEHb KYJIBTYPhl UCIIOITHEHHUS 3aIaHHH.

Bbicokuii ypoBeHb (0011I1€ XapaKTEPUCTUKH ):

CHCTEMaTU3UPOBaHHbIe, TIYyOOKHE W TIOJHBIE 3HAHUS IO BCEM paslesaM JTUCHUIUIMHBL

— TOYHOE HCIIOJIb30BaHWE TEPMUHOJIOTMU JAaHHOH 00JacTH 3HAaHWH, CTHJIMCTUYECKH TPaMOTHOE,
JIOTMYECKH MPAaBUIIBHOE U3JI0KEHHE OTBETAa HA BOIPOCHI, YMEHHE /1e]1aTh 00OCHOBAaHHbIE BHIBOARI;

— 0Oe3ympedyHoe BIAJICHUEC HWHCTPYMEHTapUeM JUCHUIUIMHBI,  YMEHHUE €ro MCIO0JIb30BaTh B
MOCTAaHOBKE M PENICHUU HAYYHBIX M IPOPECCHOHAITBHBIX 33]1a4;

— CIIOCOOHOCTH CaMOCTOSITENIFHO M TBOPYECKH pemIaTh CIOXHBIE 337a4yd (IpobiemMbl) B pamMKax
paboueit mporpaMMbl JUCITUTUINHEI;



— TIOJIHOE W TIIyOOKOE YCBOCHHE OCHOBHOW W JOMOJHUTEIHHOW IJUTEpPaTyphl, PEKOMEHJIOBAaHHOU
paboyeii mporpaMMoi TUCIUTUIAHBL,

— yMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHAX, KOHIICIIIUSAX W HAIMPABICHUSIX MO H3ydaeMou
TUCIUILINHE U AaBaTh UM KPUTHIECKYIO OICHKY;

— aKTHWBHAas CaMOCTOSITeNIbHAs pa0oTa Ha MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHIX, TBOPUECKOE
y4acThe B TPYIIOBBIX 00CYKIEHUIX, BBICOKHH YPOBEHB KyIbTYPHI UCTIOTHEHHS 33 JaHIH.

3.2 Onucanue npoueaypbl BbICTABJICHUS] OLCHKHU

B 3aBucumMocTH OT YpOBHSI CPOPMHUPOBAHHOCTA KXKIOW KOMITETEHIIMHM I10 OKOHYaHUHU
OCBOEHHUS JMCUMIUIMHBI CTYACHTY BBICTABISETCS  OleHKa. Ui JUCHUIUIMH, U3y4aeMbIX B
TEUEHUE HECKOJbKHUX CEMECTPOB, OIIEHKA MOKET BBICTABISATHCS HE TOJBKO MO OKOHYAHUU €€
OCBOGHHUS, HO M B IPOMEXKYTOUHBIX ceMmecTpax. Buj OIEHKH («OTIUYHO», «XOPOILIOY,
«YIOBJICTBOPUTEILHOY», «HEYIOBJICTBOPUTEIBHO», «3aUTCHO», «HE3AYTCHO») OMpeesieTcs
paboueii mporpaMMoil TUCHUIUIMHBI B COOTBETCTBUH C YU€OHBIM ILIAHOM.

OneHka «OTJIMYHO» BBICTABISIETCA CTYIEHTY, y KOTOPOTO KaXKJaas KOMIETEHIIUS
(TIOTHOCTBIO WJIM YaCTHYHO (opMUpyeMasi JaHHON AUCHUIUIMHON) cpOpMHUpPOBaHA HA BHICOKOM
YpOBHE.

OueHka «XOpOILIO» BBICTABISECTCA CTYAEHTY, Y KOTOPOrO KaKaas KOMIIETEHLHUS
(TIOTHOCTBIO WJTH YaCTUYHO (hopMHpyeMast TaHHOW TUCIUTUIMHON) chopMUpoBaHa HE HIKE, YEM
Ha MPOJABUHYTOM YPOBHE.

OneHka «yIOBJICTBOPUTEIBHO» BBICTABISETCS CTYACHTY, Yy KOTOPOTO  Kaxaas
KOMIETEHIHS (TIOJTHOCTHIO UJIM YaCTUYHO (hopMUpyeMasl TaHHOW IUCHUIUIMHON) copMupoBaHa
HE HUXKE, YeM Ha TOPOrOBOM YPOBHE.

OrneHKa «HEYAOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, Y KOTOPOTO XOTsS Obl OJHA
KOMTIETCHIIHS (TIOJTHOCTHIO MJIM YaCTUYHO (hopMUpyeMasi TaHHOW U CIUTUTHHON) ChOpMUPOBaHA
HUKE, YeM Ha TOPOTOBOM YPOBHE.

OueHka «3a4yeT» BBICTABISIETCS CTYACHTY, Y KOTOPOro KaxKaash KOMIIETCHIUS
(TIOJTHOCTBIO WJIM YaCTUYHO (hopMUpyeMas JaHHOW TUCIUILIMHON) chopMHupoBaHa HE HIKE, YeM
Ha MIOPOrOBOM ypPOBHE.

OreHKa «HE3aYTEHO» BBICTABISIETCS CTYJIEHTY, Y KOTOPOTO XOTs ObI OHA KOMIETEHIIHS
(OTHOCTBIO WJIM YacTUYHO (popMupyeMasi JaHHOW AUCIUIUIMHON) COpMHUpOBAHA HUXKE, YEM
Ha IOPOrOBOM YpPOBHE.

OueHka 0TBeTa HA IK3aMeHe

DK3aMCHAIIMOHHBIM OTBET OICHUBAeTCcs 110 4-X OalbHOM CHCTEME, B
COOTBETCTBUE C KOTOPOM BBICTABISIOTCA OLCHKU «OMUIUUHO», (XOPOULO),
«y00671eMEOPUMETbHO», KHEYO0B1EMBEOPUMETLHO .

HpaBI/ma BBICTABJICHUS OLICHKH!

OLICHKA «OMJAUYHO)» BBICTABISCTCS CTYIEHTY, €CIIH OH BIJIAJECET MaTEPHUAIOM
JUCLHUIIIMHBI; YETKO U OINPEIEICHHO OTBEYAET Ha BOIIPOCHI, JIETKO CPABHUBAET Pa3JIMYHBIC
yacTd, COJMKAaeT camble OTAalIEHHbIE TOUKH YUEHHUs, pa30UpaEeT HOBbIE U CIIOKHbBIE
IpeJiaraéMble eMy Ciydau, 3HaeT caadble CTOPOHBI yUEHUsI, MECTa, TJI€ COMHEBAETCS, U UTO
MO>KHO BO3pPa3UTh NPOTHUB TEOPHH.

OLIEHKA «XOpOui0» BBICTABIISIETCS CTYJIEHTY, €CJIM OH TBEPJO 3HAET U ITOHUMAET
Marepuan, TpPaMOTHO W TIO CYIIECTBY H3JIaraeT €ro, He JIOMYyCKaeT
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA MOCTABIICHHBIE BOIIPOCHI, MPABHIILHO
MPUMEHSET TEOPETUUYECKHE MOJIOKEHUSI IPU PEIICHUH MPAKTUUYECKUX BOIPOCOB U
3a/1a4, BIa/Ie€T HEOOXOIUMBIMU HABBIKAMH U MPUEMAMU WX BBITIOJTHEHUS.
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OLICHKA «Y006./1emE0pumeibHo» BbICTABIISICTCS CTYIEHTY, €CJIA OH UMEET 3HAHUS
OCHOBHOTI'0 MaTepuajla, HO He YCBOWJI €r0 JAETAJICH, 3HaeT JUCLUIUINHY TOJIBKO B TOM BHJE, KaK
OHa ObUIa eMy Mpenoana, HO MPUXOAUT B 3aMEIIATEeIbCTBO OT COMPUKOCHOBEHHBIX BOIIPOCOB,
[Ipe/UIaraéMblX Ha TOT KOHEILl, YTOObI OH COJIM3MII MEXIy COOOH OTIaleHHEHIIne TOUKH;
UCTIBITHIBACT 3aTPYAHEHUS MPU BBHIIIOJHEHUH MPAKTHYECKUX PadoT.

OLICHKA «HEY006/1emeo0pUmeIbHO» BHICTABISIETCS CTYJICHTY, KOTOPBIM HE 3HAET
3HAYUTENIbHOM YacTH MPOrpaMMHOT0 MarepHala, JOMYCKaeT CYHIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, C OOJIIIUMH 3aTPyIHEHUSMH M OMIMOKAMH BBITIONHSCT MPAKTUYCCKUE 3aaHHUS.

OLEeHKa VCTHOI'0 OTBETA HA 3a4YeTe
VY CTHBIN OTBET Ha 3a4eTE OLIEHUBAETCS MO0 2 OAJNIBHON CUCTEME: «(3AUIMEHO»,
«HE3AUMEHO.

OIIeHKa «3aumeHo) CTaBUTCA, CCIIN.
- ACMOHCTPUPYCMBIC CTYACHTOM 3HAHUA OTIIMYAIOTCA ,I[OCT&TO‘IHOﬁ I‘J'IY6I/IHOI71 u
COACPIKATCIIbHOCTBIO,
- 4acTCad J0CTAaTO4YHO ITOJTHBIN OTBCT, KaK Ha OCHOBHBLIC BOIIPOCbI, TaK H Ha
JOIIOJIHUTCIIBHBIC,
- CTYACHT JOCTATOYHO CBOGOI[HO BJI1aaACCT TepMHHOHOFHeﬁ;
- OTBCT CTYACHTA HEC COACPIKUT MPUHIUITHAIIbHBIX OIIHOOK.

OneHka «He3aumeno» CTaBUTCS, €CIIH:
- OOHapy)XEHO HE3HAHWE WIM HENOHMMAaHUE CTYAEHTOM OCHOBHBIX pa3/ieyioB
JVCLUTIIINHBI;
- CTYJAEHT JIOIYCKAaeT CyIECTBEHHbIE ()aKTUUECKUEe OIIMOKM,  KOTOpble OH He
MOXET UCIPABUTH CAMOCTOATEIIBHO;
- HAa 3HAYUTEJIbHYIO YaCTh JOMOJHUTEIbHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA 1aTh
IIPaBUJIbHBIN OTBET.

OuneHuBanye KOHTPOJIbLHBIX PA0OT:

Kaxxnas u3 ueTbIpéx 3a/1a4u OIleHUBACTCS CIASAYIOIMMME OaljIaMu:

0 (3amaua He cienana), 1 (caemaHo Koe-4to), 2 (caenana npuoIM3uTeIbHO
HATOJIOBUHY), 3 (CIenaHa C HEKOTOPhIMH Hejoderamu), 4 (crermaHa
MOJTHOCTHI0). O011iee uncio 6amioB 3a Bce 4 3aaanus coctaBisger 16. OneHka
3a paboOTy CTYyJEHTa CTaBUTCS B 3aBUCUMOCTH OT HAaOpaHHOTO MM YHCIa
OaJIoB:

0 — 4 Gaya — HEYJOBIIETBOPUTEIIBHO,

5 — 8 6amIoB — y/I0BIETBOPUTENBHO,

9 — 12 6ammoB — XOpOIIIo
13 — 16 GamioB — OTIUYHO.
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IMpuiaoxenne Ne2 k padodeil nporpaMMme Q1 CHUAIINHbBI
«CJ105KHOCTb BBIYHCJIEHUID)

MeToauuecKkue YKazaHnus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHOI  (hopMOIT  M3TOKEHHS yuyeOHOro Marepuana 1o gucuuiuimHe CI0XXHOCTb
BBIYUCIICHUH" SBIIAIOTCSA JIEKIMHU, YTO CBSI3aHO, MPEXKIE BCErO, C JOCTATOUHO BHICOKMM 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 ABJISETCS 3aKPEIJICHUE JIEKIMOHHOTO
MaTepHaga IyTeM pelleHus ClelUualbHbIM 00pa30M MOA0OpaHHbIX 3aJau U yIpaKHEHUH.

Jljig ycrienHoro 0CBOEHUs AUCLUUIUIMHBI BA)KHO CaMOCTOSITENIbHOE PEIICHUE JOCTATOYHO
6onbmIoro Habopa XOpoOIIO MOAOOPaHHBIX 3a/1a4, Kak B ayJAUTOPUH, TaK U CAMOCTOSTEJILHO B
KayecTBE JOMAIIHUX 3amaHuid. [lpumepbl pemieHus 3amad  pa3OUparoTCs HaA JEKIUAX U
IPAaKTUYECKUX 3aHATUAX, NPU HEOOXOAMMOCTH MO Haubojee TPYIHBIM TeMaM IPOBOISATCS
JIOTIONIHUTENIbHBIE KOHCYyNbTauu. (OCHOBHas LeNb pELIEHUs 3aJad — I[IOMOYb YCBOUTH
(dbyHaaMeHTalbHble TIOHATHS W OCHOBBI MaTeMaTWdeckod Joruku. Jlyis pemieHus 3amay
HEO0OXOJUMO HE TOJBKO 3HaTh, HO W INOHMMAaTh JIEKIIMOHHBIM MaTepuai. [loaTtomy B mporecce
U3y4eHHs] JUCLMIUIMHBI — PEKOMEHJYyeTCsl peryisipHas paboTa ¢ KOHCIEKTaMHU JIeKIUH U
PEKOMEHI0BaHHOM JIUTEPATYPOH.

bosibioe  BHMMaHUE JOJKHO OBITh YIEJNEHO BBINOJIHEHUIO JOMallHed paboTsl. B
KauecTBE 3aJlaHui JJIsi CaMOCTOSATENbHOM paboThl JOMa CTYAEHTaM Ipe/UlararoTcs 3ajau,
aHAJIOTUYHBIE PAa300paHHBIM Ha JEKIUSIX M MPaKTHUECKUX 3aHATUSAX WIM HEMHOro Ooiee
CJIOKHBIE, KOTOPbIE SIBJISIIOTCS PE3Y/IbTATOM O0BEINHEHUS HECKOJIBKIX 0a30BBIX 3a/a4.

JUis TpoBEpKH M KOHTPOJISL YCBOEHHUS TEOPETHYECKOro MaTepuala, MpHOOpeTeHHBIX
IPAKTUYECKUX HABBIKOB Pa0OTHI C OCHOBHBIMU MOHATHSIMH MaTEMATUYECKOM JIOTUKU B T€YEHUE
o0y4yeHMsI TPOBOJATCS  MEpONpPHATHS TEKyIled aTTecTalMd B BUIE YCTHOIO OIpoca Ha
NPaKTUYECKUX 3aHATHAX M KOHTPOJIBHOW paboThl B 5-oM cemectpe. Takke MHpPOBOISATCA
KOHCYJIbTallUM (MpH HEOOXOJMMOCTH) IO JIEKIMOHHOMY MaTepualy M pa30opy HEKOTOPBIX
3a/IaHUH JIJI1 CAMOCTOSITEIBHOU PaOOTHI.

B koHIe M3y4eHMS AMCLUILIMHBI CTYIEHTH CHAIOT SK3aMEH. DK3aMEH NPUHHUMAETCS 110
9K3aMEHALIMOHHBIM OWieTaM, KaXJblii M3 KOTOPBIX BKJIIOYAeT B ce0s JBa TEOPETHUECKHUX
Bonpoca. buiersl (opMUpPYIOTCS Ha OCHOBaHMM CIHCKa BOIIPOCOB K 3K3aMEHY, KOTOPBIH
OXBAaTbhIBACT MOJHOCTBIO BCIO MpOrpamMMmy JUCHUIUIMHBL. Ha camocTosTenbHy0 MOArOTOBKY K
DK3aMEHY BBIIENAETCA 3 JHs, BO BpeMs IOJIrOTOBKU K 3K3aMEHY IIPEIyCMOTpPEHA TpYIIIOBas
KOHCYJIbTAIHSI.

YuebHO-MeTOAMUECKOE 00ecTIeUeHHe
CaMOCTOSITEJILHOM paGOTbI CTYACHTOB MO JTUCHUIIJINHE

Jlis caMOCTOsTeNNbHOW PabOThl PEKOMEHAYETCS HCIOIb30BaTh YUEOHYIO JIUTEpaTypy,
IIPUBEJCHHYIO B paszeine 7.
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