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Spocnasnb



1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JAucuunnmna "CH0XHOCTh BBIYUCIICHU" obecrieunBaeT npuodOpeTeHue
dbyHIaMEeHTaIbHBIX 3HAHUN U yMeHHMH B coOoTBeTcTBUU ¢ DenepaibHbIM TOCYAapCTBEHHBIM
oOpa3oBartenbHbIM  crangaprom  Hampaienus 10.05.01-KommerorepHass 6e3omacHOCTD"
(YpoBeHb cHeuuaguTeTa), CoIeHCTBYeT (¢yHIaMEHTAIW3aluu OOpa30BaHUS, PA3BUTHIO
JIOTUYECKOTO ¥ aJITOPUTMUYECKOTO MBIIUIICHUSI W (POPMUPOBAHUIO MATEMATUUYECKOTO U
o0lIeHayYHOTO MHUpPOBO33peHus. Llenpio u3yueHuss MAUCUUIUIMHBI  SIBJSIETCS  OBJIAJICHUE
0a30BBIMU MMOHATUSIMU U METOJIaMU TEOPUU aJTOPUTMOB, O3HAKOMJICHHE C MX MPUMCHCHHSIMH B
obnmactu obOecrnieueHUsT WHGOPMALMOHHONW OE30MacHOCTH, YCTAaHOBIIEHHE CYIECTBOBAHUS
AITOPUTMUYECKH HEpa3pEIIMMBIX MPOOJIeM M 3HAYeHHE 3TOr0 (yHIAMEHTAIBLHOTO (QakTa
TEOpUU aAJITOPUTMOB JJIsi aJTOPUTMUYECKOM MPAKTUKH, KOMIIBIOTEPHBIX HAyK M 3alllUThI
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 oOpa3oBaTeIbHOM
nporpaMmel, (GOpMUPYEMOIl ydacTHUKaMHU 00pa3oBaTeibHBIX OTHOIIeHWH. OHa urpaer
UCKJTIOUUTENIFHO BAXHYIO pOJb s OOIIeMaTeMaTH4ecKo u  oO0menpodeccnoHaIbHOR
MOJATOTOBKHU crieruanucta. [Ipu ee n3yueHuu CymecTBEHHO UCIIONIBb3YIOTCS 3HAHMSI, TOJTy4€HHBIE
IpU MU3YYEHUU MaTeMaTU4YEeCKUX JAuCUUIUIMH “AnreOpa”, "Teopus uucen", "JluckperHas
maremaruka', "Mudopmaruka", "Maremarnueckas Joruka U Teopus aiaroputmoB" u "Teopus

anroput™MoB". 3HaHWSA, YMEHUS W HABBIKH, IIOJIYYCHHBIC MPU W3YyYCHUH JUCIUTUTHHBI
"C10XHOCTh BBIUMCIICHH", UCIOJIb3YIOTCS 00y4aeMbIMH npu U3YyUCHHUH
001enpoeCCHOHABHBIX U CHEIUATBHBIX JUCIUILINH.

3. [InanupyeMblie  pe3yJbTaTbl O0y4YeHHUS] 1O  JUCHUIJIMHE, COOTHECEHHbIe €

INJIAHUPYEMBIMHU pPE3YyJIbTaATAMHU OCBOCHHUSA 06pa3OBaTe.]'lI)HOI7I MporpaMmal

[Tpouecc

W3y4ECHUS

JUCITUITIINHBI

HarpaBJieH

Ha (OPMHUPOBAHHUE CIEIYIOLTUX

kommnereHmii B coorBerctBM ¢ ®PI'OC BO, OOIT BO u npuoOpereHus cleayromux 3HaHHM,
YMEHMM, HaBBIKOB U (MJIM) OTbITA JI€ATEIbHOCTH:

dopmupyemas
KOMIIeTeHIUs
(xoa u popMyaMpOBKA)

HNuaukaTop nocTuskeHust
KOMIIeTeHLM T
(xoa u popMyJIMpOBKA)

Ilepeyenn
IJIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHus

IIpodeccnonalbHble KOMNIETEHIIUN

K-1

CrocoOeH MPUMEHSTh
MaTEMATUYCCKHUEC METOAbI
JUTsE pa3paboTKU
TpeOOBaHMH K
aNrOpUTMaM,
PeaTH3YIONINM
COBPEMEHHBIE METO/TbI
obecreueHus
UHPOPMAITHOHHOH
0e30MmacHOCTH,
MaTEeMaTHYECKU
JOKa3bIBATh UX
KOPPEKTHOCTH,

HU-1IK-1.6

3HaeT pa3nuyHbIe
MIOAXOBI K OIPEEICHUIO
TIOHSTHUS ATOPUTMA,
METOJbI J0KA3aTeIbCTBa
ANTOPUTMHYECKOM
HEpa3penmmMoCcTy 1
METOJbI TOCTPOCHUS

3¢ PEKTUBHBIX
aJITOPUTMOB

H-1K-1.7

VMeer onicHUBATh
CJIIOKHOCTH aJITOPUTMOB U
BBIUMCIIEHUN

3HaTth:

kiacch! 136108 P-TIME u P-SPACE, NP-
TIME, npumep s13b1Ka, HE BXOJAIIETO B KJlacc
P-TIME,

npobsiema NP = P? TlonnHOMUansHas
cBoauMOCTh, NP-moJiHoTa mpo0aeMsr
pacro3HaBaHusl BEITIOJTHUMOCTH JJIsi OyJIeBBIX
¢byukuuit (The satisfiability problem for
boolean functions, SAT-problem, SAT),
CJIO)KHOCTB MPOOJIEMBI pacIIO3HABAHUS
(YHKITMOHAIBHOM IMOIHOTHI CUCTEMBI
OynieBbIX (DYHKUHH, CI0XKHOCTBH POOIIEM
BXOXKJICHHS B KJIACCHI CAMOJIBOVICTBEHHBIX,
MOHOTOHHBIX U JIMHEHHBIX (QYHKIUH, TPOOJIEMBI




IIPOBOJUTH OLICHKY
CJIOKHOCTH 3aJJaHUA U
BBITIOJTHCHUS TaKUX
AJITOPpUTMOB

pacro3HaBaHUs U MPOOIEMBI BXOXK/ICHUS B
s361KH, NP-Tpynnbie 1 NP-moJiHbIe SI36IKH
(3amaun, mpobnemsl), NP-noJinbie nmpodieMsbl
W3 Pa3IMYHbIX Pa3/Ie/IOB MaTEMaTHKH,
CIIOHOCTHAs KIIacCH(PHKAIHA SI3BIKOB: KIIACChHI
TIME(f(n)) u SPACE(f(n)), kmaccor
TIME(n"k), P-TIME u TIME(2"n),
CJI0XHOCTHBIC UEPAPXUH, HICMCHTAPHBIC U
HedJIeMEHTapHBIE 3a1a9u (S3BIKH), CIIOKHOCTD
Pa3peruMOoCTH 3JIEMEHTAPHON TCOPHH TTOJIS
JIEHCTBUTEIBHBIX YUCET U apUPMETHKHI
[IpecOyprepa, Teopema Pabuna-Oumiepa,
AITOPUTMHUYECKH HEPa3peIINMbIe TPOOIIEMBI B
o0nacTH 3auTel HHPOpPMAIIUH,
JUCKPETIMOHHAS TTOJINTHKA YIIPaBICHUS
nmoctynoM, moaens HRU - nepaspemmmetii n
pa3penMMbie BAPHAHTHI, HOPMAJILHBIC
anropudmer A.A.MapkoBa, CIIO)KHOCTh €r0
OTIMCaHUS KaK Mepa CI0KHOCTH ajrOpUTMa,
RAM-mammnsr (MITO).

Bnaners HaBbIKaAMM:

OLICHKH BPEMEHHOHN U €eMKOCTHOM CIIOKHOCTH
aJITOPUTMOB, TIOTYYEHHsI BEPXHUX OIEHOK

K-2

Crnocoben
pa3padaThIBaTh
MaTeMaTHYECKHE MOJIEIIN
CHCTEM 00eCTIeUeHUs
HH()OPMAITMOHHOKH
0€30I1aCHOCTH,
MaTEeMAaTU4YCCKU
JIOKa3bIBaTh UX
COOTBETCTBHE
BBI6paHHBIM IIOJIMTUKAM
0e301macHOCTH

H-MK-2.3

3HaHNEe OCHOBHBIX
MOHSITUH, TEOPEM U
METOZOB TEOPUHU
MIPUMUTHBHO
PEKYpPCHUBHBIX,
PEKYPCHBHBIX U YAaCTHYHO
PEKYPCHBHBIX (PYHKIH,
BBIYHCIIUMBIX U
MPaBHIBHO BBEIYHCIUMBIX
o TreropuHTy QyHKINH
H-MK-2.5

Branenue HaBbIKaMu
MOCTPOCHHS,
HCCIIEIOBAHMUS 1
MPUMEHEHUS TPUMHTHBHO
PEKYPCHUBHBIX,
PEKYPCHBHBIX H YaCTHYHO
PEKYPCHBHBIX (PYHKIIHI,
BBIYHCIIUMBIX U
MPAaBUIBHO BBIYUCIUMBIX
o TreropuHry QyHKINH
H-TIK-2.6

Braneer nHaBbIkamMu
MPUMEHEHUS] METOJIOB U
(akToB TEOPUU
ITOPUTMOB JJIS
pa3pabOTKH aJITOPUTMOB

3HaThb:

OIPEJIEICHUE NIETEPMUHUPOBAHHON U
HEJICTEPMUHUPOBAHHOM K-IEHTOYHOM MalTHHBI
TrropuHra: BHEUIHUN ¥ BHYTPEHHUN a()aBUTEHI,
KOMaH/[Ipl ¥ IIPOTpaMMa, KOHQUTypaLus,
OIKCaHME BBHIOJIHEHUS] KOMaH]l B TEPMUHAX
mpeoOpazoBaHus KOH(DUTYpAIHid, SI3BIKH,
MIpUHUMAaeMbIe (JI0IyCKaeMble,
pacrno3HaBaembie) K-TeHTOUHBIMU
JETEPMUHUPOBAHHBIMHU U
HEJIETEPMUHUPOBAHHBIMU MaIlTHHAMU
TrropuHra, MOAX0/bI K OIIEHKaM CJIOXKHOCTH
ITOPUTMOB U BBIYMCIICHUH, BpeMEHHas 1
€MKOCTHasl MepBI CJIOKHOCTU
(meTepMUHUPOBAHHBIN U
HeIeTepMUHUPOBAHHBIN CITy4yan),
MOJIMHOMHAJIBHO OTPAaHUYEHHbIE MAaIlHbBI
TeropuHra,

Ymers!

pa3pabaTeIBaTh aJITOPUTMBI U OLICHHUBATh
CJIOHOCTh €T0 PeaTU3aIluH U CI0KHOM
pelaeMoi 3a1auu.

4. CTpyKTypa M coaep:xkanue JMcHUILIHHBI "' Cl105KHOCTD BbIYHMCIeHU"

OO61mast Tpy10€MKOCTh TUCHUTUTHHBI COCTaBIseT 3 3a4eTHBIX equHullbsl, 108 akan. gacos.




Ne Tembl (pa3nenbl) Buabl yueOHbBIX 3aHATHI, @opMBbI TEKYLIETO
n/n AUCUUILUIMHBI, BKJIIOYASI CAMOCTOSITEIbHYI0 | KOHTPOJISI yCIIeBAEMOCTH
UX co/lepKaHue padoTy CTYy/IEHTOB,
M MX TPYA0E€MKOCTh ®Dopma NpPOMeKYTOYHOM
(B akaieMUYECKHX Yacax) aTTecTalumn
= KonTakTHas padora (no cemecmpam)
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1 BBoanast mexius 8 1 2 |YcrHBI onpoc
2 JeTepMuHIpOBaHHEIE 8 2 1 1 5 |3ana”us mis
MHOTOJICHTOYHBIC MAIIIHEI CaMOCTOSTEIbHON
Trropuara (momarrHeit) paboOTHI
Y CTHBIHI onpoc
3 Cno>XHOCTh aITOPUTMOB U 8 2 1 1 5 |3amanus qos
BBIYHCIICHUH CaMOCTOSITETbHON
(momarrueit) paboThI
YcTHBII onpoc
4 HenerepmunupoBannbie 8 2 1 5 |3amanms mis
MHOTOJICHTOYHBIC MAIITHEI CaMOCTOSTEITbHON
Trropunra (momariHei) paboThI
YcTHBII onpoc
5 Bpemennas u emMmkocTHas 8 2 2 5 |3amanms mis
MepHI CI0KHOCTH CaMOCTOSITEITbHON
(HemeTepMUHUPOBAHHBIH (momariHeit) paboThI
ciy4dait). NP-tpyanbie u NP- VYeTHBI onpoc
TIOJTHBIE SI3BIKH (3a1a4H,
poOIIeMBbl)
6 |CeoiicTBa pyHKIIHI 8 2 2 5 |3amaHms mus
CIIOKHOCTH CaMOCTOSTEIBHON
(momarrHeit) paboTHI
Y CTHBII onpoc
7 C10)KHOCTB TIPOOJIEMBI 8 2 1 5 |3amanus mis
Pa3pemMMOCTH CHCTEM CaMOCTOSTEIBHON
JMIUHEWHBIX ypaBHEHUHA (momarrHeit) paboTHI
YcTHBII onpoc
8 NP-niomtHbIE TIPOOIEMBI AJIS 8 2 2 |YcrHBIH ompoc
ypaBHEHHH B CBOOOIHBIX
MONYTPyYIax v Jyist
PETYISIPHBIX S3BIKOB
9 NP-nioHbIe IPOOIIEMBI B 8 2 1 2 |YcrHBIH ompoc
Teopun rpados
10  |NP-mosiHbIe IPOOJIEMBI U3 8 2 1 1 3 |KontposabHas paboTa
Pa3INYHBIX Pa3IesioB
MaTEeMaTHKH
11 |AnropuTMHYECKH 8 2 1 2 |YcrHBIH ompoc
HepaspernmMbie TPo0IeMBI B
00J1aCTH 3aIIUTEI
nHpOpMaLUH
12 |CnoxxHocTHas 8 2 2 1 5 [3aganus mis




KJaccu(UKaIys A3bIKOB CaMOCTOSITEIbHOM
(momarHeit) paboThI
YCTHBII onpoc
12 |CloXHOCTH OITUCAaHUS 8 3 1 2 |YcrHBIM onpoc
HOPMAaJIbHOTO anropudma
A.A.MapxkoBa
13 |Teopwus anropuT™MOB H 8 3 1 1 2 |YcrHBIH ompoc
3aJ]a4d UCIOIb30BAHMS
KOMITBIOTEPOB
14 |Ci10’XHOCTh KOHEYHBIX 8 3 1 2 |YcrHBIM onpoc
00BEKTOB 110
A.H.Konmoroposy
0,3 | 2,7 [3auer
Bceero 32 | 16 5 10,3 | 54,7

Coaeprxanue pa3jeoB NpOrpaMMbl:

1. Beoanas jexkuus.

HcTopus pa3BUTHS TEOPUH aITOpUTMOB. Teopus anropuTMOB U IPUHIUIINAIBHBIE BO3SMOKHOCTH
BBIUMCIUTENbHBIX MalIMH. OIEHKa CJI0KHOCTH aJITOPUTMOB U €€ 3HaU€HUE JJIs1 IPAKTUKU.

2. leTepMUHMPOBAHHbIE MHOT0JICHTOYHbIe MAIIUHBI ThIOpHHTa.

BHemnuii 1 BHYTpeHHUH angaBuThl K-JCHTOYHOW NETEPMUHHPOBAHHOW MamivHbl ThIOpHUHTA.
[Iporpamma u xomanabl. Kondurypanuu. OnucaHue BBIOJHEHHS KOMaHA B TEpMHUHAX
npeoOpa3oBaHusi KOHPUrypalmid. SI3pIku, MpUHUMaeMble (IOIycKaeMble, paciio3HaBaeMbie) K-
JICHTOYHBIMU JAETEPMUHUPOBAHHBIMU MaIllMHAMU ThIOpUHTA.

3. CJI05KHOCTH AJITOPUTMOB M BBIYMCJICHU.

Hekoropele mnoaxoapl K OLIEHKAM CJIOXKHOCTM aIrOPUTMOB M BbIYMCIeHUH. Monenu
BblunciaeHU. CIOXXHOCTb BBIUMCICHUS HAa JETEPMUHUPOBAHHOM MaminHe ThIOpUHTa.
BpemeHHas v eMKOCTHasi Mephl CIOKHOCTHU (JIeTepMUHUPOBAHHBIN citydail). [lonnHomMuanbHO
OrpaHMYEHHBIE JIeTepMHUHHUpOBaHHbIe MamuHbl Thiopunra. Kiaccsl si3pikoB P-TIME u P-
SPACE. ITpumep s13b1Ka, HE Bxoasmero B kiace P-TIME.

4. HenerepMMHUPOBAHHBIE MHOT0JICHTOYHbIe MAIIMHbI ThlopuHra.

BHewHuii 1 BHYTpeHHUI andaBuThl K-IIEeHTOYHOW HEIeTEePMUHUPOBAHHOM MalluHbl ThIOpUHTA.
[IporpaMMa M KOMaHIbl HEAETEPMUHUPOBAHHOW MamuHbl TbhtopuHra. Mx ocoOeHHOCTS.
Kondurypanuu. Onucanue BbIIOIHEHUSI KOMaH/ B TEPMUHAX MpeoOpa3oBaHus KOHPUTypalnid.
SI3bIKH, TPUHUMAaeMble (JOMyCKaeMble) HEICTEPMUHHPOBAHHBIMU K-JIEHTOUHBIMH MalIdiHAMHU
TeropuHra.

5. BpeMeHHAasi 1 eMKOCTHAsI Mepbl CJI0KHOCTH (HeAeTepMUHUPOBAHHBIN CJIy4aii).

Knacc s3p1k0B NP-TIME. TIpo6nema NP = P?

[TonmHOMMANBHAS CBOIUMOCTb.

Crnoxnocts (NP-mos1HOTa) 1po6sieMbl pacrio3HaBaHUs BBIMOJIHUMOCTH /sl OyNneBbIX (YHKUIUH
(The satisfiability problem for boolean functions, SAT-problem, SAT). CioxxHoCTh TIPOOIEMBI
pacrio3HaBaHMsA (YHKIIMOHAJIBHOM  IMOJHOTBI  CUCTEMBbI  OYyJleBBIX  (YHKUUH, CI0XKHOCTb
npo0sieM BXOXIEHHUS B KJIAcChl CAMOJBOMCTBEHHBIX, MOHOTOHHBIX U JIMHEHHBIX (DYHKIIMMA.
[TpoGnembl pacio3HaBaHUs U TPOOIEMBI BXOXKICHHUS B S3bIKH.

NP-tpyaubie 1 NP-nosinble si3biku (3aga4u, npoodaemMsbl).

6. CBoiicTBa pyHKIHII CJI0KHOCTH.

Hwxnue omnenku. CroxHOCTH pazpemmmoctu apudmeruxku [IpecOyprepa u snemeHTapHOU
TEOPHH TOJIS IeHCTBUTENbHBIX uncell. Teopema PaOuna - @umepa.

Cy1iecTBOBaHUE CKOJIb YTOJIHO CJIOKHO BBIYMCIUMBIX (QYHKLIUH.

7. Ci10xHOCTH NPOO/IEeMBbI PA3PEeIIMMOCTH CHCTEM JIMHEHBIX YPABHCHMI.

Pemenne cucreM 1EI0YNCICHHBIX JUHENHBIX YPaBHEHUH B LIENbIX, HATYpalbHbIX U 0-1 yucnax.




8. NP-noJinbie mpodJeMbl A1 YPaBHEHHH B CBOOOAHBIX MOJYIPyNNax M JJIs PeryJsipHbIX
SI3BIKOB.

9. NP-nmoJinbie mpo6JieMbl B Teopun rpagos.

10. NP-nosinble mpo6JieMbl U3 Pa3JIHYHBIX Pa3/1eJI0B MATEMATHKH.

11. AnropurMu4YecKH Hepa3pemMMble NPodaeMbl B 00/1aCTH 3alIMTHI HH(OPMAaLIHH.
JluckpenoHHas MOJIUTHUKA YIPABICHUs JOCTYIIOM - HEpa3pelIMMbIi U pa3pelInMble BapUaHThL.
Mopens HRU.

12. Ci10:kHOCTH ONIMCAHUSI HOPMAJILHOTO anropugma A. A. Mapkosa.

13. Teopusi aATOPUTMOB U 32/1a4M HCII0JIb30BAHUSI KOMIILIOTEPOB.

BbruncnuTenbHble  BO3MOXXHOCTH COBPEMEHHBIX KOMIIBIOTEpOB.  MaremaTthueckas MOJelb
KOMITBIOTEpa — MalmHa npousBoibHOro nocryna (MITJ). RAM-A machine  with random
access to memory. MIIJl - BelyMciuMble QYHKIIMM U HX CBSI3b C YAaCTUYHO PEKYPCHBHBIMU
GYHKIUSAMU.

14. CioxH0CTh KOHe4YHbIX 00beKTOB 110 A.H.Kosimoroposy.

5. 06p330BaTeJ'[bele TEXHOJOI'MH, B TOM YHCJI€ TEXHOJOIHHU IJIEKTPOHHOI0 06yqe}mﬂ u
AUCTAHIHNOHHbIC 06p330BaTeJII>HI>Ie TEXHOJIOTHH, HUCIOJb3yEMbI€ IIPH OCYIIECTBJICHUU
06p330BaTeJ'[bHOFO npoumecca mo TMCHUMIJINHE

B miporiecce 00yueHuUst UCTIONB3YIOTCS CIISAYIOINE 00pa30oBaTeIbHBIC TEXHOJIOTHH:

BBoaHasi JieKHUA — 1a€T I1€pBOE I1EJIOCTHOE NPEACTaBICHHE O JAUCUUIUIMHE U
OPUCHTHUPYET CTYJEHTa B CUCTEME U3Y4YCHHUS NAHHOW AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJja4aMU Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX TUCIMIUIUH U B
CHUCTEeME TOATOTOBKHM B IeioM. JlaeTcsi kpaTkuii 0030p Kypca, MCTOPHUSI Pa3BUTHS HAyKU U
MPAKTUKHU, TOCTHXKEHUS B 3TOU cdepe, IMEHA U3BECTHBIX YUCHBIX, U3JIaraloTcs MepCreKTUBHbBIE
HanpaBJieHUs1 ucciaenoBaHuid. Ha 3Toil  JeKuuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpraHU3aIlMOHHBIE OCOOCHHOCTH pPabOTHl B paMKaxX JaHHOW IUCIUIUIMHBI, a TaKXKe TaeTcCs
aHaJIN3 PEKOMEHIyeMOi yueOHO-METOAMYECKOU TUTEPaTyPHI.

AKaneMmnyeckas JeKIHs ¢ JeMeHTaMH JIeKINN-0eceabl — IT0CJIEA0BaTeILbHOE H3JI0-
JKEHHE MaTepuaia, OCYLIECTBIISIEMOE NMPEUMYIIECTBEHHO B BHJIE MOHOJIOTA IMPENojiaBaTes.
DneMeHThl JIeKIIMU-0ece bl O00eCNeunBalOT KOHTAKT TMpENoJaBaTeNs C ayAuTOpued, dTo
MO3BOJISIET TPHUBJICKATh BHUMAaHUE CTYJACHTOB K HaumOoliee BaXKHBIM TeMaM JUCIUIUIHHBI,
AKTUBHO BOBJIEKAaTh HUX B Y4YeOHBII MpOIECC, KOHTPOIUPOBATH TEMIl H3IOKEHHUS Y4eOHOTrO
MaTepualia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIPHUSTHS.

IIpakTuyeckoe 3aHsiTHE — 3aHATUE, MOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUU U
HAaBBIKOB I10 3aKPEIUICHHUIO MOJYYEHHBIX HA JICKIUN 3HAHHM.

Koncynbranum — BuUj y4yeOHBIX 3aHATUHN, SBISIOMUICS OMHON U3 (QOpPM KOHTPOJS
CaMOCTOSTENIbHOM  paboThl  cTyAeHTOoB. Ha KOHCynapTanusx 1O MPOCkOE CTYJEHTOB
paccMaTpuBaIOTCs HauOollee CIIOXKHBIE MOMEHTBHI MPU OCBOCHHWM MaTrepuana JUCIHILTUHBL,
MPENOJaBaTeNIb OTBEYAET HAa BONPOCHI CTYJIECHTOB, KOTOPBHIE BO3HHUKAIOT y HUX B MPOLECCE
CaMOCTOSITENILHOM pabOTHI.

6. [lepeueHb JIMIIEH3MOHHOT0 M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO
ol0ecreyeHusi, MCNOJb3YyeMOr0 INPH OCYLIECTBJICHHM O00pa30oBaTEeJBLHOIO Ipouecca Io
AUCHUIIJIMNHE

B mpouecce ocymectBieHuss o0Opa3oBaTeNpHOrO  Ipolecca MO JUCHUIUIMHE
UCIIOJIB3YIOTCS:

Ui (popMHpPOBAHUS MAaTEPHATIOB JIJISl TEKYLErOo KOHTPOJIS YCIIEBAEMOCTH U MPOBEIECHUS
IPOMEXYTOUHON aTTecTaluu, 11 GOPMUPOBAHUS METOUUYECKUX MAaTEPUAIIOB 110 TUCIHUILIMHE:



- mporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- MikTeX (cBoboano pacmnpocrpansemoe 110);

- Adobe Acrobat Reader.
7. IlepeyeHb COBpEeMEHHBIX NPO(ECCHOHAIBHBIX 0a3 JaHHBIX W HH(OPMAIUOHHBIX
CIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX MPH OCYIIeCTBJIEHHH 00pPa30BaTeJIbLHOI0 Mpolecca mno
AUCHHILINHE (PU HE00X0AMMOCTH)

B mpomecce ocymiecTBieHus  00pa3oBaTENFHOrO — MpoLEcca IO JAMCIUILIHHE
UCTIOJIB3YIOTCS:

- ABTOMaTu3upoBaHHas 6nbianoTeyHo-uHpopmannonnas cucrema «bYKNU-NEXT»

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

- DnekrpoHHas OubnroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DnekTpoHHas oubnnoreunas cucrema «kOpaiir» https://urait.ru

- DnexTpoHHas 6ubnuoTeyHas cucreMa «KOoHCYIbTaHT CTyIeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJBHOH Yy4eOHOW JHMTepaTypbl, PpecypcoB
HHGPOPMALMOHHO-TEJICKOMMYHUKAUMOHHOH ceTH «MHTepHer» (IIpH HEO0XOAMMOCTH),
peKoOMeHyeMbIX JJIsl OCBOEHUS TUCUMILINHBI

a) OCHOBHAasl JIUTEpaTypa
1. M. M. I'nyxoB, A. b. lllumkoB. Marematudeckasi joruka. J{uckperHsie (QyHKIUU.
Teopus amroputmoB: yuebHoe mocoome — Cankr-IlerepOypr: Jlans, 2021.
https://matematika76.ru/fm/rnyxoB.pdf
2. M. M. I'myxoB, O. A. Kozmutun, B. A. Hlanomuukos, A. b. lllumkos 3agaun u
yIpa)XHEHUsI IO MaTeMaTHYeCKOW JIOTMKE, JUCKPETHBIM (DYHKIUSAM U TEOpHUH
QJIITOPUTMOB: yuebnoe  mocobme  —  Cankt-IleTepOypr: Jlanb,  2021.
https://reader.lanbook.com/book/167678
3. Aypue B. I'. DieMeHTBI TEOPUHU AITOPUTMOB: y4eO. TocoOue I By30B - SIpociiaBiib,
SIpI'y, 2008 http://www.lib.uniyar.ac.ru/edocs/iuni/20080230.pdf
4. C. B. CynomnaroB, E. B. OBumHHuMKOBa Matemaruueckas JIOTUKa W TEOpHUs
aJITOPUTMOB: YUEOHHK M MPaKTHUKYM Ui By30B — MockBa: M3garensctBo FOpaiit, 2022.
https://urait.ru/viewer/matematicheskaya-logika-i-teoriya-algoritmov-447321

0) AOMOJIHUTEIbHAA JIUTEpPaTypa
1. Axo A., Xonkpodt k., Yneman [[x. IloctpoeHne u aHanu3 BBIYMCIMTEIbHBIX
anroput™MoB. - M.: Mup, 1979.
2. M. O. Acanos, B. A. bapanckuii, B. B. Pacun [luckpernas maremartuka: rpadsl,
MaTpOUBI, aJITOPUTMBI — Cankr-IlerepOypr: Jlaus, 2010
https://reader.lanbook.com/book/536
3. Hypues B. I'. Marepuansl no aucuuminde "Teopus aJropuTtMoB M CIIOKHOCTh
BBIYUCIICHHN": METO/I. yKa3aHUs - SApocnasib, SApl'Y, 2010
http://www.lib.uniyar.ac.ru/edocs/iuni/20100268.pdf
4. NypueB B. I'. DnemeHThl Teopurn MHOXKECTB M MAaT€MaTHYECKOW JIOTMKHU: Yueo.
nocooue JUIS BY30B - Spocnasne, SApl'y, 2009
http://www.lib.uniyar.ac.ru/edocs/iuni/20090231.pdf
5. M. I'apu, [1. JI>xoHCcOH BhruucnuTensHble MallMHbBl U TPYIHOpEIIaeMble 3a1auu. - M.:

Mup, 1979
6. U. A. JlaBpos, JI. JI. MakcumoBa 3ajaunl MO TEOPUHU MHOKECTB, MAaTEMaTHYECKOM
JIOTUKH u TEOpUU AJITOPUTMOB - M.: duzmaTIuT, 2006.

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


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://matematika76.ru/fm/глухов.pdf
https://reader.lanbook.com/book/167678
http://www.lib.uniyar.ac.ru/edocs/iuni/20080230.pdf
https://urait.ru/viewer/matematicheskaya-logika-i-teoriya-algoritmov-447321
https://reader.lanbook.com/book/536
http://www.lib.uniyar.ac.ru/edocs/iuni/20100268.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20090231.pdf

9. MaTepuajbHO-TeXHHYeCKas 0a3a, HeOOX0AMMasl VISl OCYIIEeCTBJIEHUsI 00Pa30BaTEJIBLHOI0
npoiecca no JMCUMUIINHE

MartepuanbHo-TeXHUYEeCKasi 06a3a, HeoOXoauMas IJsl OCYILIECTBICHHS 00pa30BaTEIbHOIO
polecca 1o AUCLUIUIMHE BKIIOYAET B CBOM COCTAB CIIELUAIbHBIE IIOMELICHUS:

- yueOHbIE ayIUTOPUU IJIs IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

- y4eOHBIC ayTUTOPUU JJIsI TPOBEICHUS MPAKTUYECKUX 3aHATHI (CEMIHAPOB);

- yueOHBIE ayIUTOPUU AJIs1 IPOBEJCHUS TPYIIOBBIX M UHAUBUYaTbHBIX KOHCYJIbTALIUM;

- y4eOHBIC ayAUTOPUH JUISI TIPOBEACHHUS TEKYIIET0 KOHTPOJS U MPOMEKYTOUHON
aTTeCTaluu;

- MOMEUICHHUS JJISl CAMOCTOSITENTbHON pabOThI;

- IOMEIIEHUs JUIA XpaHEHUusT M MNPOPHIAKTUYECKOTO OOCITYKUBAHUS TEXHUUYECKUX
CpeAcCTB O0yUYCHHS.

[Tomemienust i1 caMOCTOSITENBHON pabOThl OOYYArOMIMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUECHHS K ceTu «HTepHeT» M obecrnedeHreM J0CTymna K
3eKTPOHHOU MH(pOpMalMOHHO-00pa3oBaTenbHoi cpene Apl'Y.

ABTOp(BI):

[Tpodeccop, nokrop dhus.-MaTem. HayK Hypues B.I'.



[punoxenne Nel k paboueii mporpaMmme IvCHUNITHHBI
«CJ10KHOCTh BLIYHCJICHUN»

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs TeKyllell U MPOMeKYTOYHOM aTTeCTALMHU CTY/IeHTOB
Mo AUCHUILINHE

1. TunoBbie KOHTPOJIbHBIC 3a/IJaHUA WX UHbIC MaTCpPHUAJIbI,
HCII0Jb3yEMbIE B IIPOLIECCE TeKymeﬁ aTrecranum

Homamnue 3amanus no temMe Ne 2 " /leTepMUHUPOBAHHbIE MHOTOJEHTOYHbIE MAIIMHBI
Thopunra."

3amanus s camocroarenbHoro pemenus Ne 1 - 8 u3 maparpada 2 gactu Il c6opuuka
3agad  JlaBpoB WM.A. 3amauu mo TEOpUM MHOMKECTB, MATEMAaTHUYECKOM JIOTUKHM W TEOpUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomannue 3aganus o reMe Ne 3 "CJ105KHOCTh aJITOPUTMOB M BbIYMCIeHHI"

3amanus ans camocrositenibHoro pemenuss Ne 16.1 - 16.12 wu3 naparpada 16 rmassr 3
coopuuka 3amzay  ['myxoB M.M. 3amaum u ympakHEHHS @O MaTEMATUYECKOM JIOTHKE,
JUCKPETHBIM (DYHKLUSAM U TEOPUM ITOPUTMOB: yueO. mocodue ais By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. [llanomuukos, A. b. Ilumkos. CII6., Jlans, 2008, 111 c.

Jomamnue 3amanus no teMe Ne 4 "HerepMuHMpoBaHHbIe MHOIOJIEHTOYHbIE MAIIMHBI
Thopunra."

3ananus Uit camocTosTenpHoro pemeHuss Ne 9 - 25 u3 naparpada 2 yactu |l cOopuuka
3agau  JlaBpoB M.A. 3amauM 1o TeOpHMM MHOMKECTB, MaTEMAaTUYECKOM JIOTMKM U TEOpHHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomannue 3ananusd o reMe Ne 5 ""BpeMeHHast 1 eMKOCTHAsE Mepbl CJIOKHOCTH"

3amanus ans camocroaTenbHoro pemenus Ne 16.13 - 16.25 u3 maparpacda 16 riassr 3
coopuka 3amzay  ['myxoB M.M. 3amaum u ympaxkHEHHS @O MaTEMAaTUYECKOW JIOTHKE,
JUCKPETHBIM (DYHKIUSAM U TEOPUM ITOPUTMOB: yuel. mocodue aist By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. lllanomuukos, A. b. IlIumkos. CII6., Jlans, 2008, 111 c.

Jomamaune 3amanuss no teme Ne 8 '"AuropurmMuueckue MoJeaH. JJIeMEHTbI TeOPHHU
aJropuT™MoB"

3ananus st camocTtosTensHoro pemenuss Ne 1 - 44 u3 naparpada 1 wactu |l cOopruka
3agau  JlaBpoB M.A. 3amaun 1o TeOpuuM MHOXKECTB, MAaTEMaTHUYECKOW JIOTMKM U TEOpHUHU
anroputmoB / I.A. JlaBpoB, JI.JI. Makcumona. M.: Hayka. 1984. 287 c.

3ananus Ui caMocTosiTenbHoro pemenus Ne 1 - 25 u3 naparpada 2 yactu 1l coopHuka
3amau  JlaBpoB M.A. 3amaun 1o TEOpHUHM MHOXKECTB, MATEMAaTHYECKOW JIOTUKU W TEOPUU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

3ananus i camocrositenbHoro pemenus Ne 15.1 - 15.19 wu3 naparpada 15 rnassr 3
coopuuka 3amay  [nmyxoB M.M. 3amaunm u ynpaKHeHHs IO MaTeMaTH4eCKOil JIOTHKe,
JUCKPETHBIM (YHKIMSM M TEOPUU alroOpuTMOB: y4ueO. mocobue g By30B / M. M. I'myxos, O.
A. Kozautun, B. A. lllanomuukos, A. b. Ilumxkos. CII0., JTans, 2008, 111 c.

Homamnue 3amanus no teme Ne 11 ' AaropurmMuyeckm HepaspelmiMMmblie Npo0JjeMbl B
o0J1acTH 3a1UTHI HHpopManuu. "'

3ananus Ui camoctosiTenibHoro pemennus Ne 1 - 48 u3 naparpada 3 yactu 11 cOopauka
3amau JlaBpoB U.A. 3amaun 1o TeOpuU MHOXKECTB, MAaTEMATHIECKOH JIOTUKU U TEOPHUH
anroputMoB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.



3amanus Ui camoctositenbHoro pemennus Ne 1 - 43 u3 naparpada 4 vactu 11 cOopauka
3agad JlaBpoB M.A. 3amaun no TeOprund MHOKECTB, MATEMaTUUYECKOM JIOTUKU U TEOPUU
anroputMoB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Homarmnue 3ananus no reme Ne 12 "' Ci105KHOCTH aJrOPUTMOB U BbIYMCIeHUH"

3amanus 1 camocrosTenbHoro pemenus Ne 16.1 - 16.26 w3 maparpada 16 riassr 3
coopuka 3amay  ['myxoB M.M. 3agaum u ymnpaxkHEHHs IO MaTEMAaTUYECKOH JIOTHKE,
JUCKPETHBIM (DYHKLUSAM U TEOPUM JITOPUTMOB: yuel. mocodue ais By3oB / M. M. I'myxos, O.
A. Koznmutun, B. A. Illanomuukos, A. b. IlIumkos. CII6., Jlans, 2008, 111 c.

Homamnue 3ananus no reme Ne 12 " CioxkHocTHasi Kiaaccuukanus nepedopHbIx 3agay "

3amanus A camocrosTenbHoro pemenus Ne 16.1 - 16.26 u3 maparpada 16 riassr 3
coopuka 3amzay  I['myxoB M.M. 3amaum u ympakHEHHS IO MaTEMATUYECKOM JIOTHKE,
JUCKPETHBIM (DYHKLUSAM U TEOPUM JITOPUTMOB: y4el. mocodue ais By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. Illanomuukos, A. b. IlIumkos. CII6., Jlans, 2008, 111 c.

KonTtpoabHnas padora
3anmanus A1 KOHTPOIbHOH paboThl o Teme Ne 10 ""NP-nmosinbie npo6aemsr'’

1) OcHoBHble wuaeu jgoka3aTenbcTBa NP-MOJHOTBHI MpoOJieMbl  (PYHKIIMOHAIBHOM
MOJTHOTHI /IJIs1 KOHEUHBIX CUCTEM OyleBbIX (QYHKIUH.

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

3) IlocTpouTh LIENOUYKY MOJIMHOMHUATIBHBIX CBOJUMOCTEN Pa3InYHBIX POOIIEM.
[Tpumeuanue. Kaxaplii BapuaHT 3afaHusl ONpeAENsieTcs BHIOOPOM KOHKPETHOM CHCTEMBI
OyneBbIX (YHKIMK M KOHKPETHOTO KJlacca OyJeBbIX ()yHKIIHH.

2. Cniucok BONPOCOB M (WJIM) 32/IaHMI /151 TPOBEAEHUS TPOMEKYTOYHOM aTTecTalluu
Bonpocsl k 3auety no gucuuniaune " Cl0:KHOCTb BHIYHCIEHUI""

1. JlerepMHUHUPOBaHHBIE MHOTOJICHTOYHBIE MAalIMHbI ThIOPHUHTA.

BHemnuii 1 BHYTpeHHUH anpaBUThl K-JEHTOYHOW NETEPMUHHPOBAHHOW MAamiuHbl ThIOpHUHTA.
[Tporpamma u xomanabl. Kondurypanuu. OnucaHue BBIOJHEHHS KOMaHA B TEpMHUHAX
npeoOpa3oBaHusi KOHPUTypalmid. SI3pIku, MpUHUMaeMble (J0IycKaeMbie, pacro3HaBaeMbie) K-
JIEHTOYHBIMU JAETEPMUHUPOBAHHBIMU MAaIIMHAMH TBIOpUHTA.

2. CHOXHOCTh aNTOPUTMOB M BBIUMCIEHWH. HeKoTopple MOIXOABI K OIEHKaM CIIOKHOCTH
QITOPUTMOB M BblUMCIeHUH. Mopenun  BeluMciieHud.  CIIOXKHOCTb — BBIUYMCICHMSI  Ha
JETEPMUHUPOBAaHHOW MamnHe ThropuHra. BpeMeHHas W eMKOCTHas MEpBI CII0KHOCTH
(1eTepMHUHUPOBAaHHBIA  ciydaif). [lomMHOMHANBHO  OrpaHMYEHHblE JETEPMHUHHUPOBAHHBIC
mammHbl Triopuara. Kiaccsr s3eikoB P-TIME u P-SPACE. Tlpumep si3b1ka, HE BXOJAIIETO B
kiacc P-TIME.

3. HenerepMuHHpPOBaHHBIE MHOTOJICHTOYHBIE MAITHBI THIOPHHTA.

BHemnuii 1 BHYyTpeHHUH andaBUThl K-TEHTOYHOH HEJeTepPMUHUPOBAHHON MalIuHbl ThIOPHHTA.
[IporpaMMa M KOMaHIbl HEACTEPMUHUPOBAHHOM MamuHbl TbhiopuHra. Mx ocoOeHHOCTS.
Kondurypauuu. Onucanue BHIIIOIHEHUS KOMaH/ B TEPMUHAX MpeoOpa3oBaHus KOHPUTypalni.
SI3bIKH, TPUHUMAaeMble (JOMyCKaeMblie) HEICTEPMUHHPOBAHHBIMU K-TEHTOYHBIMU MallliHAMU
TrropuHra.

4. BpemeHHas 1 eMKOCTHasi Mephbl CII0XKHOCTHU (HEIETepPMUHHUPOBAHHBIHN CclTy4ail).

Knacc s3p1k0B NP-TIME. TIpo6nema NP = P?



[TonuHOMMANTBEHAS] CBOAUMOCTb.

CnoxHocth (NP-mostHOTa) TIpoOIEMBI pacmo3HaBaHUS BBIMIOJTHUMOCTH JUIsl OYIeBbIX (PYHKITUN
(The satisfiability problem for boolean functions, SAT-problem, SAT). CioxxHocTh TIPOOIEMBI
pacrno3HaBaHMsl (PYHKIIMOHAJIBHOM  TOJHOTHI CHUCTeMbl OyNeBbIX  (YHKIUH, CIOKHOCTb
npoOjeM BXOXJIEHHUS B KJIAcChl CAMOJBOMCTBEHHBIX, MOHOTOHHBIX M JIMHEWHBIX (DYHKIUIL.
[Tpo6Giiembl pacrio3HaBaHUS U MPOOIEMbl BXOKICHHS B SI3bIKH.

NP-tpyanbie u NP-nosinble s3b1kHu (331241, IPOOIEMBI).

5. CroiicTBa (hYHKIIHH CIIOKHOCTH.

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

CymiecTBOBaHHE CKOJIb YT'OJJHO CJIOKHO BBIYMCIUMBIX (DYHKIIUH.

6. Co’kHOCTB MTPOOJIEMBI Pa3pEIIMMOCTH CUCTEM JIMHEWHBIX ypaBHEHUI.

Pemienune cuctem LENOYNCICHHBIX TMHEHHBIX YPaBHEHUH B LENbIX, HATypasbHbIX 1 (-1 uncnax.
7. NP-mosHble mpoOeMbl Jii ypaBHEHUH B CBOOOJHBIX TOJYTpPyNIax M IS PETYISPHBIX
SI3BIKOB.

8. NP-nmoJsiHbIe ipo6sieMbl B TeOpuH rpadoB.

9. NP-nmostabie mpo6iemMbl 3 pa3InyHbIX Pa3ieioB MAaTEeMaTHKH.

10. AnroputMHuYecKH HEpa3pelruMble TPOOIEMbI B 00IaCTH 3aIUThI HH(POpMAIUH.
JluckpenonHast HOJIUTHKA YIPABJICHUS TOCTYIIOM - HEPa3peIIMMBIA M pPa3peliiMble BAPUAHTHL.
Mogxens HRU.

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

12. Teopusi anropuTMOB U 3a7aud HCIIOJIB30BAHHUS KOMIIBIOTEPOB. BrruncnurenbHbie
BO3MOXXHOCTH COBPEMEHHBIX KOMITBIOTEPOB. MaTeMaThuieckasi MOJIellb KOMITbIOTepa — MaIliHa
npowusBosibHOTrO jgoctyna (MIT). RAM-A machine with random access to memory. MII]] -
BBIYMCIMMBIC (YHKIIUU M UX CBSI3b C YACTHYHO PEKYPCHUBHBIMH (PYHKIUSMHU.

13. CnoxHocTh KOHEUHBIX 00bekTOB 110 A.H.Koamoroposy.

3. Onucanue npouexypbl BICTABIEHUS OLEHKH

B 3aBucumMocTy OT YpOBHSI COPMHUPOBAHHOCTH KaKJOM KOMIIETEHIIUM MO OKOHYAHUU
OCBOEHUS AMCLUMIUIMHBI CTYACHTY BBICTABISETCS  OLEHKA. JId QUCHMIUIMH, M3ydacMbIX B
TE€YEHHE HECKOJIBbKHUX CEMECTPOB, OIIEHKAa MOKET BBICTABISATHCA HE TOJBKO MO OKOHYAHHUU €€
OCBOCHMS, HO U B IPOMEKYTOUHBIX ceMmecTpax. BuJ OIEHKH («OTIMYHO», «XOPOLIO»,
«YAOBIIETBOPUTEIBHOY», «HEYIOBIECTBOPUTEIBHO», «3aUTE€HO», «HE3auTE€HO») OIpeaeseTCs
paboueil mporpaMMoi IUCHUIUIMHBI B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

OneHka «OTJIIMYHO» BBICTABIAETCA CTYAEHTY, Yy KOTOPOro KaKJas KOMIIETEHIIUS
(TTOJIHOCTBIO MJIM YaCTHUYHO (popMupyemas JaHHOM TUCIMIIMHOM) chopMHpOBaHa Ha BBICOKOM
YpOBHE.

OneHka «XOpOLIO» BBICTABJIAETCA CTYACHTY, y KOTOPOIO KaKJgash KOMIIETEHIUS
(TTOTHOCTHIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCIUIUIMHON) chopMUpOoBaHa HE HUXKE, YEM
Ha MPOJABUHYTOM YPOBHE.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYINEHTY, Y KOTOPOrO KaKJas
KOMITETEHIHS (ITOJTHOCTBIO WIIM YaCTHYHO (popMUpyeMast JaHHON JUCUUIUIMHON) ChOpMHUpPOBaHa
HE HIKE, YeM Ha IIOPOrOBOM YpPOBHE.

O1eHKa «HEYIOBJIETBOPUTEIHLHO» BBICTABISAETCS CTYICHTY, Y KOTOPOTo XOTs Obl O/HA
KOMIETEHIHS (TIOJTHOCTBIO WM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIUILINHOMN) copMupoBaHa
HWKE, YEM Ha IOPOTOBOM YPOBHE.

OneHka «3a4eT» BBICTABISAETCS CTYIEHTY, y KOTOPOro KaxKJash KOMIIETEHIIHS
(TTOJIHOCTBIO WJIM YAaCTUYHO (OopMHpYyeMasi JaHHOW JUCHUIUIMHON) chOpMHUpOBaHA HE HIKE, YEM
Ha MIOPOrOBOM ypOBHE.
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OI.[GHKa «HE3a4YTCHO» BBICTABJIACTCA CTYACHTY, Y KOTOPOIr'O XOTHA 6LI OJHAa KOMIICTCHIIUA
(TOTHOCTBIO WJIM YacTUYHO (popMuUpyeMasi JaHHOW AUCIUIUIMHOW) cOpMHUpOBaHA HUXKE, YEM
Ha MOPOTOBOM YPOBHE.

OuneHka oTBeTa HA IK3aMeHe

DK3aMEHAIMOHHBIM OTBET OlleHMBaeTcs mo 4-x OanbHOM cHucTeMe, B COOTBETCTBHUE C
KOTOPOM  BBICTABIIAIOTCS  OLECHKU  «OMJAUYHO»,  «XOPOUWIO», «YO061E€MEOPUMETbHOY,
«HEYO061eMBOPUMETILHO .

[IpaBuia BbICTaBICHUS OLICHKHU:

OLICHKA «OMJUYHO» BBICTABIISIETCS CTYJAEHTY, €CIM OH BJaJAEeT MaTepuagom
JUCLHUIIIMHBI; YETKO M OIPEIEICHHO OTBEYAaeT Ha BOIIPOCHI, JIETKO CPABHUBACT DPa3jIU4HbIC
yacTd, COJNIMKAET caMble OTJaJIeHHbIE TOYKM Y4Y€HHUs, pa30HpaeT HOBBIE U CIOXKHBIC
npejyiaraéMble eMy Clydyad, 3HAeT ciiadble CTOPOHBI YU€HHs, MECTa, IJie COMHEBACTCSA, M YTO
MO>KHO BO3Pa3UTh IPOTUB TEOPHH.

OLICHKA «XOpOui0» BBICTABIACTCS CTYINEHTY, €CIM OH TBEPAO 3HACT U IIOHMMAcET
Marepuai, rPaMOTHO u o CylIECTBY  H3JIaraeT  €ro, HE  JIOIyCKaer
CYIIECTBEHHBIX  HETOYHOCTEH B OTBET€ HA IIOCTABJICHHBIE BOIPOCHI, IPABHIBHO
INPUMEHSAET TEOPETUYECKUE TMOJOXKEHHS TIpPU PELIEHUH NPAKTUYECKUX BOIPOCOB U
3a1ad4, BiIafieeT HEOOXOIMMBIMU HABBIKAMH U IPUEMAMU UX BBITTOJHEHHUS.

OLICHKA «y0086/1emeopumebH0) BbBICTABISICTCS CTYACHTY, €CIM OH HMEET 3HaHUS
OCHOBHOI'0 MaTepHuaJia, HO HE YCBOWJI €ro JeTajel, 3HaeT JUCUUIUIMHY TOJIBKO B TOM BHUJE, KaK
OHa ObUIa eMy MpernojaHa, HO MPUXOJUT B 3aMEIIATEIbCTBO OT COMPUKOCHOBEHHBIX BOMPOCOB,
Ipe/UlaraéMbIX Ha TOT KOHEI, YTOOBI OH CONMU3MI MeXIy co00i OTHaleHHEHIIne TOYKH,
WCIBITHIBACT 3aTPYIHEHUS IIPU BBHIIOJHEHUH MPAKTUYECKUX PaboT.

OLICHKA (HEY0061emeopumenbHo» BBICTABIACTCS CTYACHTY, KOTOpPBIM HE 3HAeT
3HAYUTENbHOM YacTH MPOrpaMMHOIO Marepuana, JAOMYCKaeT CYIIeCTBEHHBIE OIIUOKH,
HEYBEPEHHO, C OOJBIIUMH 3aTPYIHEHHSIMH M OMIMOKAaMH BBITIOJIHSIET MPAKTUUYCCKUE 3a/1aHUsI.

OueHkKa YCTHOrO 0TBETA HA 3a4eTe

VYCTHBI OTBET Ha 3ayeTe OLEHUBAaeTcs MO 2 OalsIbHOW CHCTEME: «3aumeHoy,
«He3aumeHno».

OueHka «3aumerno» CTaBUTCS, €CIU:

- JIEMOHCTPUpPYEMbIE CTYJEHTOM 3HAHMSI  OTJIMYAIOTCS  JOCTaTOYHOM TIIyOMHOW U
COZIEPKATENBHOCTBIO,

- JAeTCS JIOCTAaTOYHO IOJHBIA OTBET, KaK Ha OCHOBHBIE BOIPOCBH, TaK M Ha
JIOTIOJIHUTEIIBHBIE,

- CTYJIEHT JOCTaTOYHO CBOOOJHO BIIaIe€T TEPMUHOJIOTHUEH;

- OTBET CTY/IEHTa HE COAEPKUT MPUHIUIHATBHBIX OLIHOOK.

OneHKa «He3aumeno» CTaBUTCS, €CIH:

- OOHapyEeHO He3HaHWe WM HEMOHMMAaHHWE CTYJEHTOM  OCHOBHBIX pa3JieloB
JVCLUATIINHBI;

- CTYJAEHT JIOINyCKAeT CYIECTBEHHbIC (paKTHUECKHUEe  OLIMOKH, KOTOpblE  OH HE
MOKET HCIIPABUTh CAMOCTOSATEIIBHO;

- Ha 3HAYUTEJIbHYIO YacTb JOIOJHUTEIBHBIX BOIPOCOB CTYAEHT 3aTPyAHSETCS [aTh
IIPaBUJIBHBIN OTBET.

OueHuBaHNe KOHTPOJbLHBIX PadoOT:
Kaxxnas u3 4eThIp€x 3a/1a4 OLEHUBACTCS CIEAYIOMUMHU OaJlIaMHu:
0 (3amaua He caemana), 1 (caemaHo kKoe-uto), 2 (caenaHa NpuOIH3UTEIFHO HAMTOJIOBHHY),
3 (cmenaHa ¢ HEKOTOPBIMHU HeJoueTaMH), 4 (caemana MmoHoCThi0). OoImee uyncao 0alIoB 3a Bce
4 3amanus coctaBisger 16. Onenka 3a paboTy CTy[€HTa CTABUTCS B 3aBUCUMOCTH OT HAaOpaHHOTO
UM YHCIIa 0ajioB:
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0 — 4 6anna — HEYAOBIETBOPUTEIHHO,
5 — 8 0ayuI0B — yIOBJIETBOPHUTEIBHO,
9 — 12 6ay1oB — XOPOILIO

13 — 16 GamIoB — OTIUYHO.
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[punoxenne Ne2 k paboueii mporpaMmme IvCHUNITHHBI
«CJ10KHOCTh BEIYHMCJICHHI

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHoBHOI (hopMOH H3NIOKEHHUA ydyeOHOro MaTtepuasa no aucuuiuivHe 'CIlI0)KHOCTh
BBIUMCIIEHUN" SBISAIOTCA JIEKLUU, YTO CBS3aHO, PEXK/IE BCErO, C JOCTATOUHO BBICOKMM YPOBHEM
abCTPaKTHOCTU M3y4aeMbIX B TEOPUH AJITOPUTMOB U CIIO)KHOCTU BBIYMCIICHUH, €€ IIIyOOKUMU U
NPOYHBIMU CBSA3SIMH C OCHOBAaHUSIMH MaTeMaTHKU U uH(popMmaTtuku. [lo OONBIIMHCTBY TeM
IIPElyCMOTPEHBI IPAKTUYECKHUE 3aHATHUS, LEIbI0 KOTOPBIX ABIIACTCS 3aKPEIICHUE JIEKIMOHHOTO
MaTepHaga MyTeM pelIeHus CIeHuaIbHBIM 00pa30M MOA0OpaHHBIX 33]a4 M YIPaKHEHUH.

JUIg ycrentHoro OCBOEHUsl NUCLUIUIMHBI BA)KHO CaMOCTOSITENIBHOE PEIICHHE JOCTaTOYHO
OospIioro Habopa XOpOIIO MOJOOpPaHHBIX 3ajay, KaKk B ayAUTOPHH, TaK U CaMOCTOSATEIILHO B
KayecTBe JOMaIIHUX 3amaHui. Ilpumepbl pemieHus 3amad pa3OuparoTcs Ha JEKUUSIX U
NPAaKTUYECKUX 3aHATUSAX, NMPU HEOOXOAMMOCTH 1O Haubojee TPYIHBIM TEeMaM MPOBOISATCS
JOTIOJIHUTEIbHBIE KOHCyJNbTauuu. (OCHOBHas LeNb pEIIEHUs 3aJad — IOMOYb YCBOWTH
(GyHIaMEHTaJIbHbIE TOHATUS M OCHOBBI MaTeMaTHyecKoll Jsoruku. Jlyig pemieHus 3anad
HE00X0/MMO He TOJIKO 3HaTh, HO W NMOHUMAaTh JIEKLMOHHBIM MaTepuai. [Toatomy B mporecce
U3yYeHHs] JUCHUIUIMHBI — PEKOMEHJYeTCsl peryisipHas paboTa ¢ KOHCIEKTaMH JIeKIHH |
PEKOMEHI0BaHHOW JIMTEPATYPOH.

Bonbmioe BHMMaHWe JODKHO OBITH YIEJNEHO BBHIMOJIHEHUIO JIOMAalIHeW paboTel. B
Ka4yecTBe 3aJlaHUil A1 CaMOCTOATENbHOM paboThl J0Ma CTyAEHTaM Mpelaraiorcs 3ajiaud,
AQHAJIOTUYHBIC PAa300paHHBIM Ha JIEKIHMSIX M TMPAKTHUYECKUX 3aHATHUSAX WIM HEMHOTo Ooiee
CJIO’KHBIE, KOTOPBIE SABJISIOTCS Pe3yIbTaTOM 00bEINMHEHHS HECKOJIBKUX 0a30BbIX 3aj1au.

JUia 1mpoBEpKM U KOHTPOJI YCBOEHHUS TEOPETUYECKOr0 MaTepuasa, MpuoOpPETEHHBIX
IPAaKTUYECKUX HaBBIKOB Pa0OThl C OCHOBHBIMU MOHATUAMU MaTeMaTHYECKOM JIOTUKH B T€UEHHE
0o0y4eHHs TPOBOAATCA  MEPOIPUATHS TEKyIleld aTTecTalud B BUAE YCTHOIO oOIpoca Ha
IOPAaKTUYECKUX 3aHATUAX M KOHTPOJIBHOW paboTel B 5-oM cemectpe. Takke mnpoBoasTcs
KOHCYJIbTAllH (MPH HEOOXOJMMOCTH) IO JICKIMOHHOMY MaTepually M pa30opy HEKOTOPBIX
3aJaHUi 11 CAMOCTOSITENTbHONU PabOTHI.

B xoHIle M3y4eHUs AMCUUIIMHBI CTYJIEHTHI CHAIOT SK3aMeH. DK3aMEH NMPUHUMAETCS 0
HK3aMEHAIlMOHHBIM OuieraM, KaXIbli W3 KOTOPBIX BKIIOYAaeT B ce0sl /IBa TEOPETUUYECKUX
Bomnpoca. bunersl ¢opMupyrooTcs Ha OCHOBAHMM CIIHCKAa BOINPOCOB K 3K3aMEHY, KOTOPBII
OXBaTBIBACT IOJHOCTBIO BCIO IPOrpaMMy JUCLUILIMHBL. Ha caMOCTOATENBbHYIO MOArOTOBKY K
9K3aMEHY BblIeNdeTcs 3 JHs, BO BpeMs IOJTOTOBKU K 3K3aMEHY MpPEelyCMOTpeHa TpYIIoBas
KOHCYJIbTALU.
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