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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,

H-TIK-1.6

3HaeT pa3InvYHbIe
MOJXOIbI K OTIPE/ICIICHHIO
MOHSTHUS AITOPUTMA,
METOJIbI I0Ka3aTeIbCTBA
aJTOPUTMUYECKON
Hepa3permMoCTH U
METOJIbI TIOCTPOCHHUS

3¢ PEKTUBHBIX
aJITOPUTMOB

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 ¥ POOIEMBl BXOXKICHUS B
s361KH, NP-Tpynnbie 1 NP-moJiHbIe SI36IKH
(3amaun, mpobnemsl), NP-noJsinbie npodeMsbl
W3 Pa3IMYHBIX Pa3/IesIOB MATEMATHKH,
CJIO)KHOCTHAs KJTACCH(HKAIUS SI3BIKOB: KJIACCHI
TIME(f(n)) u SPACE(f(n)), kmaccor
TIME(n"k), P-TIME u TIME(2"n),
CJI0)KHOCTHBIE HEPAPXUH, DIIEMEHTapHBIE H
HedJIeMEHTapHBIE 3a1a9u (S3BIKH), CIIOKHOCTD
Pa3peIMOCTH IEMEHTAPHON TEOPUH TIOJIS
JIEHCTBUTEIBHBIX YUCET U apUPMETHKHI
[IpecOyprepa, Teopema Pabuna-Oumiepa,
ANTOPUTMHUYECKU HEpa3pemMble PoOIeMbl B
o0acTH 3amuThl HHpOpPMAIHY,
JUCKPEIMOHHAS TIOJIUTHKA yIIPABICHHS
nmoctynoM, mogerns HRU

HU-1K-1.7

YMeeT olicHUBaTh
CJIO)KHOCTH aJITOPUTMOB H
BBIYHCIICHUH

3Haer:

- HEpa3peUIMMBbI U pa3pelluMbIe BApUAHTHI,
HOpMaJbHEIE anropudmMer A.A.Mapkoga,
CJIOXHOCTh €T0 OTHCaHUs KaK Mepa CIOKHOCTH
anroputma, RAM-mammasl (MIT]).

Baagers HaBbIKAMM:

- OLICHKH BPEMEHHON U €eMKOCTHOM CIIOXKHOCTH
aJ'IFOpI/ITMOB, HOJ'Iy‘IGHI/ISI BerHI/IX OLCHOK

nK-2

Crocoben
pa3padaThIBaTh
MaTeMaTHYECKUE MOJIEIIN
cHcTeEM 00ecIIeueHHs
HH()OPMAITMOHHOMH
06e30IacHOCTH,
MaTEeMaTU4YCCKU
IIOKa3bIBAaTh NX
COOTBETCTBHE
BBI6paHHBIM IIOJIMTUKAM
0€e3011aCHOCTH

H-MK-2.3

3HaHHE OCHOBHBIX
MOHSITUH, TEOPEM U
METOZOB TEOPUHU
MPUMHTHBHO
PEKYPCHUBHBIX,
PEKYPCHBHBIX H YaCTHYHO
PEKYPCHBHBIX (PYHKIIH,
BBIYHCIIUMBIX U
MPABUIBHO BBEIYUCIUMBIX
o TreropuHry QyHKINH

3HaThb:

- oIIpeiesieHNe AETEPMUHUPOBAHHOMN 1
HEJICTEPMUHUPOBAHHOM K-IEHTOYHOM MalTHHBI
TrropuHra: BHEUTHUN ¥ BHYTPEHHUN a()aBUTEHI,
KOMaH[pl ¥ IporpaMma, KoHpUrypauus,
OIMCaHME BBHIOJIHEHUS] KOMaH]l B TEPMUHAX
npeoOpa3oBaHus KOHDUTYpaIHid, SI3BIKH,
MIpUHUMAaeMBbIe (JI0IyCKaeMble,
pacro3HaBaembie) K-TeHTOUHBIMU
JIETEPMHUHUPOBAHHBIMHU H
HEJIETEPMUHUPOBAHHBIMU MaIlTHHAMU
TrropuHra, MOJMHOMHAIBHO OTPaHUYEHHbIE
MmaiuHbl TelopuHra

H-MK-2.5

Bnangenune HaBrikaMu
MOCTPOEHUS,
HCCIIEIOBAHMUS 1
MPUMEHEHUS] IPUMUTHBHO
PEKYPCHBHBIX,
PEKYPCHBHBIX M YaCTHYHO
PEKYPCHBHBIX (PYHKIIHI,
BBIYMCIIMMBIX U
MIPABUIBHO BBIYMCIUMBIX
o TeropuHry QyHKIMH

BiageTh HaBBIKAMMH:

- pacdeTa OIEHOK CIOXKHOCTH aJTOPUTMOB H
BBIYMCIICHUH, BPEMEHHOI 1 eMKOCTHOU MEPbI
CJIOHOCTH (IETEPMUHUPOBAHHBINA U
HEJICTEPMUHUPOBAHHBIN CITydan),

- IIOCTPOCHUS, NCCIIEOBAHMS U TPUMEHEHUS
MPUMHUTUBHO PEKYPCUBHBIX, PEKYPCUBHBIX U
YaCTUYHO PEKYPCHBHBIX (DYHKITHUH,
BBIYHUCIIUMBIX W MPABUIHLHO BEIYUCIUMBIX 110
Trropunry QyHKIHi

H-MK-2.6

Brnageer HaBpIkamu
MIPUMEHEHUS METOJIOB U
(hakToB TEOpUN
aNTOPUTMOB IS
pa3paboTKH aJropuTMOB

YMmeTh.

- pa3pabaThIBaTh AITOPUTMEI U OIICHUBATh
CJIOKHOCTH €r0 peajnu3alid U CIO0XKHOU
pelaeMoi 3aauu.

Baaneer HaBbIKAMM:

- IPUMEHEHUS METOJIOB U (PaKTOB TEOPUU
aJTOPUTMOB IS pa3pabOTKH aJITOPUTMOB




4. CTpyKTYypa M coep:KaHue TUCHUILIMHBI

OO01mmas Tpy10eMKOCTh TUCHIUIUTHHBI COCTaBIseT 3 3a4eTHBIX equHuIlbl, 108 akan. gacos.

Ne Tembl (pa3aesnbl) Bunsbl yueOHbIX 3aHATHI, DopMbI TEKYyLIET0
n/n AUCUUILIMHBI, BKJIIOYAsl CAMOCTOSITE/IbHYI0 | KOHTPOJISI yCIIeBAeMOCTH
UX coJep:KaHue paboTy CTy1eHTOB,
H X TPYA0EMKOCTh ®DopmMa NPOMEKYTOYHOM
(B akaleMUYeCKHX Yacax) aTrecTalMu
= KonrakTHas padora (no cemecmpam)
g s | s
& 2 8] E|E 4 B
=| 8| &| 8|2 % 5¢
=| 8| 2| 5|5 &8
5| E| & B|EZ 2%
Sl 2] 8| 2legg”
E| 2| 2|EF| 2
5|5
1 BBognHas nexnus 8 1 2 |YcrHBII onpoc
2 JleTepMuHIpOBaHHEBIE 8 2 1 1 5 |3amanms mis
MHOTOJICHTOYHBIE MAITUHBI CaMOCTOSITEIIbHOM
Trropunra (momarmineit) paboTHI
YcTHBII onpoc
3 CHoXXHOCTB aTOPUTMOB 1 8 2 1 1 5 |3amanms mis
BBIYUCIICHU CaMOCTOSITEJIbHOI
(momarrHeit) paboTHI
YcTHBII onpoc
4 HenerepmunupoBanHbie 8 2 1 5 |3amanus mis
MHOTOJICHTOYHBIE MAITUHBI CaMOCTOSITEIbHOM
Trropunra (momarrHeit) paboTHI
YcTHBII onpoc
5 Bpemennas u eMKoCTHAsI 8 2 2 5 [3aganus mis
MEpBbI CII0)KHOCTH CaMOCTOSITEIIbHOM
(HemeTepMUHUPOBAHHBIH (momarrHeit) paboTHI
ciy4dait). NP-tpyanbie u NP- VYeTHBI onpoc
TIOJIHBIE SA3BIKY (33/1a4H,
POOJIEMBI)
6 |CaoiicTBa QyHKIHMI 8 2 2 5 [3aganus mis
CJIO)KHOCTH CaMOCTOSTEIIbHON
(momarrHeit) paboThI
YcTHBIN onpoc
7 CnoXXHOCTh IPOOIIEMBI 8 2 1 5 [3aganus mis
pa3perrMoCTH CUCTEM CaMOCTOSITEIIbHOM
JMIUHEHHBIX ypaBHEHUHA (momarrHeit) paboTHI
YcTHBIN onpoc
8 NP-nomHbBIE TIPOOIEMBI AJIS 8 2 2 |YcrHBIN ompoc
YpaBHEHUH B CBOOOTHBIX
MOJYTpyIax v Jis
PETYJSIPHBIX S3BIKOB
9 NP-mostHbIe TpO6IEMBI B 8 2 1 2 |YcrHBIN ompoc
Teopuu rpados
10 |NP-mosHBIC IPOOIEMBI U3 8 2 1 1 3 |KonrponwsHas pabota
Pa3NUYHBIX pa3aesioB
MaTeMaTHKH
11 |AnaropuT™MHUYECKH 8 2 1 2 |YcrHBIN ompoc
HepaspemnmMble TpoOIeMbl B




00J1aCTH 3aIHUTEI
nHpopMaIuu
12  |CnoxHocTHas 8 2 2 1 5 [3amanus s
Kiaccu(uKaIys A3bIKOB CaMOCTOSITEIBHOM
(momarrHeit) paboThI
Y CTHBIM Onpoc
12 |CoXHOCTH OITUCAHUS 8 3 1 2 |YcrHBII onpoc
HOPMAaJILHOTO aaropudma
A.A.Mapxkosa
13 |Teopus alroOpuTMOB U 8 3 1 1 2 |YcrHBIM onpoc
3a]1a4d UCIIOIb30BaAHHS
KOMITBIOTEPOB
14 |Ci10’XHOCTh KOHEYHBIX 8 3 1 2 |YcrHBIM onpoc
00BEKTOB 110
A.H.KonmoropoBy
0,3 | 2,7 |3auer
Bceero 32 | 16 5 10,3 | 54,7

Conep:xkaHue pa3iesioB MPpOrpaMMbl:

1. Beoanas Jiekuus.

HcTopus pa3BUTHS TEOpUU aIrOpUTMOB. Teopus alropuTMoB U MPUHIUIHAIBHBIE BO3SMOKHOCTH
BBIYNCIUTEIbHBIX MalIMH. OILIEHKA CJI0KHOCTH aJITOPUTMOB U €€ 3HAYE€HUE NI IIPAKTUKU.

2. leTepMUHHPOBAHHbIE MHOT0JIEHTOYHbIe MalIUHbI ThlOpHHTa.

BHemHuii U BHYTpeHHHU# aidaBuThl K-JIEHTOUYHOU AETEPMHUHHUPOBAHHOW MallMHbI ThIOPUHTA.
[Iporpamma u komanabl. Kon¢urypauuu. OnucaHue BBIIOJHEHUS KOMAaHJ B TEPMMHAX
npeoOpazoBaHuss KOHGUTrypauuil. SI3bIku, NpUHUMAaeMble (JIOIycKaeMble, pacro3HaBaeMbie) K-
JICHTOYHBIMU JIETEPMUHUPOBAHHBIMU MaIlIMHaMU ThIOpUHTA.

3. C107KHOCTH AJITOPUTMOB U BbIYUCJICHUM.

Hekotopele moaxoapl K OLEHKaM CIOXHOCTH alIrOPUTMOB M BbIUMCIECHHHA. Monenn
BblunciaeHUM. CIIOKHOCTH BBIYMCIEHUS HAa JETEPMUHUPOBAHHOM MamuHe ThIOpUHTa.
BpemenHas 1 eMKocTHasi Mephl CIOXKHOCTHU (JIeTepMUHUPOBaHHBIN citydail). [lonmHoMuanbHoO
OTpaHUYEHHbIE JeTePMUHUPOBaHHbIE MamuHbl ThiopuHra. Kiaccel s3sikoB P-TIME u P-
SPACE. ITpumep s13b1Ka, HE BXoasmero B kiace P-TIME.

4. HenerepMMHHPOBAHHBIC MHOTOJICHTOYHBIC MAIIMHBI ThOpHuHra.

BHemnuii 1 BHYTpeHHUH anaBUThl K-JTEHTOYHOW HEJIeTEpMUHUPOBAHHOM MaIMHbl ThIOpUHTA.
[IporpamMa ¥ KOMaHIbl HEICTEPMHUHMPOBAHHOW MamMHBI ThlopuHTra. KX OCOOEHHOCTS.
Kongurypauuu. Onucanue BbINOIHEHUS KOMaH/A B TEPMUHAX MPeoOpa3oBaHusl KOHPUTypaLUid.
SI3bIKH, TIPHHUMaeMbIe (JOIMyCKaeMble) HEICTEPMUHHUPOBAHHBIMU K-JICHTOUYHBIMH MalliHAMH
TrropuHra.

S. BpemeHHasi M eMKOCTHasi Mepbl CJI0KHOCTH (HeleTePMHUHMPOBAHHBIN CIy4aii).

Knacc si3pikoB NP-TIME. TIpo6iema NP = P?

[TotmHOMMANBHAS CBOIUMOCTb.

Cnoxunoctb (NP-mostHoTa) npobieMbl pacrio3HaBaHUs BBIMOJIHUMOCTH AJ1s1 OyleBBIX (QYHKIUI
(The satisfiability problem for boolean functions, SAT-problem, SAT). CioxHocTh TIpoOIEMBI
pacrio3HaBaHMA (YHKIMOHAJIBHOM  MOJHOTBI  CHUCTEMBI  OyJieBBIX  (YHKUUH, CI0XKHOCTb
npo0sieM BXOXIEHHUS B KJIACChl CAMOJBOMCTBEHHBIX, MOHOTOHHBIX U JUHEHHBIX (DYHKIIMIA.
[TpoGnembl pacio3HaBaHUs U TPOOIEMBI BXOXKICHHUS B S3bIKH.

NP-tpyanbie 1 NP-nosinble si3biku (3aga4u, npodjaemsbl).

6. CBoiicTBa pyHKIHII CJI0KHOCTH.

Hwxuue omnenkun. CroxHOCTH pazpemmmoctu apudmeruxku [IpecOyprepa u snemeHTapHOU
TEOPHH MOJIs IeHCTBUTENbHBIX uncell. Teopema PaOuna - @umepa.

Cy1iecTBOBaHUE CKOJIb YTOJIHO CJIOKHO BBIYMCIUMBIX (QYHKIIUH.




7. Ci10xHOCTH NPO0/IeMBbI Pa3pelIMMOCTH CHCTEM JIMHEeHBIX YPABHEHMI.

Pemnienune cuctem 1e10YHUCICHHBIX TUHEUHBIX YPABHEHUH B LIEJIbIX, HATYpalibHbIX U 0-1 uncnax.
8. NP-moJsinbie npodemMsl /s ypaBHeHHIT B CBOOOIHBIX MOJIYTPYNNAX U JJIsl PeryJIsAPHBIX
SI3BIKOB.

9. NP-noJinbie mpo6JieMbl B Teopun rpagos.

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

11. Anropur™MuYecKkn Hepa3pemMMbie NPO0IeMbl B 00/1aCTH 3aIMTHI MHGOPMAIIUH.
JluckpenoHHas MOJIUTHUKA YIPaBICHUs JOCTYIIOM - HEpa3pelIMMbIi U pa3pelIuMble BapUaHTHL.
Mogens HRU.

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

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

BbruncnuTenbHble  BO3MOXXHOCTH COBPEMEHHBIX KOMIIBIOTEpOB.  MaremaThueckas MOJEIb
KOMITBIOTEpa — MaliuHa npousBoibHOoro pocryna (MITZ). RAM-A machine  with random
access to memory. MIIJl - BelyrciuMble QYHKIIMK U HX CBSI3b C YaCTUYHO PEKYPCHBHBIMU
GYHKIUSAMU.

14. CioxHO0CTh KOHe4YHbIX 00beKTOB 110 A.H.Kosimoroposy.

5. 06p330BaTeJ'[bele TEXHOJOI'MHA, B TOM YHCJI€ TEXHOJOIHHU IJIEKTPOHHOI0 06yqe}mﬂ u
AUCTAHIHUOHHbIC 06p330BaTeJII>HI>Ie TEXHOJOI'HH, MUCHOJb3yEMbI€ IIPH OCYIIECTBJICHUU
06p330BaTeJ'[bHOFO nmpouecca mo TMCUIJIMHE

B mporiecce 00yueHUst UCTIONB3YIOTCS CIEAYIONINE 00pa30BaTeIbHBIC TEXHOJIOTHU:

BBoaHasi JieKIUA — 1a€T I1I€pBOE I1EJIOCTHOE NPEACTaBICHHE O JAUCUUIUIMHE U
OPUEHTHPYET CTYJEHTa B CUCTEME U3Y4YCHHUS NAHHOW AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJayaMU Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX TUCIMIUIUH U B
CHUCTEeME TOATOTOBKM B IeioM. JlaeTcsi kpaTkuii o030p Kypca, MUCTOPHS Pa3BUTHS HAyKH M
MPAKTUKHU, TOCTHXKEHUS B 3TOU cdepe, IMEHa U3BECTHBIX YUCHBIX, U3JIaraloTcs MepCreKTUBHbBIE
HanpaBJieHUs1 uUcciaenoBaHud. Ha 3Toil  JeKuuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpraHU3aI[MOHHBIE OCOOCHHOCTH paboThl B paMKax NaHHOW AWCHUIUIMHBI, a TakXe JaeTcs
aHaJIN3 PEKOMEHIyeMOl y4eOHO-METOAMUECKOU TUTEPaTyPHI.

AKaneMmndeckas JEeKIHS ¢ JIeMeHTaMH JIeKIHN-0eceabl — IT0CJIEA0BaTeILHOE H3JI0-
JKEHHE MaTepuaia, OCYLIECTBIISIEMOE NMPEUMYIIECTBEHHO B BHJIE MOHOJIOTA IMPENoJiaBaTes.
DneMeHThl JIeKIIMU-0ece bl O00eCHeurnBalOT KOHTAaKT TMPENoJaBaTeNs C ayauTOpued, uTo
MO3BOJISIET TPHUBJICKATh BHUMAaHUE CTYJACHTOB K HauOoliee BaKHBIM TeMaM JUCIUIUIMHBI,
AKTUBHO BOBJIEKaTh HUX B Y4YEOHBII MpOIECC, KOHTPOIUPOBATH TEMIl H3IOKEHHUS Y4eOHOTO
MaTepHualia B 3aBUCUMOCTH OT YPOBHS €r0 BOCTIPHUSITHUA.

IIpakTuyeckoe 3aHsITHE — 3aHATUE, MOCBALIEHHOE OCBOCHHUID KOHKPETHBIX YMEHHUU U
HAaBBIKOB I10 3aKPEIUICHHUIO MOJYYEHHBIX HA JICKIUW 3HAHUM.

Koncynbrauum — BuUJ y4yeOHBIX 3aHATUHN, SBISIOMUICS OMHON U3 (QOpPM KOHTPOJS
CaMOCTOSITEIbHOW  paboThl  cTyAeHTOB. Ha KoOHCymbTamusiXx 1O TPOChOE CTY/IEHTOB
paccMaTpuBalOTCs HauOollee CIIOXKHBIE MOMEHTBHI MPU OCBOCHHWM MaTrepuana JUCIHILTUHBI,
MPENOJAaBaTeNIb OTBEYAECT HAa BOMNPOCHI CTYJIEHTOB, KOTOPBHIE BO3HHUKAIOT y HUX B MPOLECCE
CaMOCTOSITENILHOM paOOTHI.

6. [lepeueHb JIMIIEH3MOHHOT0 M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
ol0ecrieyeHusi, MCNOJb3YyeMOr0 INPH OCYILIECTBJICHHM O00pa30oBATEJBLHOIO Ipouecca Io
AUCHUIIJIMNHE

B mpomecce ocymiecTBieHusT  00pa3oBaTENLHOrO — Mpolecca MO JAMCIUIIHHE
UCTIOJIB3YIOTCS:



it (popMHUpPOBaHUS MATEPUAIIOB /ISl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U TIPOBEIACHHS
MIPOMEKYTOUYHOM aTTECTAIlUH, I (OPMUPOBAHUS METOIMUECKIX MAaTEPHUAJIOB 1O JUCITUTIIIMHE:

- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- MikTeX (cBoboano pacmnpocrpansemoe 110);

- Adobe Acrobat Reader.
7. IlepeyeHb COBpEeMEHHBIX NPO(ECCHOHAIBHBIX 0a3 JAaHHBIX W HH(OPMANMOHHBIX
CIPABOYHBIX CHCTEM, HCIIO0JIb3yeMbIX MPH OCYIIeCTBJIEHNH 00pa30BaTeJIbLHOI0 MpoLecca mno
AUCHHILIMHE (PU HE00X0AMMOCTH)

B npomecce ocymectBieHus ~—00pa3oBaTENBHOrO — Tpolecca MO  JAUCHUIUIMHE
UCTIOJIB3YIOTCS:

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

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

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

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

- DrnekTpoHHas OnbaroTeyHas cucteMa «KOHCYIbTaHT CTyIeHTa

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJBHOH Yy4eOHOW JHMTepaTypbl, PpecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUMKANMOHHON ceTn «MHTepHeT» (IpM HEOOXOAUMOCTH),
peKoOMeHyeMbIX JJIsl OCBOEHUS TUCUMILINHBI

a) OCHOBHAasl JIUTEpaTypa
1. M. M. I'nyxoB, A. b. lllumkoB. Maremarudeckasi 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. lllumkoB 3agaun u
yIpaXHEHUsI MO MaTeMaTHYeCKOW JIOTMKE, JUCKPETHBIM (YHKIUSAM U TEOpHH
AJIITOPUTMOB: yuebHOoe  mocobue  —  Cankr-IlerepOypr: Jlanb,  2021.
https://reader.lanbook.com/book/167678
3. Aypues 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 MPAKTUKYM Uil By30B — MockBa: M3garensctBo FOpaiit, 2022.
https://urait.ru/viewer/matematicheskaya-logika-i-teoriya-algoritmov-447321

0) AOMOJIHUTEIbHAA JUTEpPaTypa
1. Axo A., Xonkpodt k., Yneman [[x. IloctpoeHne u aHanu3 BBIUUCIMTEIbHBIX
anroput™MoB. - M.: Mup, 1979.
2. M. O. Acanos, B. A. bapanckuii, B. B. Pacun [uckpernas maremartuka: rpadsi,
MaTpOUIBbL, aJITOPUTMBI — Cankr-IlerepOypr: Jlaus, 2010
https://reader.lanbook.com/book/536
3. Hypues B. I'. Marepuansl no aucuumiinae "Teopus alropuTMOB U CIIOKHOCTh
BBIYUCIICHHIT": METO/I. YKa3aHUs - Spocnasnp, Apl'Y, 2010
http://www.lib.uniyar.ac.ru/edocs/iuni/20100268.pdf
4. NypueB B. I'. DneMeHThl Teopurn MHOXKECTB M MAaT€MaTHYECKOW JOTHKHU: y4eo.
nocooue JUIS BY30B - Spocnasne, SApl'y, 2009
http://www.lib.uniyar.ac.ru/edocs/iuni/20090231.pdf
5. M. I'apu, [1. I>xoHCcOH BhruucnuTensHble MalIMHbBL U TPyIHOpEIIaeMble 3a1auu. - M.:
Mup, 1979


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

6. U. A. JlaBpos, JI. JI. MakcumoBa 3aiayul MO TEOPUHU MHOXKECTB, MAaTEMaTHYECKOM
JIOTUKHU " TEOPUH aJITOPUTMOB - M.: du3MaTIuT, 2006.
https://www.studentlibrary.ru/ru/book/ISBN5922100262.html

9. MaTepuaibHO-TEXHUYECKas 0a3a, HEOOX0AUMAsA /IS OCYIIECTBJIEHUs 00Pa30BaTeIbHOIO
npouecca no JMCUMIVINHE

MarepuanbHO-TeXHUUYECKas: 06a3a, HeoOXoquMas il OCYIIECTBICHHS 00pa30BaTEIHbHOTO
npoliecca 1o AUCLUILIMHE BKII0YAET B CBOM COCTaB CHELMAIbHbIC TOMELCHHUS:

- yueOHbIe ayTMTOPHUH ISl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

- yueOHbIe ayTUTOPUHU ISl IPOBEICHHSI TPAKTUUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTUTOPHUH ISl IPOBEICHHS TPYIIIOBBIX U WHAWBUYAIbHBIX KOHCYIbTAIIUN;

- yueOHble ayIUTOPUM [UId IPOBEAEHHUS TEKYIIEro KOHTPOJS M IMPOMEXYTOYHOMH
aTTeCTallHH;

- IOMEUIEHHUS JJIs1 CAMOCTOSITENIbHON pabOThI;

- MOMEUICHUST ISl XpaHEHWs W TNPO(UIAKTHYECKOTO OOCITYKMUBAaHHUS TEXHUYECKUX
CpeAcTB O0yUYEeHHS.

[TomemnieHust 111 caMOCTOSITENIBHON pabOThl O0YYarOIIMXCs OCHAILEHBI KOMIIBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTH «MHTepHeT» M obecrnedeHueM AocTyna K
AIIEKTPOHHOH HH(pOpMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOp(BI):

[Tpodeccop, noxTop pus.-maTeM. HayK HypHes B.I'.



[punoxenne Nel k paboueii mporpaMmme IvCHUNITHHBI
«CJ10KHOCTh BLIYHCJICHUN»

DoH/1 OLIEHOYHBIX CPEICTB
JJIs1 MPOBe/IeHUs] TeKYIeld U MPOMeKYTOUYHOI aTTeCTAIIMH CTYIeHTOB
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 maparpacda 2 gactu Il cbopuuka
3agad  JlaBpoB WM.A. 3amauu mo TEOpUM MHOMKECTB, MATEMAaTHUYECKOM JIOTUKHM W TEOpUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomamnue 3aganus o reMe Ne 3 "CJ10:KHOCTH aJITOPUTMOB M BbIYMCIeHUI"

3amanus ansa camocrostenbHoro pemenus Ne 16.1 - 16.12 wu3 maparpada 16 rmassr 3
coopuuka 3amzay  ['myxoB M.M. 3amaum u ympakHEHHS @O MaTEMATUYECKOM JIOTHKE,
JTUCKPETHBIM (YHKIIMSM M TEOPUU aITrOPUTMOB: yuel. mocobue ans By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. lllanomuukos, A. b. IlIumkos. 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. 3ajmaun mo TEOpHMM MHOMKECTB, MAaTEeMAaTH4ECKOH JIOTUKU U TEOpUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

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

3amanus s camocrtoaTenbHoro pemenus Ne 16.13 - 16.25 u3 maparpacda 16 riassr 3
coopuuka 3amay  ['myxoB M.M. 3amaum u ympaxkHeHHS @O MaTEeMAaTUYECKOM JIOTHKE,
JUCKPETHBIM (DYHKIUSAM U TEOPUM ITOPUTMOB: yuel. mocodue aist By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. [llanomuukos, A. b. IlIumkos. CII6., Jlans, 2008, 111 c.

Jomamane 3amanus no teme Ne 8 '"AuropurmMuueckue MoAeH. JJIeMEHTbI TeOpHHU
aJropuT™MoB"

3ananus st camocTtosTensHoro pemenuss Ne 1 - 44 u3 naparpada 1 wactu |l cOopruka
3agad  JlaBpoB M.A. 3amaun 1o Teopuu MHOXKECTB, MATEMaTHMYECKOW JIOTMKM U TEOpHUH
anroput™moB / I.A. JlaBpoB, JI.JI. MakcumoBa. 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 nmaparpada 15 rnassr 3
coopuuka 3amay  [nmyxoB M.M. 3amaunm u ynpaKHeHHs IO MaTeMaTH4eCKOil JIOTHKe,
JUCKPETHBIM (YHKIIMSIM M TEOPUU aIrOpUTMOB: yuel. mocobdue ansg By3oB / M. M. I'myxos, O.
A. Kozautun, B. A. lllanomuukos, A. b. Ilumxkos. CII06., JTans, 2008, 111 c.

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

3amanus Ui camoctosiTenbHoro pemennus Ne 1 - 48 u3 naparpada 3 vactu 11 cOopauka
3amau JlaBpoB U.A. 3amaun 1o TeOpuM MHOXKECTB, MATEMAaTHYECKOM JIOTUKU U TEOPUU
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. 3agaun o TeOpunr 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 aisa camocrositenbHoro pemenus Ne 16.1 - 16.26 w3 maparpada 16 riassr 3
coopuka 3amay  I['myxoB M.M. 3amaum u ympakHEHHS IO MaTEMATUYECKOM 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.

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

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 (YHKLUSAM U TEOPHM aIrOpUTMOB: y4el. nmocobue ans 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 jgoka3aTeabcTBa NP-MOJHOTBHI MpoOJieMbl  (PYHKIIMOHATIBHOM
MOJTHOTHI /11 KOHEUHBIX CUCTEM OYyJeBbIX (QYHKIUH.

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

3) IlocTpouTh LIENOUYKY MOJIMHOMHUATIBHBIX CBOJUMOCTEN Pa3InYHBIX POOIIEM.
[Tpumeuanue. Kaxnaplii BapuaHT 3afaHusl ONpEAENseTCS 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 angaBuThl K-JEHTOYHOW NETEPMUHHPOBAHHOW MAamivuHbl ThIOpUHTA.
[Tporpamma u xomanabl. Kondurypanuu. OnucaHue BBIOJHEHHS KOMaHA B TEpMHUHAX
npeoOpa3oBaHusi KOHPUTypalmid. SI3pIku, MpUHUMaeMble (JIO0MycKaeMble, pacrno3HaBaembie) K-
JIEHTOYHBIMU JAETEPMUHUPOBAHHBIMU MaIllMHAMU ThIOpHUHTA.

2. CHOXHOCTh aNTOPUTMOB M BBIUMCIEHWH. HeKoTopple MOIXOABI K OIEHKaM CIIOKHOCTH
QITOPUTMOB M BblUMCIeHUH. Mopenun  BeluMciieHud.  CIIOXKHOCTb — BBIUYMCICHMSI  Ha
JETEPMUHUPOBAaHHOW MamnHe ThropuHra. BpeMmeHHas M eMKOoCTHas MEpBI CIOKHOCTH
(TeTepMHUHUPOBAaHHBIA  ciyuyaif). [lomMHOMHANBHO  OrpaHMYEHHbIE JE€TEPMHHHUPOBAHHBIC
mammHbl Triopuara. Kiaccsr s3eikoB P-TIME u P-SPACE. Tlpumep si3b1ka, HE BXOJAIIETO B
kiacc P-TIME.

3. HemerepMuHMpOBaHHBIE MHOTOJICHTOYHBIE MAITUHBI THIOPUHTA.

BHemnuii 1 BHYTpeHHUH andaBUTHl K-TE€HTOYHOH HEICTEPMUHUPOBAHHOW MaIMHbl ThIOpHHTA.
[IporpaMMa M KOMaHIbl HEACTEPMUHUPOBAHHOM MamuHbl TbhiopuHra. Mx ocoOeHHOCTS.
Kondurypauuu. Onucanue BHIIIOIHEHUS KOMaH/ B TEPMUHAX MpeoOpa3oBaHus KOHPUTypalni.
SI3bIKH, TPUHUMAaeMble (JOMyCKaeMble) HEICTEPMUHUPOBAHHBIMU K-JIEHTOUYHBIMH MaIldiHAMHU
TrropuHra.

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

Knacc s3p1k0B NP-TIME. TIpo6nema NP = P?



[TonuHOMMANTBEHAS] CBOAUMOCTb.

CnoxHocth (NP-mostHOTa) TIpoOIEeMBI pacro3HaBaHUS BBIMIOJIHUMOCTH JUTsl OYIEeBbIX (YHKITUN
(The satisfiability problem for boolean functions, SAT-problem, SAT). CioxxHocTh TIPOOIEMBI
pacrno3HaBaHMsl (PYHKIIMOHAJIBHOM  TOJHOTHI CHUCTeMbl OyNeBbIX  (YHKIUH, CIOKHOCTb
npoOjeM BXOXJIEHHUS B KJIAcChl CaMOJBOMCTBEHHBIX, MOHOTOHHBIX W JUHEWHBIX (DYHKIUIL.
[Tpo6GiieMbl pacrio3HaBaHUS U MPOOIEMbl BXOKACHUS B A3BIKH.

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

5. CroiicTBa (hYHKIIHH CIIOKHOCTH.

Hwxnue onenku. CrnoxHOCTh paspemmocTtu apupmernxu I[IpecOyprepa u sieMeHTapHOU
TEOPHH TOJIs ACHCTBUTEIBHBIX YKces. Teopema Pabuna - @uiepa.

CymiecTBOBaHHE CKOJIb YTOJJHO CJIOKHO BBIYUCIUMBIX (DYHKIIUH.

6. Co’kHOCTB MTPOOJIEMBI Pa3pEIIMMOCTH CUCTEM JIMHEWHBIX ypaBHEHUI.

Pemienune cuctem LENOYNCICHHBIX TMHEHHBIX YPaBHEHUH B LENbIX, HATypasbHbIX 1 (-1 uncnax.
7. NP-mosHble mpoOjeMbl IJisi ypaBHEHUH B CBOOOJHBIX MOJYTpyNIax W 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 YIPABICHUS JIOCTYIIOM - HEPa3peIIMMbIA M pPa3peliiMble BAPUAHTHI.
Mogxens HRU.

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

12. Teopusi anropuTMOB U 3a7aud HCIIOJIB30BAHHUS KOMIIBIOTEPOB. BrruncnurenbHbie
BO3MOXXHOCTH COBPEMEHHBIX KOMITBIOTEPOB. MaTeMaTuieckas MOJIeJIb KOMITbIOTepa — MalliHa
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 BLICTABJICHHS OLEHKH

B 3aBucumMocTy OT YpOBHSI COPMHUPOBAHHOCTH KaXKJOW KOMIIETEHIIMM I10 OKOHYaHUU
OCBOEHUS AMCLUMIUIMHBI CTYACHTY BBICTABISETCS  OLEHKA. JId QUCHMIUIMH, M3ydacMbIX B
TE€YEHHE HECKOJIBbKHUX CEMECTPOB, OLIEHKAa MOKET BBICTABISATHCS HE TOJBKO 0 OKOHYAHHM €€
OCBOCHMS, HO U B INPOMEXKYTOUHBIX ceMecTpax. BuJ OLEHKH («OTIMYHO», «XOPOILIOK,
«YAOBIIETBOPUTEIBHOY», «HEYIOBIECTBOPUTEIBHO», «3aUTE€HO», «HE3auTE€HO») OIpeaeseTCs
paboueil mporpaMMoi IUCHUIUIMHBI B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

OneHka «OTJIIMYHO» BBICTABISIETCA CTYAEHTY, Y KOTOpPOro Kaxaas KOMIIETEHIUS
(TTOJIHOCTBIO MJIM YaCTHYHO (popMupyemas JaHHOM TUCIMILIMHOM) chopMHpOBaHa Ha BBICOKOM
YpOBHE.

OneHka «XOpOLIO» BBICTABJIAETCA CTYACHTY, y KOTOPOIO KaKJgash KOMIIETEHIUS
(TOTHOCTBIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCIUIIIINHON) cpopMUpOBaHA HE HIKE, YEM
Ha MPOJABUHYTOM YPOBHE.

OneHka «yJOBJIETBOPUTEIbHO» BBICTABISETCS CTYIAEHTY, y KOTOPOrO KaxKJas
KOMITETEHIHS (ITOJTHOCTBIO WIIM YaCTHYHO (popMUpyeMast JaHHON JUCUUIUIMHON) ChOpMHUpPOBaHa
HE HIKE, YeM Ha IIOPOrOBOM YpPOBHE.

O1eHKa «HEYIOBJIETBOPUTEIILHO» BBICTABISAETCS CTYICHTY, Y KOTOPOTo XOTs Obl O/HA
KOMIETEHIHS (TIOJTHOCTHIO WM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIUILUINHOMN) chopMupoBaHa
HWKE, YEM Ha IOPOTOBOM YPOBHE.

OneHka «3a4eT» BBICTABISAETCS CTYIEHTY, y KOTOPOro KaxKJash KOMIIETEHIIHS
(TTOJIHOCTBIO WJIM YaCTUYHO (opMHUpyeMasi JAHHOW TUCHMIUIMHON) chOopMUpOBaHA 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 OllIeHMBaeTCs Mo 4-X OanbHOM cHucTeMe, B COOTBETCTBHUE C
KOTOPOM  BBICTABIIAIOTCS  OLECHKU  «OMJAUYHO»,  «XOPOUWIO», «YO061E€MEOPUMETbHOY,
«HEYO061eMBOPUMETILHO .

[IpaBuia BbICTaBICHUS OLICHKHU:

OLICHKA «OMJUYHO» BBICTABIISIETCS CTYIAEHTY, €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 Ciy4yad, 3HaeT cliadble CTOPOHBI YYEHHSs, MECTa, IJie COMHEBACTCSA, M YTO
MO>KHO BO3Pa3UTh IPOTHUB TEOPHH.

OLICHKA «XOpOui0» BBICTABIACTCS CTYINEHTY, €CIM OH TBEPAO 3HACT U IIOHMMAcET
Marepuai, rPaMOTHO u o CylIECTBY  H3JIaraeT  €ro, HE  JIOIyCKaer
CYIIECTBEHHBIX ~ HETOYHOCTEM B OTBET€ HA IIOCTABJICHHBIE BOIIPOCHI, IPABHIBHO
NPUMEHSAET TEOPETUYECKHUE TOJIOKEHUSI TIpU PELIEHUHU MPAKTUYECKUX BOIPOCOB U
3a1ad4, BiIafieeT HEOOXOIMMBIMU HABBIKAMH U IPUEMAMU UX BBITTOJHEHHUS.

OLICHKA «y0086/1emeopumebH0) BbBICTABISICTCS CTYACHTY, €CIM OH HMEET 3HaHUS
OCHOBHOI'0O MaTepuaJia, HO HE YCBOMWJI €ro JeTajel, 3HaeT AUCLUIUIMHY TOJIKO B TOM BHJE, 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 IIPH BBIIIOJHEHUH MPAKTUYECKUX PabOT.

OLICHKA (HEY0061emeopumenbHo» BBICTABIACTCS CTYACHTY, KOTOpPBIM HE 3HAeT
3HAYUTENbHOM YacTH MPOrpaMMHOIO Marepuana, JAOMYCKaeT CYIIeCTBEHHBIE OIIUOKH,
HEYBEPEHHO, C OOJBIIUMH 3aTPYAHEHUSIMH M OMIMOKAaMU BBIIOJIHIET MPAKTUYECKHUE 3aTaHNs.

OueHkKa YCTHOrO 0TBETA HA 3a4eTe

VYCTHBI OTBeT Ha 3adeTe OLEHUBAaeTcs MO 2 OalIbHOW CHCTEME: «3aumeHoy,
«He3aumeHno».

OueHka «3aumerno» CTaBUTCS, €CIU:

- JIEMOHCTPUpPYEMbIE CTYJEHTOM 3HAHMSI  OTJIMYAIOTCS  JOCTaTOYHOM TIIyOMHOW U
COZIEPKATENBHOCTBIO,

- JAeTCS JIOCTATOYHO IOJHBIA OTBET, KaK Ha OCHOBHBIE BOIPOCHl, TaK M Ha
JIOTIOJIHUTEIIBHBIE,

- CTYJIEHT JOCTaTOYHO CBOOOJHO BIIaIe€T TEPMUHOJIOTHUEH;

- OTBET CTY/IEHTa HE COAEPKUT MPUHIUIHATBHBIX OLIHOOK.

OneHKa «He3aumeno» CTaBUTCS, €CIH:

- OOHapyXeHO He3HaHWe WJIM HEMOHUMaHHWE CTYJCHTOM  OCHOBHBIX pa3/elioB
JVCLUATIINHBI;

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

- Ha 3HAYUTEJIbHYIO YacTb JOINOJHUTEIBHBIX BOIPOCOB CTYACHT 3aTPYyAHSAETCA AaTh
IIPaBUJIBHBIN OTBET.

OueHuBaHNe KOHTPOJILHBIX PadoT:
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 coctapisger 16. Onenka 3a paboTy CTy[€HTa CTABUTCS B 3aBUCHMOCTH OT HAOpaHHOTO
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, IIPEXK/IE BCETO, C JOCTATOUHO BHICOKMUM 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 3aHATHUSA, LEIbI0 KOTOPBIX ABJIAETCA 3aKPEIUICHUE JICKIIMOHHOIO
MarepHaga MyTeM pelIeHus CIeHUaIbHBIM 00pa30M MOA0OpaHHBIX 337a4 M YIIPaKHEHHH.

JUIg ycrentHoro OCBOEHUsl NUCLUIUIMHBI BA)KHO CaMOCTOSITENIBHOE PEIICHHE JOCTaTOYHO
OospIioro Habopa XOpOIIO MOJOOpPaHHBIX 3ajay, KaKk B ayAUTOPHH, TaK U CaMOCTOSATEIILHO B
KadyecTBe JOMaIlHUX 3anaHuil. Ilpumepsl pemieHus 3azad  pa3OUparOTCs Ha JIEKUMAX U
NPAaKTUYECKUX 3aHATUSAX, NMPU HEOOXOAMMOCTH 1O Haubojee TPYIHBIM TEeMaM MPOBOISATCS
JOTIOJIHUTEIbHBIE KOHCyJNbTauuu. (OCHOBHas LeNb pEIIEHUs 3aJad — IOMOYb YCBOWTH
(yHIaMEHTaJIbHbIE TOHATUS M OCHOBBl MaTeMaTHYecKod Joruku. [lns pemenus 3anay
HE00X0/MMO HE TOJIKO 3HaTh, HO W IOHUMAaTh JIEKLMOHHBINM MaTepuai. [Tostomy B nporecce
U3yYeHHs] JUCHUIUIMHBI — PEKOMEHJYeTCsl peryisipHas paboTa ¢ KOHCIEKTaMH JIeKIHH |
PEKOMEHI0BaHHOW JIMTEPATYPOH.

bonbiioe BHMMaHME JOKHO OBITH YAEJIEHO BBIIOJHEHUIO JOMallHed paboTel. B
Ka4yecTBe 3aJlaHMi Al CaMOCTOATENbHOM pPabOThl J0Ma CTYyAEHTaM MpeUlaraloTcs 3a/aud,
AQHAJIOTUYHBIC PAa300paHHBIM Ha JIEKIHMSIX M TMPAKTHUYECKUX 3aHATHUSAX WIM HEMHOTo Ooiee
CJIO’KHBIE, KOTOPBIE SABJISIOTCS Pe3yIbTaTOM 00bEINHEHHs HECKOJIBKUX 0a30BbIX 3aj1au.

Jlnisi IpOBEpKM M KOHTPOJISL  YCBOGHHUSI TEOPETHUYECKOTO MarepHalia, MPHOOPETEHHBIX
IPAaKTUYECKUX HaBBIKOB Pa0OThl C OCHOBHBIMU MOHATUAMU MaTeMaTHYECKOM JIOTUKH B T€UEHHE
0o0ydeHHUs TPOBOAATCA  MEPONPUATHS TEKYyLIEeH aTTecTallid B BHUAE YCTHOINO OIpoca Ha
NPAaKTUYECKUX 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 M3y4yeHUs AMCUUIIMHBI CTYJIEHTH CHAIOT SK3aMeH. DK3aMeH INPUHHUMAETCS IO
9K3aMEHAllMOHHBIM OuieraMm, KaXIbli W3 KOTOPBIX BKJIIOYaeT B ceOs JBa TEOPETUUYECKHUX
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 HOJArOTOBKU K 3K3aMEHYy MpPElyCMOTpEHa TIpyMHIoBas
KOHCYJIbTALU.
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