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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 "CloKHOCTh BBIUUCIEHUN" OTHOCUTCS K 0a30BOM 4acTH oOpa3oBaTeIbHOM
nporpaMMbel. OHa WrpaeT HCKIIOYUTENBHO BAXHYIO pOJb I OO0IIeMaTeMaTH4YeCKOH U
oOuienpogeccuoHaNbHON TMOATOTOBKM cnenuanucta. llpu ee u3ydeHHUH CyIIeCTBEHHO
UCIIONIB3YIOTCSl 3HAHUS, MOJYYCHHbIE MPH W3YYCHHH MaTEeMaTHYeCKUX IUCHUILUIMH “Anrebpa’”,
"Teopust uncen", "Jluckpernas maremaruka", "MHopmaruka", "Matemarndeckas JIOTUKA U
teopusi anroput™MoB" u "Teopus anroputmoB". 3HaHUS, YMEHHS M HaBBIKH, IOJYyYEHHBIE MpU
M3Y4YEeHUU JUCHMILIUMHBI "CI0KHOCTD BBIYMCIEHUI", HCIIONB3YIOTCS 00y4aeMbIMH IIPU U3YUYEHUU
o0uienpodecCHOHaNbHBIX U CIICIUATBHBIX JUCIUILTNH.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] MO JUCHUILUIMHE, COOTHECEHHbIEe €
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeJbHOH NPOrPaMMbl

[Ipoulecc wW3y4yeHHs] AMCUUIUIMHBI HAMpaBleH Ha (POPMUPOBAHUE CIEIYIOIINX
komrieteHmii B cootrBerctBuM ¢ PI'OC BO, OOII BO u npuoOpeTeHus: caeayrommux 3HaHUMH,
YMEHH, HAaBBIKOB U (MJIHM) OTIBITA JIESATEIbHOCTH:

DopmupyemMasi KOMIETCHIMS
(ko u GopMyJIMPOBKA)

Ilepeyenn
TUIAHNPYEMBIX Pe3yJbTAaTOB 00y4eHus!

OowmenpodgeccuoHaJbHbIC KOMIIETCHIHH

OIIK-2 3HATDB:

Obnanaet ciocoOHOCTBIO KOPPEKTHO
NPUMEHSTh TIPU PEIICHAN
npodeccnoHanbHBIX 3a/1a4 annapaT
MaTeMaTHYeCKOro aHaIn3a, TeOMETPHH,
anreOpsbl, AMCKPETHOW MAaTEMATHKH,
MaTeMaTHYeCKOH JIOTHKH, TEOPUH
ITOPUTMOB, TEOPUH BEPOSITHOCTEH,
MaTeMaTHYeCKOH CTaTHCTHKH, TEOPUH
WHQOPMAITUH, TEOPETHUKO-UYUCIOBBIX
METO/I0B

OIpeJIETICHUE IETEPMUHUPOBAHHON U
HeJIETEPMUHUPOBAHHO# K-ieHTOuHO# MamuHbl ThiOpUHra:
BHEIIHUI U BHYTPECHHUH aj(aBUThl, KOMAaH/AbI U
porpaMma, KOHQHUrypauus, OIMCaHUE BHIITOJTHEHUS
KOMaH/| B TepMUHAX MpeoOpa3oBaHusi KOHPHUTYpaluii,
SI3BIKH, TIPHHUMAaEMBbIe (JJOIyCKaeMble, pacrio3HaBaeMbie) K-
JICHTOYHBIMH I€TEPMUHUPOBAHHBIMU U
HeJICTePMUHUPOBAHHBIMH MallTHHaMU THIOPHUHTA, TTOIXOIBI
K OIIEHKaM CJIO)KHOCTH aJITOPUTMOB U BBIYKCIICHUH,
BpEMEHHAsl U EMKOCTHAsl MEpBI CIIOKHOCTH
(meTepMUHUPOBAHHBIN U HEJIETEPMUHHPOBAHHBIN CITydan),
MOJIMHOMHAJIPHO OTPaHUYECHHbIE MAaIlWHbI THIOPHHTA,
knaccsl s3b1k0B P-TIME u P-SPACE, NP-TIME, npumep
s13bIKa, He Bxogsero B kiaace P-TIME,

npobaema NP = P? TlonmuHOMHMansHas cBOAMMOCTh, NP-




MOJTHOTA TIPOOJIEMBI PaCIIO3HABAHUS BHITIOJTHUMOCTH IS
oynessix Gynxiwii (The satisfiability problem for boolean
functions, SAT-problem, SAT), c10XHOCTH TIPOGIIEMBI
pacmo3HaBaHusl QyHKIHMOHATBHON MOTHOTHI CHCTEMBI
OyneBbIX (DYHKITHI, CI0XKHOCTH MPOOIEM BXOXKACHHS B
KJIaCChl CAMOZBOMCTBEHHBIX, MOHOTOHHBIX U JINHEHHBIX
¢$byHKUMH, TpoOIeMbl pacrio3HaBaHHUS U MPOOIIEMBI
BxOxeHUs B 51361k, NP-Tpyaubie u NP-1mosiHble s3bIKH
(3amaum, mpobiaemsr), NP-mostHbIe IPOOIeMBI 13
Pa3NUYHBIX pa3fesiOB MAaTEMAaTUKH, CJIOKHOCTHAS
knaccudukanms s361k0B: kiacesl TIME(f(n)) n
SPACE(f(n)), kmaccsr TIME(n”K), P-TIME u TIME(2"n),
CJIO’KHOCTHBIE HEPAPXHH, dJIEMEHTapHbIE U
HedJIEeMEHTapHbIE 3a/1a4u (SI3bIKH), CIIOKHOCTD
Pa3pelMOCTH 3IEMEHTAPHON TEOPUH OIS
neiicTBuTeNbHBIX Yricen u apudmeruku [IpecOyprepa,
Teopema Pabuna-®duiepa, anropuTMHUIecKH
HEepa3pelIMMbIe MPOOIEMbI B 00JIaCTH 3alUThI
nHpOpPMaLUH, AUCKPELIUOHHAS [TOJIUTHKA YIIPABICHUS
noctynoM, mozens HRU - Hepaspemmmblii v pa3perumele
BapUaHThI, HOpMaJibHbIe aropudmel A.A.Mapkosa,
CJIO’KHOCTB €TI0 OIMCAaHUsI KaK Mepa CJI0KHOCTH aJITOPUTMA,
RAM-mammas! (MITT).

Ymers:

pa3pabaTbiBaTh aJrOPUTMBI U OLIEHUBATH CI0KHOCTh €T0
peanu3alry U CIOXKHOU pelaeMoi 3aJauH.

Baaners HaBbIKaMu:

OLICHKU BPEMEHHOM ¥ EMKOCTHOH CJIOKHOCTH aITOPUTMOB,
MIOJTyYECHUS] BEPXHUX OLIEHOK

IIpodeccnonaibHble KOMNETEHIIUN

IIK-2 3HaTh:

O6naI[aeT CHOCO6HOCTBIO y“IaCTBOBaTB B = OCHOBHBIC ITOHATHUSA U BOBMOXKXHOCTHU UX HpI/IMCHeHI/Iﬂ JUJIS
TEOPETUYECKUX U SKCIICPUMCHTANILHBIX | aHAIHM3a MOJIeNIC MEXaHM3MOB 3aIUThl HHOPMAIIUU
HAy4YHO-UCCIIEZ0BATEIbCKUX pa00Tax 1Mo | YMeTh:

OIICHKE 3alTMIIICHHOCTH I/IH(i)OpMaHI/II/I B - IPOBOJUTHL JOKA3aTCJILCTBA COOTBETCTBHUA MEXAHU3MOB
KOMIIBIOTEPHBIX CUCTEMAX, COCTABJIATH 3alllUThI I/IH(l)OpMaLII/II/I BLI6paHHBIM MOACTIAM

HAYy4HbIC OTYCTHI, 0630pBI 1o B.]IaIIeTL:

pe3yabTaTaM BBIITOJIHCHUA - HaBbIKaMH aHaJIM3a MaTEMaTH4YCCKUX Moneneﬁ
I/ICCJ'IG,I[OBaHI/Iﬁ MCXAaHHU3MOB 3aIIIMThI I/IH(I)OpMaI_II/II/I

4. CTpyKkTypa M coaep:xkanue IMcHUILIHHBI "' Cl105KHOCTH BbIYMCIeHUI"

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

Ne TembI (pa3nesibl) Buabl yueOHBIX 3aHATHH, ®DopMBbI TEKYLIETO
n/n AUCHMILJIMHBI, -y BKJIIOYASl CAMOCTOSITE/IBHYI0 | KOHTPOJISI yCIIEBAEMOCTH
HX cofep:KaHue § padoTy CTyAeHTOB,
= H X TPYA0E€MKOCTh ®opMa NPOMeKyTOTHOMI
O (B akafieMH4eCKHX 4acax) aTTecTaluu
KontakTtHas padora | (no cemecmpam)
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1 Brongnast nmexmus Al 2 YcTHEI onpoc
2 JleTepMUHUPOBaHHBIC Al 2 1 1 2 |3amanus mis
MHOTOJICHTOYHbIE MAITUHBI CaMOCTOSITEIbHOM
TrropuHra (momarineit) paboTbI
Y CTHBIN Onpoc
3 CJ105KHOCTD aJIFOPUTMOB U Al 2 1 1 2 |3amanus mis
BBIYUCIICHUM CaMOCTOSATEIIbHON
(momarHeit) paboThI
Y CTHBIM Onpoc
4 HenerepmunupoBanHbie Al 2 1 2 |3amanus s
MHOTOJICHTOYHBIE MAITUHBI CaMOCTOSITEIIbHOM
Trropurra (momarrHeit) paboTHI
YcTHBII onpoc
5 Bpemennas u eMKocTHast A 2 1 2 |3amanus qas
MEpBbI CII0)KHOCTH CaMOCTOSITEIIbHOM
(HemeTepMUHUPOBAHHBIN (momarrHeit) paboTHI
ciryuait). NP-tpynusie u NP- YcTHbIH ompoc
TIOJIHBIE SA3BIKY (33/1a4H,
MPOOJIEMBI)
6 CgoiicTBa QyHKINH A 2 1 2 |3amaHusa mid
CIIO)KHOCTH CaMOCTOSTEIIbHON
(momariHeit) paboThI
YcTHBII onpoc
7 CrnoxHOoCTh TIPOOIEMBI A 2 1 2 |3amaHusa mid
Pa3perrMoCTH CUCTEM CaMOCTOSITEIIbHOM
JTIUHEWHBIX ypaBHEHUHA (momarrHeit) paboTHI
YcTHBIN onpoc
8 NP-nionnbie npobnemer gist | A | 2 1 1 |YcrHbii onpoc
ypaBHEHHUI B CBOOOIHBIX
MOJTYTpyINax v JJis
PETYJISIPHBIX S3BIKOB
9 NP-niotHbIE IPOOIIEMBI B Al 2 1 1 |YcrHbIi onpoc
Teopun rpados
10 |NP-momHBIE IPOOIEMBI U3 A | 2 1 1 2 |KontponnHas paboTa
Pa3NUYHBIX pa3aeiioB
MaTeMaTHKH
11 |AnroputMuYecKu Al 2 1 1 |YcrHbii onpoc
Hepa3pelmmMblie TpoOIeMbl B
00J1acTH 3aIINTHI
nH(bOopMaIuu
12 |CnoxxHocTHAs A 2 1 1 2 [3apaHud mis
KJ1accu(puKaIus S3bIKOB CaMOCTOSITEIbHOM
(momarrHeit) paboTHI
YcTHBII onpoc
13 |CroXHOCTH ONTUCaHUS A | 2 1 VYerHbIi onpoc
HOPMAaJILHOTO ajropudma
A.A.Mapxkosa
14 |Teopus alrOpUTMOB 1 Al 2 1 1 YcTHBII onpoc




3a/1a4d UCIOJIb30BAHUS
KOMITBIOTEPOB

15 |Ci1o’kHOCTh KOHEYHBIX Al 2 2 1 |Ycrubli onpoc
00BEKTOB T10
A.H.KommoropoBy

2 | 05| 33,5 |ax3amen

Bceero 30 | 15 7 | 051|555

Coaeprxanue paseoB NpOrpaMMbl:

1. BeoaHnas JeKkuus.

HcTopus pa3BUTHS TEOPUH aITOPUTMOB. TeopHs alropuTMOB U IIPUHIMIIHAIBHBIE BO3MOYKHOCTH
BBIUMCIUTENbHBIX MallIMH. OIEHKA CJI0KHOCTH aJITOPUTMOB U €€ 3HaUY€HUE JJIS1 IPAKTUKU.

2. JleTepMUHMPOBAHHbIE MHOT0JICHTOYHbIe MAIIUHBI ThOpHHTa.

BHemnuii 1 BHYTpeHHUH angaBuThl K-JCHTOYHOH NETEPMUHHPOBAHHOW MaiinHbl ThIOpHHTA.
[Tporpamma u xomanzabl. KoHdurypanuu. OnucaHue BBIIOJHEHHS KOMaHA B TEPMHUHAX
npeoOpa3oBaHusi KOHPUrypalmid. SI3pIku, MpUHUMaeMble (J0IycKaeMbie, pacro3HaBaeMbie) K-
JICHTOYHBIMU JAETEPMUHUPOBAHHBIMU MaIllMHAMU ThIOpUHTA.

3. CJI05KHOCTH AJITOPUTMOB M BBIYHMCJICHUH.

Hekoropele mnoaxoapl K OLIEHKAM CJIOXKHOCTM alIrOPUTMOB M BbIYMCIeHUH. Monenu
BblurciaeHU. CIOXHOCTh BBIYMCIEHUS Ha JETEPMUHUPOBAHHOM MaminHe ThIOpUHTa.
BpemeHHas v eMKOCTHasi Mephl CI0XKHOCTHU (JIeTepMUHUPOBAHHBIN citydail). [lonnHomMuanbHO
OrpaHMYEHHBIE JeTepMUHHUpOBaHHble MamuHbl Thtopunra. Kiaccel s3pikoB P-TIME u P-
SPACE. ITpumep s3bika, He BXosmiero B kiace P-TIME.

4. HenerepMMHHPOBAHHBIE MHOT0JICHTOYHbIe MAIIUHBbI ThIOpHUHTa.

BHenHuii 1 BHYTpeHHU# anpaBuThl K-JIEHTOUHON HEIETCPMUHUPOBAHHON MAIIUHBI ThIOpUHTA.
[IporpaMMa © KOMaHIbl HEICTCPMHUHHPOBAHHOW MamuHbBl ThiopuHra. KX 0COOEHHOCTS.
Kondurypauuu. Onucanue BbIIOIHEHUS KOMaH/ B TEPMUHAX MpeoOpa3oBaHus KOHPUTypaLuid.
SI3bIKH, TPUHUMAaEMble (JOMYCKacMble) HEICTCPMUHHUPOBAHHBIMU K-JICHTOUYHBIMH MalldiHAMHU
TeropuHra.

5. BpeMeHHAasi U eMKOCTHAsI Mepbl CJ0KHOCTH (HeeTepMUHUPOBAHHBIN CJIy4aid).

Knacc s3p1k0B NP-TIME. TIpo6nema NP = P?

[TonmmHOMMAaNBEHAS CBOIUMOCTb.

Cnoxnocts (NP-mos1HOTa) 1po6sieMbl pacrio3HaBaHUS BBIMOJIHUMOCTH /sl OyNneBbIX (YHKUUH
(The satisfiability problem for boolean functions, SAT-problem, SAT). CioxxHOCTh TTPOOIEMBI
pacrio3HaBaHMsA (YHKIMOHAJIBHOM  IMOJHOTBI  CUCTEMBbl OyJleBBIX  (YHKUUH, CI0XKHOCTb
npo0sieM BXOXIEHHUS B KJIAcChl CAMOJBOMCTBEHHBIX, MOHOTOHHBIX M JMHEMHBIX (YHKIIMMA.
[TpoGnembl pacio3HaBaHUs U IPOOIEMBI BXOXKICHHUS B S3bIKH.

NP-Tpyaubie 1 NP-niosinble si3b1kn (3aga4u, npoodjemMbi).

6. CBoiicTBa PyHKIMII C10KHOCTH.

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

Cy1iecTBOBaHUE CKOJIb YTOJIHO CJI0KHO BBIYMCIUMBIX (QDYHKLIUH.

7. Ci10xHOCTH NPO0/IeMBbI Pa3pelIMMOCTH CHCTEeM JIHHEHHBIX YPAaBHECHHU .

Pemenne cucreM 1EI0YNCIECHHBIX JUHENHBIX YPaBHEHUH B LENbIX, HATYpalbHbIX U 0-1 yncnax.
8. NP-noJinbie mpodJieMbl 1151 ypaBHeHHH B CBOOOAHBIX MOJYIPyNNax M JJIsA PeryJsipHbIX
S3BIKOB.

9. NP-nosnblie npodJieMbl B Teopuu rpagos.

10. NP-nostHbIe po6sieMbl M3 Pa3JIMYHBIX Pa3/ieJioB MATeMAaTHKH.

11. AnropuTMHYecKH Hepa3pelnMblie NPo0/aeMbl B 00J1aCTH 3a1IUTHI HHGOpMaLMU.
JluckpenoHHas MOJIUTHKA YIIPaBICHUS JOCTYIIOM - HEpa3pelIMMbIi U pa3pelIuMble BapUaHTHI.
Mogens HRU.

12. CroxHOCTH ONICAHMS HOPMAJbHOTO anropugma A. A. Mapkosa.
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13. Teopusi a1TOPUTMOB H 32124 MCMOJIb30BAHNS KOMIILIOTEPOB.

BrrancnurebHble BO3MOXXKHOCTH COBPEMEHHBIX KOMIIBIOTEPOB.  Maremarnyeckas: MOZENb
KOMITBIOTEpa — MalmHa npousBoibHOro nocryna (MITZ). RAM-A machine  with random
access to memory. MII/ - Bbruriciiumble GYHKIMA ¥ WX CBS3b C YaCTHYHO PEKYPCUBHBIMHU

GYHKIUSAMU.
14. Cio:xHOCTHh KOHe4YHBbIX 00beKTOB 110 A.H.Kosimoroposy.

5. Oﬁpa30BaTeJ’[LHbIe TEXHOJOI'MH, B TOM YHUCJI€ TEXHOJOIHHU IJIEKTPOHHOI'0 oﬁyqemm H
AUCTAHIIMOHHbIC 06p330BaTeJII>HLIe TEXHOJOIMHd, HCIHO0JIb3yE€MbIC IIPH OCYIICCTBJICHUH
06pa30BaTeJ'H:HOFO npouecca mo TMCUIIJINHE

B niporiecce 00yueHust UCTIOMB3YIOTCS CIIEAYOINEe 00pa3oBaTebHBIC TEXHOIOTHH:

BBoaHasi JieKIUA — 1a€T TI€pBOE I1EJIOCTHOE NPEACTaBICHHE O JAUCUUIUIMHE U
OPUEHTHUPYET CTYJEHTa B CUCTEME H3Y4YEHHUS NAHHON AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM W 3aJa4aMH Kypca, €ro POJbI0 M MECTOM B CHCTEME Y4YEOHBIX JUCIUIUIMH U B
CUCTEME IOATOTOBKHM B menioM. JlaeTcs KpaTkuii 0030p Kypca, MCTOPHUS PA3BHTUS HAYKH H
MPAKTUKHU, TOCTHXKEHUS B ATOU cdepe, IMEHa U3BECTHBIX YUEHBIX, U3JIaraloTcsl MepCreKTUBHbIC
HanpaBJieHUs1 uUcciaenoBaHud. Ha 3Toil  JeKuuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpraHU3aIlMOHHBICE OCOOCHHOCTH pPabOTHl B paMKaxX JaHHOW IUCHUILIMHBI, a TaKXKE JaeTcs
aHaJIN3 PEKOMEHIyeMOl y4eOHO-METOAMYECKOU TUTEPaTyPHI.

AKageMmnyeckas JeKIHs ¢ JeMeHTaMH JieKIHn-0eceabl — IT0CJIEA0BaTeIILHOE H3JI0-
JKEHHE MaTepuaia, OCYLIECTBIISIEMOE NPEMMYLIECTBEHHO B BHJIE MOHOJIOTA IPENoJiaBaTes.
DJIEMEHTHI JICKIUHU-0ecebl 00CCIEeYMBAIOT KOHTAKT IMperojaBaTeNsl C ayauTOPHEH, YTO
MO3BOJISICT TIPUBIICKATh BHUMAHUE CTYICHTOB K HaWOoJiee BaXKHBIM TeMaM JIUCIUTLIIMHBI,
AKTUBHO BOBJIEKAaTh HUX B Y4YEOHBII MpPOLECC, KOHTPOJIUPOBATH TEMIl H3IIOKEHUS Y4eOHOTro
MaTepualia B 3aBUCUMOCTH OT YPOBHS €0 BOCIPHUSATHS.

IIpakTHYeckoe 3aHSITHE — 3aHATHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB I10 3aKPEIUICHHUIO MMOJYYEHHBIX HA JICKUWW 3HAHUM.

Koncynbrauum — BuJ y4yeOHBIX 3aHATUHN, SBISIOMUICS OMHON U3 (QOpPM KOHTPOJS
CaMOCTOSITEIbHOW ~ paboThl  cTyAeHTOB. Ha KOHCymbTanusx 1O TMPOCKOE CTYIEHTOB
paccMaTpuBaIOTCs HauOollee CIIOXKHBIE MOMEHTBHI MPU OCBOCHHWM MaTrepuana JUCIHILTUHBL,
MPENOJaBaTelb OTBEYAET HAa BONPOCHI CTYIEHTOB, KOTOpPHIE BO3HHMKAIOT y HHUX B MpOLECCE
CaMOCTOSITENILHOM pabOTHI.

6. IlepeyeHb JIMIIEH3MOHHOT0 M (MJIU) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAaMMHOIO
ol0ecreyeHusi, MCNOJb3YyeMOr0 NPH OCYLICCTBJICHHM O00pa30oBATEJBLHOIO Ipomecca Io
AUCHHUILIMHE

B mpouecce ocymectBieHuss 00pa3oBaTeNBHOTO  Mpolecca MO  JUCHUIUIMHE
UCIIOJIB3YIOTCA:

Ui (popMHpPOBAHUS MAaTEPHATIOB JJISl TEKYLLErOo KOHTPOJISI YCIIEBAEMOCTH M MPOBEIECHUS
IPOMEXYTOUHON aTTeCTaluu, 115 (OPMUPOBAHUS METOJUUECKUX MAaTEPUAIIOB 110 TUCIHUIIMHE:

- mporpammbl Microsoft Office;

- u3arenbckas cucrema LaTex;

- MikTeX (cBobomHO pacnpoctpansemoe [10);

- Adobe Acrobat Reader.
7. IlepeyeHb COBpeMeHHBIX NPO(ecCHOHAJBHBIX 0a3 [JaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NPH OCYLEeCTBJICHUH 00pa30BaTeIbHOIO NMpo1ecca 1no
AUCHHUNJIMHE (MPU HEOOX0AUMOCTH)



B mpomecce ocymiecTBieHus  00pa3oBaTENFHOrO — Mpolecca IO JAMCIUILIHHE
UCTIONB3YIOTCS:

- 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 oubnmroreunas cucrema «kOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONOJHUTEJbHOH Yy4eOHOWH JMTepaTypbl, PpecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANUOHHON ceTH «HMHTepHeT» (NPHM HEOOXOAMMOCTH),
PeKOMEeHyeMbIX JJIsl 0CBOEHUS IUCUMILINHBI

a) OCHOBHasl JIUTepaTypa
1. M. M. I'nyxoB, A. b. lllumkoB. Maremarnueckas Jioruka. /[uckperHbie (yHKIIHH.
Teopus amroputmoB: yuebHoe mocodme — Cankr-IlerepOypr: Jlans, 2021.
https://matematika76.ru/fm/rnyxoB.pdf
2. M. M. I'myxoB, O. A. Kozmutun, B. A. Hlanomnukos, A. b. lllumkoB 3amaun u
yIpaXHEHUs IO MaTeMaTHYeCKOW JIOTMKE, JUCKPETHBIM (YHKIUSAM U TEOpHUH
QJIITOPUTMOB: yuebnoe  mocobme  —  Cankt-IleTepOypr: Jlanb,  2021.
https://reader.lanbook.com/book/167678
3. Aypue B. I'. DieMeHTBI TEOPUHU AITOPUTMOB: y4eb. mocoOue st By30B - SIpociaBiib,
SpI'Y, 2008 http://www.lib.uniyar.ac.ru/edocs/iuni/20080230.pdf
4. C. B. CynomnaroB, E. B. OBumHHuMKOBa Martemaruueckas JIOTUKa W TEOPHUs
QITOPUTMOB: Y4eOHUK M MPAKTUKYM Ui By30B — MockBa: M3natensctBo FOpaiit, 2022.
https://urait.ru/viewer/matematicheskaya-logika-i-teoriya-algoritmov-447321

0) 1OMOJIHUTEILHASA JIUTEPATYypa
1. Axo A., Xomkpodt [Ix., Yneman J[x. IloctpoeHne M aHaan3 BBYHCIUTEIHHBIX
anroput™MoB. - M.: Mup, 1979.
2. M. O. Acanos, B. A. bapanckuii, B. B. Pacun [luckpernas maremartuka: rpadsl,
MaTpOUIBbL, aJITOPUTMBI — Cankr-IlerepOypr: Jlaus, 2010
https://reader.lanbook.com/book/536
3. Hypues B. I'. Marepuanel no aucuuminHe "Teopus alropurMoB U CIOXKHOCTb
BBIYUCIICHHI": METO/I. yKa3aHUs - SApocnasib, SApl'Y, 2010
http://www.lib.uniyar.ac.ru/edocs/iuni/20100268.pdf
4. NlypueB B. I'. DneMeHThl Te€OpUH MHOKECTB M MAaTEMaTHYECKOW JIOTMKHU: Y4eO.
nocobue JUTS BY30B - Spocnasib, Spl'y, 2009
http://www.lib.uniyar.ac.ru/edocs/iuni/20090231.pdf
5. M. I'apu, 1. JI>xoHcoH BeruncnuTenbHble MallMHbl U TPyIHOpEIIaeMble 3a1auu. - M.:

Mup, 1979
6. U. A. JlaBpos, JI. JI. MakcumoBa 3ajauul MO TEOPUHU MHOKECTB, MAaTEeMaTHYECKOM
JIOTUKH U TEOpUU AJITOPUTMOB - M.: duzmMaTInT, 2006.

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

9. MaTepuaabHO-TeXHHYeCKas 6a3a, He0OXoAMMasi VIS OCYIIECTBJIEHUsI 00Pa30BaTeIHLHOI0
npouecca no JMCUMIInHe

MaTCpI/IaJ'IBHO-TCXHI/ILICCKaSI 68.33, HCOGXOI[I/IMEUI AJI1 OCYHICCTBJIICHUA O6pa30BaTeHLHOT0
mnmponecca mo JMCIHUILIMHE BKIIIOYACT B CBOM COCTaB CHEIUATLHBIC IIOMCIICHHS:
- y‘{e6HBIe AyJUTOPpUHN IUIA IPOBCACHUS 3aHSATHH JIEKITUOHHOI'O THUIIA,


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

- y4eOHBIC ayIUTOPUU AJIs1 IPOBECHUS MPAKTUYSCKUX 3aHITHI (CEMHHAPOB);

- yueOHBbIE ayIUTOPUU AJIsl IPOBEACHUS TPYNIIOBBIX U HHIUBUIYATbHBIX KOHCYJIbTAIINIA;

- y4eOHBIC ayJAUTOPUH JUISI TIPOBEACHHUS TEKYIIET0 KOHTPOJS U MPOMEKYTOUHON
aTTecTaluu;

- MOMEUICHHUS JJIsl CAMOCTOSITENTbHON pabOThI;

- IOMEIICHUs JUI1 XpaHEHUusT M MNPOPHIAKTUYECKOTO OOCIYKUBAHUS TEXHUUECKUX
CpeAcCTB O0yUYCHHS.

[Tomemienust 11 caMOCTOSITENBHON pabOThl O0YYaIOUIMXCS OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIIOUEHUsI K ceTn «MHTepHeT» W obecreueHrueM JO0CTyma K
3JICKTPOHHOM MH(POPMALIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOp(BI):

[Tpodeccop, nokTOp GuU3.-MaTeM. HayK Hypues B.I'.



[punoxenne Nel k padoueii mporpaMmme IUCHUNITHHBI
«CJ10KHOCTh BLIYHCJICHUN»

DoH/I OLIEHOYHBIX CPEACTB
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.

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

3amanus ansa camocrostenbHoro pemenus Ne 16.1 - 16.12 wu3 maparpada 16 rmassr 3
coopuuka 3amady  ['myxoB M.M. 3agaum u ynpaxkHeHHs @O MaTEMAaTUYECKOM 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 3amanus no teMe Ne 4 "HerepMuHMpoBaHHbIe MHOIOJIEHTOYHbIE MAIIMHBI
Thopunra."

3ananus Uit camocTtosTenpHoro 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 ans camocroaTenbHoro pemenus Ne 16.13 - 16.25 u3 maparpacda 16 riassr 3
coopuuka 3amay  ['myxoB M.M. 3amaum u ympaxkHeHHS @O MaTEeMAaTUYECKOM JIOTHKE,
JTUCKPETHBIM (YHKLUSAM M TEOPHM ANTrOPUTMOB: yuelO. mocodue ans By3oB / M. M. I'myxos, O.
A. Koznutun, B. A. lllanomuukos, A. b. IlIumkos. CII6., Jlans, 2008, 111 c.

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

3ananus 11 camocTosTensHoro pemenuss Ne 1 - 44 u3 naparpada 1 wactu |l cOopuuka
3agau  JlaBpoB M.A. 3amaun 1o TeOpuuM MHOXKECTB, MAaTEMaTHUYECKOW JIOTMKM U TEOpHUHU
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 mo TEOpUHM MHOXKECTB, MAaTEMaTHYECKON JIOTUKM M TEOpUHU
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 3amau  [nmyxoB M.M. 3amaun M ynpaxHEHHs IO MaTeMaTHYeCKOHl JIOTHKe,
JUCKPETHBIM (YHKIMSM M TEOPUU alroOpuTMOB: y4ueO. mocobue g By30B / 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
o0J1acTu 3a1UTHI UHpopManuu. "'

3ananus Ui camoctosiTenibHoro pemennus Ne 1 - 48 u3 naparpada 3 yactu 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 camocTosTesibHoro pemenus Ne 1 - 43 u3 naparpada 4 gactu 11 cOopauka
3agad JlaBpoB M.A. 3agaun o TeOpun MHOKECTB, MATEMATUYECKOM JIOTUKU U TEOPUU
anroputMoB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Homamnue 3ananus no reme Ne 12 "' Ci105KHOCTH aJrOPpUTMOB U BbIYMCIeHUH "

3amanus 1 camocrosTenbHoro pemenus Ne 16.1 - 16.26 w3 maparpada 16 riassr 3
coopuka 3amay  I['myxoB M.M. 3amaum u ympakHEHHS IO MaTEMATUYECKOM JIOTHKE,
JUCKPETHBIM (PYHKLUSAM U TEOPUM JITOPUTMOB: yueld. mocodue st By30B / 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 (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 A1t KOHTPOIbHOH paboThl o Teme Ne 10 ""NP-nmosinbie npo6aemsr'’

1) OcHoBHble wuaeu jgoka3aTenbcTBa NP-MOJHOTBHI MpoOJieMbl  (PYHKIIMOHAIBHOM
MOJTHOTHI /11 KOHEUHBIX CUCTEM OYyJeBbIX (QYHKIUH.

2) Joxazare NP-momHoTy nmpoOieMbl BXOXIEHMS B  KJIacC MOHOTOHHBIX
(caMO/IBOVICTBEHHBIX, JIMHEHHBIX ) OyNeBbIX (DYHKIIHM.

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

2. Ciucok BONPOCOB M (WJIM) 3a/1aHMI /151 IPOBeAeHUs IPOMEKYTOUHOM aTTecTAUH
Bonpocsl k 3auety no gucuuniaune " Cl0:KHOCTb BHIYHCIEHUI""

1. JlerepMHUHUPOBaHHBIE MHOTOJICHTOYHBIE MAalIMHbI ThIOPHUHTA.

BHemnuii 1 BHYTpeHHUH angaBuThl K-JEHTOYHOW NETEPMUHHPOBAHHOW MAamivuHbl ThIOpUHTA.
[Tporpamma u xomauzabl. KoHdurypanuu. OnucaHue BBITOJHEHUS KOMaHJI B TEpPMHUHAaX
npeoOpa3oBaHusi KOHPUTypalmid. SI3pIku, MpUHUMaeMble (J0IycKaeMbie, pacro3HaBaeMbie) K-
JIEHTOYHBIMU JAETEPMUHUPOBAHHBIMU MaIllMHAMU ThIOpHUHTA.

2. CHOXHOCTh aNTOPUTMOB M BBIUMCIEHWH. HeKoTopple MOIXOABI K OIEHKaM CIIOKHOCTH
QITOPUTMOB U BblYMCIEHUH. Mogaenn  BpluuciieHHd.  CIOXHOCTB  BBIUMCICHMSI  Ha
JETEPMUHUPOBAaHHOW MamnHe ThropuHra. BpeMeHHas W eMKOCTHas MEpBI CII0KHOCTH
(TeTepMHUHUPOBAaHHBIA  ciyuyaif). [lomMHOMHANBHO  OrpaHMYEHHbIE JE€TEPMHHHUPOBAHHBIC
mammHbl Triopuara. Kiaccsr s3eikoB P-TIME u P-SPACE. Tlpumep si3b1ka, HE BXOJAIIETO B
kiacc P-TIME.

3. HenerepMuHHpPOBaHHBIE MHOTOJICHTOYHBIE MAITHBI THIOPHHTA.

BHemnuii 1 BHYTpeHHUH andaBUTHl K-TE€HTOYHOH HEICTEPMUHUPOBAHHOW MaIMHbl ThIOpHHTA.
[IporpaMMa M KOMaHIbl HEACTEPMUHUPOBAHHOM MamuHbl TbhiopuHra. Mx ocoOeHHOCTS.
Kondurypauuu. Onucanue BHIIOTHEHUS KOMaH/ B TEPMHUHAX IpeoOpa30BaHuUs KOHPHUTypaIid.
SI3bIKH, TPUHUMAaeMble (JOMyCKaeMble) HEICTEPMUHUPOBAHHBIMU K-JIEHTOUYHBIMH MalIdnHAMHA
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 (DYHKIIMOHAJIBHOM  IMOJHOTBI CHUCTEMbl  OyJeBbIX  (YHKIIHMM, CIOXHOCThH
npoOjeM BXOXJIEHHUS B KJIAcChl CAMOJBOMCTBEHHBIX, MOHOTOHHBIX M JIMHEWHBIX (DYHKIUIL.
[Tpo6GiieMbl pacrio3HaBaHUS U MPOOIEMbl BXOKACHUS B A3BIKH.

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

5. CroiicTBa (hYHKIIHH CIIOKHOCTH.

Hwxnue onenku. CrnoxxHOCTh paspemmocTu apudmernku I[IpecOyprepa u sieMeHTapHON
TEOPHH TOJIS ACHCTBUTEIBHBIX YKcell. Teopema Pabuna - Ouiepa.

CymiecTBOBaHHE CKOJIb YTOJJHO CJIOKHO BBIYUCIUMBIX (DYHKIIUH.

6. Co’kHOCTB MTPOOJIEMBI Pa3pEIIMMOCTH CUCTEM JIMHEWHBIX ypaBHEHUI.

Pemienne cuctem LENOYMCICHHBIX JIMHEHHBIX YPaBHEHUH B LIENbIX, HATypasbHbIX 1 0-1 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. AnroputMHuYecKu Hepa3pelrMble TPOOIEeMbI 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 HCIOJB30BAHHS KOMIIBIOTEPOB. BrruncnurenbHbie
BO3MOXXHOCTH COBPEMEHHBIX KOMITBIOTEPOB. MaTeMaThuieckasi MOJIellb KOMITbIOTepa — MaIliHa
npowusBosibHOTrO jgoctyna (MIT). RAM-A machine with random access to memory. MII]] -
BBIYUCITMMBIC (YHKIIUU M UX CBSI3b C YACTHYHO PEKYPCHUBHBIMH (PYHKIUSMHU.

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

3. IlepeyeHb KOMIIETEHIUI, ITaNbl UX (OPMUPOBAHMS,
ONHMCaHHe NMOKa3aTeseil 1 KpUTepHeB OLCHUBAHUA KOMIIETCHIMI HA Pa3JIn4YHbIX ITANax
ux GopMHPOBaHNS, ONIMCAHUE IIKAJIbI OLleHUBAHUS

3.1 HIxana oueHuBaHusi c)OPMUPOBAHHOCTH KOMIIETEHIIMI 1 ee OMUCAHUe

OneHuBaHue ypoBHSA C(POPMUPOBAHHOCTH KOMIIETEHIIMA B TIPOILIECCE OCBOEHUS
JUCLUIUIMHBL  OCYLIECTBIISIETCA 110 CIEAYIOLIEH TPEeXypOBHEBOM IIKaJE:

IToporoBblii  ypoOBeHB - IPEANIOIATac€T OTPAKEHHUE TEX OXKHUIAEMBbIX pPE3YyJIbTaTOB,
KOTOpBIE ONpPENENSIOT MUHUMAaJbHbIM HaOOp 3HaHMW W (WIM) yMEHMH U (WJIM) HaBBIKOB,
MIOJIyYEHHBIX CTYAECHTOM B PE3YJIbTaTE OCBOCHMS JUCHUILINHEL. [lOpOroBbIil ypOBEHB SBISAETCS
00s3aTeNbHBIM YpOBHEM [UIsl CTyJ€HTa K MOMEHTY 3aBEpIICHHS UM OCBOCHMS JaHHOMU
JUCLUTUINHBI.

IIpoaBUHYTHIN YPOBeHbB - [IPEANOIAraeT CIOCOOHOCTh CTY/IEHTA MCIIONIb30BaTh 3HAHUS,
YMEHUS, HaBBIKU U (WJIM) OMBIT AEATEIbHOCTH, NOJTYYEHHBIE NPH OCBOCHUHU JIUCUUIUIMHBIL, IS
pemieHuss NpogeccHOHANbHBIX 3adad. [IpoaBUHYTHII ypOBE€Hb  IPEBOCXOJUT IOPOTOBBIN
YPOBEHB 110 HECKOJIBKUM CYIIECTBEHHBIM IIPU3HAKAM.

Bbicokuii ypoBeHb - Ipe/nonaraeT CrocoOHOCTh CTYAEHTAa HCIOJb30BaTh MOTEHIUAI
UHTETPUPOBAHHBIX 3HAHUH, YMEHUI, HAaBBIKOB U (WJIM) ONbITA JEATEIbHOCTH, NOIYYECHHBIX MPH
OCBOGHUHU JHUCLUUIUIMHBI, JJS TBOPYECKOIO pelleHuss Npo(ecCHOHANBHBIX 3a7ad |
CaMOCTOSITENIFHOTO TIOMCKAa HOBBIX MOJXOJOB B HUX PEIIEHUH IyTeM KOMOMHHUPOBAaHUS U
HCIIOJIb30BAaHUsl M3BECTHBIX CIIOCOOOB pELIEHUS NMPUMEHHUTENBHO K KOHKPETHBIM YCIOBHUSIM.
Bricokuil ypoBeHb IPEBOCXOAUT IOPOTOBBIN YPOBEHD 110 BCEM CYIIECTBEHHBIM IIPU3HAKAM.
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[enpio mporenypsl OLICHUBAHUS SBISICTCS ONPECIICHNE CTEIICHU OBIAJCHHS CTYIEHTOM
OKMJIaeMBIMU pe3yJbTaTaMU OOy4YeHUsl (3HAHWSIMHU, YMCHHUSMHU, HaBBIKAMH W (WJIM) OMBITOM
JIeATEITLHOCTH ).

[Iporienypa olieHUBaHHS CTEIICHH OBJIAJICHHUS CTYICHTOM OXXHIA€MBIMH DPE3yJIbTaTaMH
OOydYeHHUs OCYIIECTBISACTCS C IMOMOINBI0 METOAMYECKUX MAaTepUasoB, MPEACTABICHHBIX B
pazziene «TUMOBbIE KOHTPOJBbHBIC 3aJaHHs WM WHBIE MaTEpHUalbl, HEOOXOAUMBIC Ul OLICHKU
3HAaHWI, YMCHWI, HABBHIKOB U (WJIM) OIBITa JEATEIBHOCTH, XapaKTCPU3YIOIINX OTarbl
(bopMHpPOBaHUS KOMITCTEHIIHI)

3.2 KpnTepml OLCHUBAHUSA CTCIICHU OBJIAACHUA SHAHUAMMU, YMCHUSAMHU, HABbIKAMHA H
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA cq)ole/IpOBaHHOCTI/I KOMIIeTe HIUM

IHoporoBslii ypoBeHb (0011IME XapaKTEPUCTUKH ):

— BIIaJIcHWE OCHOBHBIM 00HEMOM 3HAHUH 110 TIPOrPAMME JTUCIUILIAHEI,

— 3HaHWE OCHOBHOW TEPMHMHOJIOTMH JaHHOW 00JacTH 3HAHWH, CTUIUCTHYECKH TPaMOTHOE,
JIOTUYECKH MPABUIIFHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI 0€3 CYIIECTBEHHBIX OMNOOK;

— BIJIAJICHUE HUHCTPYMEHTAPUEM JUCUUIUIMHBI, YMEHHUE €ro HUCIOJIb30BaTh B PEUICHUU
CTaHJAPTHBIX (TUIIOBBIX ) 3a/1a4;

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

— YCBOEHHUE OCHOBHOM JIUTEpaTyphl, PEKOMEHJOBAaHHON paboueil mporpaMMoii JUCIUILTNHBL,

— 3HaHue 0a30BBIX TEOPHd, KOHIEMIMA W HAIMPaBJICHUN MO W3y4aeMOU AUCLHUILINHE;

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

IIpoaBuHYTHII ypoBeHb (00IIME XapaKTEPUCTHKN):

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

— MHCIIOJB30BaHME OCHOBHOW TEPMHUHOJOTMM [JaHHOM o00IacTH 3HaHWM, CTUIMCTUYECKU
IPaMOTHOE, JIOTUYECKH IPaBUIBHOE H3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE JAEiaTh
BBIBO/JIbI;

— BJAJIEHUE HHCTPYMEHTapUEM JHUCLUUIUIMHBI, YMEHHE €ro MHCIOJIb30BaTb B PELICHUH
y4eOHBIX M MPO(eCCHOHANBHBIX 3a/1a4;

— CHOCOOHOCTh CAMOCTOSATEIBHO peIlaTh CIOXHbBIE 3aauu (IpoOsieMbl) B pamKax padoueit
MIPOrpaMMBbl TUCHUIUIMHBI;

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

— YMEHHUE OpPHMEHTHPOBAaTbCA B 0a30BBIX TEOPUSX, KOHILEMUUAX M HAMpPABICHUAX IO
M3y4aeMOH IHUCLUUILIMHE U JaBaThb UM CPAaBHUTEJIbHYIO OLIEHKY;

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

Bbicokuii ypoBeHb (001111€ XapaKTEPUCTUKH ):

— CHCTeMaTU3WpOBaHHbIE, TIJIyOOKME W  TOJHbIE 3HAHUS 1O  BCEM pazJesaMm
JUCLUILINHBL,

— TOYHOE UCIOJb30BaHUE TEPMHUHOJOTUU JIaHHOM 0O0JacTH 3HaHWM,  CTHJIMCTHYECKH
IrpPaMOTHOE, JIOTUYECKH TpaBUIbHOE H3JI0XKEHHE OTBETa Ha BOIPOCHI, YMEHHE JAeNaTh
000CHOBAHHBIE BBIBOJIbI;

— 0Oe3ympeuHoe BlIaJIecHUe WHCTPYMEHTapueM JAMCLHMIUIMHBI, YMEHHE €ro MUCIOJIb30BaTh
B [TOCTAHOBKE U PEIIEHUH HAyYHBIX U MPOPECCHOHATbHBIX 3a/1a4;
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— CIIOCOOHOCTb CaMOCTOSITENIFHO M TBOPYECKH peIlaTh CIOXHbIE 3amayd (mpoOjembl) B
paMkax pabodei mporpamMMbl TUCLUITINHBI;

— TMOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHOW M JONOJHHUTEIBHON  JIUTEPaTypHl,
pPEeKOMEHI0BaHHOH pabovel mporpaMMOi JUCIIUIUIMHEI,

— YMEHHE OpHUEHTHPOBATbCS B OCHOBHBIX TEOPHUAX, KOHUEMNIMAX W HANpaBICHUSAX 110
M3y4aeMOH IUCLUIUIMHE U JaBaThb UM KPUTHYECKYIO OLICHKY;

— aKTHBHAas CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKUX M JaOOpAaTOPHBIX 3aHATHUSAX,
TBOPUYECKOE y4YyacTUE B TIPYNNOBBIX OOCYKIEHHUSAX, BBICOKMH ypPOBEHb KYJIbTYpPbI
UCIIOJIHEHUS 3aJJaHUM.

3.3 Onucanue npoueaypbl BbICTABJEHUS OLIEHKHU

B 3aBucumoctu oT ypoBHA Cc(POPMHPOBAHHOCTU KaXKIAOW KOMIIETEHIIMHM I10 OKOHYaHUU
OCBOCHMSI JUCIUIUIMHBI CTYIEHTY BBICTaBIS€TCA  OleHKa. JlJIs MUCUUIUIMH, U3Yy4aeMbIX B
TE€YCHHE HECKOJBbKHUX CEMECTPOB, OIICHKAa MOKET BBICTABIATHCA HE TOJBKO MO OKOHYAHHUU €€
OCBOCHHMSI, HO W B IPOMEKYTOUHBIX CEMECTpax. BuJ OLEHKH («OTIHYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIBHOY», «HEYTOBJIECTBOPUTEIBHO», «3aUTCHO», «HE3AUYTCHO») OIMpeenseTcs
paboueii mporpaMMoOil IUCIUIUIMHBI B COOTBETCTBUU C YUEOHBIM IJIAHOM.

OneHka «OTJIIMYHO» BBICTABIAETCA CTYAEHTY, Yy KOTOPOrOo KaKIas KOMIIETEHITUS
(TIOTHOCTBIO WJIM YaCTHYHO (opMHUpyeMas JaHHOW JUCHUIUTHHON) chopMHUpOBaHa HA BHICOKOM
YpOBHE.

OneHka «XOpOIIO» BBICTABISETCA CTYACHTY, Y KOTOPOTO KaXKJaasi KOMIIETEHIUS
(TIOTHOCTBIO WJIM YaCTUYHO (hopMUpyeMas TaHHOM TUCHUIUIMHON) copMUpOBaHa HE HIKE, YEM
Ha POJIBUHYTOM YpPOBHE.

OneHka «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYINEHTY, y KOTOPOTO KaKJas
KOMTIETSHIHS (TIOJTHOCTBIO MJIM YaCTUYHO (hopMHpyeMast TaHHOW JTUCIUTUITMHON) copMuUpoBaHa
HE HIKE, YeM Ha IOPOrOBOM ypPOBHE.

OrneHKa «HEYIOBICTBOPUTEIIBHO» BBICTABISICTCS CTYACHTY, Y KOTOPOTO XOTS OBbI OJIHA
KOMIIETEHIIHS (TIOJTHOCTHIO MJIM YaCTUYHO (hopMUpyeMasi JaHHOW TUCIUILUIMHON) chopMupoBaHa
HIWKE, YeM Ha TIOPOTOBOM YPOBHE.

OueHka «3a4yeT» BBICTABISETCS CTYACHTY, Yy KOTOPOro KaxKaas KOMIETEHIUs
(TOTHOCTHIO WM YACTUYHO (popMUpyeMasi JaHHOW JUCIUIUIMHON) chopMuUpoBaHa HE HUKE, YEM
Ha IOPOrOBOM YpPOBHE.

OreHKa «HE3auTEeHO» BBICTABIIACTCS CTYACHTY, Y KOTOPOTO XOTSI OBl OJIHa KOMITETECHIIHS
(TIOTHOCTBIO MU YacTUYHO GopMupyemas JaHHOW NUCHUIUITMHON) cOpMUPOBAHA HIDKE, YEM
Ha TTOPOTOBOM YpPOBHE.

OneHka oTBeTa HA JK3aMeHe

OK3aMEHAIIMOHHBIM OTBET OLICHUBAeTCd IO 4-X OajlbHOH cucTeMe, B COOTBETCTBHE C
KOTOPOW  BBICTaBISIIOTCS  OLEHKU  (OMUIUYHO»,  «XOPOWLO»,  «YOO081€MmEOPUNENbHOY,
«HEYO061eMBOPUMETILHO .

[IpaBuna BbICTaBIEHUS OLICHKHU:

OIICHKAa «OMJUYHO» BBICTABISICTCS CTYIEHTY, €CIW OH BJAJACET MaTepuaIom
JUCUUILJIMHBI; YETKO M OMNPENEJIEHHO OTBEYAeT Ha BOIPOCHI, JIETKO CPABHUBAET pa3jIUYHbIC
4acTH, COJNIIKaeT caMmble OTJAJICHHBICE TOYKM Y4YEHHUs, pa3OupaeT HOBBIE | CIIOXKHBIE
npeyiaraeMble eMy Ciydyau, 3HaeT CJIa0bleé CTOPOHBI YUEHHs, MECTa, IJIe COMHEBAETCS, U UTO
MO>XHO BO3Pa3UTh MIPOTUB TCOPHH.

OLICHKA «XOpoui0» BBICTABIAETCS CTYIEHTY, €CIM OH TBEPAO 3HAeT M TMOHHMAeT
Martepuan, TPaMOTHO u o CyIIEeCTBY  HW3JIaraeT  €ro, HE  JIOMyCKaeT
CYILIECTBEHHBIX ~ HETOYHOCTEH B OTBET€ Ha IIOCTaBJICHHBIE BOIPOCHI, MPABUIHHO
MPUMEHSECT TEOPETUYECKHUE TIOJNOKCHHUS TMPU PEHIEHWH TPAKTUYECKUX BOMPOCOB U
3a/1a4, BlajieeT He0OXOIUMBIMUA HABBIKAMU M MIPUEMAMH UX BBITIOJTHEHHUS.
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OIIEHKA «y006/71eme0PUMENbHO» BBICTABIISICTCS CTYICHTY, €CIM OH HMeeT 3HaHUus
OCHOBHOI'0 MaTepualia, HO HE YCBOWJI €ro JeTajei, 3HaeT AUCHUIUIMHY TOJIBKO B TOM BHJIE, KaK
oHa OblJa eMy IpernojaHa, HO MPUXOJUT B 3aMEIIaTeIbCTBO OT COMPUKOCHOBEHHBIX BOIIPOCOB,
MpeayiaraéMbIX Ha TOT KOHEIl, YTOOBI OH COMM3WI MEXay coOOH OTHaJICHHEHIINE TOYKH,
WCIIBITBIBACT 3aTPYAHEHUS IIPU BBIIIOJIHCHUH ITPAKTHYECKUX padoT.

OIIEHKA «HEey0081emeopUmMenabH0» BBICTABISICTCS CTYACHTY, KOTOPBIA HE 3HaeT
3HAYUTEIPHOM YacTH IPOTPAaMMHOTO MaTepuajga, JOMyCKaeT CYIIECTBEHHBIC OIIHOKH,
HEYBEPEHHO, C OOJBIIUMH 3aTPYIHCHHUSIMHU M OMIMOKAMH BBIMOJIHSACT IPAKTUYCCKUEC 3a/TaHHS.

O1eHKa YCTHOIO OTBETA HA 3a4eTe

VCTHBIE OTBET Ha 3a4eTe OICHHMBAeTCA I10 2 OaUIbHOH CHCTEME: «3AUMEHO»,
«He3aUmMeHOo».

O11eHKa «3aumeHo) CTaBUTCS, €CIIU:

- JIEMOHCTPUPYEMbBIC CTYJCHTOM 3HAHHS  OTJIMYAIOTCS  JOCTATOYHON TIIyOMHOW U
COAEPKATEIBHOCTHIO,

- JaeTCsl JIOCTATOYHO MOJIHBI OTBET, KaK Ha OCHOBHBIE BONPOCHl, TaK M Ha
JIOTIOTHHUTEIIHHBIE;

- CTYJEHT JIOCTaTOYHO CBOOOJIHO BJIAJCET TEPMUHOJIOTHEH;

- OTBET CTYJICHTa HE COJICPKUT NPUHLIUIUATBHBIX OIMIMOOK.

O1cHKA «He3aumen0)» CTaBUTCS, CCIIH:

- OOHapy)XeHO  HE3HAHWE WM HENOHMMAaHHWE CTYIACHTOM  OCHOBHBIX Pa3/elioB
JMCILHUILIMHEL,

- CTYJEHT JIOMYCKaeT CYIIEeCTBEHHbIC (paKTUUECKHE  OIIMOKH, KOTOpbIE  OH HE
MOKET UCIIPABUTH CAMOCTOSATEIBHO;

- Ha 3HAYUTEJbHYI YacTh JIOINOJHUTENIbHBIX BOIPOCOB CTYAEHT 3aTPyAHSIETCS JaTh
IIPaBUJIbHBIN OTBET.

OueHnBaHWe KOHTPOJILHBIX PadoT:

Kaxxnas u3 9eThIp€X 3a/1a4 OLEHUBACTCS CICAYIOMUMHU OaJlTaMH:

0 (3amaua He caemana), 1 (caenaHo Koe-4to), 2 (caenaHa NpuOIM3UTEILHO HAITOJIOBHHY),
3 (cmenaHa ¢ HEKOTOPBIMH HeJoueTaMH), 4 (caenaHa moHOCThi0). OOIee uncao 0aljioB 3a Bce
4 3amanus cocraBiseT 16. Onenka 3a paboTy CTyIeHTa CTaBUTCS B 3aBUCUMOCTH OT HaOpaHHOTO
¥M Yucia 0ajioB:

0 — 4 6anna — HEYAOBIETBOPUTEIHHO,

5 — 8 0aJyUI0B — yJIOBJIETBOPUTEIHHO,

9 — 12 6amtoB — XOPOIIO

13 — 16 6a/m10B — OTIINYHO.
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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 OCHOBAHUSIMH MaTeMaTHKHd W uH(popMmaTuku. [lo OONBIIMHCTBY TeM
IIPElyCMOTPEHBI IPAKTUYECKHUE 3aHATHUS, LEIbI0 KOTOPBIX ABIIACTCS 3aKPEIICHUE JIEKIMOHHOTO
MarepHaga MyTeM pelIeHus CIeHUaIbHBIM 00pa30M MOA0OpaHHBIX 337a4 M YIIPaKHEHHH.

JUig ycrentHoro OCBOEHUsl JUCLUIUIMHBI Ba)KHO CAMOCTOSTENbHOE PEUICHUE 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 MO Haubojee TPYIHBIM TeMaM HPOBOISATCS
JOTIOJIHUTEIbHBIE KOHCyJNbTauuu. (OCHOBHas LeNb pEIIEHUs 3aJad — IOMOYb YCBOWTH
(GyHIaMEHTaJIbHbIE TOHATUS M OCHOBBI MaTeMaTHyecKoll Jsoruku. Jlyig pemieHus 3anad
HE00X0/MMO HE TOJIKO 3HaTh, HO W IOHUMAaTh JIEKLMOHHBINM MaTepuai. [Tostomy B nporecce
U3y4eHHs] JUCHUIUIMHBI ~ PEKOMEHJIYeTCsl peryisipHas padoTa ¢ KOHCIEKTaMH JIeKIUH |
PEKOMEHI0BaHHOW JIMTEPATYPOH.

Bonbmioe BHMMaHWe JODKHO OBITH YIEJNEHO BBHIMOJIHEHUIO JIOMAalIHeW paboTel. B
Ka4yecTBe 3aJlaHMi Al CaMOCTOATENbHOM pPabOThl J0Ma CTYyAEHTaM MpeUlaraloTcs 3a/aud,
AQHAJIOTUYHBIC PAa300paHHBIM Ha JEKIHMSIX M TMPAKTHUYECKUX 3aHATHSAX WIM HEMHOTro Ooiee
CJIO’KHBIE, KOTOPBIE SABJISIOTCS Pe3yIbTaTOM 00bEINMHEHHS HECKOJIBKUX 0a30BbIX 3aj1au.

Jlnisi IpOBEpKM M KOHTPOJISL  YCBOGHHUSI TEOPETHUYECKOTO MarepHalia, MPHOOPETEHHBIX
IPAaKTUYECKUX HaBBIKOB Pa0OThl C OCHOBHBIMM MOHATHSIMU MaTEeMAaTHYECKOM JIOTUKU B TEUEHHE
0o0y4eHHs TPOBOAATCA  MEPOIPUATHS TEKyIleld aTTecTalud B BUAE YCTHOIO oOIpoca Ha
NPAaKTUYECKUX 3aHATUAX M KOHTPOJIBHOW paboTel B 5-oM cemectpe. Takke mnpoBoasTcs
KOHCYJIbTAllMH (MPH HEOOXOJMMOCTH) IO JICKIMOHHOMY MaTepuaity U pa3zdopy HEKOTOPBIX
3aJaHUi 11 CAMOCTOSITENTbHONU PabOTHI.

B xoHIle M3y4eHUs AMCUUIIMHBI CTYJIEHTHI CHAIOT SK3aMeH. DK3aMEH NMPUHUMAETCS 0
9K3aMEHAllMOHHBIM OuieraMm, KaXIbli W3 KOTOPBIX BKJIIOYaeT B ceOs JBa TEOPETUUYECKHUX
Bomnpoca. bunersl ¢opMupyloTcs Ha OCHOBaHMM CHHMCKa BOMNPOCOB K AK3aMEHY, KOTOPBIN
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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