MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa koMnproTepHOI 6€30MaCHOCTH U MAaTEMaTHYECKUX METOA0B 00pabOTKN HH(POpMAITIH

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

2 eciepon [1H.

20 urons 2023 1.

Pabouas nporpaMMa TUCHMILINHBI

Teopust aIropuT™MOB

Hanpasnenue noaroToBku (crenuaibHOCTH)
10.05.01 KommbproTepHas 6€301acHOCTb

Hamnpasnennocts (mpoduis)
«MaTemaTHuecKre METO/IbI 3alIUTHl HH()OPMALIUL)

®opma 00ydeHus: oyHast

[Iporpamma paccMoTpeHa [Iporpamma ono6perna HMK
Ha 3acelaHuu Kadenpsl MaTeMaTu4ecKoro pakynbTeTa
ot 14 anpens 2023 r., npotokosa Ne 8 mpotokoi Ne 9 ot 3 mas 2023 r.

Spocnasnb



1. Ilesin ocBOEHUS AUCHUILIMHBI

Hucrunmuaa "Teopust anroputMoB" oOecrieunBaeT mpuooOpeTeHrne GyHIaMEHTATbHBIX
3HaHUH W yMeHHH B cooTBeTcTBHHM ¢ DexepalbHBIM TOCYAaPCTBEHHBIM O00OpPa30BaTEIbHBIM
CTaHJIapTOM CIIEeIIMATIBLHOCTH "10.05.01-KomnsroTepHas 06e30macHOCTh" (ypoBeHb
CHelHaNnTeTa), CONEHCTBYeT (yHIaMEHTANIM3AalUU OOpa30BaHUs, PA3BUTHIO JIOTUYECKOTO H
QITOPUTMUYECKOTO MBIIUIEHUS M (OPMHUPOBAHMIO MATEMAaTHUYECKOTO U  OOIIEHAay4YHOTO
MHUPOBO33peHus. Llenpio u3ydeHns TUCIUILIMHBL SIBIISETCS OBJIaJCHUE 0a30BBIMH NMOHATUSIMH U
METOJIJaMU TE€OPUHU aJITOPUTMOB, O3HAKOMJICHHE C MX MPUMEHEHHSIMH B 00JacTH oOecredeHus
UHPOPMALIMOHHOM  OE30MaCHOCTH,  YCTAHOBJIGHHE  CYHICCTBOBAaHHMS  QJTOPUTMUYECKU
HEpa3peUIMMbIX TPOOJIeM U 3HaUYEHHUE ITOrO (PyHAaMEHTaIbHOrO (PaKTa TEOPUH AITOPUTMOB JIJIs
AITOPUTMUYECKON TMPAKTUKH, KOMIIBIOTEPHBIX HAYK M 3alIUThl MH()OpPMAINH, O3HAKOMIICHUE C
0a30BBIMU MOAXOAAMH K OLEHKE CIIOKHOCTH QJITOPUTMOB U 33/1ad UM HEKOTOPBIMU NpUEMaMHU
nocTpoeHUs 3P PEKTUBHBIX AITOPUTMOB.

2. Mecto aucuumiunsl B crpykrype OIl cienuannrera

Hucrunuaa "Teopus anroputmoB" otHocuTcs K Oi0ky b.1 "UHacte, ¢popmupyemas
y4aCTHHKaMu 00pa30BaTeNbHBIX OTHOMICHUH". OHAa UTPaeT MCKIFOUUTENBHO BAXKHYIO POJIb IS
ollieMaTeMaTuyecKoi 1 olIenpoeccuoHaNbHON MOATOTOBKH crienuanucta. [Ipu ee nzyuenuun
MCIIOJIb3YIOTCSl 3HAHUS, MOJIyYEHHBIE NPU U3YYEHUH MaTeMaTHYECKUX TUCHMILIMH “Anredpa”,
"Teopust uucen", "JluckperHas maremaruka', "MHbopmaruka" u "MaTemarnueckasl JOTHKa U
Teopusi aaropuTMoB". 3HAHUS, YMEHUS U HABBIKM, MOJYYEHHbIE NPU U3YyYEHUH JAUCLUILIMHBI
"Teopust anropuTMOB", UCTIOJB3YIOTCS 00Y4aeMbIMU MIPU U3YYEHUHU OO0IIEnpodeccnoHalbHBIX U
CHEIUATBHBIX TUCIUTIINH.

3. [lnanupyemMblie  pe3yJbTaThl OO0y4YeHHS] 1O  JUCHUIJIHHE, COOTHECEHHbIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTe/JbLHOMH MPOrpaMMbl

[Tponecc n3yueHust JUCUUIUIMHBI HAIpaBJIeH Ha (JOpMUPOBAHHE CIEAYIOUINX KOMIIETCHIIUN B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOpereHus cieayromux 3HaHui, yMEHU, HaBbIKOB
U (WIK) ONbITa AEATEIBbHOCTH:

dopmupyemas HNuauxarop Ilepeyenn
KOMIIeTeHI Ul AOCTUKEHU S IVIAHMPYEMBbIX pe3yJIbTaTOB 00y4eHHs
(koa m KOMIIeTEeHIINH
(¢opmyaupoBKa) (kox ¥ (pOpMYTHPOBKA)
IIpodeccnonabHBIE KOMIIETCH UM

N-11K-1.6 3HaeT 3HAaTb: OCHOBHBIE AJITOPUTMUYECKHE
pa3IMyYHbIE MOAXO0/bI K po0JIEMbI, KOTOpPbIE PUBEIH K
OIIPEAEIICHUIO TOHSTHS HE00XO0/IMMOCTH 3aMEHbI UHTYUTHBHOT'O
aIropuTMa, METO/bI MOHATHS "aNropuT™M" MaTeMaTHUYECKUM
JI0Ka3aTebCTBa HIOHSATHEM "alrOPUTM", IOHATHE:!
ITOPUTMHUYECKON BBIYMCIIUMAs B MHTYUTUBHOM CMBbICIIE
HEpa3pelnMoCcTy U ¢byHKIHMSA, 1Ba OAX0/1a K
METO/IbI TIOCTPOCHUS MaTeMaTH4eCKOMY YTOUHEHUIO
3¢ PEKTUBHBIX MHTYUTHUBHOI'O IOHATHA "anroputm”,
AJIITOPUTMOB orpezieNieHus] MOHATUN: TPUMUTHUBHO

KypcuBHas QyHKLUS, pEKypCUBHAS
(GyHKIUS M YaCTUYHO PEeKypCUBHAs
¢bynkuus, Tesuc Yepua,




IIK-1. Cnocoben
IPUMEHSATh MaTeMaTH-
YeCKHe METOBI IS
pa3paboTku TpeboBaHUH K
AIITOPUTMaM, peaju-
3YIOLIMM COBPEMEHHBIC
METOJIbI 00eCTIeYeHUs
nH(OpMaLMOHHO
0e30IacHOCTH,
MaTeMaTHYEeCKH J0Ka3bIBaTh
UX KOPPEKTHOCTb,
MPOBOJIUTH OLICHKY
CIIO)KHOCTH 3aaHHs U
BBITIOJTHEHHS TAKUX
AIITOPUTMOB.

N-T1K-1.7 ymeer
OLIEHUBATh CJIOJKHOCTh
AITOPUTMOB U
BBIYMCIICHUI

N-T1K-1.8 Bmageer
HaBbIKAMU MPUMEHEHUS
METOJIOB U (PaKTOB
TEOPUU AITOPUTMOB IS
pa3paboTKu aIrOPUTMOB

IIPUMHUTHBHO PEKYPCUBHBIE U
PEKYpPCUBHBIE OTHOILLIEHUS, IOJMHOKECTBA
Y IIPEJUKATBL, IOCTPOCHUE
HYMEpPaLMOHHBIX GYHKUIUH, U QYHKIUU
I'enens, monsTHE PEKYPCUBHO
[IEPEUNCIMMOI0 MHOYKECTBA U
OTHOLLIEHMS, TEOpPEMY O Ipaduke
YaCTUYHOM (DYHKIIMHM U €€ CIICACTBUS,
olpezeyIeHUuE MalluHbl ThIOpUHTa,
KOH(HUTypaIyu, BEBIMUCIUMOCTH U
IIPABWJIBHOM BBIYMCIMMOCTH, KOMIIO3ULIS
MalH ThlOpUHTa, pa3BETBICHUE U
3alMKJIMBAHKE, TEOPEMA O NPABUIILHOU
BBIYHUCIIMMOCTH JIFOO0H YaCTUYHO
PEKypCUBHOHN (QyHKIUH,

IIPUMEPHI AITOPUTMUYECKU
Hepa3peluMbIX 3a]a4, apupmMeTu3anus
TEOpHUH MAlMH ThIOpPUHIa, TEOpEMA O
YaCTUYHOM PEKYpPCUBHOCTH JI000M
BBIUMCIUMON 110 ThIOpUHTY (PYHKIIHNH,
HyMepalus YaCTUYHO PEKYPCUBHBIX
(GyHKIMN ¥ pEKypCUBHO MEPEUUCIUMBIX
MHO>KECTB

YMeTb: ycTaHaBIMBAaTh IPUMUTUBHYIO
PEKYPCUBHOCTb U PEKYPCUBHOCTh
apupMeTHuecKkux (GyHKIMH, T0Ka3bIBATh
OCHOBHBIE TEOPEMBI O IPUMUTHUBHO
PEKYPCUBHBIX, PEKYPCUBHBIX M YACTUYHO
PEKYpPCHBHBIX (DYHKIIHSX, IOKA3bIBATh
TeopeMy O rpaduke YaCTUYHON QYHKIIUH
1 TEOpEMY O MPaBUIbLHON BBIUUCIMMOCTH
110001 YaCTUYHO peKypCUBHON (YHKIINH,
YMETh JOKa3bIBaTh TEOpPEMY 00
ITOPUTMHUYECKON HEPA3PELIMMOCTH
po0JIeMbI OCTAaHOBKH JIJIsI MAITUH
ThropuHra u ee ciencTBus IS
MIOJIyCHUCTEM U cucteM Tyo,
apupmeTH3anms TEOpUU MalluH
TrropuHra, TEOpEMa 0 YaCTUYHON
PEKYPCUBHOCTH JIF000H BEIYUCIUMON TIO
TeropuHry pyHKINH, HyMepamus
YaCTUYHO PEKYPCUBHBIX (QYHKIMNA U
MHO>KECTB

Biagers HaBBIKAMHM: HaMCaHMS
MporpaMM i 6a30BbIX MaIIUH
Teropunra: "[lepenoc nyns", "JleBblit
casur", "IIpaBerit caur",
"Tpancnozunusa", "Y nBoenue",
"IHukmuueckuii cnpur", "Konuposanue",
OLICHKHA BPEMEHHOU U EMKOCTHOM
CII0)KHOCTEN THIOPUHIOBBIX AITOPUTMOB,
CBOJUMOCTH aITOPUTMHUUYECKHUX MPOOIEM.




4. O0bem, CTPYKTYpa U colep:kanue TucuuIunbl "'Teopus aaropurmoB"

OOmast TpyIOEMKOCTh AMCHUIUIMHBI COCTaBisieT 3 3aueTHbIX enuHun, 108
aKaJ1.4yacos.
Ne Tembl (pa3aeinbl) Buabl yueOHbIX 3aHATHI, @DopMbI TEKYLIETO
n/n AUCHUILIMHBI, BKJIIOYAsI CAMOCTOSITEIbHYI0 KOHTPOJIs
HX cojlepiKaHue = padoTy CTYIeHTOB, ycneBaeMoCTH
2 U HX TPYAOEMKOCTh
= (B akajileMHYeCKHUX 4acax) dopma
o NPOMEKYTOYHOM
aTrecTaluu
(no cemecmpam)
KonrakTHas padora
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1 BBenenue. Ucropust|7 2
pa3BUTHUA Teopuun
AITOPUTMOB.
Teopus anroput™MoB U
MPUHIMITHATIEHBIC
BO3MO>KHOCTH
KOMITBIOTEPOB.
OueHku CJIO’)KHOCTH
AITOPUTMOB u ux
3HaueHue e
KOMITbIOTEPHOU MPAKTHUKHU.
2  |Mammubl Thropunra. 4 3ananus JUISt
NHTyUTUBHOE TIOHATHE CaMOCTOSITENIBHON

"anropurMa" u ero
XapaKTEpHBIE YEPTHI.
3amauu, TpUBOISIINE K
HE00X0AMMOCTH
YTOYHEHMSI TIOHATUS
"anroputm".
Brruncinrmeie B
UHTYUTUBHOM CMBICJIE
(GYHKIIIH.
[Tpencrassromast
GyHKIMS alropuT™a.
JIBa moaxoja K
YTOYHEHHIO TOHATHUS
"anroputm".

Mamunsl Teropunra-
Ilocra: BHEMIHUN U
BHYTpEHHUH asi(haBUTHI,
IIPOrpaMMBbl U KOMaH/bI.
Kondurypauuu.

(omariHel) paboThI
YeTHBIN onpoc




Komnosunus u BeTBiieHue
MamuH Teropunra. Luki.
Beranciaumocts u
IIpaBWJIbHAA
BBIYUCIUMOCTh (PYHKIUI
110 Teropunry. IpuHnun
Teropunra- [Tocta-Yepua.
IIpaBunpHas
BBIUYHCIMMOCTD UCXOIHBIX
(GYHKINH ¥ CITOKEHUS.

YacTuyHO peKypCcUBHbIE,
peKypCHBHbIE B
NPUMHUTHBHO
peKypcuBHbIe QyHKINH.
Tesuc Yepua.
IIpumuTHBHas
PEKYPCUBHOCTD
TEOPETUKO-UYHCIIOBbIX
byHKIHIA.

Onepauny cyMMHUPOBaHUS
U MYJIbTUILIAIUPOBAHUS.

3amanus U1
CaMOCTOATEIIbHOMN
(momarnrHei) paboThI
VYerHbli onpoc

IIpumMuTHBHO
peKypCHBHbIE B
peKypCHBHbBIE
NpeIuKaThl, OTHOIICHUSI
U MHOKeCTBa, ONlepauuu
HA/l HUMH.
CooTHo1IEHN MEXY
KJIacCaMH PUMUTUBHO
PEKYPCUBHBIX,
00LIepEeKYPCUBHBIX U
YaCTUYHO PEKYPCUBHBIX

(GYHKIMI.

3amanus IS
CaMOCTOATEIIbHOMN
(momarnrHei) paboThI
VYerHbli onpoc

3aganue pyHkuui u
NpeIuKaToB.

3ananue GyHKIMN
KYCOYHBIMU CXEMaMH.
OrpaHu4eHHbI onepaTop
MUHUMU3ALUY.
IIpumuTHBHAs
PEKYPCUBHOCTH (DYHKIIHH,
CBSI3aHHBIX C
KaHOHUYECKUM
IIPEJICTaBICHUEM
HaTypaJIbHbIX YHCEI U C
JIEIIEHUEM C OCTaTKOM.

3amanus IS
CaMOCTOSITEIIBHOU
(tomariHeit) paboTbI
VYerHbli onpoc

Hymepanus.
KantopoBsckue
HyMEPALMOHHBIE
byHKIIUH, UX
IPUMHUTHBHAS

3amanus IS
CaMOCTOSITEIIBHOU
(tomarrHeit) paboTbI
YcTHBII onpoc




PEKYPCUBHOCTb.
[IpumuTHBHAs
PEKYPCUBHOCTb (DYHKLIMU
['enens.

MHo:xecTBa, OTHOIIEHHS
U NMPeIuKAThI.
PexypcuBHO
MepeuncIuMbIe
MHO’KECTBa, OTHOILICHUS U
MPEIUKATHI, ONIEPALUN HaJT
HUMU.

Teopema o rpaduke
yacTUIHOU (pyHKIMU. Ee
CJIC/ICTBHSI.

3amanus U1
CaMOCTOSATEIIbHOMN
(momarnrHei ) paboThI
VYerHbl onpoc

Mammnbl Thropunra.
TpaHcno3uuus, yIBOCHHE,
UKIAYECKUH CIBUT,
KOIMUPOBAHUE

3amanus U1
CaMOCTOATEIIbHOMN
(momarnrHei) paboThI
VYerHbli onpoc

Beryucanmocrb
(yHKumii.
IIpaBunpHas
BBIYHCIMMOCTB 110
TrropuHTY 110001
YaCTUYHO PEKYPCUBHOU

(GYHKIHH.

KonrponsHas pabora

10

Apudpmeruszanus Teopum
mamuH TsropuHra.
YacTu4Hast peKypCUBHOCTD
0001 BEIYUCTUMOMN O
TrropuHry QpyHKIMH.

VYerHbli onpoc

11

HopmanbHuas ¢gopma
Kinnn.

YHuBepcaabHbIE YACTUYHO
PEKypCUBHBIE (DYHKIIHUH.

VYerHbli onpoc

12

AJITOPUTMHYECKASA
HepPa3peluMoCTh.
Hepaszpemmumoctsb
poOIeMbI
CaMONIPUMEHUMOCTH 1
MPUMEHUMOCTH JJIs
MamuH ThlopHHTa.

3amanus TSt
CaMOCTOSITEIbHOM
(omariHel) paboThI
YCTHBIN onpoc

13

THIOpHHIOB IpeAUKAT
BbIYUC/JIMMOCTH.
CyuiecTBoBaHME
PEKYPCHBHO
[IEPEYUCINMOr0, HO HE
PEKYPCUBHOTO MHOXECTBA.

YcTHBIN onpoc

14

Hymepanus Kaunn
YACTHYHO PEKYPCHBHBIX

3aganus IUIA
CaMOCTOSITETbHON




GyHKuMid.
YHuBepcaibHble QyHKINN
Kinnu.

Teopema 0 HEMOABHKHOM
TOYKE JJIs1 YACTUYHO
PEKYPCHUBHBIX (DYHKIIUH.

(momarrHei) paboThI
VYerHbli onpoc

15

Teopema Paiica nust
YaCTUYHO PEKYPCHBHBIX
¢pyuxkumii. Ee 3HaueHue
JUIsl KOMIIBIOTEPHOU
MIPaKTUKH.

YcrHblii onpoc

16

Hymepanus Ilocra
PEKYPCHBHO
nepeyncauMbIX
MHOKeCTB.

Teopema 0 HEMOABHKHOM
TOYKE JJIsI PEKYPCUBHO
MEePEUYUCINMBIX MHOXKECTB.
Teopema Paiica mis
PEKYPCUBHO
MEPEUYHCIUMBIX MHOKECTB.

VYerHbli onpoc

17

M-CBOAUMOCTb.
M-yHUBEPCAJIbHBIC,
KpPCAaTUBHLIC U
MMPOAYKTUBHBIC
MHOXKECTBA.

VYerHbli onpoc

18

HopmannbHble
aJIropupmsl
A.A.MapkoBsa.
HopmanbsHabie anropudmsl
A.A Mapkosa: cxema
anropugma,
3aKJIFOYUTEIIbHBIE U
IIPOCTHIE IIPABUJIA 3aMEHBI.
[Tpumeprl HOpMaIbHBIX
anropudmoB. [lpunIun
HOpMaJIn3aluu
A.A.Mapkoga.
Komnosunus HopMaJIbHBIX
anropudmos.

Cas3p HOpPMaJIbHbIX
anropumMoB ¢ MalIMHAMU
TeropuHra ¥ YacTUYHO
PEKYpPCUBHBIMHU

byHKIIUSIMU

YcTHbIM onpoc

19

AJIropuTMHUYECKas
pa3pemmnMocThb "
Hepa3pemnMocThb.
Hywmepanus CJIOB B
cueTHOM  andaBuTe U
apudmMeTH3aus
anropuTMoB.  MaccoBbie
AITOPUTMUYECKHE

Samanus hilat: e
CaMOCTOSTEIbHOM
(tomarrHelt) paboThI
YcTHBIN onpoc




POOJIEMBI. [Tpumepsl
QITOPUTMUYECKH
HEPa3peUINMbIX
MacCOBBIX npoOuem:
npobiieMa OCTaHOBKH ISt
mamuH Teiopunra (The
halting problem for Turing
machines), npoOsema
CaMONIPUMEHUMOCTH ISt
MamuH TrropuHra.
[Tpumepsl
ITOPUTMUYECKH
pa3penMbIxX u
HEepa3pemuMbIX 3a7ad u3
MaTeMaTHUYeCKON JIOTUKH,
TEOPHUH QITOPUTMOB,
anredpbl, TEOpUU YHCel,
Teopuu (bopmanbHBIX
rpaMMarTuK, TEOPHUH
OOBIKHOBEHHBIX

QG epeHIaTbHbIX
YpaBHEHUU,  TOIOJIOTHH,
MaTeMaTHYECKOTO aHaIHu3a
U TEOpUH  KOHEUYHBIX
aBTOMATOB. Teopema
Yepua 0 HEpa3peUIMMOCTH
JIOTHKH MPETNKATOB.

20 |3HaveHue CYIIECTBOBAHHS 1 1
QITOPUTMUYECKH
HEpa3penmMbIX MpoodIeM
TS ob11e
MaTeMaTU4YeCKOMN
NPaKTUKH.

0,3 3auer

Bcero 32 |16 5 0,3 54,7

Copeprxanue pasjaesoB NPOrpaMMbl AUCHHUIIMHBI:
"Teopust anropurmMoB''

1. BBegenue. VcTopus pa3BUTHs TEOPHH aITOPUTMOB.
Teopus aropuTMOB U IPUHLIUIIAATBHBIE BO3MOYKHOCTH KOMITBIOTEPOB.
O1neHKH CI0KHOCTH AJITOPUTMOB U UX 3HAUYEHUE /IS TIPAKTHKU.

2. Maumnbl Teropunra.
HNuTynTHBHOE MOHATHE ""adroputMa’ U €ro XxapakTepHble YepThl. 3aJauu, IPUBOISIINE K
HEOOXO/IMMOCTH YTOUHEHUS MOHATHA ""aJropuT™' .
Bbruncnmbie B MHTYUTUBHOM CMbICIIE (DYHKIINU.
JIBa moaxoaa K yTOYHEHUIO MOHATHS "aaroputm".
Mamunsl Teropunra-IlocTta: BHemIHUN 1 BHYTPEHHHUH ajiaBUThI, IPOrPaMMbl U KOMaH/IbI.
Kondurypauuu. Kommnosunus u BerBieHre MainH TbhopuHra. BelunciumMocTs v paBuiibHas
BbIuKcAUMOCTh GyHKIMH o Tetopunry. [Ipunnun Trropunra- [Tocra-Yepua.

[TpaBuibHAS BEIYUCIUMOCTD HCXOTHBIX (DYHKIIMNA U CIIOKEHHUS.
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3. YacTHYHO peKypCUBHbIE, peKYPCUBHbIE U MPUMUTHBHO PeKyYpCHBHbIe QyHKINH.
Te3uc Yepua.

[TpumuTHBHAS PEKYPCUBHOCTH TEOPETUKO-YHCIOBBIX (DYHKIIHIA.

Onepauym CYMMHPOBAHUA U MYJIbTUILTMLIUPOBAHUA.

4. IIpUMHTHBHO PeKYPCUBHbIE H PeKYPCHBHbIE NIPeIUKAThI, OTHOLICHUSI H MHOKeCTBA,
onepanu HaJ HUMH.

CooTHoOIIeHNsI MEXIY KjaccaMd NMPUMHTHBHO PEKYPCHBHBIX, OOIIEPEKYPCHUBHBIX M YaCTHYHO
PEKYPCHUBHBIX (YHKLIUH.

5. 3apanue pyHKIUI U IPETUKATOB.

3ananue QyHKIMI KyCOYHBIMHU CXEMaMHU.

OrpaHu4eHHBIN OTIEPATOP MUHUMHU3AIIH.

[TpuMuTHBHAS PEKYPCUBHOCTD (DYHKIIHH, CBSI3aHHBIX C KAHOHMYECKUM IPEICTABICHHEM
HATypaJbHBIX YHCET U C JISTICHUEM C OCTaTKOM.

6. Hymepauus.
KanropoBckue HymMepalmoHHble (YHKIMH, UX IPUMUTHBHASI pEKYPCHUBHOCTD.
[TpumuTHBHAS peKypCUBHOCTH GyHKIMH ['enens.

7. MHOXkeCTBa, OTHOIICHUS W MPEIUKATHI.
PeKprI/IBHO HepeLII/ICJII/IMI)IG MHOXECTBA, OTHOLICHUA U HpeI[I/IKaTI)I, onepaupm HaJI HUMMU.
Teopema o rpaduke pynkuuu. Ee ciencraus.

8. Mamunbl ThropuHra.
TpaHCHO?;I/ILII/ISI, YABOCHHEC, I_II/IKJII/ILIGCKI/Iﬁ CABUI', KOITMPOBAHUC.

9. Boruncaumocthb GyHKIUIA.
[TpaBuiibHAs BBIUMCIMMOCTH 1O THIOPUHTY JIF000M YaCTHUHO PEKYPCUBHON (YHKIUH.

10. Apudmeruzanus Teopun MmammuH ThlOpuHTa.
YacTruHasi peKypCHUBHOCTb JIF000H BBIYUCANMOI 110 ThIOPUHTY (YHKINU.

11. HopmanbHas ¢popma Kinunu.
YHuBepcallbHbl€ YaCTUUHO PEKYPCHUBHBIE (DYHKIIUH.

12. ArropuTMHuYecKasi Hepa3pemUMoCTh.
HepazpemumocTs npo6sieMbl CaMONPUMEHUMOCTH U IPUMEHUMOCTH JJIsl MalllMH ThropuHTa.

13. TbIOpMHIOB NpeANKAT BHIYMCIMMOCTH.
CymecTBoBaHUE PEKYPCUBHO TIEPEUNCIMMOTO, HO HE PEKYPCHBHOTO MHOKECTBA.

14. Hymepauust KiuHM 4acTHYHO peKYPCHUBHBIX (PYHKIMHA. YHUBEpCATIbHBIE (PYHKIIUH
Kinan.
Teopema 0 HEMOABMKHON TOUKE JIS YACTUYHO PEKYPCUBHBIX (DYHKIIMH.

15. Teopema Paiica aas 4YacTH4YHO peKypcuBHbIX ¢GyHkumii. Ee 3Hauenuwe ans
KOMITBIOTEPHOU MTPAKTHUKH.

16. Hymepanus [TocTa pekypcMBHO NMepeYHCINMBIX MHOKECTB. TeopeMa 0 HeloIBHKHOM
TOYKE I PEKYPCUBHO IIEPEUUCIUMBIX MHOYKECTB.
Teopema Paiica s peKypCHUBHO MEPEYNCITUMBIX MHOXKECTB.

9



17. m-cBoaMMOCTb.
M-yHUBEPCaAIbHbIE, KPEATUBHBIE U NIPOAYKTUBHBIE MHOXKECTBA.

18. Hopmaabhblie anropugmsl A.A.MapkoBa.

Hopmanbusie anropudmer A.A.MapkoBa: cxema anropudma, 3aKII0UUTEIbHbIC U TPOCTHIE
IpaBuiIa MOJICTAHOBKY (3aMeHbl). [IpruMepsl HOpManbHBIX anropudmoB. [IpuHimn
HopMmanu3anuu A.A.Mapkosa. KoMIo3uius HopMaabHBIX alropu(MoB.

CBs13b ¢ MamimHaM# ThIOPUHTA U YaCTUYHO PEKYPCUBHBIMU (DYHKIHSMHU.

19. Anropurmuyeckasi pa3pemiMMOCTh W Hepa3pemmMocTb. Hymepanus ciioB B Cue€THOM
andaBute u apudmMeTu3anys aNropuTMOB. MaccoBbie aNTropuTMHUECKUE podieMsl.  [Ipumepsl
QIFOPUTMUYECKH HEpa3pellMMBbIX MAaCCOBBIX IpoOiieM: IpoOieMa OCTAaHOBKHM JUIsl MallUH
Teropunra (The halting problem for Turing machines), nmpo6iema camonpUMEHUMOCTH ISt
MamuH TwropuHra.

20. Ilpumepbl aJrOpuTMHYECKHM Ppa3pelIUMbIX H Hepa3pellMMbIX 33/1a4 U3 TEOpUU
QITOPUTMOB, MAaTEMaTHYECKOM JIOTMKM, aireOpbl, TEOPUM YHCET, TEOpUU (POpMalbHBIX
rpaMMaTUK, TEOpPHUH  OOBIKHOBEHHBIX U dEepeHIIUANbHbIX  ypaBHEHUH,  TOMOJIOTHH,
MaTeMaTUYECKOTO AHAJIM3a M TEOPUM KOHEYHBIX AaBTOMATOB. Teopema Yepua o
HEPa3pEUIMMOCTH JIOTHUKH MPEIUKATOB.

21. 3HaveHHe CYLIECTBOBAHMS AJTOPUTMUYECKH Hepa3pelIMMbIX NpPodJeM Ajas o0ue
MaTeMaTH4YeCKOH MPAKTHKH.

5. O6pa3zoBare/ibHbIe TEXHOJOTHHU, HCIIOJIb3yeMble PU OCYLIEeCTBJIEHUHN 00pa30BaTEIbHOI0
npoiecca no AUCHUIINHE

B nponecce 06yueHus UCIIONIB3YIOTCS Cieyolue 00pa3oBaTeibHble TEXHOIOTUU:

BBoanasi JieKIMS — 1a€T NEPBOE LEIOCTHOEC INPEIACTABICHHE O JUCLHUILUIMHE U
OPUEHTUPYET CTYAECHTAa B CUCTEME W3YYEHUs NAaHHOW MUCUUIUIMHBL. CTYIOEHTBI 3HAKOMATCA C
Ha3HAaYeHUEM U 3aJladyaMH Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX JUCLMIUIUH U B
cucTeMe IMOATOTOBKM B 1eioM. Jlaercs kpaTkuili 0030p Kypca, UCTOpHS pa3BUTHsS HAyKU U
MPAKTUKHU, TOCTUKEHUS B 9TOU cdepe, IMEHA U3BECTHBIX YUEHBIX, U3JIAaraloTCsl EPCIIEKTUBHBIE
HalpaBjeHUs MccilenoBaHMd. Ha 9TOM  JEKUMM  BBICKA3bIBAIOTCA  METOJUYECKHE U
OpraHU3allMOHHBIE OCOOEHHOCTH pabOTHl B paMKaX JaHHOM JUCLHUIUIMHBL, a TaKkKe JaeTcs
aHaJIu3 PEKOMEHIyeMol yuyeOHO-METOJUUECKOM JIUTEepaTypHl.

AxaaeMuyecKast JieKIusl (WIK JEKIHs 00IIEero Kypca) — ociel0BaTeIbHOE U3JI0KEHHE
Marepuana, OCYILIECTBIIEMOE IIPEUMMYIIECTBEHHO B BHJE MOHOJOra IIPENoOJaBaTells.
TpeboBaHusi K akaJeMHUYECKOW JIEKLIMU: COBPEMEHHBI Hay4dHBbIH YpOBEHb W HaChILEHHAs
UH(POPMATUBHOCTh, YyOeIUTEIbHAs apryMeHTalus, AOCTYNHas UM TIOHATHas peyb, 4YeTKas
CTPYKTypa M JIOTMKA, HAJIWYME SPKUX MPUMEPOB, HAYUYHBIX JI0KA3aTEIbCTB, OOOCHOBAHM,
(axToB.

IIpakTHYeckoe 3aHSITHE — 3aHATHE, MOCBSALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M
HAaBBIKOB U 3aKPEIJICHUIO ITOJIYYEHHBIX Ha JICKIUH 3HAaHUH.

6. IlepeyeHb HMH(POPMALMOHHBIX TEXHOJOIMii, MCHOJb3YyeMbIX TMPH OCYIIECTBJIEHUH
00pa3oBaTeIbHOIO TMpolecca Mo IHCHHUIUIMHE, BKJIKYas TMepevyeHb JHUIEH3NOHHOIO
NpOrpaMMHOro ofecrnedeHuss M HH(QOPMAIMOHHBIX CHPAaBOYHBIX cHCTeM (mpu
HE00X0AMMOCTH)

B nporiecce ocymecTBiaeHus: 00pa3zoBaTeIbHOTO MPOIECCa UCTIONb3YIOTCS:

— st GOPMHUPOBAHUS TEKCTOB MAaTEPUAIIOB IJIsl TPOMEKYTOYHOM M TEKYIIEH aTTeCTaluu
— mnporpammbl Microsoft Office, m3natennckas cucrema MikTex;
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— Qs TOMCKa Y4eOHOHM smTepaTypbl Oubnuorexku Spl'Y  — ABTOMaTH3UpOBaHHAs
oubnmmoreunas nnpopmarronnas cucrema "BYKHU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOIi M  JIONMOJHHUTEJbHOW Yy4eOHOIl JMTepaTypbl, pecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTepHeT», HE00X0AMMBIX st
OCBOEHMS THCIUIIUHBI

a) OCHOBHAS JIUTEepaTypa

1. T'myxoB, M. M. MaremaTtudeckas jioruka. Jluckpersie GyHKuu. Teopuss aaropuTMoB :
yuebHoe nocodue / M. M. I'myxos, A. b. IlIumkos. — Canxr-IlerepOypr : Jlans, 2021.
— 416 ¢. — ISBN 978-5-8114-1344-7. — TekcT : 251eKTpOHHBIH // JIaHb : 37E€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/168441 (nara obparienwus:
28.01.2022).

2. 3amaud ¥ yNpaKHEHUS 110 MATEMaTUIECKOM JIOTUKE, TUCKPETHBIM (DYHKIUSM U TEOPHUH
ITOPUTMOB : yueOHoe rnocodue / M. M. I'myxos, O. A. Koznutun, B. A. [llanonmHukos,
A. b. lumkoB. — Cankt-IlerepOypr : Jlanp, 2021. — 112 c. — ISBN 978-5-8114-
0853-5. — Tekcr : anekTpoHHbIH // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMa. —
URL.: https://e.lanbook.com/book/167678

3. Hypue B. . DnemeHTH Teopuu alroput™MmoB : yuebd. nocodue ains By30B / B. I'. JIypues
- Apocn. roc. yu-T, Spocnasis, SApl'Y, 2008, 247 c.

4. Nypues, B. I'., Matepuans! o gucuumuinie Teopust aaropuTMOB U CIIOKHOCTb
BBIUMCIICHHUN : MeToJ. ykazanwus / B. I'. lypues ; Spoci. roc. yH-T, Spocnasis, SApl'Y,
2010, 40c

5. JlaBpoB M.A. 3amaun 1o TEOPUHM MHOXKECTB, MATEMATHYECKON JIOTUKH U TEOPUH

anroputmoB / . A. JlaBpos, JI.JI. MakcumoBa - 5-¢ uzn., ucrp. - M.: @usmaraut, 2006.
255 c.

0) 10MOJTHUTE/ILHAS JIUTEpaTypa

1. A. Axo, Jx. Xomxpodt, Ix. Vnbman. IlocTpoeHue u aHaiu3 BbIUUCIUTEIBHBIX
anroput™MoB. M.: "Mup", 1979.-536c¢.

2. JIx. bynoc, P. JIxxedbdpu. Berancimumocts u moruka. M.: "Mup". 1994.

3. M. I'spu, [I. JIxoHCOH. BeluncnuTenbHble MallMHBl U TpyAHOpEIIaeMble 3a1aun. M.:
"Mup", 1979.

4. H. Katnena. Beruncnumocts. BBenenne B Teoputo pekypcuBHbIX pyHkuid. M.: "Mup".
1983.

C.K. Knmunu. Beenenue B Metamaremaruxky. M.: "WJI". 1957.

A.H. Konmoropos, A.I'. Jlparanun. Matematuyeckast Jioruka. J[OMOTHUTEIbHBIE TJIaBbI.

M.: MI'V. 1984.

AWM. ManbueB. Anroputmsl U pekypcuBHble GyHKInu. M.: "Hayka". 1986.

A.A. MapkoB. DneMeHTbl MaTeMaTu4eckoi Joruku. M.: MI'Y. 1984.

I1.C. HoBukoB. DnemeHTsl MaTremMaTrueckoit joruku. M.: "Hayka". 1973.

0. b.A. TpaxTeHOpOT. ANrOPUTMBI M BBIYUCIUTEIbHBIE aBTOMAThl. M.: "CoBeTckoe paauo'.
1974.

11.Y. Yens, P. JIu. MaTemaTiueckas JOrMKa U aBTOMAaTHYECKOE JOKa3aTelIbCTBO TEOPEM.

M.: "Hayka". 1983.
12. T 1. D66unxay3, K. fAkooc, ®.K. Man, I'. Xepmec. Mammnsl ThloprHTa U peKypCHUBHBIE
byukuu. M.: "Mup". 1972.

oo

B oo~

B) pecypcnl cetu « UHTEpHET»
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1. DnexkrponHas Oubnuoreka yueOHbIX MaTepuaioB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DnekTpoHHO-0uOnoTeunas cucrema «HOpaiT https://www.biblio-online.ru/

3. DIIeKTpOHHO-OMOIMOTEeUHAs cUCcTeMa «Y HUBEepCUTeTCKas Oubamoreka onliney»
(www.biblioclub.ru)

4. DeKTpOHHO-O0MOMMoTeuHas cuctema «JlaHby http:/e.lanbook.com/

8. MarepuaibHO-TEeXHUYECKAas 0a3a, HeOOX0AUMAs IJIsl OCYIIeCTBJIEHHsI 00Pa30BaTeILHOI0
npouecca no JUCHHUILVINHE

MarepuanbHo-TeXHHUYECKas 0a3a, He0OX0AUMAas AJIs OCYILECTBIEHUS 00pa30BaTENbHOIO
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTaB CIIELUAIbHbIEC TTIOMELICHMUS:

-y4eOHbIe ayTUTOPUU JUISl TIPOBEIEHUS 3aHATHM JIGKLIMOHHOTO THIA M NPAKTUYECKUX 3aHATUH
(ceMuHapoB);

- yueOHbIe ayTUTOPUHU AJIsl IPOBEICHMSI IPYNIIOBBIX U UHIAMBUAYaAJIbHBIX KOHCYIbTALIUH,

- yueOHbIE ayIUTOPUU AJISl IPOBEACHMSI TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON aTTECTaLllu;
-[IOMELLEHUS JJIs CAMOCTOSTENIbHOW PaboThI;

-IIOMEIICHU JJIsl XPAaHEHUsS M TNPO(PHUIAKTHYECKOTO OOCITYKUBAHHS TEXHHUECKUX CPEJICTB
o0OyueHusl.

[TomemnieHust 111 caMOCTOSITENIBHON pabOThl O0YYarOIIMXCs OCHAILEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHsI K ceTh «MHTepHeT» M obecrieueHuem aocTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BATENBHYIO CPEly OpraHU3aINH.

Yucno nocaoyHbIX MECT B JIEKIIMOHHON ayAMTOpPUHU OOJblIe JIMOO PaBHO CIMCOYHOMY
COCTaBy IIOTOKAa, a B AyAUTOPUM AJIsl NPAKTUYECKUX 3aHATUN (CEMHHApPOB) — CIHUCOYHOMY
COCTaBY I'pYIIbl 00yYarOIMIUXCS.

ABTOp(BI):

[Tpodeccop, noxrop us.-matem. Hayk dypues B.T.
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IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«Teopusi airopuTMOB»

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

1. TunoBble KOHTPOJIbHBIE 32/1aHUS WIN UHbIE MATEPHAJIbI,
Heo0X0AUMBbIe VIl OLleHKH 3HAHUI, yMeHHM i, HABLIKOB M (MJIM) ONBITA AeSITeJILHOCTH,
XapaKTepu3yWIIHuX 3Tanbl ((OPMHUPOBAHUSA KOMIIETEHIUI

1.1 KouTpoJibHble 3a1aHNsI U MHbIE MAaTePHAJIbI,
HCMoJIb3yeMble B Mpoliecce TeKylleil aTrecTanuu

Homamraue 3aganus mo teme Ne 2 "Mamuubl Teiopunra.”

3amanus st camocrositenbHoro pemenns Ne 1 - 12 u3 maparpada 2 gactu 1l coopHuka
3agau  JlaBpoB M.A. 3amauM mo TEOpHMM MHOMKECTB, MaTEeMAaTUYECKOH JIOTUKH U TEOpUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomamnue 3ananus mo teme Ne 3 "HacTHYHO peKypcHBHbIE, peKypPCHBHbIE U IPUMUTHBHO
pekypcuBHbIe GyHKIUU."

3ananus st camoctosTensHoro pemenuss Ne 1 - 15 u3 naparpada 1 gactu |l cOopuuka
3agau  JlaBpoB M.A. 3amaun mo TEOpHMM MHOMKECTB, MAaTEeMAaTUYECKOH JIOTUKU U TEOpUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomamnue 3aganus mo teme Ne 4 "IIpuMHTHBHO peKypCHBHbBIE H PeKYPCHBHbBIE NPeANKAThI,
OTHOIIIEHHsI H MHOKECTBA, OTePaAllMU HAJl HUMH.""

3amanust ans camoctositensHoro pemeHuss Ne 16 - 30 w3 maparpaga 1 gactu |l
coopHuka 3agauy JlaBpos M.A. 3afgaun 1o TeOpMH MHOKECTB, MAaTEMAaTHUYECKOM JIOTUKU U TEOPUU
anroput™moB / I.A. JlaBpoB, JI.JI. Makcumona. M.: Hayka. 1984. 287 c.

Jomamnue 3anganus o reMe Ne 5 "3aganue GyHKIui 1 npeAuKarTos."”

3amanust ans camoctositensHoro pemeHuss Ne 31 - 44 u3 nmaparpaga 1 wactu |l
coopHuuka 3ana4 JlaBpoB M. A. 3amauu o TeOpUH MHOKECTB, MATEMATHYECKOM JIOTUKU U TEOPUHU
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 ¢

Jomainue 3ananus no reme Ne 6 "Hymepanus."

3amanust mns camocrositensHoro pemeHuss Ne 31 - 44 w3 maparpaga 1 gactu |l
coopHuka 3agauy JlaBpos M.A. 3afaun o TeOpruH MHOKECTB, MATEMAaTHUECKOM JIOTUKH U TEOPUU
anroputmoB / I.A. JlaBpos, JI.JI. Makcumosa. M.: Hayka. 1984. 287 ¢

Homamrnaue 3aganust o teme Ne 7 "MHoO:KkecTBa, OTHOLIEHUS M NPeInKaThL"

3amanus ans camoctositensHoro pemeHuss Ne 16 - 30 u3 maparpaga 1 wactu |l
coopuuka 3anad JlaBpoB M. A. 3amaun o TeOpUH MHOKECTB, MATEMATHYECKOM JIOTUKU U TEOPUHN
anroput™oB / . A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomamnue 3ananus no reme Ne 8 "Mammuubl Teropunra.”

3amanust mns camoctositensHoro pemreHust Ne 13 - 25 w3 maparpaga 2 gactu ||
coopuuka 3anauy JlaBpos M.A. 3afaun o TeOpHUH MHOKECTB, MATEMAaTHUECKOM JIOTHKH U TEOPUU
anroput™moB / I.A. JlaBpos, JI.JI. MakcumoBa. M.: Hayka. 1984. 287 c.

Jomamaue 3amanus mo teme Ne 12 "' AnropuTMuveckasi Hepa3pemuMocTs'’
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3anmanus Ui camoctositenbHoro pemennus Ne 1 - 48 u3 maparpada 3 wactu 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.

Jomamnune 3aganus no teme Ne 14 "Hymepaumsa KiuHH 4YacTMYHO PeKYpPCHBHBIX
¢ynkmuuii" 1 o reme Ne 15 "Hymepauusi Ilocta pekypcuBHO nepeyucJIUMbIX MHOKECTB.

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

KonTposabnas padora
3ananus Ui KOHTPOJIBbHOM padoTsl mo Teme Ne 9 ' BeruncanmocTb GpyHKumii''

1) loka3aTh NPUMHUTUBHYIO PEKYPCUBHOCTb TEOPETUKO-UYNCIOBON (DYHKIIHH.

2) Hammcatp nporpammy st MaminHbl ThIOpUHTa, BEIYHCISIONICH 3aIaHHYIO () yHKIIHIO.

3) Hanmcatp nporpammy Juis MamiuHbl ThIOpHHTa, pelIaroleii mpodieMy BXOXKICHHUS B
3aJJaHHBIN SI3BIK.

4 Kaxk cBs3aHbl MEX/1y COOOH BBIYMCIUMOCTb, BEIUMCIMMOCTD 110 THIOPUHTY U YaCTHYHAs
PEKYPCUBHOCTB?

[Tpumeuanue. Kaxaplii BapuaHT 3aJaHUsl OIpelesieTcss BBHIOOPOM KOHKPETHOM TEOPETHKO-
YUCIOBOU (DYHKIIMU U SI3bIKA.

Tembl pedeparTos

1) OcHoBHBIE 3Tanbl (POPMHUPOBAHUS TEOPUH ATTOPUTMOB.

2)AnropuTMHUYECKH Hepas3pelnMble Ipo0IeMbl B anredpe.

3) AropuTMHUYECKH HEpa3pelrMble po0IeMbl B TEOPUH aJITOPUTMOB.

4) AnropuTMHUYeCKH Hepazpernmble MpoOIeMbl B MATEMAaTHUECKOM JIOTHKE.

5) AnropuTMUYECKH Hepa3pelrMble Mpo0IeMbl B TOITOJIOTHH.

6) ANTOpUTMHYECKU Hepa3pelIMble podieMbl B Teopuu AU HepeHInalbHbIX YpaBHEHHH.
7) AropuTMUYECKH Hepa3pelrMble Mpo0IeMbl B MAaTEMATUYECKOM aHATIN3E.

8) OreHka CI0)KHOCTH aJIrOpPUTMOB.

9) CnoxHocTtHbIe Kinacchl. HEBbIPOXKIEHHOCTD CI0KHOCTHON HMEepapXuu.

10) Mamunst lendunsaa u RAM.

1.2 Cnucok BonpocoB u (/1) 3aaHui VISl POBeeHHs MIPOMEKYTOYHOH aTTecTalun

Bonpocs K 3a4eTy 10 IUCHUIINHE
«Teopus anropurmMoB»

1. AnropuTmMbl B MHTYUTUBHOM cMbIciie. [IprMepsl anropuTMoB U3 pa3IMYHBIX pa3/IeoB
MaTeMaTHKH: ajreOpbl, TEOPUU YHCEIN, MaTeMaTUYECKON JIOTHUKH, MAaTeMaTUYeCKOTr0 aHaJIu3a,
TeOpUHU OOBIKHOBEHHBIX MU (epeHIINaTbHbIX YPaBHEHUH U T. 1.

2. OCHOBHBIE CBOWMCTBA AJITOPUTMOB. JIUCKPETHOCTD, TETEPMHHHPOBAHHOCTD, JICMCHTAPHOCTh
1aroB ¥ MacCOBOCTh aJITOPUTMOB.

3. HCO6XOI[I/IMOCTB MAaTEMaTUUYCCKOIr0 YTOUYHCHHA UHTYUTUBHOI'O ITIOHATUA aJITOPUTMA, IPUMEPLI

MaTeMaTHU4ecKux npobiuem, copmynrpoBaHHbIX B KoHIE XIX -- Hauane XX B.B., NpUBEIINX K
YTOUYHEHHUIO MOHATHS AJITOPUTMA.
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4. Hepazpemmmple aaropuTMHUECKUE TPOOEIbl B TEOPUU AJITOPUTMOB, anredpe, MaTeMaTHUEKOM
JIOTHKE, TEOPUU YHCEII, MATEMaTUYECKOM aHaJIN3€, TOIOJIOTHH.

5. Mamuna Trropunra. Buenmnuii 1 BHyTpeHHUH ajipaBUThI, KOMAH/IBI U ITpOrpaMMa MalluHbI
Trropunra. Paznuunbie BapuanTsl MaliuH ThIOpUHTA: MHOTOJICHTOYHBIE U OJHOJIEHTOYHbIE, C
OJIHOMEPHOH M MHOTOMEPHOM JICHTOM, C MMOTEHITHAITHPHO OECKOHEYHOM B 00€ CTOPOHBI JICHTOMH, C
HEIPOJOJIKAEMOM BIIEBO JICHTOU U T. 1.

6. CnoBapHbIC aITOPUTMBI, pealin3yeMbie MalTuHaMu ThIOpUHTA.

7. Beruncnumele o Teiopunry ¢yHkuuu. [IpaBuiibHas BBIMUCIUMOCTD 1O THIOPUHTY.

8. BeruncnumocTs 1o ThIOPUHTY 3JIEMEHTAPHBIX TEOPETUKO-UYUCIOBBIX (DyHKIMIA. Pa3permmmble
Y IIEPEYHCIMMbIE MHOKECTBA CIIOB.

9. Onepanuu Hag mMamuHamu Trropunra. Kommnosunus mamus TeropuHra. Pazsersienue.
Hwnarpammbl MaivH Treropunra. Llukimueckuii ciBUT, KONUPOBAaHHUE.

10. Tesuc TrropuHra. 3aMKHYTOCTH KJIacca MPaBHJIBHO BEIYMCIUMBIX 110 THIOPHHTY (yHKIUN
OTHOCUTEJIBHO ONepaluii Cyneprno3uiyuy, IPUMUTUBHON PEKYPCUU 1 MUHUMM3ALIHH.

11. [IpUMUTHBHO PEKYpPCUBHBIE, YACTUYHO PEKYPCUBHBIE U PEKYPCUBHBIE (DYHKIIUU.
[Tpocreiimme (ucxoausie) pyHkuuu. Onepannu Cyneprno3uinuy, IPUMATUBHON PEKYPCUH U

MHWHUMU3AIIHH.

12. [IpumuTHBHO peKypcuBHbIe PyHKUIUU. [IpuMepbl MPUMUTUBHO PEKYPCUBHBIX TEOPETUKO-
YUCJIOBBIX (QYHKIIUM.

13. YacTu4yHO peKypCUBHBIC M pEKypCHBHBIE (DYHKITNH, TpuMepbl. Onepanun Haja
NPUMUTHBHBIMH, PEKYPCUBHBIMU U YaCTUYHO PEKYPCUBHBIMU (YHKLHSIMHU.

Tesuc A. Yepua.

14. Hymepanus nap u n-ox HaTypaJibHbIX yrcesl. HymepannoHnHble QyHKIUY.

15. PexypcHUBHBIE U PEKYPCHUBHO NEPEUUCIUMBIE MHOKECTBA U TIPEUKATHI.

16. Teopema D. Ilocra.

17. Teopema o rpaduke QyHKIUH.

18. IlpaBuibHAsT BEIYUCIUMOCTH 110 THIOPHHTY JIF0001 YaCTUYHO PEKYPCHBHOHN (PYHKITUH.
19. Apudmernzanus Teopuu MamuH TrropHHra.

20. YacTuuHasi peKypCUBHOCTb JHO00N BBIUNCIUMON 1O THIOPUHTY (PYHKITHH.

21. HopmaneHnas ¢popma Kian.
YHUBepcallbHbIe YaCTHYHO PEKYPCHUBHBIE ()YHKIIHH.

22. AnroputMHuYecKast Hepa3pemnuMoCThb.
HepazpemumocTs mpo6ieMbl CaMOPUMEHUMOCTH U IPUMEHUMOCTH JIJIsl MalliiH ThIOpUHTA.

23. ThIOPHHTOB NIPEJNKAT BEIYUCIUMOCTH.
Cy1iecTBoBaHNE PEKYPCUBHO NIEPEUNCIMMOI0, HO HE PEKYPCUBHOI'O MHO>KECTBA.
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24. Hymepauus KinvHy 4acTHUHO peKYpPCUBHBIX (YHKIUH. YHUBepcanbHble GyHKInu Kiunu.
Teopema 0 HEMOABMYKHOW TOYKE JJISI YACTUYHO PEKYPCUBHBIX (PYHKITHH.

25. Teopema Paiica nns yacTM4HO peKypcuBHBIX (yHKIMA. Ee 3HaueHWe I KOMITBIOTEPHON
MPaKTUKH.

26. Hymepanus Ilocta peKypcHBHO MEPEUNCIMMBIX MHOYKECTB.
Teopema 0 HEMOABUKHON TOUYKE I PEKYPCUBHO IIEPEUNUCIMMBIX MHOXKECTB.
Teopema Paiica 1ist peKypCUBHO NEPEUHCIMMBIX MHOKECTB.

27. M-CBOIUMOCTb.
M-yHHUBEpCaAIbHbBIC, KPEATUBHBIC M MTPOIYKTHBHBIC MHOXKECTBA.

28. HopmanbsHbie anropudmer A.A.Mapkosa.

Hopwmanbabie anropudmer A.A.MapkoBa: cxema anropudma, 3aKII0IUTEILHBIC U IPOCTHIC
npaBuJia MOJICTAHOBKY (3aMeHbI). [IprMepsl HOpMalbHBIX aaropudmoB. [IpuHImI
HopManm3auu A.A.MapkoBa. KoMIio3uiys HOpMaIbHBIX alTropuQMOB.

Csa3p HOpManbHBIX anropudmoB A.A. MapkoBa ¢ MamuHamu ThIOpHHTa M YaCTUYHO
PEKYPCUBHBIMU (YHKITUSIMHU

29. AnropuTMHuecKas pa3peluMocTb W Hepa3pemumocTb. Hymeparus cloB B CUYETHOM
andasuTe u apudmMeTu3anys aNropuTMOB. MaccoBbie aNTropuTMHUECKUe podieMsl.  [Ipumepsr
AJITOPUTMHUYCCKHN  HCPA3PCIIMMbBIX  MACCOBBIX l'IpO6J'IeMZ npo6neMa OCTA@HOBKU [JIs1 MallluH
Teropunra (The halting problem for Turing machines), nmpo6iemMa camMOpUMEHUMOCTH ISt
MamuH ThropuHTa.

30. IlpumMepsl aNrOPUTMUYECKU PA3PEUIMMBIX U HEPa3pEIIUMbIX 33a/1a4 U3 TEOPHUH alTOPUTMOB,
MaTeMaTHYECKOW JIOTHKH, aireOpbl, TECOPUH YHCEN, TEOpUU (OPMAIbHBIX I'PaMMAaTUK, TEOPUU
OOBIKHOBEHHBIX U (EepeHIINATBHBIX ypaBHEHHUH, TOMOJOTHHM, MaTEMaTHYECKOTO aHalu3a U
TEOpUHU KOHEUHBIX aBTOMAaTOB. Teopema Uepua o0 Hepa3peluMOCTH JIOTMKU PEIUKATOB.

31. 3HayeHHMe CYILIECTBOBAHHUSI AJITOPUTMHYECKH Hepa3pelIMMbIX NpodJjeM Ajas oO0le
MaTEeMaTH4YeCKOH M KOMIbIOTEPHOH NPAKTUKH.

DoH/I OLICHOYHBIX CPEACTB
JJI1 IPOBe/IeHUsl TeKylleil ¥ MPOMeKYyTOUYHOI aTTecTAllMU CTY/IeHTOB
no qucuuniaune "Teopust anropurmos'

1. AnropuTMBbl B MHTYUTUBHOM CMbICIIE. [IpuMephl anropuTMoB U3 pa3iMyuHbIX pa3/iesioB
MaTeMaTHUKH: aJireOpbl, TEOPUH YUCEN, MAaTEMaTUYECKOM JIOTHKH, MaTEMaTHYECKOT 0 aHallnu3a,
TEOPHH OOBIKHOBEHHBIX JU(PPepeHIINaTbHBIX YPaBHEHUH] U T. 1.

2. OCHOBHEBIE CBOMCTBA AJIrOPpUTMOB. I[I/ICerTHOCTB, ACTCPMUHHUPOBAHHOCTD, 3JICMCHTAPHOCTDH

mraroB 1 MaCCOBOCTh aJITOPUTMOB.

3. Heo6xomMocTh MaTeMaTHYeCcKOro YTOUHEHUSI MHTYUTHUBHOT'O TMIOHATHS aITOPUTMA, IPUMEPHI
MaTeMaTHU4ecKux npobiuem, copmynrpoBaHHbIX B KoHIE XIX -- Hauane XX B.B., MPUBEIINX K
YTOUYHEHHUIO MOHATHS AJITOPUTMA.

4. Hepazpeummple aaropuTMHUECKUe MPoOesbl B TEOPUU aJITOPUTMOB, anredpe, MaTeMaTHUeKOM
JIOTHKE, TEOPUH YUCEIl, MAaTEMAaTUYECKOM aHaJIn3€, TOMOJIOTHH.
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5. Mammna Teropunra. BHennuii 1 BHyTpeHHUH andaBUThl, KOMaHbl U IPOrpaMMa MaIIHHBI
Trropunra. Paznuunbie BapuaHThl MallMH THIOPUHTA: MHOTOJICHTOYHBIE U OJTHOJICHTOYHBIE, C
OJTHOMEPHOI ¥ MHOTOMEPHOM JICHTOM, C MOTEHIINAJIbHO OECKOHEYHO! B 00€ CTOPOHBI JICHTOM, C
HEMPOJ0JKAEMOM BJIEBO JIEHTOM U T. 1.

6. CioBapHbIe QJIFCOPUTMBI, peanu3yeMble MallMHaMU ThropuHTa.

7. Beraucnumslie o Teropuary @ynkiuu. [IpaBunbHast BBIMUCIUMOCTD 110 ThIOPUHTY.

8. Berunciaumocts 10 ThIOpUHTY 3JIEMEHTapHBIX TEOPETUKO-UYUCIOBBIX (QyHKUUH. Pa3zpennmebie
Y TIEPEUUCIMMbIE MHOKECTBA CJIOB.

9. Onepanuu Hax MamHamu TrropuaTa. Kommnosunus mamud Teropunra. Pa3seTBieHue.
Huarpammbl MamuH Trropunra. [{ukindeckuil ciBUr, KONUPOBAHHUE.

10. Te3uc Trropunra. 3aMKHYTOCTh KJIacca IPABUILHO BBIYMCIUMBIX 110 ThIOPUHTY () YHKITHI
OTHOCHUTEJILHO OTIepalliii CYNEPIIO3UIIUHU, TPUMHUTHBHON PEKYPCUU U MUHUMU3AIUH.

11. [IpuMUTHBHO PEKYpPCUBHBIE, YACTUYHO PEKYPCUBHBIE U PEKYPCUBHBIE (PYHKIIMH.
[Tpocreitmue (ucxoansie) GyHkuu. Onepanuu Cyneprno3uliuy, MPUMUTHBHON PEKYPCUU U

MHUHUMU3AIIHUH.

12. IlpuMuUTHBHO peKypcuBHBIE QYHKIMH. [IprMepsl IPUMHUTHBHO PEKYPCHBHBIX TEOPETHUKO-
YUCIIOBBIX (GYHKLUH.

13. YacTu4yHO peKypCUBHBIE U PEeKypCUBHbIE (QYHKIMH, IpuMepbl. Onepanuu Haj
NPUMUTHBHBIMH, PEKYPCUBHBIMH U YaCTHYHO PEKYPCUBHBIMU (PYHKIHSIMHU.

Tesuc A. Yepua.

14. Hymeparus nap 1 n-ok HaTypasbHbIX uncesl. Hymepanuuonusie pyHKIUH.

15. PexypcHUBHBIE H PEKYPCHBHO MEPEUUCITUMBIE MHOYKECTBA U TIPEIHKATHI.

16. Teopema 2. Ilocra.

17. Teopema o rpaduxe GyHKIUH.

18. IlpaBuibHasE BEIMUCIUMOCTH 110 ThIOPHHTY 110001 YaCTUYHO PEKYPCUBHOMN (PYHKITUH.
19. Apudmeruzanus Teopur MauH ThropuHTa.

20. YactruHasi peKypCUBHOCTD JTFO00N BBHIUMCIUMOMN TTO0 THIOPUHTY (PYHKITHH.

21. HopmanbsHnas ¢popma Kinunu.
YHuBepcalbHbl€ YaCTUYHO PEKYPCUBHbIE (PYHKIIMH.

22. AaropuTMuYecKas Hepa3pernmMOoCTh.
HepaszpemumocTs mpoOieMbl CaMOITPUMEHUMOCTH W IPUMEHUMOCTH /711 MaliuH ThopHHTa.

23. TeropHHIOB NPEANKAT BBIYMCIUMOCTH.
CymiecTBoOBaHNE PEKYPCUBHO MEPEUNCIMMOr0, HO HE pEeKYPCUBHOTO MHOKECTBA.

24. Hymepauust Knuau yactuyHO peKypcuBHBIX (GyHKIUI. YHHUBepcanbHble QyHKnu Kinnu.
TeopeMa 0 HEMOABMKHON TOUKE JUISI YACTUYHO PEKYPCUBHBIX (DYHKIIMHA.
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25. Teopema Paiica /s 4acTHUHO peKypcUBHBIX (pyHKIMA. Ee 3HaueHue Ayl KOMIBIOTEPHOU
IIPAKTHKU.

26. Hymepanus [locta pekypcuBHO nepeurcIuMbIX MHOKECTB.
Teopema 0 HEMOABUKHON TOUYKE JJI1 PEKYPCUBHO IIEPEUNCIUMBIX MHOXKECTB.
Teopema Paiica s peKypCUBHO NEPEYUCIUMBIX MHOXKECTB.

27. M-CBOIUMOCTb.
M-yHUBEPCAIbHBIE, KPEATUBHBIE U MTPOIyKTHBHBIC MHOXKECTBA.

28. Hopmainbhsie anropudmsr A.A.Mapxkosa.

Hopmanbusie anropudmer A.A.MapkoBa: cxema anropudma, 3aKIH0UUTEIbHBIC U IPOCTHIE
MpaBHJIa TIOJICTAHOBKY (3aMeHbl). [Ipumepbl HopManbHBIX anropudmoB. [IpuHIUI
Hopmanu3auu A.A.Mapkosa. KoMIo3uius HoOpMaabHBIX alropu(MoB.

Csa3p HOpMaNIbHBIX anropudmoB A.A. MapkoBa ¢ MamuHamu ThIOpHHTA M YaCTUYHO
PEKYPCUBHBIMH (DYHKIIHUSIMHU

29. ANTOpUTMHYECKash PaspeliMMOCTh WM HEPa3peiuMocTh. Hymepamus CJIOB B CYECTHOM
angasure ¥ apuMeTU3AIHS AITOPUTMOB. MaccoBbIe alrOpUTMHUYECKHE TIPOOIEMbl.  [IprMepsI
QITOPUTMHYECKH  HEPa3pPEIIMMBIX  MAaCCOBBIX MPOOJIeM: MpobiieMa OCTAHOBKH [UIS MAIIUH
Teropunra (The halting problem for Turing machines), mpobiema caMOIPHUMEHUMOCTH ISt
MamuH TrropuHra.

30. IIpumepsl arTOPUTMUYECKH Pa3pelIMMbIX U HEPa3peIIMMBIX 33734 U3 TEOPUHU AJITOPUTMOB,
MaTeMaTHYeCKOM JIOrMKH, ajireOpbl, TEOPUH YHCEN, TEOPUU (OPMAIBHBIX IPaMMaTHUK, TEOPUU
OOBIKHOBEHHBIX AH(epeHInanbHbIX YpaBHEHHH, TOMOJOTHH, MAaTEMAaTHYeCKOro aHaiu3a M
TEOpPUH KOHEYHBIX aBTOMATOB. TeopeMa Uepua 0 HEpa3peLIMMOCTH JIOTUKH IIPEIUKATOB.

31. 3HayeHMe CYHIECTBOBAHHMS AJITOPUTMHYECKH Hepa3pelIMMbIX MpodjeM 1Jsi oduie
MaTeMATUYeCKOH M KOMNIbIOTEPHOI MPAKTUKH.

2. [lepeyeHb KOMMETEHIMIA, ITaNbl X (JOpMUPOBaHUS,
ONMCaHHUe MoKa3aTeJeil H KpUTepHeB O CHUBAHUA KOMIIETEHIMIT HA Pa3s/IMYHBIX dTanax
uX (popMHPOBAHHS, ONIMCAHHME IIKAJIbI OLlCHUBAHUA

2.1 Ixana oueHuBaHusi c)OPMUPOBAHHOCTH KOMIETEHIMI U ee ONMUCAHUE

OneHuBanue ypoBHSA C(OPMUPOBAHHOCTH KOMIIETEHIIMA B TIPOILIECCE OCBOEHUS
JUCLUIUIMHBI  OCYLIECTBIISETCA 110 CIEAYIOLIEH TPEeXypOBHEBOM IIKaJE:

IToporoBblii  ypoOBeHB - IPEANIONATac€T OTPAKEHHUE TEX OXKHMIAEMBIX pPE3YyJIbTaTOB,
KOTOpBIE ONpPENENSIIOT MUHUMAaJbHbIM HaOOp 3HaHMW M (WIM) YyMEHMH M (WJIM) HaBBIKOB,
MIOJIyYEHHBIX CTYAEHTOM B PE3YJIbTaTE OCBOCHMS JUCHUILINHEL. [IOpOroBbIi ypOBEHB SBISAETCS
00s3aTeNbHBIM YpPOBHEM [UIsl CTyJE€HTa K MOMEHTY 3aBEpIIECHHS UM OCBOCHMS JaHHOU
JUCLUIUIAHBI.

IIpoaBUHYTHII YPOBeHB - IIPEAINONATaeT CIOCOOHOCTh CTY/AECHTA HCIOIb30BaTh 3HAHMUS,
YMEHUS, HaBBIKU U (WJIM) OMBIT AEATEIbHOCTH, NOJTYYEHHBIE NPH OCBOCHUHU JIUCLUUIUIMHBIL, JUIs
pemieHuss NpogeccHOHANbHBIX 3adady. [IpoaBUHYTHII ypOBE€Hb  IPEBOCXOJUT IOPOTOBBIN
YPOBEHB 110 HECKOJIBKUM CYIIECTBEHHBIM IIPU3HAKAM.

Bbicokuii ypoBeHb - Ipe/nonaraeT CrocoOHOCTh CTYAEHTAa HCIOJb30BaTh MOTEHIUAI
MHTETPUPOBAHHBIX 3HAHUH, YMEHUI, HAaBBIKOB U (WJIM) ONBITA JEATEIbHOCTH, NOTYYECHHBIX MPH
OCBOEHUHU JMCLUUIUIMHBI, JJS TBOPYECKOIO pelleHuss Npo(ecCHOHANBHBIX 3a7ady |
CaMOCTOSITENIbHOTO TIOMCKAa HOBBIX MOJXOJOB B HMX PEUICHUH IyTeM KOMOMHHMPOBAHUS U
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WCIIONIb30BAaHUsI M3BECTHBIX CIIOCOOOB pEIICHUS MPUMEHUTENHFHO K KOHKPETHBIM YCIOBHUSIM.
Bricokuii ypoBeHb IPEBOCXOIUT MOPOTOBBIN YPOBEHD 110 BCEM CYIIECTBEHHBIM IPU3HAKAM.
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2.2 IlepeyeHb KOMIETEHIIHIA, 3TaNbI UX (POPMHUPOBAHUS,
onmucaHUe MoKa3aTejeil U KPUTEPHEB OLIEHUBAHUS KOMIIETEHIN A
HAa pa3JMYHbIX ITanax ux GopMUpPOBAHHUSA

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

Kon ITanbl
Komme ®dopma (bopmu- IMoka3arteun
- KOHTPOJIsI posanii OlLlEHUBAHMSI . . .
(Ne Tembl IMoporoBwIiii IponBunyThIi Bbicokuit
TEHIH (pa3neina) YPOBEHb YPOBEHb YPOBEHb
H
OobmenpodgeccuoHaNbHbIE KOMIIETEHUMU
3naert 3HaeT OCHOBHBIC
3HaTh: OCHOBHBIC | OCHOBHBIE MOHATHUS TEOPHUH 3HaeT OCHOBHBIC IOHATHS TCOPUHU AJITOPUTMOB - MAIIMHA
TTOHSTHS, TTOHSTHS QITOPUTMOB - MaIllMHA TrropuHTa, KOMaHIbI, UX BBITIOJHEHUE; aJITOPUTMBI,
NPUHIUIINATIBHBIE | TEOPUHU TeropuHra, KOMaH/bl, UX || peajqu3yeMble Ha MalTuHaxX ThIOPUHTA, BBIYMCIUMOCTD U
pe3yabTaThl U AJITOPUTMOB - | BBITIOJHEHUE; MpaBUJIbHAS BBIYUCIUMOCTD 10 ThIOpUHTY (DYHKITUH, TE3HC
METO/bl TEOPUH MallliHa QIITOPUTMBI, UYepua-TsropuHra, npUMUTHBHBIE, PEKYPCUBHBIE U
aJITOPUTMOB. Trropunra, peanu3yembie Ha YaCTUYHO PEKYPCUBHBIC (PYHKIIUHU, PEKYPCUBHBIC U
Ymers: pemath KOMaH/IbI, UX MamuHax TeropuHra, PEKYPCUBHO MEPEUNCIUMbIE MHOKECTBA, IPEANKATHI U
CTaHJapTHbIE BBINIOJIHEHHUE; | BHIYUCIUMOCTD U OTHOIILICHHUSI, OCHOBHBIE OIEpaIluy HaJ PeKYPCUBHBIMU U
IK-1 3ager 1-20 3a7]a4¥ IO TEOPUH | AIITOPUTMBI, MpaBUIbHAA PEKYPCHUBHO NIEPEUYUCIUMBIMUA MHOKECTBAMU U
aJITOPUTMOB. peanu3yemble | BBIUUCIUMOCTD O MpeANKaTaMH.
Baaners Ha MaluHax Teropunry pyHkumid,
HaBbIKAMH: TrropuHra, te3uc Yepua-TrropuHra, Ymeer ycTaHaBIMBaTh IPUMUTHUBHYIO PEKYPCUBHOCTD U
YCTaHOBJICHUS BBIYHCIIUMOCTD | IPUMUTHUBHBIE, PEKYPCUBHOCTh (PYHKIIHIA U IPETUKATOB, CTPOUTH
BBIYMCIMMOCTH 110 | U IIPABUJIbHASL | PEKYPCUBHBIE X YACTUYHO || IPOTPaMMBbI [T MaiiuH ThIOPUHTA, BHIYUCIISIONUX
TrropuHTy 1 BBIYUCIMMOCTD | pEKYpPCUBHBIE () YHKIIHH, (GYHKIIUH B PEMIAIOIINX MPOOIEMBbI BXOXKIACHUS B SA3BIKH.
YaCTUYHOH 1o TelOpUHTY | pEKYpPCUBHBIE U
PEKYPCUBHOCTH. byHKIHH, PEKYPCUBHO Biagers HaBBIKAMHU HAIMCAHUS TPOTPAMM JIJISl MAIIUH
Te3uc Yepua- [IEPEYUCINMBIE TrIOpHHTa, OLICHKH BPEMEHHON M €MKOCTHOM CIIOKHOCTEN




Trropunra,
MPUMHTUBHEIE,
PEKYpCUBHBIE U
YaCTUYHO
PEKypCUBHBIE
dyHkiuy,
PEKYpCUBHBIE U
PEKYpPCUBHO
MEePEYUCIIUMBIE
MHO>KECTBA,
MPEIUKAThI U
OTHOILICHUS,
OCHOBHBIE
orepanuu HaJl
PEKYpPCUBHBIMHU
U PEKYPCHUBHO
MEPEYUCTUMBIM
u
MHOECTBaMU
u
MpeANKATaMH.

MHO’KECTBA, IPEUKATHI U
OTHOILICHHUS, OCHOBHEIC
onepanyu Haj
PEKYPCUBHBIMU U
PEKYpCHUBHO
MepeYUCIUMbIMU
MHOKECTBaMH 1
MpeauKaTaMH.

YMmeer ycTaHaBIMBATH
MIPUMUTHBHYIO
PEKYpPCUBHOCTH U
PEKYPCUBHOCTH (DYHKITHI
Y TIPEANKATOB, CTPOUTH
MIPOrpaMMBbI J1JIs1 MallluH
TrropuHra,
BBIYUCTISIONUX (PYHKIUN
Y pPEIIarnX mpoodIeMbl
BXOXJICHUS B SI3BIKH.
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3. MeToauyecKkue peKoMeHIAIUN MPeNnoIaBaTesr0
10 nmpoueaype oueHUBAHUS 3HAHUI, YMEHU I, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKkTepUu3ywuuXx 3Tansl GopMupoBaHus KOMIETEHIIUI

HGHBIO HpOHCI[ypBI OLICHUBAHUA SIBJISACTCA OHpGI[eJIeHI/Ie CTCIICHU OBJIAACHUA CTYI[CHTOM
OXXKHJACMBIMU pPe3yJbTaTaMH OOYYCHHs (3HAHHSAMH, YMCHHSIMM, HaBBIKAMH W (HMJIH) OIBITOM
JIeATEITLHOCTH ).

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

3.1 KpnTepml OLlCHUBAHHUSA CTCIICHU OBJAJICHUA SHAHUAMMU, YMCHUSIMH, HABBIKAMHU H
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA cq)ole/IpOBaHHOCTI/I KOMIIeTe HIUM

IToporoselii ypoBeHb (001111€ XapaKTEPUCTUKH ):

— BJaJIeHWE OCHOBHBIM 00bEMOM 3HAHUII 110 MpOoTrpamMMe TUCIUTUIHHEI,

— 3HaHHWE OCHOBHOH TEPMHHOJOIMU AAHHOW OOJIACTH 3HAHHMM, CTHIMCTUYECKH T'PAMOTHOE, JTOTUYECKU
MIPaBUIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI 0€3 CYILECTBEHHBIX OLINOOK;

— BJIAACHHUEC HHCTPYMCHTApHUCM JUCHMIITIMHBI, YMCHHC €I0 HMCIIOJB30BaTh B PCIICHHMHM CTAaHIAPTHBIX
(TUTIOBBIX) 3a1aY;

— CIOCOOHOCTh CaMOCTOSITENIbHO TPHMEHATH THIIOBBIC PEIICHUS B paMKax paboueil mporpamMMbl
JUACLUIIIIUHBL;

— YCBOEHHME OCHOBHOM JITEpaTyphl, pEKOMEHI0BaHHOI paboueil mporpaMMoi TUCIUITTHHBL;

— 3HaHHE 0a30BbIX TEOPWH, KOHICMIMHA ¥ HANPABICHHUN IO M3y4aeMOW JUCIMILIHHE,

— caMoCTosITeNIbHAsl Pad0Ta HAa NPAKTHYECKUX U JTA0OPATOPHBIX 3aHATHSX, IEPUOJAUYECKOE YIACTHE B
IPYIITOBBIX 00CYXIECHHAX, JOCTATOYHBIMA YPOBEHD KYJIbTYPbI HCIOIHEHHUS 3aJaHUI.

IIpoaBuHYTHIIT ypoBeHb (00IIHE XapaKTEPUCTHKH):

— HJOCTATOYHO IIOJIHBIC U CUCTCMATU3NPOBAHHLIC 3HAHHS B 00BéMe mporpaMmbl JUCHUILIIMHBI;

—  HKCIOJIb30BAaHUE OCHOBHOH TEPMHHOJIOIMM JTaHHOH OO0JIACTH 3HAHWA, CTHJIMCTHUYSCKUA T'PAMOTHOE,
JIOTUYCCKHU NPaBUIIBbHOC U3JI0KCHUE OTBETA HAa BOIIPOCHI, YMCHUEC JICJIaTh BBIBOBI;

— BJQJICHUE WHCTPyMEHTapueM AMCIMIUIMHBI, YMEHHE €r0 HCIOJBb30BAaTh B PEHICHHH YYEOHBIX M
npodeccnoHanbHbIX 33/1a4;

— CIOCOOHOCTBH CaMOCTOSITENLHO pEIIaTh CIOKHbIC 33jauu (MpoOieMbl) B pamMkax paboueit
MPOTPaMMBI JAUCIUTUTIHEL

— YCBOGHME OCHOBHOM U JIONOJHHUTEIBHON JHMTepaTypbl, PEKOMEHIOBAHHON paboueii
HPOrpaMMON TUCHUIIINHBL

— YMEHHUE OpPUEHTUPOBATHCS B 0OA30BBIX TEOPHSX, KOHLEMIMAX W HAIPABICHHUSX O U3y4aeMO
AUCHUINIMHE U AaBaTbh UM CPABHUTCJILHYIO OLICHKY,

— caMocCTosITeNlbHas pab0Ta Ha MPAKTHYCCKUX M JTAOOPATOPHBIX 3aHATHSIX, YIaCTHE B TPYMIOBBIX
00CYyK/IeHHSX, BBICOKMI YPOBEHb KYJIbTYPbI UCTIOIHEHUS 33aHHMH.

Bbicokuii ypoBeHb (0011I1€ XapaKTEPUCTUKH ):

— CHCTEeMaTU3UPOBAaHHBIC, TITyOOKHE U TIOJHBIE 3HAHUS IO BCEM pasJiesiaM JTUCUUIUIMHBL

— TOYHOE HCIIOJIb30BaHWE TEPMUHOJOTMU JAaHHOH 00JacTH 3HAaHWH, CTHJIMCTUYECKH TPaMOTHOE,
JIOTHYECKH MIPABUIILHOE M3JI0KEHHE OTBETA HA BOIPOCHI, YMEHHUE Jie1aTh 000CHOBAHHBIE BBIBOJIBI;

— 0Oe3ympedHoe BIAJICHHE HMHCTPYMEHTApUEM  JHUCHUIUIMHBIL, yYMEHHE €ro MCIOJb30BaTh B
MOCTAaHOBKE M PELICHUH HAYYHBIX M NPO(PECCHOHAIBHBIX 3a1a4;

— CIIOCOOHOCTBH CaMOCTOSITEJBHO M TBOPYECKH pENIaTh CIOXKHBIC 3a1add (MpoOJIeMbl) B paMKax
paboueii mporpaMMsbl JUCIUTLIHHEI,



— TIONHOE U ITYOOKOE€ YCBOCHHE OCHOBHOU U JIOMOIHUTEIIBHOM JIUTEpaTyphl, PEKOMEHIOBAaHHOM
paboyeii mporpaMMoi TUCIUTUIAHEL,

— YMEHHME OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIEIIIUAX M HANPABICHUIX MO M3Yy4aeMOM
JTHCIHIUINHE ¥ ]ABaTh UM KPUTHUYECKYIO OLICHKY;

— AaKTUBHas caMocCTosiTellbHas paboTa HAa  MPaKTHYECKHX M JIaOOPATOPHBIX 3aHATHSX,
TBOPYECKOE ydyacTHE B IPYIIIOBBIX OOCYKICHHSX, BBICOKUM YPOBEHb KYJIBTYPbl HCIOJIHEHHUS
3aJaHHH.

3.2 Onucanue npoueaypbl BbICTABJICHUS] OLCHKHU

B 3aBucuMocTH OT ypoBHA CHOPMUPOBAHHOCTH Ka)XI0M KOMIETEHIIUH 0 OKOHYAHUH
OCBOGHHUSI JMCUUIUIMHBI CTYACHTY BBICTABISETCS  OleHKa. Ui JUCHUIUIMH, U3y4aeMbIX B
TE€YEHHE HECKOJIBbKHUX CEMECTPOB, OLICHKA MOJKET BBICTABIIATHCA HE TOJBKO IO OKOHYAHHUU €€
OCBOGHHUS, HO M B IPOMEXKYTOUHBIX ceMmecTpax. Buj OIeHKH («OTIUYHO», «XOPOILIOY,
«YAOBIIETBOPUTEIIBHOY», «HEYJOBIETBOPUTEIBHO», «3aUTEHO», «HE3auTEHO») OIPEAEAeTCS
paboueii mporpaMMoil TUCHUILIMHBI B COOTBETCTBUH C YUCOHBIM ILIAHOM.

OneHka «OTJIIMYHO» BBICTABJIAETCA CTYAEHTY, Yy KOTOPOro KaKJas KOMIIETEHIIUS
(TIOTHOCTBIO WJIM YaCTHYHO (opMUpyeMasi JaHHON AUCUUILIMHON) cOPMUPOBAHA HA BHICOKOM
YpOBHE.

OneHka «XOpOIIO» BBICTABIAETCA CTYACHTY, y KOTOPOTO KaKgash KOMIIETEHIUS
(TTOJTHOCTBIO WIJIM YaCTUYHO (pOpMHUpYyeMasi JaHHOW JUCHUIUIMHON) COPMHUPOBAHA HE HIXKE, YEM
Ha MPOJABUHYTOM YPOBHE.

OneHka «yJOBJIETBOPUTEIbHO» BBICTABISETCS CTYINEHTY, y KOTOPOrO KaxKJas
KOMIETEHIHS (TIOJTHOCTHIO UJIM YaCTUYHO (hopMUpyeMasl TaHHOW JTUCIUIUIMHON) copMUpoBaHa
HE HIKE, YEM Ha IIOPOrOBOM YpPOBHE.

OrneHKa «HEyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, Y KOTOPOTOo XOTsS Obl OJHA
KOMIIETEHIIHS (TIOJTHOCTHIO WJIM YaCTHYHO (hopMHUpyeMas TaHHOM JTUCHUIUIMHON) cpopMUpOBaHa
HUKE, YEM Ha IOPOTOBOM YPOBHE.

OneHka «3a4er» BBICTABISACTCS CTYAEHTY, y KOTOPOrOo KaXKJas KOMIIETCHIIHS
(TTIOJTHOCTBIO WIJIM YAaCTUYHO (pOpMHpYyeMasi JaHHOW JUCHUIUIMHON) C(OPMHUPOBAHA HE HIKE, YEM
Ha MIOPOrOBOM YPOBHE.

OrneHka «HEe3aYTEeHO» BBICTABIISIETCS CTYJIEHTY, Y KOTOPOro XOTs Obl OJHa KOMIETEHIIHS
(TIOTHOCTBIO MU YacTUYHO (opMuUpyemas JaHHOW TUCHUIUIMHON) cOpMUpOBaHA HIKE, YeM
Ha MIOPOrOBOM ypOBHE.

O1eHKa 0TBETA HA HIK3aMeHe

DK3aMCHAIIMOHHBIM OTBET OICHUBAeTcs 110 4-X OalbHOM CHUCTEME, B
COOTBETCTBUE C KOTOPOM BBICTABISIOTCA OLICHKU «OMUIUUHO», (XOPOULO),
«y00671eMEOPUMETbHO», KHEYO0B1EMBEOPUMETLHO .

HpaBI/ma BBICTABJICHUS OLICHKH!

OLICHKA «OMAWYHO)» BBICTABISETCS CTYIEHTY, €CIIH OH BIIAZCET MAaTEPHUAIOM
JUCLHUIIIMHBI; YETKO U ONPEIEICHHO OTBEYAET Ha BOIIPOCHI, JIEFKO CPABHUBAET PA3IUYHbIC
yacTd, COJMKAaeT camble OTAalIEHHbIE TOUKH YUEHHUs, pa30UpaEeT HOBbIE U CIIOKHbBIE
IpeJiaraéMble eMy Ciydau, 3HaeT caadble CTOPOHBI yUEHUsI, MECTa, TJI€ COMHEBAETCS, U UTO
MO>KHO BO3pPa3UTh NPOTHUB TEOPHH.

OLICHKA «Xopouto» BbICTABIISICTCA CTYACHTY, €CJIM OH TBEPAO 3HACT U IOHUMACT

Marepuana, TPaMOTHO W IO CYIIECTBY H3JIaraeT €ro, He JIOMYyCKaeT
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA MOCTABIICHHBIE BOIIPOCHI, MPABHIILHO
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MIPUMEHSET TEOPETUUYECKHUE MOJIOKEHUS IIPU PELIEHUN TPAKTUYECKUX BOIIPOCOB U
3a/1a4, BIaIeeT HEOOXOIMMBIMU HABBIKAMH U MPUEMAMU WX BBITIOJTHCHHUS.

OLICHKAa «ydomemaopumeﬂbuo» BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT 3HAHUA
OCHOBHOI'O Marepuajia, HO HC YCBOMII €TI0 z[eTaneﬁ, 3HACT JUCHUILIMHY TOJIBKO B TOM BHJ/IC, KaK
oHa Obla CMY IIpCrogaHa, HO IMPUXOAUT B 3aMCIIATCIILCTBO OT COIIPHUKOCHOBCHHLIX BOIIPOCOB,
npeaiaracMbiX Ha TOT KOHCIL, YTOOBI OH COJITU3HII MCXKOY co0oif OTIIEIHGHHGI\/'IIHI/IG TOYKHU,
HUCHBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUHN ITPAKTUYCCKHUX pa60T.

OLICHKA «HEey006/1emeopumebHo» BbICTABISIETCS CTYJIEHTY, KOTOPBIM HE 3HAET
3HAQUUTENIbHOW YacTH MPOTPAMMHOIO MaTepHuayia, JOMYCKAaeT CYIIECTBEHHbIE OIINOKH,
HEYBEPEHHO, C OOJIBIIUMH 3aTPyIHEHUSMHU M OMIMOKAMH BBITIOJHSET MPAKTUYECKUE 3aJaHHUS.

O1eHKAa YCTHOIO OTBETA HA 3a4eTe
VY CTHEIN OTBET Ha 3a4€Te OLICHUBACTCS 110 2 OAJUILHOM CUCTEME: «3AUMEHOY,
«He3aumeHoy.

OueHKa «3aumeno» CTaBUTCSA, €CIU:
- IEMOHCTPUPYEMBIC CTYJICHTOM 3HAHUS OTJIMYAIOTCSA JIOCTATOYHOU TITyOMHOU W
COZEPKATENBHOCTBIO,
- 1aeTCs JOCTATOYHO MOJHBIA OTBET, KAaK Ha OCHOBHBIE BONPOCHl, TaK M Ha
JIOTIOJIHUTEIBHBIE;
- CTYZIEHT J0CTaTOYHO CBOOOHO Bja/Ie€T TEPMUHOJIOTHEH;
- OTBET CTYJCHTa HE COJEPKUT NPUHLIUITUATBHBIX OIMIMOOK.

OueHnka «He3aumeno) CTaBUTCS, €CIU:
- 0OHapy)XeHO HE3HAHWE WIM HETIOHHMMAaHWE CTYACHTOM OCHOBHBIX Pa3JIeiioB
JUCLIUILINHBL,
- CTYJCHT JIOIYCKAaeT CyIIECTBEHHBIC ()aKTUUECKHUE OIMOKH, KOTOpble OH HE
MOXET UCIIPABUTH CAMOCTOATEIIBHO;
- Ha 3HAYUTEJIBHYIO YaCTh JOMOJHUTEIbHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA 1aTh
[IPaBUJIbHBIN OTBET.

OlleHl/lBaHl/Ie KOHTPOJIbHbIX l)aﬁOT:

Kaxas u3 4eThIpéx 3a/1a4 OIICHUBACTCS CIICAYIONUMHE OalllIaMu:

0 (3amaua He cienana), 1 (caenano Koe-4to), 2 (caenana npuoIu3uTeIbLHO
HaIoJIOBHHY), 3 (cIenaHa ¢ HEKOTOpPBIMH HemodeTramu), 4 (caemaHa
MOJIHOCTHI0). O011ee uncio 0amuioB 3a Bce 4 3aaanus coctaBisieT 16. Onenka
3a paboOTy CTyJIEHTa CTaBHTCS B 3aBUCHUMOCTH OT HAaOpaHHOTO MM YHCIIA
0asioB:

0 — 4 6anna — HEYOBIETBOPUTEIHHO,

5 — 8 0a/UIoB — yJIOBIETBOPHUTEIIBHO,

9 — 12 GaymoB — XOpOIIO
13 — 16 6amioB — OTIIMYHO.

24



IIpunosxkenne Ne2 k paboueil nporpaMme AU CHHUIINHBI
«Teopusi airopuTMOB»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHOBHOH (OpMOH H3JIOKEHHsI y4eOHOro Marepuaja Mo JAUCIHUIUIMHE ''Teopus aaropuTMoB'
ABIIAIOTCA JIEKLUM, 4YTO CBSI3aHO, IIPEXKAE BCEro, C JOCTaTOYHO BBICOKMM YpPOBHEM
a0CTPaKTHOCTH HU3y4aeMbIX B TEOPUM AITOPUTMOB IMOHATHH, €€ MIyOOKUMH MU HPOYHBIMU
CBSI3IMU C OCHOBAHUSIMU MaTeMaTHKH | ¢ ee (uinocopckumu Bornpocamu. [1o O0NbIIMHCTBY TeM
IPEIYCMOTPEHBI IPAKTUUECKUE 3aHATHS, LIETIbI0 KOTOPBIX SBIISAETCS 3aKpEIUICHHE JIEKIIMOHHOIO
MarepHaga MyTeM pelIeHUs CIeHUAIbHBIM 00pa30M MOA0OpaHHBIX 331a4 M YIIPaKHEHHH.

JUisl yCenHOro OCBOEHUS TUCLMILIMHBI BaXKHO CAaMOCTOSATENIBHOE PELICHHUE JI0CTaTOYHO
6ospmoro Habopa XOpOIIO MOAOOPaHHBIX 337134, KaK B ayAUTOPUH, TaK U CAMOCTOSITEIHLHO B
KayecTBe JOMaIIHUX 3afaHuid. Ilpumepbl pemieHus 3amad pa3OuparoTcs Ha JEKUUSIX U
NPAaKTUYECKUX 3aHATUSAX, NMPU HEOOXOAMMOCTH 1O Haubojee TPYIHBIM TEeMaM MPOBOISATCS
JIONIOJIHUTEIbHbIE KOHCYJAbTallMM. OCHOBHAas LeJib pelleHus 3aad — IIOMOYb YCBOUTH
(GyHIaMEHTaJIbHbIE TOHATUS M OCHOBBI MaTeMaTHyecKoll Jsoruku. Jlyig pemieHus 3anad
HE00X0/MMO HE TOJIKO 3HaTh, HO W IOHUMAaTh JIEKLMOHHBIN MaTepuai. [TosTtomy B nporecce
U3yYeHHs] JUCHUIUIMHBI — PEKOMEHJYeTCsl peryisipHas paboTa ¢ KOHCIEKTaMH JIeKIHH |
PEKOMEH/I0BaHHOH JIUTEpaTypoil.

Bonbmioe BHMMaHWe JODKHO OBITH YIEJNEHO BBHIMOJIHEHUIO JIOMAalIHeW paboTel. B
Ka4yecTBe 3aJlaHUi A7 CaMOCTOATENbHOM pPabOThl J0Ma CTyAEHTaM MpelaratloTcs 3ajaud,
AQHAJIOTUYHBIC PAa300paHHBIM Ha JIEKIHMSIX M TMPAKTHUYECKUX 3aHATHUSAX WIM HEMHOTo Ooiee
CJIO’KHBIE, KOTOPBIE SABJISIOTCS Pe3yIbTaTOM 00bEINMHEHHS HECKOJIBKUX 0a30BbIX 3aj1au.

JUis 1poBEpKM M KOHTPOJII YCBOEHHS TEOPETUYECKOIo MaTepuaia, MpUOOPETEeHHBIX
IPAaKTUYECKUX HaBBIKOB pabOTBHl C OCHOBHBIMU MOHATUSAMH TEOPUH AITOPUTMOB B TEUYEHUE
0o0y4eHHs TPOBOAATCA  MEPOIPUATHS TEKyIleld aTTecTalud B BUAE YCTHOIO oOIpoca Ha
NPAaKTUYECKUX 3aHATUAX M KOHTPOJBHOW paboTel B 7-oM ceMmecTpe. Takke mnpoBoasTCA
KOHCYJIbTAllH (MPH HEOOXOJMMOCTH) IO JICKIMOHHOMY MaTepually M pa30opy HEKOTOPBIX
3aJaHUi 11 CAMOCTOSITENTbHONU PabOTHI.

B xonue u3yuenus apucuuiuivibl "Teopus anropuTMoB" CTYIEHTHI CHAIOT 3a4eT. 3adeT
NpUHUMAeETCsl (BBICTABIISIETCS) HAa OCHOBE pE3YJbTATOB pPabOTBl B CEMECTpe: BBIOJHEHMS
JIOMAIITHUX 3a/1aHui, KOHTPOJIbHOM paboThl, cAaun pedepaTa no 0JHON U3 NPEIOKEHHBIX TEM U
yCTHOM Oeceibl HA OCHOBAHUU CIIMCKA BONPOCOB K 3a4€Ty, KOTOPBIH OXBATHIBAET MOJHOCTBHIO
BCIO NpOrpamMMy AUCHMIUIMHBL [Ipu 3TOM CTyAEHTY MOTyT OBbITh MPEUIOKEHBI JJIs pelleHus
3aJaud, aHaJOrMYHbIE TEM, YTO pa3dMpaluCh Ha MPAKTUYECKUX 3aHATUAX WM peIlaluch
CaMOCTOSITENILHO B KAUE€CTBE JJOMAIITHETO 3a1aHHUS.

YuebHO-MeTOAMUYECKOE 00ecTIeUeHHe
CaMOCTOSITEJILHOM paﬁon,l CTYACHTOB MO JTMCHUIIJINHE

Jlis caMOCTOSITENNbHON pabOThl PEKOMEHAYETCS HMCIOJIb30BaTh CIEAYIOUIYI0 Y4eOHYIO
JIUTEpaTypy:

1. I'myxoB, M.M. Maremaruueckas yoruka. Jluckpernoie ¢yHKIMH. Teopus alropuTMoB
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BBITIOJTHEHUH KYPCOBBIX pa0dOT pEeKOMEHAYETCS HCIOJIb30BaTh MHTEPHET-PECyphl, yKa3aHHBIC B
pazaene 7.
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