degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: .HSIM6,Z[3-I/ICLII/ICJ'IGHI/IC
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: HpI/IKJ'IaI[HaH MareéMaTuKa 1 I/IH(I)OpMaTI/IKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZ0B COBPEMEHHON MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: C.JI. Ky3Henos, kaua. ¢pu3.-MaT. HayK

[Iporpamma obcyxieHa Ha 3aceflanny Kadeapsl MeToI0B coBpeMeHHOH matemaruku 04.06.2020



AHHOTANMA

B Kypce «.HSIM6I[a—I/IC‘-II/ICJ'IeHI/I$I» n3jJararoTCsa OCHOBBI J'IHM6)_I3.—I/ICLII/ICJ'IGHI/I$I B ero OECTUIIOBOM U
TUIIU30BAHHOM BapUaHTAax, CBA3b IMOCJICOHEIO C CUCTEMOM €CTECTBEHHOTO BBIBOAA s PIHTyHI.IHOHPICTCKOﬁ
JIOTHUKH (COOTBGTCTBI/IG Kappn — FOBap)_Ia) U NpUMCHCHHA K 3aJladyaM KOMIIBIOTCPHOI'O IMIOCTPOCHUA U
IPOBEPKU  MATEMATUYCCKUX  TOKa3aTCJILCTB. J_IJ'I}I OCBOCHUA KypCa IKCJIATCJIbHO 3HATb OCHOBBI
MaTeMaTH4YeCKOM JIOTUKH 1 TCOpUH AJITOPUTMOB, B T.4. HCKIIACCUYCCKUX JIOTUK.

1. leau u 3apauu
Meap AUCUMNIMHBI
MO3HAKOMHTH CTYIEHTOB C JIIMOJA-UCUHCICHUEM, JIOTUYECKOH CHCTEMOW, JieXalled B OCHOBE

(YHKIIMOHATIBPHOTO MPOTPaMMHUPOBAHHS U HEKOTOPBIX CHCTEM aBTOMAaTH3MPOBAHHOTO TOCTPOCHUS H
MPOBEPKH MaTeMaTHueckux qokaszarenbets (Coq, Agda)

3agauu AU CHUILIHHBI

3aJa4a JUCHUINIMHBI - HAYYHUTb CTYACHTOB IIPUMCHATH J'I}IM6I[a-I/ICT-H/ICJ]eHI/I5[ 1 COOTBETCTBUA KappH —
FOBap;[a B (bYHKLII/IOHaIH:HOM nporpaMMHUpOBaHrUU U aBTOMATHU3allUN MATCMATHYCCKUX TOKA3aTCIbCTB.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 001acTH UCCIJICAOBAaHUM B 001aCTH MHPOPMATHKH U BHIYUCIUTEIBHOM
MH(QOPMATUKHU U BBIYUCIUTEIBHON TEXHUKH, TEXHHUKH U UX MIPAKTUYECKYIO 3HAYMMOCTh

CII0COOCH Ha HayYHOM si3bIKe (hopMynupoBath  |OIIK-2.3 Biameer mpodecCHOHANBHON TEpPMHHOIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-4.2 Crnocoben MPUMEHSTh 3HAHHE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLICHKH TIOJIyYCHHBIX PE3yJIbTaToB

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
pelIeHHe TOCTAaBICHHON 3aJa4u, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
NPUMEHSISE 3HAHUS U HAaBBIKK B 00J1aCTH

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

MAaTE€MaTUKH, €CTECTBEHHBIX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHH

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

OIIK-4.4 CrnocobeH aHamu3upoBarh NPOQPECCHOHAILHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPEICTABIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJIJAMH ¥ PEKOMEHIAIIHSIMHU

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)

B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
OCHOBBI JISIMOJIa-MICUUCIICHHS, €T0 CBS3b C WHTYWUIIMOHUCTCKON JOTHKOW (cooTBeTcTBUE Kappm —
ToBapna).

YMETh:
pelarh 3aa4M 1Mo O3HAYCHHBIM TeMaM, MPaBHILHO BEIOUPAst METOMIBI U TIOAXO/IBI.

BIIA/IETh:

IPUMEHEHUSIMU JsIMOza-ucuucinenus u coorBercTBust Kappu — IToBapaa B (yHKIIMOHAIBHOM
MPOrpaMMHUPOBAHUY M aBTOMATU3allMN MaTeMaTHUECKUX JT0OKa3aTeIbCTB.




4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopar. padoTeI Camocr.
P pat-p pabora
| JIssmOaa-TepMBl. bera-penykuus. ) 4 6

CgoiictBo Uépua — Poccepa.

TeopemMa O  HENOABMKHOM  TOUKe.
2 KonupoBanue BBIYHCTUMBIX (DYHKIHNA B 2 4 6
OECTUIIOBOM JIIMOJa-HCUUCICHUN

ANTOpPUTM  BBIBEJICHUS  TUIIOB  JUIA
3 MPOCTOrO TUNIU30BAaHHOTO 2 4 6
JIIMOJa-UCYHUCIEHUS

WnTynnmonucrckas JIOTHKa

4 BBICKa3bIBAHUM (€CTECTBEHHBIN BBIBOM). 2 4 6
CootsercrBue Kappu — [oBapna
WuTynnuonucrckas JIOrMKa

5 BBICKA3bIBAHU I (runbbepToBCKOE 2 4 6

ucuuncienue). KomObunaropHas Jioruka

TeopeTHKo-MHOXKECTBEHHAsE CEMaHTHKA
6 MIPOCTOTO TUTIM30BaHHOTO 2 4 7
nIMO1a-UCUNCIICHUS

KomrmbroTepHbie JI0Ka3aTeNnbCTBa.
7 3 6 8
Cucrema Coq (BBeeHHE)
Hroro yacos 15 30 45
[MoaroroBka k sK3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. JIamOna-tepmel. bera-penykuuns. CoiictBo Uépua — Poccepa.

Onpenenenne  moHsATHs  JsmOpa-tepma.  I[logcraHoBka,  KOPPEKTHOCTh  MOACTAHOBKH,
anb(da-sKkBUBaNeHTHbIE TepMbl. bera-penykmus. CBoiictBo Uépua — Poccepa (c qoka3arenbcTBOM).
Hopmaneusie ¢opmel. ExnncTBeHHOCTH HOpManibHOW ¢opmbl. [lonsTtne cuiapHOM u  crnaboit
HopManu3zyeMocTd. HopmanbHast cTparerus peayKuuu.

2. Teopema o HenoaBmwXKHOW Touke. KomupoBaHWe BBIYUCIMMBIX (QYHKIUH B OECTUIIOBOM
NIMOI1a-UCUNCIICHUT

KomOunatoper  Hemonmsuwxkuod Toukn (KHT) B OectunoBoMm — JsMOma-UCUUCICHUH, WX
Hetunusupyemoctsb. Mcnonb3zoBanue KHT ans  wmomenupoBanus pexypcuu. Koaupopanue
BBIYMCIIUMBIX (PEKYPCUBHBIX) QYHKIUI B OECTHIIOBOM JIIMO/1a-HCYHCIICHUN.

3. AJIFOpI/ITM BBIBCICHU TUIIOB JI IIPOCTOI0 TUIIM30BAHHOIO J'I}IM6I[a-I/IC‘II/ICJ]eHI/ISI




3agavya BBIBEJCHUS THIIOB JJISl TIPOCTOTO THITM30BaHHOTO JisiMOma-ucuncieHus. [lonstie Hambomee
obmrero (HaWydIllero) ¢ TOYKH 3PEHUS IOJICTAHOBOK THIIA, TEOpPEMa O €ro CyIleCTBOBaHWU.
VYaudukamms, anroputm PoOnHcoHa. AIropuT™M BBIBEICHHST HanOoJiee 00IIero Tura.

4. MHTYMIIMOHKUCTCKAsl JIOTUKA BBICKA3bIBaHMU (ecrecTBeHHBIN BbIBoA). CoorBercTBue Kappu —
T'oBapna

Hcuancnenne ecTecTBEHHOTO BBIBO/A JJIsS MMIUIMKATHBHOTO (pparMeHTa MHTYUITMOHUCTCKON JIOTUKU
BBICKa3bIBaHUH. CBA3p MEXIy (opMylaMHd W THIIAMH, JOKa3aTelIbCTBAMH U JSMOIa-TepMaMu
(coorBerctBue Kappu — loBapna). Mcuuncienrne ecTtecTBEHHOrO BBIBOJAA AJII WHTYMIIMOHUCTCKOU
JIOTUKW B TIOJIHOM $3bIKe (KOHBIOHKIIMS, JW3BIOHKINS, WMIUIUKAIUS, KOHCTAHTa «JIOXKbY) U
cBsizanHOe ¢ HUM 1o Kappu — [oBapy pacimmpenue si3pika JsmM01a-TepMOB.

5. WHTynnuoHHCTCKasl JIOTMKA BBICKa3blBaHMM (TmibOeproBckoe ucumcieHue). KomOuHatopHas
JIOTHKA

Hcuncnenne  runbOepTOBCKOTO  TUHA A MHTYMLIMOHUCTCKOM  JIOTMKM — BBICKAa3bIBAHUH
(mmmukatuBHBIA pparmenT). KomOunatopsr K u S, cnabas peaykuusi, KoMOMHAaTOpHAsl JIOTHKA.
Omnepanust A*, cBsi3b KOMOWHATOPHOM JIOTHKH U TIPOCTOTO TUITM30BAHHOTO JIIMO/1a-MCUHCIICHHUS.

6. TeOpeTI/IKO-MHO)KeCTBeHHaH CCMaHTHKa IMPOCTOI0 TUIIU30BAHHOTO JI?[M6I[a-I/IC‘-II/ICJIeHI/I}I

TeopeTHKo-MHOXKECTBEHHAs WHTEPIPETALHsl IPOCTOT0 THIHM30BAaHHOTO JISIMOIAa-MCUMCIICHUS: THIIBI
MHTEPIPETUPYIOTCSI MHOKECTBAM, TEPMbl — COOTBETCTBYIOIIMMH (YHKIMSMH BBICIINX TOPSIKOB.
Teopema 0 OIHOTE OTHOCHUTENBHO P1)-PELyKIIH.

7. KomnbrorepHslie nokazarensctBa. Cucrema Coq (BBeaeHHE)

Wnest moiryaBTOMaTH3MpOBaHHOTO MOCTPOCHUS MaTeMaTHYECKUX JI0Ka3aTelbCTB HA KOMIIBIOTEpE.
[Tpumeps! 3a1a4, rae Takue JOKa3aTelbcTBa HEOOXoauMel (mpobiema 4 Kpacok, Teopema Delita —
Tomricona). HeBO3MOKHOCTB IMOJIHOCTHIO aBTOMAaTU3UPOBAHHBIX JI0Ka3aTelbCTB. JlokazaTenbcTBa Kak
nssmoaa-TepMel B apagurme Kappu — Tosapna. [Ipumep: cucrema Coq.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHbIe ayTUTOPUH JUIS TIPOBEACHUS 3aHATHI JICKIIHOHHOTO / CEMUHAPCKOTO THIA. AyIUTOPHS
JIOJKHA OBITH OCHAIIEHA KaK JJOCKOM (C MeJIoM MO0 MapKepaMu), TaK ¥ MPOESKTOPOM JIJIs IIOKa3a
POrpaMMHOTO Ko/ia Ha KoMIibioTepe. K mpoekTopy aub0 H0mkeH ObITh MOAKIIIOYEH CTaIlMOHAPHBIN
KOMITBIOTEP C yCTaHOBJIEHHOM cucTeMoit Coq, 1100 JOIKHO OBITh MOYKHO TIOJKIIIOUUTH JIMYHbIH
MEPEHOCHON KOMIIBIOTEP MPENOIaBaTelis.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Beruncnmmele gpyukimu [Teker] : mekmuu mo mar. jioruke u Teopuu anroputmos / H. K. Bepeniarus,
A. lllenp .— 3-e u3x., crepeotun. — M. : MITHMO, 2008 .— 192 c.

2. SI3biku u ucurcnenus [TekcT] : Tekunu mo mar. oruke u Teopun anroputMoB / H. K. Bepemiarus,
A. lllens .— 3-¢ m3a., mon. — M. : MITHMO, 2008 .— 288 c.

3. [IporpammupoBanue: TeopeMsl U 3aaa4u [ Tekcr], [yue6. mocobue] /A. lllens. -M., MITHMO, 2011

2. H. Barendregt, W. Dekkers, R. Statman. Lambda calculus with types. — Cambridge University Press,
2013.



JlononHuTEIbHAS TUTEpaTypa
1. JTamOna-ucuncnenue. Ero cuarakcuc u cemantuka [ Teker], Mmonorpadus/X. bapennpert , -M., Mup,

1985
1. B. Carpenter. Type-logical semantics. — Cambridge, Mass.: The MIT Press, 1997.
2. J.R. Hindley, J.P. Seldin. Lambda-calculus and combinators, an introduction. — Cambridge

University Press, 2008.
3. Y. Bertot, P. Castéran. Interactive Theorem Proving and Program Development: Coq'Art: The

Calculus of Inductive Constructions. — Springer, 2004.
7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
AJIS1 OCBOCHMS IMCHUILIMHBI (MOAY.151)

Cucrtema Coq u e€ fokymMeHTanus: coq.inria.ft.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Cucrema Coq u e€ mokymeHTaIus: coq.inria.ft.
9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CrenieHb OBJIAZICHUSAMHU CTYOCHTaMU KOMIETCHUUSIMH, (OPMUpPYEeMBIMH B TpOLECCE H3yYEHUs
JIMCLUITIMHEL, TpoBepsieTcs B Xoae nuddepeHmpoBaHHOrO 3aueTa B KOHIE Kypca. TeKyuuii KOHTPOJIb
OCYIIECTBIISIETCA  MOCPEACTBOM  KOJUIOKBUYMa WJIM KOHTPOJNBHOM paboTbl, Ha yCMOTpEHHE
IIpenoaBares.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZI0B COBPEMEHHON MaTeMaTHKH

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: C.JI. Ky3Henos, kaua. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00macTi WCCIICZIOBAHUM B 001acTH MHPOPMATHKH M BEIYHCITUTEIBHOM
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

CcrocoOeH Ha Hay4HOM si3bIKe GopMyInpoBaTh  |OITK-2.3 BiameeT mnpodecCHOHANBHON TePMHUHONOTHEHH,
PO()eCCHOHAIBHBIC 324K HCIIONIb3yEMOM B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlK-4.2 Crnocoben MPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs IOCTaBICHHON 3a1a4u, (POPMYIIMPOBAHNUS BEIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
HCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTPAMMHBIX ITPOTYKTOB

MAaTEMAaTUuKHU, CCTCCTBCHHBIX HAYK U

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MH()OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX

MPOBCACHUS HAYYHOI'O UCCICAOBAHUA

TEXHOJIOTUHI
OIIK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO

uH(OpPMAIMIO, BBIIEIATh B HEH INIaBHOE, CTPYKTYpPHPOBATH,
oopMIISITH H TPEACTaBIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMU

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydeHus AUCIUIUIMHEL «JIsMOqa-ncarcienney 00yJyaroImuics T0KeH:

3HATh:
OCHOBBI JIIMO/Ia-MCUNCIICHHS, €TO CBSI3b C MHTYHIIMOHHMCTCKOHM Jorukoil (coorBercrBue Kappm —
ToBapna).

yMeThb:
pelaTh 3a1a4u 0 O3HaYEHHBIM TeMaM, IPAaBHUIIBHO BHIOUpPAasi METOABI M MTOJXOAbI.

BJa/IeTh:
MpPUMEHEHUSIMH JIAMOna-ucuuciaenuss U coorBerctBus Kappu — loBapma B (yHKIMOHAIBEHOM
IPOrpaMMHPOBAHUN M ABTOMATHU3AI[MHM MaTeMaTUYECKHUX JOKa3aTeIbCTB.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[TpuMepHbIe TUTIBI 3aJaHHI KOJNTOKBUYMA / KOHTPOJIBHON paboThI:

1. TIloctpoiiTe Takue TepMBbl U M V, YTO U P-pexyuupyercs K v, 06a TepMa THIU3UPYEMBbI, HO UX
Haubosee 00ILIME TUITB PA3INIAIOTCA.

2. llycts u B-penyuupyercs K Vv U V CHIIBHO HOopMaiu3yeM. Kakum MoxeT ObITh TepM U (CHIIBHO
HOPMAaJIM3yeMbIM, C1a00 HOpMAIN3yeMbIM, HE HOPMaJIU3yeMbIM)?

3. Tlocrtpoiite 3aMKHYTBIH (HE cofepailuii CBOOOTHBIX MEPEMEHHBIX) TEPM JaHHOTO THIA (THII
nonodupaercs Tak, 4ToObl ObITh BEIBOAMMOM (POPMYIIOH B MHTYHLIMOHUCTCKOM JIOTUKE BHICKA3bIBAHUN ).
4. BroBenute Hanbonee oOWMIA THUO IS JAHHOTO TepMma (TepM NOAOUpAaETCs Tak, YTOObI OBITH
TUTTA3UPYEMBIM ).

5. JlokaxuTe, 4TO €CiM U peAylupyeTcs K V U 0o0a TepMa TUIU3UPYEeMbl, TO Hanbolee OOIUH THI
MEPBOTo T€pPMa MOIYy4aeTCs MOACTAHOBKOM U3 Hanbosee o0IIero Tuia BTOporo.

6. Ilyctp Y — koMOWHATOp HEMOABIIKHON TOukW. BriBenute HamOonee OOMMIA THI I TepMa

YO£Ax.£ (£ X))




7. Iycte ? = Aabcdefghijklmnopgstuvwxyzr.r(thisisafixedpointcombinator) u mnycte F =

8. [obaBum k GecTurnoBoMy JiiMOga-ucuncieHnto koHctanTel D u E u mpaBmiio pegykuuu D (u u) —
E nns xaxxaoro trepma u. Obnagaer v nmolydeHHOE ucurcienune cBorictBoM Yépua — Poccepa?

9. BriBeaure Hanbonee oouwii Tun trepma SS(K(SKK)) (rme S u K — crangaprHbie KOMOMHATOPHI).
10. Yaudwunupyema i1 cucTeMa paBeHCTB THIIOB p =(q — 1), r —>p=(p—>q) —p ?

11. Pazpemwmma nu anropuTMudeckas IpoOieMa IMPOBEPKU Ca0ol HOPMAIM3YeMOCTH JaHHOTO
nsMOma-Tepma?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

[TpumMepsl BoripocoB utst UG GepruHINATBLHOTO 3a4eTa.
1. JIamOma-Tepmbl 1 ux npeobpazopanusi. HopmanbHbie GOPMBI.
2. CoiictBo Uépua — Poccepa ans nasmOaa-ucuncienus. EMMHCTBEHHOCTh HOPMAIbHON (hOPMBI.
3. HopmanpHas cTparerus peayKuuu, Teopema o e€ yCHemHoCTH JIs 1000ro c1abo HOpMaIu3yeMoro
Tepma.
. KomOuHaTOpB! HEMTOABMIKHOM TOYKH, HX HETHITU3UPYEMOCTb.
. Teopema 0 npeACTaBUMOCTH PEKYypPCHBHBIX (DYHKIIMIT B OECTHIIOBOM JISIMO/1a-HCUUCICHHN.

4
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6. AnroputMm PobuHcoHa yHU(UKAIMN CUCTEMBI PABEHCTB THUIIOB.

7. AnropuTM BbIBeIeHUS! HanOojee 00IIEeTo TUIa B IPOCTOM TUIIM30BaHHOM JIAMO/1a-UCUHCIICHUH.
8

CootserctBue Kappu — ['oBapaa Mexly HHTYMILIMOHUCTCKOM JIOTHKOHM B (hopMare ecTeCTBEHHOIO
BBIBOJIA U TIPOCTHIM THIIM30BaHHBIM JIAMO/Ia-UCUHCICHUEM.
9. KombOunaropuas noruka. CoorBerctBue Kappu — I'oBapja Mexly HHTYUIIMOHUCTCKOW JIOTUKOW B
rUIE0EPTOBCKOM (popMare U KOMOMHATOPHOU JIOTUKOM.
10. Cnabast penykums. TeopeMbl O COOTHOLICHHM MEXKIY JIAMOIA-HUCUMCICHHUEM U KOMOMHATOPHOMN
JIOTUKOM.
11. TeopeTnko-MHOXKECTBEHHAs] MHTEPIPETALUs TUIM3HUPOBAHHOIO JIAMOa-ucunciaeHus. Teopema o
KOPPEKTHOCTH U TOJHOTE.
12. IIpumenenue nsM0OJa-UCUUCIICHUS B KOMIIBIOTEPHOM J0Ka3arenbcTBe TeopeM. Cucrema Coq.

[Ipumeps! 3aga4

*  Moxer nu cnabo HOpManu3yeMblid JsIMOma-TepM OBITH P-peAylupyeM K HEHOPMAaJIn3yeMOMY
nsmMoaa-repmy?

*  Moxer Ju TepM, couepKamuii komMOuHarop HemoaBmwxkHOW Touku (o Kappu) Y, ObITH CHIIBLHO
HOpMaJIu3yeMbIM?

*  CKOJBKO CYyIIECTBYET, C TOUHOCTBIO O [1N-3KBUBAJICHTHOCTH, Pa3JIUYHBIX 3aMKHYTBHIX TEPMOB,
umeromux T (A —- (A—-B)) - (A—(A— (A— B)))?

* Tlocrpoiite koMOuHaTopHbBIH TepMm Tuna (A — B) — ((B — C) — (A — ().

» Jloxaxute B Coq cna0bwrii 3akon [Tupca ((((a — b) — a) — a) —» b) — b.

» Jlokaxute B Coq OBOIHOE OTPUIIAHUE 3aKOHA HCKIIIOYEHHOTO TPETHETO.

Kpurepun onennBanus
- omenka «omuuHo  (10)»  BeIcTaBisieTCs ~ CTYACGHTY,  IIOKa3aBIIEMY  BCECTOpPOHHHE,
CHCTEMaTU3UpPOBaHHbIC, [IYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI
- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE U MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnin
- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOM NMporpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN
- OLIEHKa «xopoluo (7)» BbICTaBISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, I'paMOTHO M IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;



- OIICHKA «XOpowIo (6)» BBICTABISETCS CTYAEHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSATh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIyCKaeT B OTBETE WJIMU B
PEIICHNH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MNPAKTHKE, HO JONMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (4)» BBICTABISETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOH NporpaMMbl, HEOOXOOMUMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHu Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pa3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIA HE 3HAeT Ooublleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYOCHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HupdepeHnrpoBaHHBIH 3a4€T MOXKET MPOBOJUTHCS MO WTOraM TEKYIIEeH yCIIeBAeMOCTH U CHauu
3aJaHUi M JPYyruxX BUAOB paboT, NPEAYCMOTPEHHBIX MPOrpPaMMOW AWUCUUIUIMHBI M (MJIH) IyTeM
OpraHM3alLUH CIEIUAIBFHOTO ONPOca, TPOBOAUMOTO B YCTHOM M (MJIM) MUCBMEHHOH (opme.



