degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
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AHHOTANMA
TpaauimoHHO BCsIKasi JOTHKA, OTIIMYHAS OT KJIACCHUYECKOH, Ha3bIBaeTCsA «HEKiaccumueckoi». CymecTByer
MHOTO HEKJIACCUYECKHX JIOTUK, KOTOpbIE TIPUMEHSIOTCSI B OCHOBaHUSX MaTeMaTHKH, WH(OpPMATHUKE,
dhopmanbHOI GUIOCOGUM W AMUCTEMOJIOTHH, JIMHTBUCTUKE W T.J. [IpWYMHBI, MO KOTOPHIM Ty WU HWHYIO
JIOTHYECKYI0 CHUCTEMY Ha3bIBAIOT HEKJIACCHYECKOW, MOTYT OBITh CaMbIMH pa3HOOOpa3HbIMU. B yacTHOCTH,
HEKJIACCUYIECKOU OyJIeT JIt00ast CUCTeMa, YIAOBIETBOPSIONIAS XOTSI ObI OTHOMY U3 CIEIYIONINX yCIIOBUH:

- TMOBEJICHUE OJTHOW M3 CTAaHAAPTHBIX CBA30K (MMILIMKAIMY, JU3BIOHKIINHN, OTPUIIAHVSI, KOHBIOHKIIMK) B HEl
OTIIMYAeTCs OT KJIACCHUYECKOro, HalpuMep UMIUIMKAIMS B HEW MOXeT OBITh 00Jiee «PEIeBaHTHOIY,
M30eraroNiei Tak Ha3bIBaEMBIX «I1apaJ0KCOB MaTepHAbHOW UMILTUKAIII;

- B €€ sI3bIKe MPUCYTCTBYIOT JAOMOJHUTENbHBIE CBA3KH, TAKUE KAK MOJIAJIbHBIE CBSI3KU «BO3MOXKHO, YTO...» WU
«HEOOXOIMMO, UTO...», Ybsi KOHKPETHASI HHTEPIPETANNS 3aBUCUT OT OOJIACTH MPUII0KCHHIA;

- B €€ s3BbIKe MPUCYTCTBYIOT BHJIBI KBAaHTOPOB, HEBHIPA3UMBIC B paMKaxX KJIACCUYECKOW JIOTUKH MEPBOTO
MOPSKA, TAKUE KaK «CYNIECTBYET OECKOHEYHO MHOTO X TaKHX, YTO...)».

Hexnaccudyeckue JIOTHKM MOTYT OBITh CHJIBHO MOJHBI OTHOCHUTEIBHO HOAXOMIICH CEeMaHTHKH, CHIJIBHO
OTIMYAIOIIEHCS OT KIAaCCHYECKOM (CEMaHTUKM BO3MOXKHBIX MHPOB, TOIIOJOTHYECKOM CEMaHTHKH,
anreOpanyecKkoll CEMaHTHKH, TEOPETHKO-UIPOBOW CEMaHTHKH W T.JI.). BMecTte ¢ TeM /Uil HEKOTOPBIX
HEKJIACCUYECKHUX JIOTHK HE CYIIECTBYET MOJIHBIX JEAYKTHUBHBIX CHUCTEM BBUAY UX OOJBIION alrOpUTMHUYECKON
CJIOKHOCTH; OJJHAKO TAKUE JIOTUKU HO-IIPEXKHEMY MOXKHO U3y4aTh C TEOPETUKO-MOAEIBHON TOUKU 3PEHHUS.

1. lean u 3apa4un

]_le.]'ll) JAUCHUIIINHBI

Z[aTL CTYACHTAM OCHOBBI 3HAHHMI B 00JIaCTH MHOFOO6pa3I/I$I CYHICCTBYIOUX JIOTUYCCKUX CHUCTCM,
IO3HAKOMUTDL CTYACHTOB C COBPEMCHHBIM COCTOSIHUEM U PAa3BUTUCM JIOTUKU, C OCHOBHBIMU INOHATHUAMU
HCKIACCHUYCCKHX JIOTHUK.

33]13‘[1/[ JAUCHUIIINHBI

Pa3BuTh HaBBIKH MMPAKTUYCCKOIO IMPUMCHCHUA DJDJICMCHTOB W MCTOAOB HCKIIACCHMYCCKUX JIOTUK, B
YaCTHOCTHU, ITPU HAITUCITHUU MATEMATHICCKUX MOI[CJ'Ieﬁ.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATENILHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH
MaTeMaTH4YEeCKUH anmnapar U alfOPUTMBI,

[IK-2.2 YMeeT NMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TeNbHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-MCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

UH(POPMALOHHO-KOMMYHHKALMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNBb30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
O6ubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




11RK-D DJIdACCT HdBbIKAMU y‘i'dC'l‘l/l)l B H'dy‘-ll—lblx
JCKYCCHSIX, BBICTYTUICHHUS C COOOIIEHUSIMH U
JIOKJIaJaMU yCTHOTO, MUCbMEHHOTO U
BHUPTYaJIbHOTO (pa3MelieHue B
MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HCCIIEIOBaHUH

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI N0 TEME HAy4YHOU
pabotbl

[IK-3.3 MMeer mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOM IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOnukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHajiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HATb.

- MaTeMaTHYCCKHI arnmapar HCKJIACCUYCCKUX JIOTHK,
- OCHOBHBIC INOHATHA U ONPEACIICHUSA HEKIIACCUYCCKUX JIOTUK,
- OCHOBHBIC 3aKOHBI HCKITACCHUYCCKHX JIOTHUK.

YMETB:

- IPUMCHATDH MaTeMaTH4eCKHUI afrapar HCKJIACCUYICCKUX JIOTUK T MPECACTABICHUA U UCIIOJIb30BaAHUS

JIaHHBIX,

- ONPUMCHATb TCOPCTUYCCKHUC 3HAHUA O HCKIIACCHMYCCKHUX JIOTHKAX IIPpU pa3pa60TKe MaTeMaTH4YeCKOM

MOJEIIH 3a1a4H.
BJIAJIETD:

- MaTEMATUYCCKUM alrmnaparoM HEKJIACCHUYCCKHUX JIOTUK AJI pCHICHUSA MPAKTUYCCKUX 3a1a4,

- HaBbIKaMM JIOTHYCCKOI'O MBIIIJICHHUA.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlexuun | Cemmuaper | JlaGopart. paGoTsl Camoct.
pabora
1 CyOCTpyKTypHBIE ~ JIOTHKH M HUX 3 3 3
MIPIJIOXKEHUS B TMHTBUCTHKE
) NHTynmoHucTCKas JT0TuKa 1 HEKOTOpbie 3 3 3
KOHCTPYKTHBHBIC JIOTUKU Ha €€ OCHOBE
3 Jloruka cBUJIETENLCTB 4 4 4
4 KoHncTpykTuBHAsI MaTemMaruka 4 4 4
5 JluHamMu4eckas Joruka 4 4 4
6 TeopeTnko-urpoBasi CEMaHTHKa 4 4 4
7 Msirkas TMHelHas JOoTHKa 4 4 4




3 Anrebpanueckuit B3IIISIL Ha 4 4 4
HEKJIACCHYECKHE JIOTUKHI

Hroro yacos 30 30 30

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. CyOGCTpyKTypHBIE JIOTUKH U UX TPUIOKEHUS B IMHTBUCTHKE

PaCCManI/IBaeTCH HCYHUCJICHUC .HaM6CKa, €ro paClIMpCHUA U BAPUAHTBI, CHUHTAKCHC U CCMAaHTHUKA, U
OCHOBAHHBIX Ha JAaHHBIX HCYUCIICHUAX (I)OpMaHBHBIX rpaMMaTUKax.

2. HTYn11oHUCTCKAs JJOTMKA U HEKOTOPble KOHCTPYKTUBHBIE JIOTUKY Ha €€ OCHOBE

Onucanue  MHTYUIIMOHMCTCKOTO  TOAXOAa B paMKax  He()OpMambHOM  CEMaHTHKH
Bpayspa—Ieiitunra—KonmoropoBa [iisi «JIOTMKM HCYMCICHHS 3amauy», (opMalibHas CEMaHTHKa
peanu3yeMOCTH Ul MHTYMIIMOHUCTCKON apudmeTnky. CeMaHTHKa BO3MOXHBIX MHPOB, CEMAaHTHKA
trna Kpunke.IloHsTHE CHIBHOTO OTPULIAHUSA, KOHCTPYKTUBHEIE JIOTHKU HenmbcoHa.

3. Jlornka CBUIIETEIIHLCTB

PaCCManI/IBaIOTCSI Ppa3jIniIHbIC CUCTCMbI JIOTUKU CBUJACTCIILCTB U HMX OTHOLICHUA C MOAAaJIbHBIMU
JIOTUKaMH.

4. KoHCTpyKTHBHAs MaTeMaTHKa

PaccmarpuBaercst KOHCTPYKTHBHAsE MaTeMaTuKa U KOHCTPYKTUBHAs JIOTHKA.

Ha 3ansTuM nepeuMcisieTrcs HECKOJIbKO KOHCTPYKTHBHBIX JIOTMK, IIOKa3bIBAa€TCs, KaKUMHU
cneun(UIecKUMH CBOMCTBaMM OHH O0JaJaloT. 3arparuBacTcsl TeMa BEPHBIX, C TOYKU 3PEHUs
KOHCTPYKTHBHBIX JIOTUK W HWHTYHWIIMOHHCTCKOH JIOTHKH, INPUHIMIIOB M (opM paccykaeHuil B
MaTeMaThKe, HPUBOIATCS TNPUMEpPHl KIACCMUYECKUX (OCHOBAaHHBIX Ha KIIACCHYECKOW JIOTHKE)
JI0Ka3aTeJIbCTB U KOHCTPYKTUBHBIX J10KA3aTeIbCTB HEKOTOPHIX MaTeMaTu4eCKUX TEOPEM.

5. JluHaMHu4ecKas JoruKa

JuHamMyuyeckue JIOTUKH, HUX WCIIONIb30BaHUE NIl (popMaM3aIli  TIOHSATHS KOPPEKTHOCTH
mporpamMmbl U €€ COOTBETCTBHUSI HEKOTOpPOU crenu(UKaIluu, /Uil YCTaHOBICHHS SKBUBAJCHTHOCTH
aJTOPUTMOB, aBTOMAaTUYECKOTO CUHTE3a MPOrPaMM.

JuHaMU4YeCcKUEe JIOTUKH - COCAUHEHUE WUACH OIHOBPEMEHHO KJIACCUYECKOM JIOTMKH, MOJAIbHOMI
JIOTMKH ¥ BBIYMCIAMOCTH.

MOTUBUPOBKH, A3BIK MPOMO3ZUIMOHATBHON nuHamuueckoil noruku PDL, cemaHTHKa 3TOro si3bIka,
€ro JeAyKTHUBHas cucreMa. Takke OyIyT MOKPBHITEI HEKOTOPHIE PE3ylbTarbl 00 alIrOpUTMUYECKOM
cioxxaocta gius PDL.

6. TeopeTHKO-UTrpOBasi CEMAHTHKA

Teopetuxo-urposast cemanTuka (Taxxe HazpiBaeTcs GTS) - ompenenenne GTS mns kmaccuueckon
JIOTHKH TIEPBOTO IMOPsIKa, AOKA3aTeNbCTBO €€ OCHOBHBIX CBOMCTB, a TakKe OyJeT MOKa3aHo, 4TO
UCTHHHOCTH popmyiel B GTS coBmagaer ¢ HCTUHHOCTBIO B IPUBBIYHON ceMaHTuKe Tapckoro.

Cesi3b GTS ¢ monsiTHeM crojieMu3ayu QyHKIIHUH.




GTS s pacmmpeHus KIacCHYECKOM JIOTMKHM IepBoro mnopsaka, HaseiBaemoro IF-FOCL,
paccMOTpUBAETCs, KaK MOSBJICHUE UTP C HEMOIHOM MH(OopManuei B TEOPETHKO-UTPOBON CEMaHTHKE
s [IF-FOCL npuBoAuT K CYLIECTBEHHBIM OTIIMYMM OT TEOPETUKO-UTpoBOi cemanTHKH 1u1st FOCL.

7. Markast TMHEeMHasg JOTUKa

Msirkast JIMHEHHas JIOTMKAa [O3BOJSIET MOJAEIMPOBAaTH CHUCTEMbl IPUCBOCHHS THUIIOB B
NsIMOJIa-MCUMCIIGHUH, KOTOpBbIE XapakTepu3yloT cloxHocTHele kiacckl P, NP u  PSPACE.
[Ipencrasnenue a000H 3a7a4l U3 JAHHOTO KJlacca Kak 3a/lauyd MPUBEACHUS TEPMOB OIPEAeIEHHOTO
poma k HopMambHOW ¢opme. OOCyKmaercsti TMOHATHE KOPPEKTHOCTH COOTBETCTBYIOLIMX
nmamona-ucunciaeHui B kiraccax P, NP u PSPACE.

8. AIIFC6paI/I"IeCKI/II71 B317I44 Ha HCKJIACCHYCCKUEC JIOTUKHU

PaccMoTrpuBaroTcsi OCHOBHBIC TIOHSATHS, (DyHIaMEHTaIbHbIE KOHCTPYKIIMH M PE3YJbTaThl U3 00IaCcTH
anreOpanyecKoll CEMaHTHKA — MOCTHKA MEXIY JIOTMKaMM (MCYMCICHHMSIMM) U KlaccaMu ajireop.
[Tpumepsl JIOTUK M COOTBETCTBYIOUIMX WM BHIBI aireOp (OT MHOTUM H3BECTHBIX OYIIEBBIX W
TeUTUHTOBBIX anreOp 70 anreOp bpayspa um MojanbHbBIX anreOp), onpeaencHus U (HakThl U3
YHHUBEPCAIBbHOW anreOpsl (TIOHIATUS MHOTOOOpasus, SKBAaIlOHAIBLHOTO Kiacca, TeopeMa bupkroda),
KOTOpBIE COCTaBIISIIOT OCHOBY airedpandeckoro mnoaxona. COOTHOIIEHHE JIOTHK M Kiacc anreop.
AnreOpandeckoe OIMUCAHUE HEKOTOPBIX CBOMCTB JIOTHMK, TaKMX KaK WHTEPIOSIHMOHHOE CBOWCTBO
WY JIU3BIOHKTHBHOE CBOMCTBO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTopus, A0CKa, IPH HEOOXOAMMOCTH MEAUAIIPOEKTOP, IKPAH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Maremarndeckas noruka [ Texct] : [yue6. mocobue mis By3oB] / C. K. Kiuan ; nep. ¢ aanm. FO. A.
l'acresa ; mox pex. I. E. Munua .— M. : Mup, 1973 .— 480 c.

2. Maremarnveckas noruka [Tekcr] / A. H. Konmoropos, A. I'. lparanvs ; Mock. roc.yH-T uM. M. B.
Jlomonocosa - M.Eguropuan YPCC,2004

3. Maremarudeckas joruka. Jlononaurensusie massi[ Texct] , yueb. mocobue ais By3os /A. H.
Kommoropos, A. I'. lparanus. -M., MI'Y, 1984

4. SI3wiku u ucuncnenns [Texct] / H. K. Bepemarun, A. lllens - M.MIITHMO,2017

[1]J. Barwise, S. Feferman (eds.), Model-Theoretic Logics. Springer, 1985.

[2] P. Blackburn, J. van Benthem, F. Wolter, Handbook of Modal Logic. Elsevier, 2007.
[3] G. Boolos, The Logic of Provability. Cambridge University Press, 1994.

[4] A. Chagrov, M. Zakharyaschev, Modal Logic. Oxford University Press, 1997

JomonanTtenyHas uTeparypa
1. Jloruka [Texct] / A. /1. T'etmanoBa - M.Axkagemudeckuii [Ipoekt,2009

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIsA)

https://arxiv.org

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmapaToM, a ¢ JPYTroil CTOPOHBI, JOKEH HAYYHTHCS PUMEHSITH TEOPSTHUSCKUE 3HAHUS Ha MPAKTUKE.
B pesynbrare u3yueHus MUCIUIUIMHBI CTYICHT JTOJDKSH 3HATh OCHOBHBIC OMPEEICHHS JAUCIUILTUHBL,
YMETh IPUMEHATD MOyYEeHHbIE 3HAHUS IJISl PEIICHUS Pa3InYHBIX 3a7a4.

VYemeniHoe OcBOeHHE Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITEIbHOH paboThl  CTyJeHTa B
COOTBETCTBUU C IAaHHBIMH B pabodeil mporpamme.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI,

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NPEAHA3HAUYECHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3a7ad, MpeajaraeMpIX CTyJIeHTaM Ha JICKIUAX U MTPAKTHUYECKUX 3aHITHIX,

— TIpU HEOOXOJMMOCTH TOJITOTOBKY K MPAKTHYECKUM 3aHITHSAM, KOJJIOKBHyMaMm, Aud.3a4éry.
[Tokazarenem BiafieHUs] MaTEepPHAIOM CIYKUT YMEHHE pemarh 3amadu. (s ¢opmupoBaHus ymMeHUS
MPUMEHSTh TEOPETUYCCKUE 3HAHMS HA MPAKTHKE CTYICHTY HEOOXOJAMMO peliaTh Kak MOXKHO OOJbIIe
3aj1a4.

BaxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepuana, a He MEXaHHYeCKOro ero 3amoMmuHaHus. [lpu
3aTPYIMHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CJIEMyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
JIEKTOPY WJTU TPETOIaBaTello, BEAyIeMy MPAKTUIECKUE 3aHIATHS.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMAaTUKOH 3aHSITHIA.



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: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: C.JI. Ky3nenos, kaua. ¢pu3.-Mar. HayK, JOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTU4YEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
Hay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENIBHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaoB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCH U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 NmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEI0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT npUHOUNBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeYeHHsT B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BHIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKWH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAYyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC N3YUCHUA JUCIIUITIIMHBL «Hexmaccuieckne J0TUKI» O6y‘-IaIOH.IPII7[CSI JOJIDKCH:

3HAThb:

- MaTeMaTU4E€CKUM alrrmapatr HEKJIAaCCUICCKUX JIOTUK,
- OCHOBHBIC ITIOHATHA U OIIPCACIICHUA HCKIIACCUYCCKUX JIOTUK,
- OCHOBHBIC 3aKOHbI HCKJIACCUYCCKUX JIOTHK.

yMeThb:

- IPUMCHSATH MaTeMaTHu4IeCKUi armapar HEKJIACCUYCCKHUX JIOTUK 1A MPEACTABICHUA U UCIIOJIb30BaHUA

JaHHBIX,

- IPUMEHATh TEOPETHUYECKUE 3HAHMS O HEKJIACCHUECKUX JIOTHKAX IIPU pa3paboTKe MaTeMaTH4ecKon

MOACIH 3ada4Hu.
BJIaJd€Th:




- MaTEMATUYCCKUM alrnaparoM HEKJIACCHUYCCKUX JIOTUK AJI pCHICHUSA MPAKTUYCCKUX 3a1a4,
- HaBbIKaMH JIOTHYCCKOI'O MBIIIJICHHUA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

- ucuncienne Jlambeka,

- HeopmanbHas cemanTuka bpayspa—I eiitmara—Konmoroposa fJist «JIOTHMKU UCYUCIICHUS 32129,
- cemaHnTuKa tumna Kpunke,

- KOHCTPYKTUBHbIE TOTUKU HenbcoHa,

- CHCTEMBI JIOTUKH CBHJICTEIIECTB M MX OTHOIIICHHS C MOJAIbLHBIMU JIOTUKAMH,

- MOJIaJIbHBIE JJOTUKU. THITBI MOJIAJIBHOCTEH,

- IMHAMUYECKUE JIOTUKU U UX UCIOJIb30BAHUE ISl YCTAHOBJICHUS SKBUBAJICHTHOCTH JITOPUTMOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

. Ucuncnenne JlambGeka (pacmmpeHusi, BapuaHTbl, CHHTAKCHC ¥ CEMAHTHKA).

. Ilpunoxenue cyOCTPyKTUBHBIX JIOTUK B IMHTBUCTHUKE.

. UaTynnuonucrckas noruka. OCHOBHBIE 3aKOHBI.

. Jloruka cBueTeNbCTB (TOYHOCTD B 0a3MCHBIX MOJIENSX, TOYHOCTD IIPU HAJIUYHUHU ONepaiuu +),
. Teopema Kpeiira u Teopema bera a1 MHTYULIHOHUCTCKOM JIOTHKH.

. Cucrembl MogasibHBIX J0THK S1, S4. S5.

. Cemanrtuka Kpurxke.

. Mcuuciienue npeuKaToB IEPBOro MOPsIIKa KAaK OCHOBA IOCTPOSHUSI MOJAJIbHOM JIOTMKH.

O 00 3 N i A W N —

. JluHamMu4ueckas JIoruka.

Kpurepun onennBanus

Onenka «ommmyHo (10)» BbICTaBIsieTCsl OOy4YaloIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNN KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cCld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO MpPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omim4HO (8)» BhICTaBIAETCS OOyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
INPUHATBIX PEIIeHUH, HO IMpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUs 3K3aMEeHATOpa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYIIECTBY M3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIaeT HECYIIECTBEHHbIE OUIMOKY IPH PEIICHUH 3a/1a4;

OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3J1araeT €ro, ymMeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHWA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OIMOKH B OTBETE U (WJIN) MIPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ero, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY NIpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJETBOPHUTENBHO (4)» BhICTaBIsieTCs OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBbIMH,
pPa3po3HEHHBIA XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH Oa30BbIX MOHATHH, HapyIICHHS
JIOTMYECKON TOCIIEA0BATEILHOCTH B U3JIOKEHUH ITPOrPAMMHOI0 MaTrepualia, €Ciiy Ipy 3TOM OH BIIaJeeT
OCHOBHBIMH pa3fesiaMu y4eOHOW NMporpamMMbl, HEOOXOAMMBIMH JUI AalbHEHIIEro o0yueH!s] 1 MOXKET
MPUMEHSATH NOJIYYEeHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallNy;



OLICHKA «YJOBJIECTBOPUTENIHHO (3)» BBICTABIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyIICHUS
JIOTUYECKOHM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJCIOLIeMy
HEKOTOPBIMH pa3liellaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO CONEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyITHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 337134,

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, MoKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

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

I[lpu  npoBemennn  auddepenurpoBanHoro 3au€ra  oOydaromiemycsi — mpegocrasisiercs |
aCTPOHOMMYECKHH Yac Ha MOAroToBKy. Onpoc obyuaromerocss Ha 3a4éTe He JTOJKeH MPEBBIIIATh ABYX
aCTPOHOMHMYECKUX 4YacoB. Bo Bpems mpoBeaeHus 3a4éra oOydaronmecs MOTYT MOJb30BaThCS TOJIBKO
[IPOrpaMMOM TUCLUIIUHBI.



