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: BBG,E[GHI/IG B MaTrCMaTU4CCKYIO JIOTUKY
0 HANIPaBJICHUIO: I/IH(l)OpMaTI/IKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)PIJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

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

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: M. H. Bsinbrii, kauj. gus.-mMat. HayK, TOIEHT

[Iporpamma obcyxieHa Ha 3acefjanni KadeIpbl MaTeMaTHIeCKuX OCHOB ynpasienus 12.05.2023



AHHOTANMA

Kypc naer BBemeHue B MareMaTH4yecKylo JIOTMKY. B HeM paccMmarpuBaroTCsi Kak BOIPOCHI BbIPa3UMOCTHU
(dbopMylnaMu MEpBOTO MOPSAKA, TAaK M KIACCUYECKHE JIOTUYECKHE CHCTEMBI - MCUHCIICHHE BBICKA3bIBAHUH,
HCYHCIICHNE MIPEANKATOB U MCYUCIICHNE PE30JIIOLUM (JIeKaliee B OCHOBE BCEX aJTOPUTMOB aBTOMATHUECKOTO
JIOKa3aTeJIbCTBA TEOPEM M MPOBEPKH BBIMOJIHUMOCTU OyneBbIX (opmyn). BaxkHoii TeMoil B Kypce siBisieTcs
JITOPUTMUYECKAs! CIOKHOCTh JIOTHYECKUX TEOpUil: Hepa3pelrMOoCTh MHOKECTBA 00IIE3HAaYMMBIX (HopMyl n
HENepeuncIuMOCTb (DOPMYII, UCTUHHBIX B apU(METHKE.

B pesynbrare ycnemHoro OcBOEHHsI Kypca CTYASHTHI IMOJIy4aloT Oa30BbIE MPEACTABICHUS O JIOTMYECKOM
dbopmanuimMe, BO3MOKHOCTSX (hOpMaIM3aLUK COJACPIKAaTEIbHBIX MAaTEeMaTHYeCKUX 3HAHUM M OTrpaHMYCHHUAX
3TOr0 MOAXOAA. DTH 3HAHUS M HAaBBIKM OynyT BOocTpeOOBaHbI B JaJIbHEHIIEM MPH M3YYCHUW IAUCLUIUIMH,
CBSI3aHHBIX C QJITOPUTMAaMHU U JIOTUKOH.

1. lean u 3apa4n

Henp AucoMnInHBI
N3yueHne 0CHOB MaTeMaTU4yeCKOM JIOTUKH.

3agaun AU COMIIHHBI
- OCBOCHHME CTy/IeHTaMH 0a30BbIX 3HAHUI B 00JIACTH MAaTeMaTUYeCKOM JIOTHKH;
- IpuoOpeTeHne YMEHHUH U HaBBIKOB PAOOTHI € JIOTHUECKUMH (POPMYIIaMHU U JIOTUYECKUMH TEOPUIMH;

- OKa3aHWE€ KOHCYJIbTAlMM W TOMOIIM CTYICHTaM B H3YYCHUU JOMOJHUTEIIBbHBIX PAa3/eiioB
MaTeMaTH4ecKOd JIOTWKH, HEOOXOJMMBIX JJIsi UX COOCTBEHHBIX TEOPETHUECKUX HCCICOBaHUN B
001acTH JUCKPETHON MaTeMaTHKH.

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-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3yJIbTaTOB

OIIK-4.1 Brmageer weromaMu Hay4HOrO T[IOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTNYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpOopMaIun

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
[MK-1 Crocoben ctaBuTh, HOpMaIN30BBIBATh 1 |MOICIIH

pelars 3a1a4u, B ToM uncie pa3padareiBath 1 |[IK-1.3 CnocoOeH npuMeHSITh TeopeTHdeckue u (WiH)
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH JKCIIEpPUMEHTAJIbHBIE METOJIbl MUCCIEJOBaHUI K KOHKPETHOMN
M3y4YaeMbIX SABJICHUN U MPOLIECCOB, CACTEMHO  |HAay4HOM 3ajjade M  HMHTEPIPETHPOBAaTH  IOIY4YECHHBIC
aHAJM3UPOBATh HAYYHbIE MPOOIEMBI, OTY4YaTh |Pe3ysbTaThl




HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CrocobeH HaxoaWTh, aHAIM3UPOBATH M 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
- OCHOBHBIC TOHSTHSA, METOIBl JIOKA3aTeIbCTB M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B pas3jienax,
BXOZSIINX B 0a30BYIO YacCTh JJAHHOW JTUCLUILIMHBI;
- OCHOBHBIE CBOICTBa TaKHX (OPMAIBHBIX CHUCTEM KaK HMCYHCICHUE BBICKAa3bIBAHUI, WCUUCICHUE
HPEIUKATOB U UCUUCIICHHE PE30TIOIHN;
- IOAXO/BI M METO/IBI JIIsl PEUICHUS TUTIOBBIX 3314 MaTeMaTHYECKOM JIOTUKH.

YMETh:
- TIOHSITh NTOCTABJICHHYIO 3a/1a4y;
- UCIIOJIb30BaTh CBOM 3HAHUS VISl pelieHus (QyHIaMEHTAIbHBIX M NPUKIAIHBIX 33124 0 (POPMaIbHBIX
CHCTEMaX;
- OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;
- CTPOTO JIOKA3bIBATh HJIH ONPOBEPIaTh yTBEPIKIACHHE;
- CAMOCTOSITEJIFHO BHETH CJIC/ICTBUS MTOTYUYCHHBIX PE3YJIbTaTOB;
- TOYHO W3JIaraTh MaTeMaTHYeCKHe 3HAHWSA B OOJACTH MAaTeMaTW4ecKOW JIOTHKH B YCTHOH U
MUCHMEHHOM (hopMe.

BIIAJICTh!

- HaBBIKAMH OCBOCHMUS OOJIBIIIOr0 00heMa I/IH(l)OpMaLII/II/I " PpCIICHUA 3a1a4,

- HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTLI N OCBOCHUS HOBBIX JUCIUIIIWH,

- KyanypOﬁ MOCTAaHOBKH, aHaJin3da U PCUICHUA MATCMATUYCCKUX W NPUKIIAJHBIX 3a1a4, Tpe6yIOH_[I/IX
JJIA CBOCTO PCIICHU UCIIOJIb30BaHUA MATEMATUYCCKUX ITOAX0A0B U METOAOB MaTeMaTH4eCcKoi JIOTUKH,
- HaBbIKaAMU I'PAMOTHOT'O OIMMCAHUSA PCIICHUA 3a4a4 U IMPEACTABIICHUA IMOJTYYCHHBIX PC3YyJIbTATOB.

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

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Bynessl Qynknum u OyaeBsl QOpPMYIIBL.
1 TaBrosiornu, COBMECTHBIE  MHOKECTBa 2 3 2
¢dbopmyi.
) Anroput™mbel  pazbopa  QopMynsl  H 3 3 )
BBIUMCIICHUS 3HAYCHUSI (DOPMYIIBI.
3 OcHOBHBIE MOHATUSL JIOTMKH IIEPBOTO ) 3 3
HOpSIIKA.
4 Teopuu u Mmonemnu. 2 2 3
5 OO0mme3HauuMble POPMYIIBL. 3 2 2
6 Beipasumocts  opmynamMu  JIOTUKH 3 3 3
MEPBOTO MOPSIKA.
7 Ncuncnenne BBICKa3bIBAHUM, 3 3 3
KOPPEKTHOCTb, TTOJTHOTA.
8 Hcuncnenune npeamukaTos. 3 3 3
9 Ucuancnenne pesomonuii s OyneBbIX 3 ’ 3
(hOopMyII ¥ TIOTUKHU TIEPBOTO TOPSIIKA.




10 HepaspemmmocTtsb MHOXECTBa 3 3 3
001e3HaYnMBIX (popMyIL.

1 Hemnepeuncnumocts MHOXKECTBA (POPMYIL, 3 3 3
WCTHHHBIX B apu(pMETHKE.

Hroro wacos 30 30 30

[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)
1. byneBbl GpyHKIMM 1 OyneBbl GopMyiabl. TaBTOIOTHH, COBMECTHBIE MHOXECTBa (DOPMYIL.

CoBMecCTHBIE U HECOBMECTHBIE MHOXKECTBa popmyin. Jlemma o nepeBe 1 TeopemMa KOMITAKTHOCTH.
CeMaHTHYECKOE CIIEACTBHE.

2. AnroputMel pazdoopa GopMyIIbl U BEIYUCICHUS 3HAYCHUST (DOPMYIIBI.

ITpencraBnenue Gopmynsl B BUAE JepeBa. AITOpUTMBI pa3dopa (GopMysbl U BEIYMCICHUS 3HAYCHUS
¢opmyibl. TaBrog0rHH, BEIIOTHUMBIE POpMYIbL. Bripazumocts OyneBbiME popMynaMu.

3. OCHOBHBIC TOHATHS JIOTHKHU TICPBOTO IOPAAKA.

KBaHTOpBI, TepMbI, (OPMYIBI, CBOOOJHBIC M CBS3aHHBIC BXOXICHHS IEPEMEHHBIX B (DOPMYIIBL
3aMKHYTbIE (POPMYIIBL.

4. Teopuu u MOZIETH.

[Ipumepsl Teopuii 1 X Moaee. Beipa3nMoCTh NPEIUKATOB.

5. Obme3HaunumMbie GOPMYIIBL.

Mertox aBTOMOpP(H3MOB J10Ka3aTeIbCTBA HEBBIPA3UMOCTH MPEIUKATOB.

6. BripazumocTs (popMmynamMu JTIOTHKU IEPBOTO HOPSIKA.

beckBaHTOpHBIE (hOPMYITBI, SNMMHUHALMS KBAaHTOPOB U JJOKA3aTeIbCTBA HEBbIpa3uMocTu. [Ipumeps.
7. Vlcuncnenue BbICKa3bIBAaHUN, KOPPEKTHOCTD, IIOJHOTA.

OneMeHTapHasi HKBUBAJICHTHOCTh Mogened. Mrper Opendoiixta u KpuTepudl 3IeMEHTapHOR
9KBUBAJIEHTHOCTU. [IpumeHeHue urp OpeHdoiixTa AN J0KA3aTeNbCTBA HEBBIPA3UMOCTH
MIPENKATOB.

8. Mcuncnenue npeaukaros.

KoppekTHOCTP M HENpOTHBOPEUMBOCTh. TeopeMa Jaenykuuu. IlomHble W HENPOTHBOPEYMBHIE
MHOXecTBa (hopmyl. [ToHOTA MCUUCIIEHUS BBICKA3BIBAHU.

9. Vcuncnenne pe3omtonuii st OyaeBbIX GOpMyYIT ¥ JJOTHKH TIEPBOTO MOPSIIKA.

Koppektnocts n monHota. (IlonmHOMManbHAs) CBOAMMOCTB 33/1aud HMPOBEPKH BBINOJIHUMOCTH
OyneBoit popmyisl k 3agade BoinonHuMoctn KHO.



Cxonemusanus. YHuBepcaiabHbIE U3bIOHKTBI, MCUUCICHHE PE30JIOLUM JUIsl yYHUBEpPCAIbHBIX
13bt0HKTOB (UP). KoppekrnocTs n noianora UP.

10. HepaspemmuMocTs MHOKECTBA 001e3HAYUMBIX (DOPMYIL.

IlocTaHoBKa 3amaud JOCTMXKMUMOCTH B ACCOLIMATUBHOM HCUUCIEHMM M TOXIECTBA CIIOB B
nonyrpynne. Ilpumepsl paspemnmbix ciydaeB. HepaspemmmocTs 3azaud  AOCTHOKHMOCTH B
ACCOLMAaTUBHOM MCYMCIICHUU W NPOOJIEMBbI TOXKIECTBA CJIOB B mosyrpynne. IIpobiema toxxaectsa
cioB B momyrpymnnax. CBOIMMOCTb MpOOJIeMBbI TOXKAECTBA CIOB K IPOBEPKE OOMIE3HAYMMOCTH

(dhopMyIbI.
11. HenepeuyncnmMocTh MHOKECTBA ()OPMYIT, HCTUHHBIX B apU(METHKE.

Apudmernyeckas koauposka MamyH Teropunra. [loctpoenne cBoquMocTH poOIeMbl He OCTAaHOBKU
Ha IIyCTOM BXOA€ K IPOBEPKE HCTHUHHOCTH apudmernueckoil (opmynbl. CHHTakcHYecKas Hu
ceMaHTu4eckast Bepcud. OCHOBHbBIE UJIEU 10Ka3aTeIbCTB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAHAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. duckperrbiii aHanmm3. GopMaibHbIe CUCTEMBI U anropuTMbI [ Tekcer] : yued. mocobue mmst By3oB / HO.
H. XKypasnes, 10. A. @i pos, M. H. Bsanbiii .— M. : Konrakr [Imoc, 2010 .— 336 c.

2. SI3biku u uicurcnenus [TekcT] : Tekuuu mo mar. toruke u Teopun anroputMoB / H. K. Bepemiarus,
A. lllenp .— 4-e uzn., uctp. — M. : MITHMO, 2012 .— 240 c.

3. Beruncnumele gyuknuu [Teker] : neknuu mo mar. jioruke u Teopuu anroputmos / H. K. Bepeniarus,
A. lllenp .— 4-e u3a., ucnp. — M. : MIJHMO, 2008, 2012 .— 160 c.

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.mou.mipt.ru
http://vyalyy.narod.ru/da3.html

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.
9. MeTonuyeckne yKkazaHus JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILIHHBI (MOXYJIs)

CryneHt, u3ydarouii kypc «BBeneHue B MaTeMaTHUECKYIO JIOTHKY», JOJDKEH C OOHOW CTOPOHBHI,
OBJaJeTh OOLIMM MOHSATUHHBIM ammapaToM, a C APYToil CTOPOHBI, JOKEH HAyYUThCS NPHUMEHSTH
TEOPETUYECKHE 3HAHMSI HA ITPAKTHKE.

B pesynbrate u3ydeHWs IUCLHUIUIMHBI CTYACHT JOJDKEH 3HAaTh OCHOBHBIE OIPENEIEHMs, MOHATHA,
aKCHOMBI, METO/IbI JI0Ka3aTEIIbCTB.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoTHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYyJAeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:



— U3Yy4YECHUE PEKOMEH/I0BaHHOM JIUTEepaTyphl;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHA, CBOICTB;

— pelieHHe 3ajady, Mpe/laracMbIX CTYICHTAM Ha MPAKTUYCCKUX 3aHATUSX U B Ka4eCTBE KypCOBOTO
3aaHUs;

— MOJTOTOBKY K MPAaKTHYECKUM 3aHATUAM, ] depeHInpoBaHHOMY 3a4eTy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJIeHTa OCYIIECTBIsACTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllN.

[loka3zarenem BiaieHUs MaTepUaNOM CIYXHT yMEHHUE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHMUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IEHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACH HA U3BECTHHIC
TEOPETUUECKUE CBEIICHMUS.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU MPENOJIaBaTeI0, BEAYIIEMY NPAKTUIECKHUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

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

Pa3paborunk: M.H. Bsinbrii, kaup. gus.-mMat. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TIPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
n (wiM) TexHoJOorHmYeckod wuHpopMauud B OOJACTH

OIIK-4 CriocobeH ocymecTBIsITh cOop U N
npo(heCCHOHANTBHOM IESTENbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
o0sacTu cBoei mpodeccuoHaIbHOHN e TeIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU

[IK-1 CnocoGen craBuTh, HhopMann30BbIBaTh 1 |MOICIH

pearh 3aja4u, B ToM uncie pa3padareiBath 1 |[IK-1.3 CnocobeH npuMeHSITh TeopeTHdeckne u  (WIIH)
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |HAayYyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
aHaJIM3UPOBATh HAyYHbIE TPOOJIEMBI, TONyYaTh |pPe3yJIbTaThl

HOBBI€ HAYYHBIC PE3YJIBTAThI [IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITEILHOCTH

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AMCIMIUIMHBI « BBeieHNE B MaTeMaTH4eCKyI0 JIOTUKY» 00ydaromuiics JOJIKeH:

3HATb:

- OCHOBHBIC MOHATHS, METOIbl JOKA3aTeIbCTB U JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B pasjienax,
BXOIANIMX B 0A30BYI0 YaCTh JAHHOW JUCIUTUTNHBL;
- OCHOBHbIE CBOICTBa TakMX (OPMAIbHBIX CHUCTEM KaK HCUYHMCICHUE BBICKAa3bIBAHUI, HMCUUCICHUE
MPEIUKATOB W UCUUCIICHUE PE3OJTIOIHIA;
- IOIXO/IBI K METO/IBI JIJIsl PEUICHHUS TUTIOBBIX 33]1a4 MaTeMaTHUECKOM JIOTUKH.

yMeThb:
- IOHSATH MTOCTABJICHHYIO 3a/1a4Yy;
- MCIOJIB30BaTh CBOW 3HAHUS JUISl PEIICHUS (DYHIAMEHTAIBHBIX M MPHKIATHBIX 33/1ad 0 (DOpMaTbHBIX
CHCTEMax;
- OIICHUBATh KOPPEKTHOCTh MOCTAHOBOK 3a/1a4;
- CTPOTO JI0Ka3bIBATh MJIH ONIPOBEPIaTh yTBEPIKIACHHE;
- CaMOCTOSITCIILHO BUJICTh CIIC/ICTBUS TOJYUYCHHBIX PE3yJIBTaTOR;
- TOYHO W3JIaraTh MareMaTHYeCKHE 3HAHMUS B OOJACTH MAaTeMaTWYeCKOW JIOTHKH B YCTHOH U
MMCEMEHHOU (opme.

BJA€Th:




- HaBbIKAMH OCBOCHHUS OOJIBIIIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3a/1a4;

- HaBBIKAMH CaMOCTOSITEIEHON paOOThI U OCBOCHUS HOBBIX JUCIHMILINH;

- KyJIbTYpOW NOCTaHOBKHM, aHAJM3a U PELICHHs MaTeMaTHYeCKUX W NPUKIAIHBIX 337ad, TPeOyIOIIX
ISl CBOETO PEIICHHS UCTIONB30BaHHSI MAaTEMAaTHYECKHX TTOIXO0A0B H METOOB MaTEeMaTH4YeCKON JIOTHKH;
- HaBBIKAMH TPAMOTHOTO OIMCAHUS PEIICHHMS 3a]1a4 U [IPE/ICTABICHHUS ITOJYYCHHBIX PE3yJIbTaToB.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
3agaHus NpeaCcTaBIeHbl B IPUKPEITICHHOM (aiiie.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

3anaHus peCcTaBlIeHbl B IPUKPEIUICHHOM (aiiie.

Kputepun oniennBanus

Onenka «ommmyHo (10)» BhIcTaBIAeTCs O0O0yyalomeMycsi, €cClidi OH IIOKa3all BCECTOPOHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PELICHUN;

olleHka «omM4HO (9)» BBICTaBUsSETCS OOYydYalONMIEeMyCs, €CJIM OH IIO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IIPaBHIbHOE 00OCHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOSITEIIFHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OlleHKa «OTIMYHO (8)» BBICTABNsETCS OOydYalONIEeMyCs, €CJIM OH IIO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M NIPaBHIbHOE 00OCHOBaHHE
NPUHATBIX pEIICHWH, HO TPH STOM OBUIM JIONMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIC MOCTe
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPakTUKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «XOpoLIOo (6)» BBICTABIISIETCS 00YYaIOIIEMYyCsl, €CIIM OH TBEP/IO 3HAET MaTepuall, FPaMOTHO U TI0
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoIIO (5)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U 1O
CYLIECTBY H3/1araeT €ro, yMeeT IPHUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLIEHKA «YIOBJIETBOPHUTEIBHO (4)» BBICTaBISETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH O0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIE0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIHA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsIETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIEAOBAaTENIbHOCTH B U3JOXKEHWM IPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pa3JieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HMPUMEHSATh MOJy4YeHHBIC 3HAHUS 10
00pa3iy B CTaHIapTHON CHTYyalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUmleMycsi, KOTOPbIi He 3HaeT Oosbliel
YaCcTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTCss 00ydaromemMycs, oKa3aBlUIeMy MOJHOE HE3HaHHE
y4eOHON MPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TIOJb30BaThCs
IpOrpaMMOl TUCIUTUTUHEI.



3. IlepeyeHb TMNOBBIX KOHTPOJbHBIX BONMPOCOB, 3aJaHUI, TeM, UCIOJIb3yeMbIX JISl OLEHKH
3HAHUI, YMEHH i, HABBIKOB

HpI/IMepLI 3ajla4, KOTOpPbIC MOI'YT ObITH BKJIIOYEHBI B 3alaHUA U KOHTPOJIbHbBIC paﬁoTBl

1. SIBIAXOTCS TM TABTOJOTHSIMH CIIEAYIONTNE (POPMYIIBI JIOTHKH BhICKA3bIBAaHHIA:

a) (@a—> Cvx) (b—)(dv—M))—)(a/\b—)(Cvd));

(
6)( Z—X)—>-y)—> ((—.(z—>x)—>y)—>(z—>x)))—>(y—>z);
3 (-2 11 (2201 (> 1 a2 )
(

1) (F22Y) > (x> (225 Y)) > (x> =2) > (x> ).

2. JlokakuTe, 4TO €CITU B (POPMYITY HCUHCIICHHUS BBICKA3bIBAHUHN KaK/1asi TIEpeMEHHasi BXOJUT
JMILIB OJIMH Pa3, TO 3Ta (hopMyJia He SIBJIIETCS] TABTOJOTHEH.

3. Ilycte I' — MHOXecTBO OyNeBBIX GOPMYII, IMEIOIIUX BU
z—(A——x)

rie A — mobas dopmyna. SBnsercs nmm dopmyna X CEMAHTHYSCKAM CIIEJACTBHEM MHOXECTBA
bopmyn I'?

4. Moxer i hopmyiia
Vy(WYA(X, ¥) = VXA(Y, X)) > VX(VYA(Y, X) > VXA(X, ¥))

BbIpa’XaThb B HeKOTOpOﬁ MHTEpHPETAllMH Ha LCIbIX YUCIIaX IIPEeAUKAT «XY = 0»?

5. Haiimure dopmyiny mepBOro mopsjka, KOTopas MCTMHHA B JI000N MHTEpIIpETaluu Ha
KOHEYHOH 00JIacTH U JIOKHA B HEKOTOPOW MHTEPIPETAIIH Ha OECKOHEYHOU 00IacTH.

6. SIBseTcs 1M obme3HaunMoi popmyna ¥ X3 YA(f (% y),x) =3 YA(f (F(v.y)y) (v, y))?

7. Ykaxure Takue TepM ¢ 1 GopMyny A ¢ oxHUM napamerpoM, 9To popmyma A(t) =3I X A(x)
HE SBIIIETCS O0Ie3HAYNMOIA.

8. B Mozenu apudMeTHKy HOCUTETh — MHOKECTBO HEOTPULIATENIbHBIX LIEIbIX YHCE,
6I/IHapHBI€ MNpEaAUKaThbl CPABHCHHA YHMCCII U paBECHCTBA YUCLII, (1)YHKHI/II/I CJIOKCHHA W YMHOXCHUS, a
Takxke KOHCTaHThI 0, 1. Beipa3zute B 3TOM MOAETH MpeIUKaTHI:

a) «UUCIIO X SIBISIETCS CTENEHBIO 2»; 0) «YUCIO X POCTOEN; B) «YUCIIO X SIBIISETCS
creneHbro 10».

9. JlokakuTe HEBBIPA3UMOCTh MpPEAMKATa «CIOBO W SBIAETCS KBagpaTOM» B MOJEIH,
HOCHUTEIb KOTOPOI — TBOMYHBIE CJIOBA, & €IMHCTBEHHbIN OMHAPHBIN PEIUKAT B MOAETH — «CIIOBO U
ABIIsIE€TCS pedUKCOM CloBa V.

10. Moxer 1 ObITH aKCHOMOM MCUYHCIICHHS BbICKa3bIBaHUI (opmMyria BHIa
(4> B)—>((=B—>C)—>(C—>4))

rne A, B, C — HexkoTopbie hopMyIrsr?
11. TloctpoiiTe BbIBOJ ()OPMYIT B UCUMCIIEHUH BBICKA3bIBAHUHN, HE UCTIONB3YS TEOPEMY O
HOJTHOTE:
a) (FASA)SA



6 (B—>C)—>((AvB)—(AvC));
g A>B->A-A
r) (AvB)A(-AvC)—>(BVvC).
12. MuoxectBo I dhopmyn vcurcineHus BbICKA3bIBAHUN TaKOBO, YTO M3 HETO HEJNb3sl BBIBECTH

mo0yto GopMyny MCUUCIICHUS BBICKA3bIBAHWUN, HO U3 MHOXECTBA roixy} YK€ MOXXHO BBIBECTH
700y GOpMYITy MCUHMCIICHUS BbICKa3biBaHuit. ClieayeT JIM U3 3TOro, YTO U3 MHOXKecTBa [ MOXKHO

BeBecTH hopmyry X = Y7 (X, y — mepeMeHHbIE).

13. IToctpoiite onpoBepkenue pesomonusamu 1t KHD.
(a) (xv=z)A(=xvy)a(=yv=az)a(zvu)a(zv—u);
(6) (ave)a(—mav—e)a(bvd)a(=bv—d)a
(avbvc)a(—av—bvc)a(av—bv—c)a(-avbv—-c)a
(cvdv—=e)a(cvadve)a(-cvdve)a(-cv—dv—e).

14. TIpoBeprTe MeTOAOM pe3otonuii BeimotHIMOCcT KH®
(Xl V—|X3)/\(—|X1 Vv X2) /\(—|X2 V—|X3)/\(X3 \% X4) /\(X3 V—|X4)

15. [IpoBepbTe METOAOM PE3OIOLMIA 00IIE3HAYNMOCTE (POPMYIIBI

Ix Vy(A(y) —>((A(x) — D(x)) > ((D(x) —>C(x))—>C(y))))

16. Tokaxure, 4TO CYHIECTBYECT aJrOPUTM IPOBEPKH PABEHCTBA CIIOB JUIS TOJYTPYIIBI C ABYMS
NOPOKIAOMKUMH @, b 1 cooTHomenuem aba = bab. Onenure BpeMs paGoTHI TAKOTO aNropuTMa B
3aBUCHUMOCTHU OT JJIMHBI CPABHUBACMBIX CJIOB.

17. AccolMaTUBHOE MCUUCIEHHE COIEPKUT TOIBKO IIPaBMIIa NPeoOpa3oBaHus CIOB BHA
W=3 rne a — cumBoi andasuta, W — Hemycroe c10Bo. JloKaxkuUTe, 9TO MPOoOIEMA TOCTUKUMOCTH
JUISl TAKOTO MCYUCIICHHS aITOPHTMHYECKH Pa3peNInMa.

18. Jlokaxure, 4YTO aJrOpUTMHUYECKH HepaspelirMa MpodiieMa JIOCTHKUMOCTH IS
ACCOIIMATUBHBIX UCUMCICHUH B alipaBUTE U3 IBYX CUMBOJIOB.

19. Pazpemmmo T4 MHOXECTBO TaKUX OOIIE3HAYMMBIX (HOPMYJT MEPBOTO MOpPsAKA, YTO B
dopmyne (a) HeT (YHKIMOHATIBHBIX CUMBOJIOB, @ BCE MpEAMKATHBIE CUMBOJIBI — yHapHBIE; (0) Bce
NpeNKaTHBIE U BCe (PYHKIIMOHAIBHBIE CHMBOJIBI — YHApHbIE?

20. [lepeurcaMMO JIM MHOXKECTBO 3aMKHYTBIX BBITOJHUMBIX (DOpPMYJ IEPBOrO MOpsIKa
(BbIMIOJIHUMAs (hOpMYJIa UCTUHHA XOTs Obl B OIHOM MHTEpIpeTaluun)?

21. IlepeurcarMO JIM MHOXKECTBO 3aMKHYTBIX (hOPMYIT IIEPBOTO MOPSIKA, KOTOPblEe HCTUHHBI
XO0T4 OBl B O/IHOM MHTEpIpETalMy Ha KOHEYHON o0nactu?

4. IlepedyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM /JIsl IPOBEICHUS IIPOMEKYTOYHOM
arrecTanuy 00y4arIuXxcs 10 HTOramM 00y4eHHs

I. Moxker 1m  OBITh  aKCHMOMOM  WCYHCIICHHMs]  BBICKa3blBaHHM  ¢opMmyrna  BUIA
(—B—A)—((—B—C)—(C——4)), tne A,B,C — dopmynb1?

2. JloxaxxuTe, 4YTO TaBTOJOTUU HE OMUCHIBAIOTCS KOHEYHBIM YHCIOM cxeM dopmyn. pyrumu
CJIOBaMH, JJIs JIOOOT0 KOHEUYHOTO MHOKECTBa TaBTonoruii [ Haiinercs Takas TaBTOJOTHS,



KOTOpasi HE TOJydaeTcs U3 KakoW-HHOyAb (opMysbl, MpuHayiexkamed [, moacTaHOBKOU
dbopMyIT BMECTO MTEPEMECHHBIX.

3. ChopaBenyivBO JIM B MCUMCIICHUU BBICKA3bIBAaHUU CIIEYIOLIEE YTBEPKIECHUE O BHIBOJUMOCTH
z=((x—=y)=7y) F(x—)?

4. He uncnonb3ys T€OpeMbl O IIOJIHOTE MCUMCIEHMs BbICKa3blBaHWH, aokaxute, uro 4,B,~C
F=(—~C—(4——B)).

5. B ¢opmyne A ucymcneHus BBICKA3bIBAHWI BCE TEPEMEHHBIC Pa3W4HBL. J[OKakuTe, 9To
CylIecTByeT Takas ¢popmyna B, uto 4 /+ B.

6. @opmynsl A, B WCUUCIEHUS BBICKA3bIBAHUW TaKOBBI, 4YTO s Jt000i (opmynsr X
BBITIOJIHEHO A—B + X umu B—A + X. Jlokaxure, uto Torna A—B F—(B—A).

7. Jns dopmyn A, B ucumcieHUs] BBICKA3bIBAHHWI BBITIONHSIOTCS yCIoBUS A - B u B 4.
HoxaxwuTte, 4to H—4.

8. ®opmynbl 4, B WCUWCIEHUS BBICKA3BIBAHMM TAaKOBbI, 4YTO I JH000M dopmyasr X
BBINOJIHEHO A—B + X nmn —4 + X. Jlokaxute, yto Toraa + (4—B)—A.

9. MuoxectBo I' dopmyn ucuucieHus BBICKA3bIBAaHMM BKJIIOYAeT B ce0s T€ U TOJBKO Te
(dopMyJibl, B KOTOpbIE BXOAST IE€pPEMEHHbIE X, V. BepHO 1M, 4TO M) NMEpPEMEHHOH z
BBINIOJIHEHO [ - 2?7

10. [Tycte miia ar060i GopMyiibl B B MCUMCICHUM BBICKA3bIBAHUN BBINOIHEHO A + B.
Bepno 11, uTo ¢popmyna 4 HEBBIOTHUMA?

11. Jns popmyn A, B uicuucienus BbICKa3bIBAHUMA BBITIONHSIOTCS YCIIOBUs A - Bu B +
A. Jlokaxxute, 4TO TOTJIa BBITIOJIHEHO F A.

12. VKaKUTE TaKOE MHOXKECTBO (HOPMYJI MCUMCIIEHUS BbICKasbiBaHUU {4;}, i € N, 4ro
JUTSL TIOOBIX [ < j BBIMONHSIETCS A iF A j, HO A j/l— A i

13. @opMyJibl HCUMCIIEHUS BBICKA3bIBAaHMM pPa30OMTBl HAa JBa HENEPECEeKAIOLUXCs

MHOXECTBA M TakK, 4TO JUIs JIF0OoM A € BbImoNHEHO + A. Jlokaxkure, 4yto F—x (x —
nepeMeHHas).

14, ®opmyinsl A, B ucunucieHns BBICKa3bIBaHUM TakoBbl, UTO 4 + B u —B + A. Jlokaxure,
410 JUIs Jr000# popmyinbl X McurcieHus BbICKa3bIBaHUHM cripaBeyIuBo —B + X.
15. A — HekoTopas ¢GopMyina UCUUCIEHUS BbICKa3blBaHUN. BepHO 5n, 4TO KaKIblit

BbIBOJ (opMmynbsl —A—"4 B MHCUUCIEHUU BBICKA3bIBAHUN COJEPKUT XOTA OBl JBa
npuMeHeHus npasuia modus ponens?

16. N3BectHO, uTO (hopmyna ucuucieHnus BbicKaszbiBaHuil (4A—B)—((—B—C)—B), rae
A,B,C — HekoTopsle (hopMyJbl, BRIBOAUMA. BepHo 11, 4To J11000# ee BBIBOJ B MCUUCICHUH
BBICKA3bIBAaHUM COJIEPKUT HE MeHee TpEX dhopmyn?

17. OO0s3aTenbHO M BBIBOA ~ (OpMYJIBl  HCUYMCICHHS  BBICKA3bIBAaHMA  BHJA
(A—=B)—((—B—C)—(C—A4)), rae A,B,C — dopmynbl, conepKUT HE MeHee TPEX GopMyn?
(B mpennonoxennu, yto popmMya BEIBOJUMA.)

18. JlokaxxuTe, 4TO B MCUMCIEHNM BBICKA3bIBAHUMI CYIIECTBYET BBIBOA (GOPMYIBI X1 V (X

Ax3 Ao Axy)—(x] V) A(xy Vxg)A... A(xy Vx,) umHoi O(n) Gopmyit.

19. JIOK&)XHTE, YTO B UCUMCIIEHUM BBICKA3BIBAHUI CYIECTBYET BBIBOJ (OPMYJIBI X1 A X9
A... Ax,—=(7x] Vg V... V) amssl O(n) Gopmyit.

20. JIOKaKMT€e, YTO B UCUYUCIECHHH BBICKAa3bIBAHMI CYIIECTBYET BBIBOA (OPMYJBI (X1 V
X9) A(x1 Vx3) Ao A(x] V x,)—x1 V (x) Axz A... Ax,) nmanoi O(n) Gopmyt.

21. Jlokaxkute, 4YTO B HCUUCICHWU BBICKA3bIBAaHWM CYIIECTBYET BBIBOA (OpMYIIBI
X—y—x—Xx—...—Xx aauHon O(n) ¢dopmyn (KOJIMYECTBO BXOXKJIECHUW TMEPEMEHHON X
HEUYETHO).



22. Jlokaxure, 4to s Jr00OH mMepecTaHoBKH o € S, ¢dopmyna A PN o)

BeIBOAMTCS B IB 3a O(n) maros.

23. JokaxuTe, 4TO €CThb TaKOW MOJMHOM p(n), YTO JJdWHA BbIBojAa aroboit 2-J[HO
TaBTOJIOTHEH (T.e. TaBTOJIOTMM, KOTOpas SIBISETCA AUIBIOHKIMEH Nap JUTEpalioB) He
IPEBOCXOUT p(n), TAe n — ATUHA 3anUCH POpMYIBl A.

24. Jlokaxxute, 4TO CyUIecTBYeT BbIBOAUMAs (GopMysa HCUUCICHHS BBICKAa3bIBAaHWH,
KOTOpasi BCTPEYAETCs TOJIBKO B BBIBOJIAX JUIMHBI Oosbiie 100.

25. CyiiecTByeT /M IOJHOE HENPOTUBOPEUYUBOE MHOXKECTBO (OPMYJT HCUUCIECHUS
BBICKa3bIBaHUI, B KOTOPOM Kaxkaast (hopMyiia He COCPKHUT UMILTUKAIUI?

26. BepHo nm, 4rOo CcyliecTByeT IOJHOE M HENPOTHMBOPEUMBOE MHOXKECTBO (Hopmyil
MCYMCIICHUS BBICKA3bIBaHUM, KaXKaast U3 KOTOPbIX UMeeT BUua A—(—B——4)?

27. ITycts I' — MHOecTBO Bcex (hOopMyJT MCUMCIICHHS BBICKa3bIBaHUM Buga A—B, T

A, B — npousBoiibHbIe popmyibl. BepHo i, uro I' — nmonnoe? (T.e. mis mr060it popmyiisl
CBemosaeHO I - Cumu I' F—C.)

28. CymiecTByeT JIM TOJHOE HENPOTHBOPEYMBOE MHOXKECTBO (HOPMYJ HCUUCICHHS
BBICKa3bIBAHUM, B KOTOPOM HM 01Ha ()OpMyJIa HE COAEPKUT BXOXKIEHUH IepeMeHHON X1 ?

29. CymiecTByeT M IOJIHOE HENPOTUBOPEUYMBOE MHOXKECTBO (HOPMYJ HCUHUCICHUS
BBICKA3bIBAaHU, KOTOPOE COACPKUT POpMYIbl z—(—X—2), (—x)—(Xx—x)?

30. [Toctpoiite npumMep MOJIHOTO HENPOTUBOPEUMBOIO MHOKECTBA (POPMYJ MCUUCICHUS
BBICKA3bIBaHUI, KOTOPOE coAepKUT popmyny —(x—(y—z)).

31. [TocTpoiiTe mpuMep TaKOTO TIOJHOTO HEMPOTHBOPEYMBOIO MHOXECTBa (HOpMyI
MCYMCIICHUS BBICKA3bIBAHMI, YTO Kaxkaasi ¢opMysia B 5TOM MHOXKECTBE COJIEPKUT HE MEHee
10 mepeMeHHBIX.

32. [Toctpoiite mpuMep MOJHOTO HEMPOTUBOPEUMBOTO MHOKECTBA (POPMYI MCUUCTICHUS
BBICKa3bIBaHU, Kaxasi opMysia B KOTOPOM COJICPKUT HE MEHEE 3 UMILTUKAIUH.

33. [Tycth B hopMyIbI U3 HEKOTOPOro MHOXKecTBa [ He BXOIUT mepeMeHHas x, Ho [ - x.
Bepno 11, yto MHOecTBO I mpoTHBOpEeUnBO?

34. [Tycts I' — Takoe MHOECTBO (hOpMYJT UCUUCIIEHUS BBICKAa3bIBAaHUM, UTO J1I00BIE J1BE
(GbopMyJIBI U3 3TOTO MHOXKECTBA UMEIOT HE OO0JbIle OJHON 00miel nmepeMeHHon. BepHo nu,
4YTO MHOKECTBO I” HEMpoTHBOPEUUBO?

35. Jokaxkure, 4T0o U3 10000 MPOTUBOPEUMBOIO MHOKECTBA MOXKHO BBIOpAaTh KOHEUHOE
IPOTUBOPEYMBOE TTOJMHOXKECTBO.

36. Jlokaxkure, 4TO MOJHOE HEMPOTUBOPEUYUBOE MHOKECTBO (DOPMYIT OECKOHEUHO.

37. CymectByer aM Takass ¢opMmyia JIOTUKM TepBOro TOpsJIKa B CHUTHaType WH3

OJIHOMECTHBIX IPEAWKATHBIX CHMBOJIOB, KOTOpasl 3a/aeT B HEKOTOPOW HHTEpIIpPETalluyd Ha
001acTi U3 8 3JIEMEHTOB MPEIUKAT PAaBEHCTBA <« = y»?

38. [TpuBenute npumep (HOpMyJibl UCUUCIEHUS MPEAUKATOB, B KOTOPYIO BXOAST POBHO
TPU TEepeMeHHbIe (BO3MOXHO, MHOTO pa3) M KOTopas B OJHOW MHTEpIpeTaliH 3a1aeT
MpEeMKAT PABEHCTBA «X = )», a B IPYrodl — MpeUKaT HEPABEHCTBA «XF£)».

39. CymectByeT a1 (popMmysia HCUUCIEHHS MPEIUKATOB, KOTOpas JIO)KHA NPH JIHOO0M
UHTEpIpeTaluu Ha obnactu u3 MeHee 20 53JI€MEHTOB, HO HCTMHHa B HEKOTOPOMH
UHTepHpeTanuu Ha o01actu u3 20 31eMeHTOB?

40. CymectByeT N1 Takas ¢opmysa JOTUKH MEPBOrO MOPSJKa B CUTHATYype M3 OJHOTO
OMHapHOTO ()YHKIIMOHAJIBPHOIO CHMBOJIA U OJHOTO YHapHOTO MpPEIUKATHOIO CHUMBOJIA,
KOTOpasi UCTUHHA B JIIOOBIX MHTEpIpeTalusaX Ha oOnacTax U3 MeHee yeM 11 aneMeHTOB u
JI0’KHA B HEKOTOPOM MHTeprpeTanuu Ha o0iactu u3 11 snemeHTOB?

41. Kakoii nmpeauxat 3amaer ¢dopmyna Vx(VyA(x,y)—VxA(y,x)) B UHTepHpeTaluy Ha
MHOX€ECTBE JIEHCTBUTEIBHBIX YHCEN, €CIU A(X,)) HHTEPIPETUPYETCsI KaK MPEIUKAT «Xy = y»?
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42. MOo>XHO M HamucaTh 3aMKHYTYIO (OpMYJTy IMEpPBOTrO MOPsIIKa, KOTOpask UCTUHHA B
HEKOTOpPOW HHTEpIpETallMd Ha MHOXECTBE M3 5 0JJIEeMEHTOB, M JIO)KHAa BO BCEX
MHTEPIIPETAMSIX HA MHOXKECTBAX APYrOil MOIITHOCTHU?

43. [lpuBeaure mpumep 3aMKHYTOH (OPMYIIBI NMEPBOTO MOPSAAKA, KOTOpas HCTHHHA B
HEKOTOPO OECKOHEUHOM MHTEPIPETAIIMH U JIOKHA BO BCEX KOHEUHBIX HHTEPIPETAIUIX.

44. B ¢dopmyny A noruku mepBOro mopsaka Kakaas NepeMeHHas BXOAUT He Oolee
0JIHOTO pasa. BepHo nu, uTo A HE ABJISIETCS OOIIE3HAYNMOM ?

45. CymectByer 1M oOme3HaunMas (GopMmyna, KOTOpas COAECPKUT POBHO OJHO
BXOJKJICHHE MMPEAUKATHOTO CUMBOJIA?

46. VYxkaxure Takue TepMm ¢ U hopmyny A ¢ OgHUM mapameTrpom, uto (opmyna —A(f)
V3axA(x) HE sIBAsSETCS 00IIE3HAYMMOM.

47. Hamumure ¢dopmyny B mnpenBap€HHON HOpMaiabHOH ¢GopMe, SKBHUBAICHTHYIO
dopmyne ~(IxB(x)—VxA(x))—IxAx(x).

48. [TpoBepbTe 001Ie3HAYUMOCTH hopMyIbl VxVy(A(x,y)—A(x,f(x))).

49. O6me3naunma 1 popmyna VuVxIyIv(A(x,y) — A(u,v))?

50. [TpoBepbTe BBIMTOIHUMOCTD Gopmyibl IxVI(VxA(x,y)—Vy—A(x,))).

51. Bremonnuma nu dopmyna VxIy(A(Ay),y)——A(x,f(x)))?

52. [TpoBeprTe 00mesnauuMoctb Gopmynbl VxIAyA(f(x,y),x)—IyAKf.y).»).f.0)).

53. [TpoBepnTe 06me3HauuMocTh hpopmynbl AxVy3Iz((A(x) — B(y)) A (A(z) — B())).

54. SABnsercs im obme3naunmoit creayromas Gopmyna IxVy(A(x,y) A—A(y,x)—(A(x,x) ~
A@2))?

55. OkBuBajeHTHbI 1 hopmyibl Ax(IyA(x,y)—3yB(x,y)) u VxAyA(x,y)—IxIyB(x,y)?

56. OkBuBaNeHTHBI 1 opmynsl Vx(IyA(x,y) —3IAyB(x,y)) u VxIy(A(x,y) — B(x,y))?

57. CnpaBesinBO 1M CleIylOllee YTBEp)KIeHuEe Thecnnm mnepeMeHHas X He HMeeT

CBOOOJHBIX BXOXKJEHUH B (opMylly A NepBOro mopsijaka, To, 3aMeHUB B ¢opmyiie 4 Bce
BXOX/ICHUS IEPEMEHHOMN X Ha ), Mbl IOJIYYMM SKBUBAJICHTHYIO (hopmyiyJl?

58. 3amkHyTas Gopmyna 4 mepBoro MopsKa COAEPKUT KBAHTOPHI, MPOTIO3UITMOHAIBHBIC
CBSI3KM M YeTbIpe YHApHBIX MpPEJUKATHbIX CUMBOJa. V3BecTHO, 4TO A MCTUHHA B JIHOOOH
MHTEpIIpeTaluy Ha obnactu u3 14 snemenTtoB. BepHo nu, uto 4 obme3naunma?

59. S3pIk (opmanbHON apuUPMETUKH coaepKUT KOoHCTaHThl 0, 1, GyHKUMM cloXeHus
a(x,y) m yMHOXeHUs: m(x,y), IpeauKar paBeHcTBa FE(x,)). BelpazurenvHbie cpeiacTtBa —
IPOMO3ULMOHATIBHBIE CBSI3KH, KBAHTOPBI BCEOOIIHOCTU U cyuiecTBOBaHMs. CyIiecTBYeT JH
dbopmyrna GopmanpHON apudMeTHKHU, KOTOpas BbIpakaeT OMHAPHBIA MPEIUKAT «UHCIO X
MUMEET POBHO Y MPOCTBIX JEIUTEIECN?

60. A3pIk QopmanbHON apu@MeTHKU coaepXUT KOHCTaHThl 0, 1, QyHKUMH crokeHus
a(x,y) U yMHOXeHHs m(x,y), IpeauKkar paBeHCTBa FE(x,y). BrlpasutenbHble cpeactBa —
IPONO3UIIMOHATIbHBIE CBSI3KM, KBAHTOPBI BCEOOIIHOCTH M cyliecTBOBaHUs. CyIeCTBYET JIU
dopmyna ¢GopmanbHON apU(PMETHUKH, KOTOpas BBIPAXKAeT YHApHBIA NMpeAMKaT «IBOMYHAsS
3aMKch YUCIIA X COJAEPKUT POBHO JBE €AUHULIBIN?

61. ®opmyinel  popManbHOW apUPMETUKH — 3TO (OPMYNIBl MEPBOrO MOpsjakKa B
curHarype u3 koHctant 0, 1, GyHKuuuU crnoxxkeHus a(x,y) U yMHOXeHHs m(X,y), IpeIuKar
paBeHcTBa E(x,)) (MHTEpHIPETUPYIOTCS HA MHOKECTBE HATypalbHBIX YMCENl KaK YKa3aHo).
Beipazum 1 popmynoi dopmanbHOH apudMeTHKH TpeauKaT «x HMeeT pPOBHO 48
JENNATENEeH»?

62. AccolMaTUBHOE NCUYHUCIIEHUE COJAEPKUT TOJIBKO MpaBuiia MpeoOpa3oBaHUsl CJIOB BUIA
w — a , Tne a — cuMBoJa andaBuTa, w — Hemycroe cioBo. (a) [okaxute, uTo 3amaya
JOCTHKUMOCTHU JUIsl TAKOTO MCYMCIEHUS aJropuUTMUYecKu pazpemnMa. (0) Jlokaxwure, uyto



CYILIECTBYET OJHOJIEHTOYHAsI MalluHa ThIOpUHIA, KOTOpasl peliaeT 3Ty 3a/jady Ha MaMsTH
O(nlog n), tne n — nauHa BXOAA.

63. Jlokaxkure, 4TO pazpenirma 3ajada J0CTHKUMOCTH ISl aCCOLUATUBHOTO UCYUCIICHUS
B andasure a,b c mpaBwiIamMu npeodpazoBaHus cioB aa — aba, b — A (A — mycToe ClI0BO).
OnumuTe aaropuT™ it 2-I€HTOYHON MaluHbl ThIOpUHTA, KOTOPBIM peliaeT 3Ty NpodieMy
3a Bpems O(n), T1Ie n — JAJIMHA BXO/A.

65. Jokaxure, 4yTO paspeumma mpoOieMa TOXAECTBa CIOB ISl acCOIMAaTHBHOIO
UCUHMCIICHUS B ajdaBute a,b ¢ npaBuiamMu npeodpasoBanus cioB a — A, b — 1 (A — mycroe
ci10B0). ONHIIKATE aNTrOPUTM ISl 2-JICHTOYHOW MaliuHbl ThIOPUHTA, KOTOPBIA peIIaeT 3Ty
npoOnemy 3a Bpemst O(n), rie n — JAJIMHA BXOJA.

66. Pa3pemuma 511 3aj1a4a MPOBEPKH PABEHCTBA CJIOB YIS MOJIYTPYII, B KOTOPBIX JieBas 4acTb
Ka)KJ0r0 COOTHOILLIEHUSI UMEET JUIUHY 17

67. Pa3pemmima nu 3a1aya mpoBEpKU paBEHCTBA CJIOB JJISl MOJIYTPYIII C COOTHOLICHUSIMU
BUAa au = av (30ecb a — HEKoTopas (UKcUpoBaHHAs oOpasylomias, oOmas ais BCexX
COOTHONICHU)?

68. Paspemmma 1 mpoBepka 00mIe3HAYUMOCTH (HOPMYI JIOTUKH TIEPBOTO TIOPSIKA, B
KOTOpBIE BXOJAUT OJWH OMHAPHBIA (DYHKIMOHATBHBIM CUMBOJI U MPOU3BOIBLHOE KOJTUYECTBO
YHapHBIX MTPEIUKATHBIX CHMBOJIOB U KOHCTaHT?

69. [lepeyncnuMo 1M MHOMXECTBO 3aMKHYTHIX (OpMyN JIOTHKH MEpPBOrO TMOPSIKa,
WMCTHUHHBIX BO BCEX OECKOHEUHBIX MHTEPIPETALMIX?
70. AccCOlMaTUBHOE WCUUCIICHUE HA3bIBACTCS AalUKINYECKHUM, €CIH HHUKAKOE CIIOBO

HEIB3sI MTOJTYYUTh U3 CaMOTo ce0sl TI0CiIe HECKOIBKUX (XOTs OBl 0JfHOM) 3ameH. [lepeunciumo
JIM MHOXKECTBO aI[UKJIMYECKUX UCUUCICHHI?

[Tprmepsl BOIIPOCOB Ha JOKA3aTeIbCTBA U3 Kypca:

1. Jloka3aTrenbCTBO TOrO, YTO 3HA4EHHE (OPMYJIbI MEPBOrO MOPSAKA 3aBUCUT TOJBKO OT
3HaYeHU! mapameTpoB (GOPMYIIbI.

2. Jloka3aTesbCTBO TEOPEMBI ACTYKIIUU B UCUMCIEHUN BbICKA3bIBAaHUI.

3. Jloka3aTenbCTBO KOPPEKTHOCTH CKOJIEMHU3ALMM  (BBIIOJIHMMOCTb  CKOJIEMH3AIMU
PaBHOCHJIbHA BBIMOJIHUMOCTH UCXOIHON (OPMYIIbI).

4. Jloka3aTenbCTBO IOJIHOTHI METOAa pPEe30oMIouMi st (opMya MepBOro mopsaka (ams
HEBBIMOJIHUMON (POPMYJIbI CYIIECTBYET OIIPOBEPIKEHUE).

5. Jloka3aTenbCTBO TEOPEMBI O MPEIBAPEHHON HOpMalIbHOU (hopMe.

6. CBOIMMOCTb TPOBEPKH BBIMOJIHUMOCTH (HOPMYJIBI MCUMUCICHUS BbICKA3bIBAaHUI K
npoBepke BbinogHuMoctn KHO®.

ITpumepsl 3a1ay.

Jlerkue:
1. CymectByer nm BeIBOAMMAs (GOpMylia MCUHCICHHS BBICKA3bIBAaHMH, HAYMHAIOMIASCS C
OTpULIAHUS?
2. Haiiaure dopmyny B mpeaBapEHHON HOPpMaIbHOM (popMe, paBHOCHIIBHYIO
bopmyne
~((VzB(z) — JxA(x)) — VzA(x)).
Cpennue:

3. Pa3zpemmmo 11 MHOXKECTBO (OpPMYJI IEPBOTO MOPSAKA C OAHUM IapamMeTpom?
4. SIpnsercs nu oO1Ie3HAYMMOH cienyromas Gopmya



JxVy(A(z,y) A Ay, z) = (A(z, z) ~ A(y,y))) ?

Tpynusie:
5. JIokakuTe, 4To JJIsl JIF0OOM MepecTaHOBKH O (opmyJia

V;zi =V, Zs()

BBIBOJIUTCS B MCUMCIICHHH BhICKa3biBaHuit 32 O(N) 1maros, rjae N — KOJMYECTBO MEPEMEHHBIX.
6. Jlokaxxute, uto hopmyna

dxVy3dz((F(y,z) — F(x,z)) = (F(x,z) — F(y,x)))

UCTHHHA B JIIOOOH MHTEPIIPETAI[MHM HA KOHEYHON 00JacTH U JIOKHA B HEKOTOPOM MHTEPIPETALIMH Ha
OeCKOHEUHOM 00J1acTH.



