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1. | Jlekuuu 32 32 | yacoB
2. | JlaGopaTopHbie paGoThI 4acoB
3. | IpakTHYeCKHe 3aHATHS 40 40 | uacos
4. | Kypcosoii npoext/pa6ora (KPC) (ayauTopnas) 4acos
5. | Bcero ayAHTOPHBIX 3aHATHIT (Cymma 1-4) 72 72 | yacoB
6. W3 HuX B MHTEPaKTHBHOH dopme 20 20 | yacoB
7. | CamocrositennHas paGora cryaentos (CPC) 72 72 | gacoB
8. | Bcero (6e3 3x3ameHa) (Cymma 5,7) 144 144 | yacoB
9. | Camocrt. paboTa Ha NOArOTOBKY, CAa4y 3K3aMeHa 36 36 | yacoB
10 O6was Tpya0eMKoOCTb (Cymma 8,9) 180 180 | gacos
(B 3a4eTHBIX eJHHHLIAX) 5 5 3ET
3ayer HET cemecTp Aud. 3auer HET cemecTp
JK3amMeH 3 cemecTp
Tomck 2016
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Paccmotpena n ogoOpena Ha 3aceﬂamml}<aq)enpbl
poToKoIT Ne oT«__~» 20 T

JIueT corsiacoBaHuii

Pa6ouas mporpamMma cocTasiieHa ¢ yuyetoM TpeboBanuii ®enepansHoro I'ocynapeTBenHOro 06paso-
BaTEJIBHOIO CTaHAapTa Bhiciiero mnpodeccruonansaoro obpasosanus (PI'OC BO) mo HampaBieHHIO

nozaroroku 09.03.01 HudopmaTrka ¥ BEMHCIUTENbHAS TEXHUKA (YPOBEHb OakajiaBpuara), yTBEp-

xaernoro 12.01.2016 mpuka3 Ne 5, paccMOTpeHa M yTBEPXKIEHA
(nara yreepxxaenns ®I'OC BI1O)

Ha 3acelaHuu Kadeapsl /[3.0%. yea , IPOTOKOJI Ne /7
PaspaGorunk _KkaHJ. ¢pu3.-Mat. HayK, npodeccop xkah.KCVII @9 B.M. 31036K0B
(mommkHOCTS, Kadenpa) (noanuce) (®.H.0)

3as. kadenpoit KCVII

(momxHOCTB, Kadenpa)

10.A.Illypeiru"
(®.1.0.)

PaGoyas nmporpamma corjiacoBata ¢ hakyapTeToM, NpouIHpyolel u BblTyckaromei kaden-
paMH HanpasJIeHHs TOATOTOBKH (CHEHATBHOCTH).

Jlexan ®BC % E. B. Uctureyena
(Ha3BaHHe (paKyabTeTa) (HOW (®.1.0.)

3aB. npodunupyomei
U BBIyCKaromme# kapenpoi KCVII .- 10.A. lllypeirun
(ua3Banue Kadeapsi) (noanucs) (®.1.0)

JKcmeprT:
/
Jouent xad. KCVII, kanj. Tex. HAyK A m H.IO. Xabubyauna
(mecTo paboTsl, 3aHUMaeMasi JO/DKHOCTB) (ndfnucs) (®.1.0.)
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1. lean u 3apaun qucHHIIAHEBL: O0yuenue Mamemamu4eckou 102uKe U meopuu ai2opummos.

B pesynomame uzyuenus oucyuniunel cmyoeHmol OONHCHbL.

o Oceoumv popmanbHblil A3LIK MAMEMAMUYECKOU I02UKU OI5L MAMEMAMUYECKUX YMBEPIHCOeH Ul
(A3bIK 102UKU NPEOUKamos),

o  Oceoumb pasiuyHvle Gopmaiu3ayuu NOHAMUL al20PUMMA U 6bIYUCIUMOU PYHKYUU,

e Oceoums 0CHOBHbBIE 3HAHUS O CIOHCHOCMU ANIZOPUMMOS.

2. Mecro qucuunaansl B ctpykrype OOIL: Jucyuniuna « Mamemamuyeckas noeuka u meopus an-
2opummosy (b1.B.O/.3) omnocumcs x éapuamusnoti yacmu 61oka b1 yuxkna OOII 6akanaspuama no
Hanpaenenuio noozomoeku 6akanaépoe 09.03.01 «Hugopmamuka u blyUCIUMENLHAS MEXHUKAY,
npoguns noozomosxku « Cucmemvl aBMoMamu3uUpoOSaAHHO20 NPOEKMUPOBAHUSY.

Jucyunnunvl, komopwie 011 uzydyenue OAHHOU OUCYUNIUHGL SANFI0MCS npeduiecmeyouumu. «IIpo-
epammupoeanuey (b1.B.O/15), «/Quckpemnas mamemamuka» (b1.B.ON.4), «Mamemamuxay
(B1.B.5). Kpome smux oucyuniun, uz oucyuniun oa1oxka b1 oucyunnuna « Mamemamuyeckas no2uka u
meopusi aneopuUmmOos» umeem J02UYeCcKyio U CO0epI’HCAmelbHO-MeMOOUYECKYI0 83AUMOCBA3b C OUCYU-
niunamu «Hckycemeennwviti unmennexkmy (b1.B.JIB.9), « Hogvle mexunonocuu 6 npozpammuposanuu»
(b1.B.0O/1.10), «Teopus cucmem u cucmemuwiii anaiuz» (b1.B.0/].6), «Teopus u cucmemsl ynpaene-
nusa» (b1.B.O/A.8), «Hayuno-uccreoosamenvckasn paboma cmyoenmosy (b1.B./[B.6.

3. TpeboBanus K pe3yibTaTaM O0CBOCHHS AHCHHILUIHHBI:

[poniecc u3y4eHus TUCIUILTHHBI HAIIPaBJIeH Ha (GOPMUPOBAHUE CICAYIOIUX KOMIIETECHIIUH

ObwexynomypHas KOMnemeHyus.:

® cnocobrnocme k camoopeanusayuu u camoobpazosanuio (OK-7).

[TpodeccronanbHasi KOMIETEHITUS

®  CcnocobHocmb 060CHOBLIBAMb NPUHUMAECMbLE NPOEKMHbIE PeUleHUs], OCYUeCmEIsiMb NOCMAHOBKY U
BbINOIHAMb IKCNEPUMEHMbL NO NPOBePKe ux Koppekmuocmu u sgpgpexmusnocmu (IK-3)

B pe3ynbraTte u3ydeHus JUCIMIUTHHBI CTYACHT J0JDKCH:

3name:

Muccuio mamemamuueckou 102UKU;

GopmanvHblil A36IK MAMEMAMUYECKOU 102UKU (A3bIK 102UKU NPEOUKamos) 01 3anucu mamemamuye-
CKUX YMBEPAHCOCHUL;

J02UKY 8bICKA3bIGAHULL,

OCHOBYL I02UKU NPEOUKAMO8;

OCHOBHbIE NOHAMUSL MEOPUU MHOICECNE,

OCHOBHble NOHAMUSL POPMANLHBIX (AKCUOMAMUYECKUX) MEOPUll;

ghopmanvrbie npedcmasienus an2oPUMMO8 U blYUCIUMbIX QyHKYull (Mawunvl Tolopunea u yacmuy-
HO-peKypcusHbvle YYHKYuu),

3HamMb pasnudHvle 6UObL OOKA3AMENbCME;

3HAMb OCHOBHbLLE NOHAMUSL CTIOACHOCU AI2OPUMMO8 U 3a0aY,

0bweuszsecmuule CN0JCHbIE 3A0a4U (C MOYKU 3PEHUS BLIYUCTEHUL).

Ymems:

omauyams 6eccmviCleHHble YMBEPAHCOCHUS OM OCMBICIEHHBIX YMBEPAHCOCHUU,
OMAUYAMb UCMUHHBIE YMEEPIHCOCHUSA OM JIOICHBIX YMBEPICOCHUU,

omau4ams OOKA3aHHbLE YMEEPAHCOCHUS. OM HEOOKA3AHHBIX YMEEPAHCOCHUU,
NPUMEHSIMb OCHOBHbIE Pe3ybmambvl 102UKU 6bICKA3bI6AHUN HA NPAKMUKE,
NOHUMAmMb OOKA3amenbCmea;

onpeoensims CI0HCHOCMb AN20PUMMO8 U CPABHUBAMb QI2OPUMMbL NO CLONCHOCMU.

Bnadems: cnoco6Hocmbvio nepesooums ymeepilcoeHus ¢ ecmecmseHH020 A3blKa HA QOPMalbHbLU

A3bIK U 00pamHo;
Memooamu MamemMamuyecKo 102UKu, HeobXo00uUMot 05 NPOSPAMMUPOBAHUS U OOKA3AMENbCME.
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4. O0beM AUCHHILTHHBI B BHbI Y4€0HOMH padoThI

O6H.Iaﬂ TPYAOEMKOCTh JUCIHHUIIJIMHBI COCTABJISICT 5 3a4YCTHHBIX CAUHUIL.
Bun y4e6Hoit paboTsl Berdiaon : CeMecTpsl
AyIuTOpHBIE 3aHATHS (BCeEro) 72 72
B ToM uuce: - - - -
Jlexuuu 32 32
JlaGopatopHbie paboTsl (JIP)
[MpakTuueckue 3ansaTus (I13) 40 40
Cemunapsl (C)
KosnokBuymsi (K)
KypcoBoii mpoekT/(padoTa) (ayIMTOpHas Harpy3Kka)
CamocrosiTesibHasi pa6oTa (Bcero) 72 72
B ToMm uucne: l
KypcoBoii mpoekt(pabota) (camocTosTebHas paboTa) He npenycMOTpeHO
PerieHrue HHIMBUIYAJIbHBIX 33124 30 30
ITpopaGoTKa JIEKIIMOHHOIO MaTepuaa 8 8
Pemenune 3a1a4 NOBbILIEHHON TPYAHOCTH 10 10
CaMOCTOSATENIbHOE H3YYEHHE TEM 12 12
[TonroroBka K 3K3aMeHy 12 12
Bua npoMeKyTO4YHO# aTTecTauuH (3K3aMeH) 36 36
O6mas TpyA0eMKOCTh Yac 180 180
3avernsle Eaunuibl TpyaoeMKoCTH 5 5
5. Conepxanue JUCHHILTHHBI
5.1. Paznesibl AMCUHILIAH H BUABI 3aHATHH
= &= § : '8 6 Cl:? > g E
Ne HaumeHoBaHHMe pas3fena Aucuu- | = 8 E| & E % & = E g 5 § i
2 Q.= S x 08 s 5 e n KOMIIETEHLIMH
n/n TUTMHBI & S E|EE 2ol S K o § 2 (OK, IK)
= O = 8 O ) 2
1. | Muccust MaTeMaTH4eCcKo oru- | 4 4 4 12 OK-7
KU
2. | OCHOBBI TEOPUU MHOXKECTB 8 12 24 44 I1K-3
3. | [Ipono3uumoHaIbHAs JOTHKa 4 6 12 22 I1K-3
4. | SI3bIku nepBOro nopsaka - 6 12 22 I1K-3
5 AKCHOMaTHYECKHH METOJ 3 2 4 9 I1K-3
6. | MaremaTH4yeckoe qOKa3aTelb- 3 4 8 15 [1K-3
CTBO
7. | AIrOpPUTMBI U CJIO)KHOCTD BbI- 6 6 8 20 [1K-3
YUCJIEHUH
5.2. Coxep:xaHue pa3aesioB JHCIHILTHHBI (110 JIeKIHUAM)
HaumeHnoBanue
Ne pasneios HaumeHOBaHMe TeM JieK- Tpynoem- | ®opmwup.
1/ LMH [0 pas3zaeiam ConeprxaHue pa3zienoB KOCTb KOMIIe-
e (4ac) TEHLIUU
1 | Muccus matrema- | BBeneHue B MaTeMaru- Ilenu, 3ana4yu MaTeMaTH4eCKOi 2 OK-7
THYECKOM JIOTH- | YECKYIO JIOTUKY JIOTHKH, CBSI3b C MATEMATHKOM U C
K. peaibHBIM MUPOM, MapagoKChl,
co(u3MBl, JOrHUIECKUE OLTUOKH
Kparkas ucropus AHTHYHas JOTHKa U MaTeMaTHKa, 2 OK-7
JIOTUKH CTaHOBJIEHUE MaTeMaThy. Jloru-
KH, COBpEMEHHasl JIOTHKa
2 | OcHoBbl TeopuH | MHTYyHMTHBHAsS T€OpHs HausHas teopust MHOxkecTB Kan- 1 I1K-3
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MHOXECTB MHOJKECTB Topa, mapanokc Paccena
Onepauun Hag ByneBbl onepauuu, AMarpaMmbl 2 I1K-3
MHOX€ECTBaMH Diinepa u Bena
OTHOLIEHUS OnpeneneHus, CBOWCTBA 2 I1K-3
DKBUBAJIEHTHOCTb U Onpenenexus, CBOCTBa 1 [1K-3
NOPSAI0K
DyHKIUA Onpenenexus, CBOUCTBa 2 [1K-3
3 | Ipono3uumo- Bricka3biBaHus U BbiCKa- | CeMaHTHKa BbICKa3bIBaHUM 1 I[1K-3
HaJIbHAsl JIOTHKA | 3bIBaTeNIbHbIE (POPMBI
SI3bIK TOTHKH BbICKa3bl- | [Ipono3uiMoHanbHbIe Onepalyy, 1 I1K-3
BaHUM CHHTAKCHUC
TaBTon0rMM ¥ paBHoO- Onpenenexusi, 10Ka3aTeabCTBA 2 I1K-3
CUJIbHOCTH
4 | SI3biku nepsoro | [penukatsl U kBaHTOpbl | OmnpeneneHue nNpeaIukaToB U 1 [1K-3
nopsizka KBaHTOPOB
Tepmbl U GpopMy.ibl CuHrakcuc 1 [1K-3
OO0uie3Ha4yuMBbI€ U BbI- OnpeneneHus U 10Ka3aTeIbCTBA 1 [1K-3
MOJIHUMBbIE (HOPMYJIBI
I[MepeBon ¢ ectecTBeHHO- | Teopus u MpakTHKa nepeBoaa 1 I[1K-3
ro s3bIKa Ha JIOTHYECKHH
1 00paTHO
5 | Akcuomaruye- [IpenBapuTebHbIE M0- CeMaHTHYECKHE MOHATHSA 0.5 [1K-3
CKHii METOI HSATHUS ¥ POCThIE NPU-
Mepbl
DopMalibHbIE aKCUOMa- Jloka3zyeMoCTh U CEMaHTHUYECKas 0.5 [K-3
THUYECKHE TEOPHHU CTPYKTYpa si3blKa
Hcuncnenue BbICKa3bl- CHHTAaKCHC UCUUCIIEHHS BbICKaA- 1 I1K-3
BaHUM 3bIBaHUM
Teopun nepBoro nopsin- | CHHTaKCUC U CBOMCTBA TEOpUid 1 I1K-3
Ka
AKcHOMaTH3aluu reo- AKCHOMBI, HEEBKJIUI0BA F€OMET- 0.5 [1K-3
METpHHU pust
Apudmeruxa ITeano AKCHOMBI 0.5 I1K-3
6 | Maremaruye- WHaykuus WHIyKTHBHBIE pacCykIeHHs 0.5 I1K-3
CKO€ 0Ka3a- Maremartr4eckas MH- Pa3nuuHble BUIBI 1OKA3aTENBCTB 1 [K-3
TEIbCTBO JIYKLUS 10 MHIYKLUU
PaznudHble BUIbI JOKa-. | [IpuMepsl 10Ka3aTenbCcTB 1 [1K-3
3aTeNbCTB B MATEMaTHKE
KommbroTepHsie J0Ka3a- | [IpoGieMsl, peraembie KOMITBIO- 0.5 I1K-3
TEJIbCTBA TepOM
7 | Anroputmsl 1 YacTuuHO-peKypcuBHble | PopManu3aims BeIYUCITUMOMN 1.5 [1K-3
CJIO)KHOCTb BbI- GdyHKUIUH (yHKIUH
YUCIIEHUH Hpyrue popmanuszaumu | Mamunsl ThropuHra 1.5 [1K-3
, IrOpUTMa
AnroputmMuuecku Hepas- | Tesuc Yepua, rpaHULIbl aJITOPHT- 1 IK-3
peLuMbie TpodIEMbI MH3aLMHU U BBIYUCIHMOCTH
CJI0’KHOCTb aJITOPUTMOB | ACUMIITOTHYECKUE 0003HAUCHHS, 1.5 [K-3
CpaBHEHHUE aJITOPUTMOB
Cl0o’KHOCTb 3a/1a4 «Jlerkue» u «TpyHbIe» 3a0a4u 0.5 [1K-3

5.3. Pazjennbl AMCHHILUIAHBI H MEKIHCIHILIHHAPHbBIE CBSA3H ¢ 00ecneYnBalOMMH (peAbIAYIH-

MH) B o0ecrniedHBaeMbIMH (IOC/IeIyIOMHMH) THCHHILITHHAMH

Ne HaumeHoBaH#e oOecnieqnBao- Ne Ne paznenoB JaHHO#M TUCHMIUTHHBI U3 Tab61.5.2, s
n/n | mux (mpeapayIuX) 1 obecneyn- KOTOPBIX HEOOXOIMMO H3ydeHHe 00eCIIeYnBaOIIUX
BaeMbIX (ITOCJIEYIOIUX) JUCIIU- (mpensiaymx) U o0ecrednBaeMbIX (TIOCIEYIOIMHUX )
IUTMH JACIUILIAH
1 [ 2 ] 3 | 4 5] 6 ] 7
[Ipepinynmme (obecnednBaoIye) AUCIUILIMHBI
1 | IlporpammupoBanue + | ] | | + | + | +
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2 | luckpeTHasi MaTeMaTHKa + + +
3 | MaremaTuka 2 .3 + +
[Tocnenyromue (oGecrieunBaemMsbie) TUCITUATLTAHBI
1 VcKycCTBeHHBINH UHTEIIEKT 3 + + +h + + +
2 HoBBble TEXHOJIOTHH B IIPOrpam- + +
MHPOBaHHUHU
3 Teopust cucteM U CUCTEMHBIN + .2 +
aHaJIn3
4 Teopus u cucTEMBI yIIpaBJIeHUS + +
5 Hay4no-uccnenoBarenbckas pa- 25 s + H + +
60Ta CTYJICHTOB

5.4. CooTBeTcTBHE KOMIIETEHIHIH, GOpMHPYEMBbIX IPH U3Y4YeHHH THCHHUILIHHBI, H BHI0B 3aHATHI

[lepeuenn Bu b1 3ansTrii ®OopMBI KOHTPOJIS
xommereHtwmii | JI | JIa6 | IIp. | KII | CPC

OK-7 % + + | BeinonHeHHe HHAUBUIYAIBHOM pabOTHI IO TEMaM:
pelLIeHHE JTIOTMYECKHX 3a/1a4; TeCThl Ha 3HAHUE MHUC-
CHM MaTEMaTU4ECKOH JIOTHKH, Ha 3HAaHHUE I1apazioK-
COB, CO(U3MOB, POJTH MAaTEMATUKH, CBSI3H JIOTHKH C
peaIbHbIM MUPOM, HCTOPHH JIOTHKH, SK3aMEH.

[1K-3 + + + | BeimosgHeHUe WHAUBUIYAIBHOM pabOTHI IO TEMaM:

IIEPEBOJIbI C €CTECTBEHHOTO SI3bIKa HAa MaTeMaTHy4e-
CKHH ¥ 00paTHO; ONpee/ieHHe HCTUHHOCTH B IPpeod-
pa3oBaHus GOpPMYII JIOTHKH BBICKA3bIBAHUMN; 3a1auM C
MHO)KECTBAMU; 3a1a4¥ C OTHOIIECHUSAMH U QYHKIUS-
MH, 33/Ia4¥ C BBIYUCITUMBIME QYHKIUSIMH; 33/1a44 HA
CJIO)KHOCTDH BBIYHCIICHHH, TECTBI, IK3aMEH.

JI — nexuwusi, [Ip — npakTHYecKre U ceMUHapcKue 3aHsaTusl, JIab — nabopatopusle pabotsi, KP/KIT —
KypcoBas pabota/mpoext, CPC — camocrosrenbHas pabora cTyeHTa

6. MeToabl B (pOpMBI OPraHH3AIUH 00y4eHHSs

TexHoJIOrnH HHTEPAKTHBHOIO 00y4YeHHs! IPH pa3sHbIX ¢popMax 3aHATHIH B Yacax
[IpakTuye- T
®opwmel | Jleknuu CKHe p Ly A Bce-

Macrep-

Meto1b1 (gac) 3aHATHUSA (dac) ro
KJ1ace (4ac)
(gac)
JluHaMu4YeCKHe HHTEPAKTHBHBIC JIe- 6 4 10
MoHctpanuu B CDF-dopmare

PaGota B xomaHe < 2
[TouckoBbIf METOL 2 2 4
WccnenoBarenbCKuii METOJ 2 . 4
WTOro MHTEpaKTUBHBIX 3aHATHH 6 6 8 20

Crnucok JMHAMHYECKHX HHTEPAKTHBHBIX AeMoHcTpaiuii B CDF-¢dopmare npuBeieH B IPUIIOKEHHH.

7. JlabopaTopHbIii NPAKTHKYM He NPEAyCMOTPEH

8. [IpakTHyeckne 3aHATHS

No
/11

No ta0ur.
5.2

HanmeHoBaHHe IPAKTHYECKUX 3aHATHI

Tpyn Komnerenuuu

(dac.)
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1 1 Pemenue nornueckux 3anay B OK-7
2 12 AnreGpa MHOXECTB 3 OIIK-1
312 3aga4y ¢ OTHOIIECHUSMHU 3 OIIK-1
4 |2 3anauu ¢ QyHKIUSIMU 3 OIIK-1
312 3aayu Co CrielMaAIbHBIMU BUJIaMU OTHOLLIEHUH 3 OIIK-1
6:§3 Onpenenenue KICTUHHOCTH U npeobpazoBanus pop- | 6 OIIK-1
MYJI JIOTHKH BBICKa3bIBaHUH
7 |4 [TepeBoapbI C €CTECTBEHHOIO 3bIKa Ha MaTeMaTH4e- 6 OIIK-1
CKHit 1 00paTHO
8 |5-6 3amauyn Ha JOKa3aTeILCTBO 6 OIIK-1
9 |7 3aauu Ha CJI0XKHOCTh BBIYUCIIEHUHI 6 OI1K-1
9. CamocTosiTe/ibHas paboTa
Ne Nowms Temaruka caMoCTOSTETHHOM paboThI Tpy- | Kom- | KouTpomns BemonHe-
n/n | Taln (TeMBI JUIS CAMOCTOSITETBHOTO U3Y4EHUS) J0- | meres- HUS paboThI
= eM- 105051
KOCTh OK,
(gac.) [1K
141 Muccus MaTeMaTH4eCKOM JIOTHKH - OK-7 | [IpoBepka pemieHus
WH/IUBUAYaIbHBIX
3aja4, TeCThl
4 |2 AnrebGpa MHOXECTB. 6 OIIK-1 | ITpoBepka pemenus
Pemenne uHAMBUyaTbHBIX 3aa4. 3aga4
Pemmenue 3a1a4 MOBBIIIEHHON TPYAHOCTH.
5 (2 OTtHoeHus. 6 OIIK-1 | ITpoBepka perieHus
Pemenue nHAMBHIYyabHBIX 3a/a4. 3aja4
Penienue 3a/1a4 NOBBIIIEHHON TPYAHOCTH.
6 |2 OyHKIHUH. 6 OIIK-1 | ITpoBepka pemeHus
Pemenne nHIMBUAYaIbHBIX 3a/1a4. 3a1a4
PemeHue 3aa4 MOBBIIIEHHON TPYAHOCTH.
7112 CrienpabHbIE BUIBI OTHOLICHUH. 6 OIIK-1 | ITpoBepka perieHus
Pemmenre WHAMBUIYAIBHBIX 3a/1a4. 3aja4
Penenue 3a/1a4 NOBBIIIEHHONW TPYAHOCTH.
3 (TS OnpeneneHue HICTHHHOCTH U peobpazo- 12 | OIIK-1 | [IpoBepka pemenus
BaHMs (OPMYJI IOTUKH BBICKA3bIBAaHUH. WHIABUIYaIbHBIX
PemeHne WHIMBUAIYAIBHBIX 3a/1a4. 3a1a4
2 |4 [lepeBoibI C €CTECTBEHHOIO s3bIKa HA Ma- 12 | OIIK-1 | IIpoBepka pemenus
TeMaTU4YeCKuil 1 oOpaTHO. Pemenue un- WH/IMBUATYaJIbHBIX
JIMBUIYATBHBIX 3a]a4. 3ajad,
8 |5 AKCHOMaTHYECKHH METOI. - OIIK-1 | ITpoBepka pemenus
Pemenue 3a1a4 NOBBIIEHHON TPYAHOCTH. 3aj1a4
9 |6 MaremaTuyeckoe 10Ka3aTeabCTBO 8 OIIK-1 | IIpoBepka pemenus
Pemenue WHAMBUTYAIbHBIX 3a/1a4. 3a1a4
Pemenne 3a1a4 NOBBIIEHHON TPYAHOCTH
10 (7 CnoXHOCTh aNrOPUTMOB H CJIOKHOCTH 8 OIIK-1 | IIpoBepka pemeHus
3a7a4. Penenre HHAMBUIYyaIbHBIX 33/1a4. WH/IABUTYATBHBIX
3aj1a4

OcHOBHBIE TPeOOBAHUS U METOJIUYECKUE YKa3aHHs [0 PEUICHHUIO 3a/1a4 a TaK)Ke IpejiaracMble Bapu-
aHTHI 33/1a4 NpeJcTaBiIeHbl B mocobuu [12.3.1].
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10. IlIpuMepHasi TEMATHKA KyPCOBBIX NPOEKTOB (paboT) HE IIPeyCMOTPEHO

11. PeiiTuHroBasi cucreMa /|Jisi OLIEHKH yCIIeBAa€MOCTH CTY/I€HTOB
Tabimua 11.1 - bajibHbIE OLIEHKH VIS 9JIEMEHTOB KOHTPOJIS.

. | MakcumaIbHBIH
Makcumanb- | MakcuMaabHbIH
. = Oasut 3a nepuon
DJeMeHTHI y4eOHOM es- HBIM Oayut Ha 1- | Oayut 3a mepuon e T Bceero 3a
TEIbHOCTH yio KT ¢ Haua- | mexay 1KT u Y cemMecTp
Ha KOHeI] ce-
J1a cemecTpa 2KT
MecTpa
[Tocemenue 3aHsATHH 2 g 2 6
BrinonHenne WHAUBUIYalIb- 14 18 16 48
HBIX 3aJaHUH
KoMnoHeHT CBOEBpeMEHHO- 2 , 2 6
CTH
Pemenue 3a1a4 NOBbIILIEH- 10 10
HOM TPYAHOCTH
Hroro makcumyM 3a nepu- 18 22 30 70
ox
JK3aMeH 30
Hapacraiomum uTorom 18 40 70 100

HpI/IMCpBI 3K3aMCHAIIHOHHBIX BOIIPOCOB MPEACTABJICHBI B IIPUJIOKCHUHU.

Tabauna 11.2 - [lepecyer 6aJ10B B OLIEHKH 32 KOHTPOJIbHBIE TOYKH

BaJjibl Ha 1aTy KOHTPOJILHOH TOYKH Onenka
> 90 % ot MakcuMabHOU cyMMBI 6ayutoB Ha aaty KT 3
Ot 70% 1o 89% ot MakcuMaIbHOM cyMMbI OajutoB Ha naty KT -
Ot 60% 10 69% OT MaKCHMAIBHOM cyMMBI Oajl10B Ha naty KT 3
<60 % ot MmakcuManbHOM cymmbl OayiioB Ha gaty KT '

Ta6mua 11.3 — [Tepecuer cymmbl 6a/UI0B B TPAAUIHOHHYIO U MEXKIYHAPOIHYIO OLIEHKY

Onenka (FOC) HUrorosas cymma 6a.11.11(13, Y4YHTBI- Onuenka (ECTS)
BaeT YCIENIHO CAAHHBIH YK3aMeH
5 (oTu4HO) (3aYTEHO) 90 - 100 A (OTIHYHO)
85-89 B (ouens xopommo)
AT 75 _84 C (xoporio)
(3a4TeHo) 70-74
3 (yAOBIETBOPHUTEIILHO) 65 — 69 A
(3auTeHO) 60 - 64 E (mocpeacTBeHHO)
2 (Hey10BJIETBOPUTEIIb-
HO), Huxe 60 6an108 F (Hey10BJIETBOPHTEIHHO)
(He 3a4TeHO)

12. Y4eOHo-MeTOANYECKOE H HHPOPMAIITHOHHOE O0ecnedYeHHe IHCIMILIMHbI:

OcHoBHasi JIUTepaTypa

1. B. M. 31036K0B. Martemarrueckas JOTHKa U TEOPHUS AITOPUTMOB: yueOHoe mocobue. — Tomck: Db

Kontent, 2015.— 236 ¢. ISBN 978-5-4332-0197-2
([2nexrponnsiit pecype]. — URL: https:/edu.tusur.ru/training/publications/5988)

2. B. M. 3i03bK0B. Teopus aaropuTMoB: y4eOHOe IOcoOHe IS BY30B — 2-€ M3J., UCIIP. W JIOI. —
Tomck: UznarensctBo Tomckoro yausepeuteta, 2009. — 162 ¢. ISBN 978-5-7511-1932-4 (22 3k3)

3. B. M. 3103bK0B, A. A. lllenynanoB. Marematu4eckasi JOTHMKa ¥ TEOPHS aJITOPUTMOB: y4eOHOE I10-
cobue Juist By30B — 2-¢ u3al. — M.: ['opsdas munus-Tenexom, 2007. — 176 c. — (CrenuansHOCTh U1
BBICIINX y4eOHbIX 3aBeneHuit). [SBN 5-93517-349-2 (101 ak3.)
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Jlono/IHATEIbHAS JHTEPATypa

4. HeneiiBona H. H. IIpuknagnas noruka: Y4e6Hoe nocobue / Hukonait Hukonaesuu HeneiiBoza;
MuHuCcTEpCcTBO 001mero u nmpodeccuoHanbHoro oopaszoBanus Poccutickoii @enepanun, Y iMypacKui
roCyJIapCTBEHHBIH YHUBEpCHTET. - MxeBck : M3gatenscTBO Y amypTckoro yHuBepcurera, 1997. - 385
c. (5 3k3.)

5. BouwBayeB P. T. DiieMeHThI MaTeMaTH4ECKOM JIOTUKH M TEOPUU MHOXKECTB: Y 4eOHOe mocoldue s
BY30B — MuHck: YHuBepcuterckoe, 1986. - 108 c. (10 3k3.)

6. Kmunau C. K. Maremaruueckas soruka: [lep. anrim. - 3-e usa., crepeorun. - M. : KomKnura, 2007 ;
M.: YPCC, 2007. — 480 c. ISBN 978-5-484-00802-5 (20 x3.)

Y4yeOHO-MeTOAHYeCKHEe 0Co0us 1 TpedyeMoe NporpaMMHoe odecrnedeHne

IIpakTHYeckue 3aHATHS

7. B. M. 3103pK0B. MaTemaTHuecKasi JOTHKa U TEOPHS AJITOPHTMOB: Y4eOHOE METOHYECKOE ITOCOOHE.
— Tomck: @akynbTer aucTannuoHHOro odyuenus, TYCVYP, 2015. — 80 c.

([Onexrponnsrii pecypce]. — URL:

http://new kcup.tusur.ru/sites/default/files/library/logic_solvebook _zyuzkov_2015.pdf)

Crp. 60-80.

8. B. M. 3103pK0B. 3a7a4d ¥ YIpaKHEHUS 10 MAaTEMaTUYECKOH JIOTUKE U TEOPHH aITOPUTMOB: y4eO-

HOe MeToaudeckoe mocobue. TOMCKHIA roCy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PaIno-
aneKTpoHHUKH. - Tomck, 2007. - 101 c. (35 2k3.) Ctp. 60-100.

CamocrosiTesibHasi padoTa

9. B. M. 3103pK0B. MaremaTi4eckas JOTHKA U TEOPHUS AJITOPUTMOB: YdeOHOEe METOIHYECKOE MTOCOOHeE.
— Tomck: @akynsreT quctaniuonHoro ooydyenus, TYCVYP, 2015. - 80 c.

([9nextponnsrii pecypc]. — URL:

http://new.kcup.tusur.ru/sites/default/files/library/logic_solvebook _zyuzkov_2015.pdf))

Crp. 3-59.

10. B. M. 3103pK0B. 3a1a4u ¥ yIpaKHEHHS 10 MAaTEMAaTHYECKOH JIOTUKE U TEOPHH AITOPUTMOB:
yue6HOe MeToauyeckoe nocooune. TOMCKHi rocy1apCTBEHHBIH YHHBEPCUTET CHCTEM YIIPABIICHUS U
paauoaIeKTpoHHKH. - Tomck, 2007. - 101 ¢. (35 3x3.) Ctp. 5 - 59.

13. MaTepna/ibHO-TeXHHYeCKOe o0ecneyeHHe JHCHHILINHDBI: JIEKIIMOHHBIN KIacC ¢ KOMIIBIOTEPOM
¥ IIPOEKTOPOM, JKEJIaTEIbHO ¢ HHTEPAKTUBHOM JIOCKOM.

14. ®oH] 0O1IEHOYHBIX CPEICTB
®oH/1 OLICHOYHBIX CPEACTB IIPUBECH B IIPUIIOKEHUH

15. MeToau4ueckne peKOMEH/JAIMH 110 OPraHU3aIHH H H3Y4YEeHHIO THCIHILIHHBI
be3 pexoMeHaanui.
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10.
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15.
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20.
21.
22,
23,
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25.

26.
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28.
29.

30.

31.
32.
33.
34.
35.

36.
37.
38.

3K3AMEHAIIMOHHBIE BOITPOCHI
no qucuumInHe «MaremMaTHuecKas JIOTHKA U TECOpHSA AJITOPUTMOB)»

3auem o0yuath MaTemMaTHke (MHeHHe B. Ycnenckoro). JIeMOKpaTHIHOCTh MaTeMaTHKH.

Yro takoe Joruka. [[pumeps! OmHMOO0K B JOrMUECKUX paccyxaeHusX. @opmanbHas joruka Apucrorens. [lepexon
oT (OPMAJIBHO JIOTHKU K MaTeMaTH4ecKoifl. UTo Takoe MaTeMaThuyeckas Joruka?

CyIecTByeT JIi MaTeMaTHYECKHI MUP HE3aBUCHMO OT HAC WM CO3/1aeTcsl HaMH? — IBa MHeHHs. MaTeMaTHKH OT-
KpBIBAIOT WK u300peraroT? CymHOCTh MaTeMaTikH (Touka 3penuss H. H. HeneiiBozpi).

HemocTaTky eCTECTBEHHOTO si3bIKa NPH UCIIOJIb30BaHUH B MaTeMartyke. Poib popmanuzauuy MmateMaTuku. Jlis
KaKKMX MpeIMETHBIX 00J1acTeil Mbl JOJKHBI TPUMEHSTh MaTeMaTHKy? OCHOBHBIE 33124l MaTeMaTHYECKOM JIOTHKH.
3ayeM Bam usyuath popmainbHblii sA3b1k? 3HAYEHNE MAaTEMAaTUYECKON JIOTHKH 1 NPOrpaMMUPOBAHUS.
[Tapamokcsl. UTo sBIIsSETCS UCTOYHUKOM MapagokcoB B MaTemartuke. [Tapanokc mkena. ITapanoke Cokpara u [na-
toHa. [Tapanokc Anb6epra CakCOHCKOro. 3HaueHUe Napago0KCoB s MATEMaTUKH.

[Tapanokcel. YTo sBJIsSIeTCS HCTOYHUKOM NapaaokcoB B MaTemartuke. [Tapanokce beppu. [Tapanoke 6panobpes.
3HayeHue NapajoKCcoB A MaTEMAaTUKH.

[Tapanokcsl. YTo SABISETCS HCTOYHUKOM NapaJoKCcOB B MaTematkke. [1apagoke o npsMOM U NPOTUBOTIOIOKHOM
yTBepxkaeHue. [Tapanokc o mpsMOYrojbHUKE € YUCIaMU. 3HAYEHHE NMapaJoKCOB Ul MATEMAaTHKH.

[Mapanokcel. YTo sBJISIETCSI HCTOYHUKOM NapaJoKcoB B MaTemaruke. [Tapanokce o kpokoauie. ITapaaokc o HEOXH-
JaHHOM KOHTposbHOM. [Tapagokce I'emmnens. 3HaueHUe MapagoKCoOB Ul MATEMATHKH.

3anava o ABYX IIKaTyJKax. JIOrMKa U peajibHbIA MUp.

YT0 Takoe BbICKa3biBaHKWe? ATOMApHBIE U CIIOXKHbIE BbICKa3bIBaHus. Cornamenue 00 MICTHHHOCTHBIX 3HAUEHUAX
BbICKa3biBaHMi. CorameHe 00 UICTUHHOCTHOM 3HaYE€HUH CJIOKHOTO BbICKA3bIBaHHS.

@opmalibHblil A3bIK. [IpeameTsl 1 yHuBepcyM. KoncranTel 1 nepeMenHble. @yHkuuu. Tepmbl. OTHOIEHUS U Npe-
IMKaThl. DiemMeHTapHsie popmyibl. CiaoxHbie popmyJsl. HTepripeTanus Gpopmyi.

CoryaiieHue o JJOTHYECKOM 3HAYeHUH dIeMEeHTapHO! GopMyJibl. Jlornueckue CBSI3KH: KOHBIOHKLNS, TU3bIOHK-
s, orpunanue. Kakue yTBepKIeHHs NPH NepeBojie Ha GOpMabHbIN A3BIK UCTIONB3YIOT KOHBIOHKLHIO, IH3b-
IOHKLIMIO, OTPHLIAHKE.

[pumepsl HeCTaHIAPTHON OLEHKH HCTUHHOCTH aBTOPE(EPEHTHBIX (CaMOCCHIIOYHBIX BbICKa3biBaHui). [Ipumep
Knunu 1015 KOHbIOHKUUH. [IpuMeps! Ui OTpULIAHUS.

Jloruueckue CBA3KHU: SKBUBAEHLUS, UMIUTUKALKs (000CHOBaHNE TaOIUIIbl HCTUHHOCTY JUIS MMIUTMKanuu). Kakue
yTBEPXkKIEHUS TIPH TepeBo/ie Ha GOPMAaJIBbHBIN A3BIK UCIIOIB3YIOT MMILUTMKALIMIO U SKBUBAJICHLIMIO.

Jlornyeckue CBA3KU: KBAHTOP OOIIHOCTH M KBAHTOP CyLIECTBOBaHMA. SI3bIK IEPBOrO MOPSAKA.

CB0OO/IHbIE ¥ CBS3aHHBIE IEPEMEHHbIE. 3aMKHYTbIE (HOPMYJIbL.

Kak rnepeBoauTh BBICKa3bIBaHMs HA (POPMANIbHBIM S3bIK.

PaseHcTBO. OCHOBHOI 3aKOH paBeHCTBA. Kak MpeacTaBUTh €JMHCTBEHHOCTh U HE €IMHCTBEHHOCTh Ha (hopMalib-
HOM $I3bIKE.

[Mpono3uuuoHanbHbIe GopMyibl. TaGIULIbI HCTUHHOCTH.

TaBTO/IOrKMK, TPOTUBOPEUHS U BBITIOJNIHMMbIE ()OpPMYJIbl. [IpuMephl TaBTONOTHIA.

Kak 1noka3biBath, 4T0 AaHHasA GopMyIa sBiseTcs TaBTojoruei. /[pa cnocoba.

PaBHOcuIbHBIE opMyJibl. [IprMepsl paBHOCHIBHOCTEH. CrIOCOOBI 1OKa3aTeIbCTB PABHOCUIIBHOCTEH.

Teopema 0 paBHOCUIIBHBIX NPEOOPa30BaHUX (C 10KA3aTEILCTBOM).

WHTyuTHBHAs TeOpHs MHOXKeCTB. [IpHHIMN aGCTpakMy ¥ NpUHLMN 00beMHOCTH. Kak 10Ka3bIBaTh PaBEHCTBO
MHOXECTB?

OtHouienue BKmoyeHus. [Tyctoe MHOXkecTBO. MHOXecTBO—cTeneHs. [lapanokc beprpana Paccena u ero 3Haue-
HUE.

Ornepalyy HaJl MHOXKeCTBaMU: 00bEIMHEHUE, IEPECEUEHNE, OTHOCUTEIBHOE JIONOTHEHHE, CAMMETPUYECKaAs pa3-
HOCTB, a0COJIFOTHOE JOTOJIHEHUE. 3HaUeHUe Juarpamm Jiepa.

OcHoBHBIE OyJIeBbI TOXKIECTBA MUl ONEpalMii Hal MHOXXeCTBaMK. Kak UX 10Ka3bIBaTh.

VnopsinoueHHsie napsl ¥ n-ku. [Ipsmoe npousBeneHre MHoxecTB. OTHomeHus. O61acTh onpeneneHus u 06-
JIacTh 3Ha4eHHi OTHOIIEHU. OOpaTHOE OTHOLIEHHE.

Komnosuuus otHowmeHuit. OnpeneneHus peaeKCUBHOCTH, CAMMETPUYHOCTH, TPAH3UTUBHOCTH U AaHTHCUMMET-
puuHOCTH. [IprMepbI OTHOILEHUIA.

OtHoweHue skBUBasieHTHOCTH. [TpuMepsl. Knaccsl skBrBaneHTHOCTH. CBOMCTBA KJ1aCCOB 3KBUBAJIEHTHOCTEI.
Pa36uenust MHOXeCTB. CBsi3b pa30UeHHss MHOKECTBA ¥ OTHOIIEHUSI SKBUBAJICHTHOCTH. PDaKTOP—MHOXKECTBO.
YactuuHblit nopsinok. JIunenHsiit nopsaok. [lpumepsi.

Onpenenerue GpyHKmu. N-MmecTHbIe QyHKIMH. MHBEKTUBHOCTD, CIOPBEKTUBHOCTED U OUEKTHBHOCTE. [IpuMepsl.
Yro Takoe 00pa3 MHOKECTBA U MPOOOPa3 MHOXKECTBA NpU 0ToOpaxkeHUsX. Komno3uuus AByx GpyHKumi — GyHk-
1M (10Ka3aTesNbCTBO).

O6parHoe oToOpakeHue. Teopema 0 CyleCTBOBaHUH 0OPAaTHOIrO 0TOOpaXKeHHMs (I0Ka3aTeNIbCTBO). IIpuMepsl.
Onpenenenne popMasibHON Teopur. BeiBoauMOCTh. Jlokasyemblie GopMyIbl.

[Tpumepsl popManbHBIX Teopuil. TeopeMbl U METATEOPEMBI.
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HWHTepripeTalusi TEOPUH C S3bIKOM MEpBOro nopsaxa. Monens MHoxecTBa Gopmyn. Mozens Teopun. O6-
1e3HaYMMble HOPMYJIBL.
Maremartudeckas WHIYKUusA. HIyKTUBHbIE onpeneneHus. [IpyHIMI HHAYKLMH [0 OCTPOeHHI0 00bekTa. [1pu-
Mep J0Ka3aTeJIbCTBA C MATEMaTUYECKOM MHIYKLMEH.
HedopmaibHoe onpeziesieHHe 10Ka3aTebcTBa. Micrnons3oBaHue 10Ka3aTeNbCTBA B MaTEMaTHKE. BPU.IBI JI0Ka3a-
TEJbCTB.
JloKa3aTeJIbCTBO C MCIOJIb30BaHHE TEOPEMBI O e TyKIMHU. [[0Ka3aTebCTBO UMILIMKALIUI C TOMOIIBIO KOHTPOIIO-
3uumid. [Ipumep noKkasaTenbCTBa.
Jloka3atenbCTBO KOHTpIpHMEpOoM. Jloka3aTenbCTBO OT NpoTUBHOrO. [IprMep noka3aTenbCTaa.
[MonsATHE anropuT™Ma 1 HepopMasbHas BEIYUCIUMOCTb.
OnpenesnieHre 4acTHIHO—PeKypPCUBHBIX QyHKIMiA. basucHbie QyHKLIUN.
Onepauunu Cynepno3uLUy, MPUMUTUBHON PEKYPCHU U MUHUMHU3ALIMH.
[IpUMHTHBHO—PEKYPCUBHBIE M YaCTUYHO—PEKYPCHBHbIE QyHKIMU. DYHKUUS AKKEPMaHa.
Mamunsl TelopuHra.
AJbTepHaTHBHBIE CIOCOOB! HOPMATU3ALMH MOHATHUS AJITOPUTMA U BRIYMCIUMBIX QyHKLMNA. OCHOBHOM pe3yJibTar.
Te3uc Yépua.
HekoTopbie alrOpUTMHUYECKH Hepa3peluMble TPOOIEMBI.
Cpasrenue ckopocTu pocta pyHkimit (O — 6ombioe). CBOIKa pe3yTbTaToB O CPABHEHUU (DYHKLIUHI.
AcuMNTOTHYECKAs BPEMEHHAs CII0KHOCTh aJITOPUTMOB.
Yro GoJiblie BAMAET HA MAKCUMAJIbHbIH pa3Mep 3a1a4u, KOTOPYIO Mbl MOXKEM PELIHMTh: CKOPOCTh BHIUMCIICHUS UITH
CJIOXHOCTB aropurma’?
CI10’KHOCTB 3a/1a4.
Knaccudukauus 3aad 1Mo ux CI0XKHOCTH. 3a1a4M MONTUHOMHAIBHOM CII0KHOCTH M 3a1a4l SKCIIOHEHIMAILHOM
CIIOXKHOCTH.
3ajauu, He NomajarolIre Hu B kKiacc E, Hu B kiacc P.
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[Ipunoxenne 2
IIpumepbl HHAUBHAYAJIBHBIX 32124

IlepeBoasbI ¢ ecTecTBEHHOrO sI3bIKA HA (POPMAIBLHBIN H 00PATHO (SI3BIK JIOTHKH NMPEIHKATOB)

e B namewm nexe HukTO, kpome MBanoBa, IlerpoBa, BacunseBa u CugopoBa, He yMEIOT UTpaTh B JI0-
MUHO.

e Xotg 60 nenutcs Ha 2, 3, 4, 5 u 6, HO 3TO He 03Hay4aeT, yro 60 genuTcs Ha M0O0E HATYPATHHOE
YHCIIO.

o Vx(F(x)DVy(x#y>-F(y))), rae F — ObITh 4eMIIHOHOM.

Jloruka BbicKa3bIBaHHI

e SBnsercs nu TaBronorueit Gopmyna ((pog)&(ros)) o ((pvr) D (qvs))?

e Y10 MOXHO CKa3aTh 00 HCTHHHOCTHOM 3HAUYEHHH BBICKA3bIBAHUSA p D —f, €CIH GOopMYyJIsl p D ¢,
-8 D g U t D —S HCTUHHBI?

Onepanun ¢ MHOKeCTBAMH

e OmnpenenuTh onepamnuu U 1 N (KKAYIO 0 OTASIFHOCTH) Yepe3 Onepaiuu
\m =+

e PemuTh cucTeMy ypaBHEHH

AnX=B
AuX=C

rae A, B, C — naHHbIE MHOXECTBa, YIOBIETBOpsIomue ycaosuo: Bc A < C.

OTHOmenust

e Jlns GunapHoro otHommeHust XpY < «XNY = O» (X' u ¥ — MHOXKECTBa U3 IEIIBIX YUCEN), BHISCHUTE
KaKMMH CBOWCTBAMH OHO 00J1a1aeT (pedIeKCHBHOCTh, CHMMETPUYHOCTD, aHTHCHMMETPHYHOCTH,
TPAH3UTUBHOCTH) U KaKUMH HE 001aaeT.

e Haiinure oTHOmIEH!S p-1, p ° p, p-1 © p-1 17151 GUHAPHOTO OTHOWIEHHS X P Y <> «Y + X JICTUTCS
HAIeJIO Ha 3, ONpeIeIEHHOT0 Ha MHOXKECTBE MOJIOKUTEIHHBIX LIEJIBIX YHUCE.

®yukuun (oTodpakeHus )

e Ha mHO)ecTBe ¢ Bcex otoOpaxenuii R B R onpeneneno otHomenue fp g <> «cymectByer ce R
TaKoe, 9To /Ui BceX XeR umeem f(x) = g(x) + c». JlokaxuTe, 4TO p — OTHOIICHHE SKBUBAJIICHTHO-
CTH M HalUTe KJIaCChl S3KBUBAJICHTHOCTH.

<

YacTu4uHo-pekypcuBHbIe QyHKIHH

e CymecTBYIOT JId IPUMUTHBHO-PEKYPCHUBHBIE (YHKIIUH IS pEIIeHHs cieayromei 3anaun? Eciu
11a, TO IPUBECTH AJITOPUTM, ECIIA — HET, TO OOOCHOBATb.

JIJis JaHHOTO HATYpaIbHOTO YKCIia #7>1 CYIIEeCTBYIOT JIM TaKHe HaTypalbHbIe YUCa a, b, ¢, 4To

BBITNIOJTHEHO PABEHCTBO a’*n + b""n = ¢ n?

CpaBHeHHe CKOPOCTH pOCTa

e PacnonoxwuTe cineayrouue 4 GQyHKIIUU B MOPSAKE YBETUYCHUS CKOPOCTH pocTa (Kaxaas GyHKIus
ectb O(cnenyromas)), He UCKIIIOYEHO, YTO HEKOTOpBIE PYHKIUU HMEIOT OJJUHAKOBYIO CKOPOCTb:

1
A =n(nn), 20m)=G2n, Ay =B amy =1 +ny.
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IIpuiaoxenune 3
IIpumepsbl 3a1a4 NOBBIMEHHOH TPYAHOCTH

e (O0s3aTenpHO 3amucaTh UCXOAHBIE (aKThl B BUAE (OpPMYJ HCUMCIICHHS BBICKa3bIBaHUU. Jlormue-
CKH€ BBIBOJIBI JI€JIaTh HAa OCHOBE aHATH3a (OpPMYIL.
[To o6BuHEHHIO B orpabieHuu nepej cyaom npeacranu 4, B u C. YCTaHOBICHO Clieqylomee:
1. Tlo kpaitHeii Mepe, OTUH U3 TPEX MOJACYAMMBIX BUHOBEH.
2. Ecau A BuHOBeH u B He BHHOBEH, TO C BUHOBEH.
DTHX JaHHBIX HEJOCTATOYHO, YTOOBI I0OKa3aTh BUHOBHOCTH K&XJOTO M3 TPEX MOJCYAMMBIX B OTAEIb-
HOCTH, HO 3TH JX€ JaHHBIE MMO3BOJISIOT OTOOPATh JBYX MOJCYAMMBIX, O KOTOPBIX H3BECTHO, YTO OJUH
W3 HUX 3aBeJIOMO BUHOBeH. O KaKuX JIBYX MOJICYIUMBIX HIET pedb?

e [IpuHIMI NBSIHUIIBI

YenoBek CHIUT y CTOMKH B Oape. BHe3anmHO OH yJapsieT KyJakoM IO CTOWKE W IMPUKa3bIBaeT
Oapmeny: «Haneii-ka mae u Hane# BceM. Korza nbo s, nbioT Bee. Takoi yx s yenoBek!»

Bce BBINMMBAIOT, HACTPOEHHUE y MOcEeTUTENEH Oapa moBbimaeTcs. Yepe3 Kakoe-TO BpeMs 4eso-
BEK, CUSIIMIA Y CTOMKH, CHOBA yAapsieT KYJaKoM I10 CTOWKE M 3aIUIETAIOUIMM S3bIKOM OTJaeT GapMme-
Hy pacnopspkenue: «Haneii-ka Mue emé u Haznel BceM eme no oxHoi. Koraa meio s emé oy, Bce
IBIOT ele 1o oxHou. Takoii yx s yenoBek!». Bce BBIMUBAIOT elre o OHOM, U HacTpoeHue B Oape 1o-
BBILIIAETCS elle OobIIe.

3arem 4YeNIOBEK, CHIAIIMAN Yy CTOWKH, KJIaJeT Ha He€ JeHbIH M TOBOPHUT: «A KOrja s rady, Iia-
TAT Bce. Takoil yx g 9enoBek!»

[IpoGieMa COCTOUT B CIEAYIOIIEM: CYHIECTBYET JH B JEHCTBUTEILHOCTH TAKOH YeIOBEK, YTO
€CJIH OH NBET, TO MBIOT BCe?

Ecnu oTBEeT Ha BOIPOC MOJIOKUTENBHBIN, TO 3alUIIUTE YTBEPXKACHUE B BUAE GOPMYIIBI, KOTO-
past 1oykHa OBITH O0IIEe3HAYNMA.

e Bce 1omaam oxHOM MacTH.

To, 4TO BCe JIOmaay OAHOM MaCTH, MOJKHO JI0Ka3aTh MHAYKIHUEH 110 YUCITy JIoma el B onpese-
JIEHHOM TalyHe.

Ecnu cymiecTByeT TONBKO OJ1HA JIOMIAh, TO OHA CBOEH MacTH, Tak 4To 6a3a MHAYKIMH TPHBH-
anpHa. J[Is MHIYKTHBHOTO Mepexoja MpeAnookKHM, YTO CYIIECTBYET » jomanen (¢ Homepamu ot 1
10 n). [To HHAYKTHBHOMY MPEANOJIOKEHHIO JIOMAAd ¢ HoMepaMu oT 1 10 n—1 oaMHAKOBOM MacTH H,
aHAJIOTHUYHO, JIOIIAJH ¢ HOMEPaMHu OT 2 710 7 UMEIOT OMHaKOBYIO MacTh. Ho somanu nocepeaune ¢
HOMepaMH ¢ 2 110 #n—1 He MOTYT U3MEHSATh MacTh B 3aBUCUMOCTH OT TOr0, KaK OHM CIPYNIIUPOBAHbI —
3TO JIOLIAH, a He XameseoHbl. [loaTomMy nomanu ¢ Homepamu OT 1 10 » TakXke JODKHBI ObITh OJJMHA-
KOBoO# MacTH. TakuMm 0Opa3om, Bce 7 Jommazel oAuHaKoBoH MacTH. YTo U TpeboBanoch A0Ka3aTh.

Haiigute ommOKy B 10Ka3aTeIbCTBE.
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IIpuiaoxenue 4
JleMoHcTpanuy (HHTepaKTHBHbIe JHHAMHU4YecKkue npuioxeHuss B CDF-dopmare)

JlaHHBIE JEMOHCTpAIMK CBOOOIHO pacnpocTpanstores pupmoit Wolfram Reseach.
Wolfram Demonstration Project [DnexkTponHslii pecypc]. —
URL: http://demonstrations.wolfram.com/topic.html?topic=Mathematical+Logic&limit=20

JlemoncTpanuu BocpousBoaares ¢ nomompo Wolfram CDF Player — cBo6ogHO pacnpocTpa-
HSIEMOTO TIPHJIOKEHHSI.

1. 3D View of Binary Logical Operations (TpexmepHOe H300paXkeHHe OMHAPHBIX JIOTHYECKUX Orepa-
1197079

Another Knights and Knaves Puzzle Generator (eme oauH reneparop 3aaad ¢ pblliapsMH U JIKe-
LIaMH )

3. Basic Examples of Propositional Calculus (ocHOBHBIe mpUMepHI HCYHUCIICHHSI BEICKA3bIBAHHUH )

4. Deaf Island Puzzle Generator (renepaTop 3a1a4 AJisi OCTPOBA IIyXHX)

5. Find a Model for a Set of Propositions (Haiiu MoJeb ISl MHOXECTBA BHICKa3bIBAHUH )

6. First-Order Logic Test (TecT 1is JIOTHKH IIEPBOTO MOPSIKA)
7
8
9

=

. Formula Generator (reneparop ¢popmy.)
. Godelization (rénenu3anms)
. Goodstein Function in Terms of Fast-Growing Function Hierarchies (¢pyukuus I'yacreiina ¢ Touku
3peHHs HepapXHuu OBICTPO PaCTyLIUX QYHKIIHNA)
10. Hereditary Representation (HacyieZICTBEHHOE NIPEICTAaBICHUE)
11. Hofstadter's MU Riddle (3anava Xodmraarepa ¢ Beisogom MU)
12. Interactive Venn Diagrams (MHTepakTHBHBIE qrUarpaMMbl BeHHa)
13. Knights and Knaves Puzzle Generator (rereparop 3anad ¢ pelliapsMH H JDKEIIaMH )
14. Knights, Knaves, and Normals Puzzle Generator (rerepaTop 3a1a4 ¢ pblliapsiMy, JDKELIAMH U HOp-
MaJIbHBIMH JIFOIbMH )
15. Logic on the Number Line (jiorska Ha 4ucIoBO# mpsiMoii)
16. Logic with Letters (;ioruka c OykBamu)
17. MIU Explorer (uccinenoBanue MUI-cuctemsr))
18. Primality Formal System Explorer (nccienoBanue npocTsix GopMaibHBIX CHCTEM)
19. Propositional Logic Puzzle Generator (reseparop 3aj1a4 Jisl IOTUKH BbICKa3bIBAHUM )
20. Propositional Logic Test (TecT /s TIOTUKH BBICKa3bIBAHUM )
21. Recursion in the Ackermann Function (pexkypcust yHkuun Akkepmana)
22. The Perfect Venn Diagram (coBepiueHHBIe AuarpaMmbl Benna)
23. Typical Predicate Calculus Statements (TUIHYHBIE yTBEPXKICHHUS UCYUCIICHUS IPEIUKATOB)
24. Venn Diagrams (nquarpammsl Benna)
25. Venn Diagrams for Two Sets (quarpammer Benna 11t 1ByX MHOXECTB)
26. Venn Diagrams for Two-Variable Boolean Logic Circuits (auarpammbsl BeHHa 1151 AByXMEpHBIX
OyJIeBCKHX JIOTHYECKUX KPYTOB)
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1. BBepeHue

®onn oneHounslx cpencts (POC) sBusiercs npuiiokeHHeM K paboded mporpamme
JUCIHUIUTAHBI M TPEACTaBIsieT cO00M COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTENILHBIX MaTepHAIOB
(KM) (tumoBsle 3amavd (3aJaHusi), KOHTPOJbHBIE PabOTHI, TECTHI M JAp.) U METOAOB HUX

UCMIOJIB30BaHMs, TPEJHA3HAYEHHBIX JUIS M3MEPEHUs YPOBHS JOCTHIKEHHUS
YCTaHOBJICHHBIX PE3yJIbTATOB 00yUCHHUS .

®OC no IUCHUILIAHE HCIIOJIB3YETCA IIPU NMMPOBEACHUHN TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH

Hu HpOMe)KYTOqHOﬁ aTTeCTalluHu CTYACHTOB.

[TepeyeHs 3aKpEIUICHHBIX 3a JUCIMUILTMHONW KOMIIETCHIIMIA TpUBeIeH B Tabwuiie 1
Ta6auna 1 — [Mepevens 3aKpenieHHBIX 32 THCHUILUIHHON KOMIIeTeHIHH

IIPHHUMACMBIC IIPOCKTHLIC
peuI€HuA, OCYIIECTBIIATH
IIOCTAaHOBKY U BBINIOJIHATH

KOPPEKTHOCTH H
3¢ GEeKTHBHOCTH

9KCIIEPUMEHTHI 10 IPOBEPKE UX

Kon ®opMyIHPOBKA KOMIIETEHIIHH Jransl GOPMHPOBAHHS KOMIIETEHIIHH
OK-7 CIIOCOOHOCTH K Jlo/keH 3HATH:
CaMOOpraHu3aIfy U Muccuio MaTeMaTHYECKOM JIOTHKH;
camM000pa3oBaHHUIO (bopMaIbHBIN A3bIK MATEMATUYECKOM JIOTHKH
IK-3 COCOOHOCTH 0OOCHOBBIBATH (S3BIK JIOTHKH MPEIUKATOB) JJIS 3aITUCH

MaTeMaTHYECKUX YTBEPIKICHUH;

JIOTHKY BBICKa3bIBaHHIA;

OCHOBBI JIOTUKH IIPETUKATOB;

OCHOBHBIE IIOHATHS TEOPUH MHOXKECTB;
OCHOBHBIE MOHATHUS (POPMATBHBIX
(axcHOMaTUYECKUX ) TEOPHIA;

(bopMasbHBIE IPEICTABICHHUS AITOPUTMOB U
BBIUUCIIUMBIX QyHKIHH (MamuHb! ThIOpHHTa U
YaCTHYHO-PEKYPCUBHBIE QYHKIIUH);

3HATh pPa3IMYHbIE BH/IbI JOKA3aTEIbCTB;
3HATh OCHOBHBIE IOHSATHS CII0XKHOCTH
JITOPUTMOB U 3ajad;

00IIEeN3BECTHBIE CIIOXKHBIE 3a/1a4H (C TOYKH
3pEHUS BHIYUCIICHHUH).

JloJ17KeH ymeTh:

OTIMYaTh G€CCMBICIICHHBIE YTBEPXKICHUS OT
OCMBICIIEHHBIX YTBEPXKICHHUIA;

OTJIMYATh UCTHHHBIE YTBEPXKIACHHUS OT JIOXKHBIX
YTBEPKICHUH;

OTIIMYaTh JOKa3aHHbIE YTBEPKACHUS OT
HE/IOKa3aHHBIX YTBEPXKICHUH;

IPUMEHSTh OCHOBHBIE PE3yIbTAThI JOTHKH
BBICKa3bIBaHUH Ha MPAKTHKE;

IIOHAMAaTh JOKa3aTeIbCTBA;

OIIPEJIENISITh CII0KHOCTD AJITOPUTMOB U
CPaBHHMBATH AJITOPUTMBI 110 CII0XKHOCTH.
Jlo/1KeH BJIaJleTh: CIOCOOHOCTBIO IEPEBOIUTH
YTBEPIXK/I€HHSI C €CTECTBEHHOTO SI3bIKa Ha
(bopMaIbHBIN A3BIK U 00pPaTHO;

METOJaMU MaTeMaTHYECKOH JIOTUKH,
HEOOX0UMOM ISl TPOrpaMMHUPOBAHUS H
JI0Ka3aTeNbCTB.
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OK-7: cnioco0HOCTH K CAMOOPIraHU3aNMH H caM000pPa30BaHHIO.

2. Peanusaums KomneteHUun

2.1 Komnerenmusa OK-7

Jlns GopMHpOBaHHS KOMIIETCHLIMH HEOOXOAUMO OCYLIECTBHTH PSi 3TAlOB. OTallbl
(GOpPMHPOBAHUS KOMIIETEHIMM, IPUMEHSEMBIE Ul ITOrO BHIBI 3aHSTHA W MCIOIb3yeMbIC
CpeCTBa OLICHUBAHMS IIPEICTABIICHBI B TA0IHIE 2.
Tab6auna 2 — Iransl GopMHPOBAHHA KOMIIETEHIIHH H HCII0/Ib3yeMble CPeICTBA

OLlCHUBAHUS
1. Cocras 3HaTh YMmern - Baaners
3HaeT MUCCHIO
MaTeMaTH4YECKOHU
Bnaneer HaBBIKAMH
JIOTHKH U €€ UCTOPHIO.
VMeer otiimyaTth JIOTHYECKOTO
3HaeT JIOTHYECKHEe
JI0OKa3aHHOE OT MBIIIICHHUS.
omuOKH, cOPU3MBI U
HEJI0Ka3aHHOTIO, JAucounimea B
HAPANOKCEL JHACT OCMBICJIEHHOE OT
CHOCHORE 0ECCMBICIEHHOT'O S
pacCy KICHUMN: g pa3sBHBaceT
TIOHSITHOE OT
Conepxanue HHIYKIHUIO U CIoco0HOCTh
HENOHSITHOTO. YMEET
3TanoB JCOYKIHIO. 3HaeT OpraHM30BbIBATH

pa3IMYHbIE BH]IbI
JIOKa3aTeNbCTB.
Crpemurcs y3HaTh
HOBOE€, BHIHTH 32

npeaeJibl ydeOHHKA.

HaXOJUTh JIOTHYECKUE
OIINOKH,
aHaAJIM3UPOBATh
napasioKChl ¥
cou3Mbl. YmeeT

ce0sl ¥ IUIAHUPOBATH
cBO€ BpeMms, T.e.
CaMOOpPraHH3alHH
JIMYHOCTH.

CornacoeaHa Ha noptane N2 16593

caMo00y4aTbes.
3Haer o
Heo0X0UMOCTH
camoo0pa3oBaHHus.
e [IpakTuyeckue e [IpakTuyeckue
3aHATHS — 3aHATHSA —
o Jlexuuu; HHIUBHyaJIbHAS UHIABHIyaIbHAS
e [IpakTuueckue pabota pabora
Buab! 3ansaTuii 3aHSATHUSA o [IpakTHueckue o [IpakTuyeckue
: e ['pynmnoBsie 3aHATHS — 3aHATHUSA —
KOHCYJIbTAIUH; KoMaH/1Has pabora KOMaHHas paboTa
e (CamocrosiTenbHas e (CamocrosTenpHas
pabora pabota
e [IpoBepka e [IpoBepka
B T pereHus oomux u pereHus O0muX u
2
WH/IBUYATBHBIX WHIUBUIYATbHBIX
3agaun IS R R
3aja4 B Ipolecce 3ajJa4 B Mpolecce
HUcnoab3yembie KOMaH b, 001IIHe
A Oecenpl co Oecenpl co
cpeacTBa JUTSL MAJIOH TPYTIIBI
CTYIAEHTOM — 3TO CTYAEHTOM — 3TO
OLICHUBAHUS e UnjauBuayaibHbIC
HIO3BOJISET MIO3BOJISET
3a/1a4H;
3 BBICTABUTH OIICHKY BBICTABUTH OLICHKY
[ ]
S 3a KaX/IyIo 3a/1a4y. 3a KaX/IyIo 3a/1ady.
e DK3aMeH e Dk3aMeH
3




OO1iue XapaKTepUCTHKH MOKa3aTeledl U KpUTepHeB OLCHUBAHHS KOMIICTEHIIMM Ha BCEX

JTanax npuBeaeHbI B Tabnune 3.

Tabauna 3 — O0mue xapaKTepHUCTHKH NOKa3aTe el 1 KPUTEepHEeB OLleHMBAHUSA

KOMIIETCHIIHMH 110 3TanamM

IPpOCTHIX 3a1a4

[loka3zaTenu u KpnTepuul 3HaTh YMmerb Baaners
Ob6nanaer Ob6nanaer
(haKTHYECKUM H JTAAra3oHOM
TEOPETHYECKUM IIPaKTUYECKUX KonTtpomupyet
R m— 3HAHUEM B yMEHUH, TpeOyeMbIX paboTy, MpPOBOIUT
S mpeziesiax JUISL Pa3BUTHS OLICHKY,
u3ydaemMoi obnactu TBOPYECKHX COBEPIICHCTBYET
C IOHMMaHUEM pEILeHUH, necTBUs paboTh
IpaHHUI abcTparupoBaHus
IPUMEHHUMOCTH npobiem
Ob6nanaer beper
3HaeT (aKThl, Jara3oHOM OTBETCTBEHHOCTH 32
TIPUHIIHIIBI, NPaKTUYECKUX 3aBepIICHHE 3a/1a4 B
Xopomo (0a30BbIi IpoIiecChl, 001mue YMEHH, TpeOyeMbIX UCCJIEJIOBAHUH,
YPOBEHb) MIOHSTHS B JUTSL peIIeHUS npucnocabiuBaeT
npezaenax OIIpeIEIEHHBIX CBOE MTOBEJICHHUE K
u3y4aeMoii obnactau | mpobieM B o0nacTu 00CTOSITETHCTBAM B
HCCIICIOBAHUS peleHnu npobieM
Ob6nanaer
Obnanaer e PaGoraet npu
Y10B/1€TBOPHTEIBLHO 5 S YMEHUSIMH, v
(moporoBblii ypoBeHb) s el TpeOyeMbIMH 17151 P
3HAaHUAMH HaOIIOICHUH
BBITTOJTHEHHS

®opMmynHpoBKa IMOKa3aTelell W KpUTEpHEB OICHUBAHMS JaHHOW KOMIIETEHIIMH

npuBeJieHa B Tabiuue 4.

Taboauna 4 — [oka3zare/ i 1 KPUTEPHH OLIEHUBAHHUS KOMIIETEHIIHH HA 3Tanax

7

Mokasaremu u 3HaTh Ymerb Baagers
KPHTEpHH
Bbicokasi MOTHBaLHs B OJIy4eHHH | YMeeT camooGy4daTbest Bnaneet HaBbIKaMu
3HaHHUsl, B TOM YHCJe H H MOKeT Hay4YHUThb JIOTUYECKOTO
caMo00pa3oBaHHeM. Apyroro. MBILLIEHHUS, MOKET
1. 3HaeT Lenb ¥ 3a1a4U JOTHKH. 2. 1. Paznuuaer neayKuuio HAay4MTh JPYroro.
OnuchIBaeT NMNCUXOJIOTMYECKYHO LIEJIb U UHIYKLUIO. Moxer
OTJIHYHO M3Y4ECHHUS MAaTEMaTUKH. 2. VMeeT OTIIMYHUTD CaMOCTOSATENBHO
i 3. 3HaeT TpH BaXXHEWIINX YMEHHH, JIOKa3aHHOE OT u3y4aTh JOTUKy 6e3
(BbICOKMIt NOJTy4aeMbIX NIPU U3yYEHUH HEJI0Ka3aHHOTO, npernoaaBaTes.
YPOBeHb) MaTeMaTHky. 4. @OpMyJIUpyeT MMEIOLIEE CMBICTT OT Bnaneer
NOJIB3Y OT "4MCTON" MaTeMaTUKH. 0€eCCMBICIIEHHOTO, caMoopraHu3aumei,
5. Haxoaut npumeHeHue MIOHATHOE OT Mozxet
MaTeMaTUYECKOTrO MBILIJIEHUS HE HETMOHATHOTO. 3. OpraHu30BaTh
TOJIKO B MaTeMaTHKE. Paznuyaet ¢popmanbHOe paboty
6. [lepeuuncnsieT MpUMepsbI paccyxaeHue oT KOJUIEKTHBA.
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JIOTUYECKUX OLIUOOK, MapaJoKCOB U
co¢pusMoB. 7. MOKeT NpUBECTH
MPUMEPBI, HE BXOIAIIUE B JEKLMH.
8. [lepeuunciser 3a1a4u
MaTreMaTU4eCKOM JIOTUKH.

9. 3HaeT OTHOLICHHS MEXKIY
JIOTUKO# ¥ PEabHbIM MUPOM.

10. Ha3biBa€T OCHOBHBIX aHTHYHBIX

YUYCHBIX, CACJIaBIINX BKJIAJ B JIOTHKY.

11. 3HaeT npUMEHEHHE JIOTMKH B
Maremaruke, B punocopun. 12.
OnwuceiBaet posib EBkinaa u
Apucrorens.

13. Omnpenenser BKJIa B JOIMKY
Byns, Kanropa, ®pere u Paccena ¢
Vaiitxenom.

14. Bocrpou3BOAUT CyTb Oys1eBOMA
JIOTHKH, TEOPHsi MHOXKECTB, JIOTHKH
BbICKa3bIBaHU U MPENKATOB.

15. ®opMyIUpYET MOJIOKEHHS
['éTTUHreHCKOM MpOrpamMmbl U
yTBepxkaeHus TeopeM [Enens. 16.
Ha3zbiBaeT poJib MaTeMaTU4eCKO
JIOTMKH B TEOPHHU AJITOPUTMOB. 17.
OnuceiBaet 3Ha4eHue bypbaku s
MaTeMaTUKH.

18. 3HaeT HEKOTOPBIN MaTepuall u3
JOTIOJTHUTEIbHOW JINTEPATYPBI.

He(pOpMaTBHOTO.

4. MoxeT 00HapyXUTh
JIOTHYECKYIO OIIUOKY B
pacCyXICHUU U
OOBSCHHTB.

5. ¥Ymeer pewiathb
JIOTUYECKHUE 3a/1a4H
Pa3IMYHOM .

6. MoxxeT 0OHapyXHUTb
codu3M U mapaaokc.
CJI0’KHOCTH.

7. MOXeT conocTaBUTh
['&TUHreHCKYI0
porpamMMy ¥ TEOPEMbI
[€nens.

YmeeT camoo0y4daTbesi.
Vmenus 14 u3 crnicka

Bnageer
caMOOpraHM3auHen.
MoeT caMOCTOSATEIbHO

Xopomo W3 criucka 3HaHUM ypOBHSA YPOBHS KOTIIHIHOY.
6 i «OTJIMYHOY 3HAET BCE IMyHKTHI, 32 5. VMmeer pemats JIOTHYECKHU pacCykIaThb.
( M ahMM UCKIIIOYeHueMm, 4, 5, 7,9, 11, 14, 17— JIOTUYECKHUE 3a0a4uu MoeT caMOCTOATENbHO
YPOBEHB) 18. CTaHIapTHOM 0GHapyXHUTh U UCTIPABHUTH
CJIOKHOCTH. JIOTHYECKYIO OLIMOKY.
VYmenus 1-3 u3 cnucka
YPOBHS «OTJIHYHO». PaGotas B komaHze,
VioBjeTBo- | 3HaeT 0 HeoOXOAUMOCTH 4. MoxeT 00HapyXUTb MOJKET JIOTHYECKH
pln’; CITLHO caM000pa30oBaHHsl, HO 1€JIaeT 3TO JIOTHYECKYIO OIIUOKY B paccyXaaTh, MOXKET
. | o4eHb peako. U3 cnicka 3HaHU paccyXIeHUH. 00Hapy>XUTh U UCTIPABUTH
(moporoBsIii YPOBHS «OTJIMYHO» 3HAET TOJIBKO 5. YMeer pewathb HECJIOKHYIO JIOTHIECKYIO
yponenb) nyHkThl 1-3, 8, 13, 16. JIOTUYECKHUE 3a0a4H, OIHUOKY.
TOJILKO UMest oOpazen
pEeLIEHUS.
2.2 Komnerennus ITK-3
IIK-3: c¢noco0HOCTHL 000CHOBHIBATHL NPHHHMAaeMble INPOeKTHbIe PpelleHHd,

OCYIIECTBJISATH MOCTAHOBKY M BBINOJHSATH IKCIIEPHMEHTHI M0 NMPOBEPKe HX KOPPEKTHOCTH
H 3¢ PpekTHBHOCTH.

Jlis GopMHUpOBaHHS KOMIIETEHIIMH HEOOXOIHUMO OCYIIECTBHTH PSJ OTAlOB. OTAallbl
(bopMHpOBaHHS KOMIIETCHIIMH, IPHUMEHSEMbIE Ul 3TOTO BUIBI 3aHATHH M WCIOJIB3yeMbIE
CpeJICTBa OLICHMBAHUS IIPECTaBICHBI B TabIuIe 5. ‘
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Ta6auna 5 — Itansl GopMHPOBAHHS KOMIIETEHIIHH H HCII0JIb3yeMble CpeIcTBa

OlLleHHBAHHS
2. CocraB 3naTh VYmern Baaners
YMmeeT oieHHTH
pe3yJibTaThl
IKCIIEPHMEHTOB €
TOYKH 3peHHUs
BbIOPAHHOIO
3Haer, 4TO JII00BIE MPOEKTHOI0
NPOEKTHBIE PeIIEHHs B | pemeHHs.
J00o0i od1acTH YMeeT nepeBoIUTh
TpeOYIOT 000CHOBAHHA. | PEIIAEMYIO 3a/a4y ¢ Baapeer
3HaeT OCHOBHI TEOPUHU €CTECTBEHHOTO SI3bIKa | (hopMaIBLHBIMH
MHOJKECTB. Ha pOpMaTbHBIH S3bIK. | MeTOXaMM /ISl
3HaeT YMmeer noka3bBaTh U NPOBEPKH
IIPOMO3UIIOHATIBHYIO pelaTh HECIOKHBIE KOPPEeKTHOCTH H
JIOTHKY. 3a/1a44 TEOPHH 3¢ PeKTHBHOCTH
3HaeT SI3bIKU IEPBOTO MHOJKECTB. NPHHATHI3
HopsKa. VYMeer pemarth 3a7a4d | MPOEKTHBIX
Conepixanue 3 v "
HaeT aKCHOMATHYECKUH | Ha IpUMEHEHUE peleHuii.
kg METO/I. IPOIMO3UIIUOHATTEHON Bnaneer
3HaeT pa3IMyYHbIE BHIBI noruku. Pazmiuaer bopmanuzanuei
MaTeMaTH4YeCKHX dbopmanbHBIE U IIOCTAHOBKH 3aJ1a4H U
JI0Ka3aTeIbCTB. HepopMaIbHbIE €€ pelIeHHUS.
3Haet hopMaTu3anuu paccyX/IeHHUS. O60ocHOBBIBaET BHIOOP
QITOPUTMOB U OnwuceIBaeT NpocThie QITOPUTMOB U
BBIYHCITAMOCTH. aKCHOMaTHYECKUE METOJIOB PELICHHUS
3HaeT BO3MOXKHOCTH TEOPHH. 3a/1a4.
JITOPUTMHU3ALIUH. MosxeT npoBOIUTH
3HaeT CI0KHOCTh HepOpMATBHYIO
QITOPUTMOB U 3a/1a4. HUHIYKIHIO U CTPOTYIO
MaTeMaTHYECKYIO
UHIYKIHIO.

Paznuyaer anroputMmsl
¥ 3a/1a4¥ 110 UX
CJIO’KHOCTH.

e [IpakTHyeckue

e [lpakTuueckue
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3aHATHS — 3aHATHS —
o Jlexnuwu; WH/IMBU{yaJIbHAas WHIUBUTyaJIbHAS
e [IpakTuueckue pabota paboTta
Buawi 3ansaTui 3aHATHS e [IpakTHyeckue e [IpakTuyeckue
e ['pynmoBeie 3aHSATHS — 3aHATHS —
KOHCYJIbTaIlHH; KoMaH/1Has paboTa KoMaH/1Has paboTa
e CamocrosTenpHas e CamocTrosTenbHas
pabora pabora
Hcnoanzyemble TecTsr; e [IpoBepka e [IpoBepka
cpeacTsa e 3amauu IS KOMAH]BL, pemeHust O0LMX U pemmenus o0mux u
OLICHHBAHMSA oOmrue a1 Mo WH/TUBH Ty aJIbHBIX WHTUBH Ty aJIbHBIX
"




IpyIIIbI

o VHauBuayabHBIE
3a/1a4u;

e Dk3aMeH

3aJ1a4 B Iporiecce
Oecenpl Co
CTYZEHTOM — 3TO
II03BOJISET
BBICTABUTH OIICHKY
3a KaXIyIo 3a/1a9y.
e DK3ameH

3aJ1a4 B IIpolecce
Oecennpl Co
CTYJEHTOM — 3TO
MTO3BOJISIET
BBICTABHThH OIICHKY
3a KaXIYIo 3a/1a4y.
DK3amMeH

OO0mue XapakTepUCTHKHU MOKa3aTelled U KPUTEPUEB OICHUBAHUSI KOMIIETCHIIMM Ha BCEX
JTanax MpuBeAeHBI B TabIume 6.

Tabauna 6 — O0mue XapakTepHCTHKH N0Ka3aTeiell H KPHTepHEB OLleHHBAHHUS
KOMIIeTeHIHH I10 3Tanam

h’onasaTeﬂn H KPHTEePHH 3HaTth YMmerb Baapers
Ob6nanaer Ob6nanaer
(baKkTHYECKUM H JTHara3oHOM
TEOPETUYECKUM IIPaKTHYECKHX KonTtpommpyer
Orielisidiis 3HAHUEM B yMEeHUH, TpeOyeMbIX paboTy, IPOBOIUT
Fponsiit) mpeenax JUISL Pa3BUTHS OLICHKY,
u3ydaemoi obsactu TBOPYECKUX COBEpPILIEHCTBYET
C IOHUMaHHUEM pEIICHHIH, JIeHCTBHUS pabOTHI
I'PaHHUIl abcTparupoBaHHs
IPUMEHUMOCTH npobnem
Ob6nanaer beper
3HaeT (aKThl, JTana3oHOM OTBETCTBEHHOCTb 3a
TIPUHIIHIIBI, MIPAKTUYECKHX 3aBepIIeHHE 3a71a4 B
Xopomo (6a30BbIii IPOIEeCChI, 00Imue yMeHu#, TpedyeMbIxX HCCIIEIOBaHUH,
YPOBEHb) NOHATHS B JUISL peLICHHUS npucnocabiuBaeT
npezaenax OIpe/IeIeHHBIX CBO€ IIOBEJICHUE K
u3y4aeMoi obmactu | mpobiaem B obiacTu 00CTOSTENIECTBAM B
HCCIIeI0BaHUS peleHu: npobiaeM
OGnanaer
f Ob6nanaer A PaGoraet npu
Y0B/1€TBOPHTEIBHO YMEHHUSIMH,
(moporoBblii ypoBeHb) CasoRt e Pean TpeOyeMbIMHU IS S
3HAHUSIMH HaOMI0IeHUH
BBITIOJTHEHHS

IPOCTBIX 3a7a4

®dopMyIHpOBKa TOKazaTeled M KPUTEPUEB OICHUBAHHS JAHHOM KOMIIETEHIMH

npuBeeHa B Tabiuie 7.

Tabanna 7 — [oxkasaTem 1 KPUTEPHH OlleHHBAHUS KOMIIETEHIIHH HA YTanax

Iloxa3aTenu u
KPHTEePHH

3HaTh

YMmers

Baaners
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Ot1anuHo
(BbICOKHIA
YPOB€HBb)

3HaeT popmasibHbIE A3BIKH H
MeTObl AJIs IepeBoaa
He(OpMaIbHBIX NPOEKTHBIX
pelleHH#i ¢ ecTeCTBEHHOro
si3bIKA.

1. 3HaeT OCHOBHBIE MOHATHS U
TOJIOXKEHUSI UHTYUTUBHOM
TEOPHUU MHOXKECTB.

4. ®opMyIUpyeET TEOPEMY
BenHa. 5. [IoMHUT OCHOBHbIE
OyJieBbI TOXKAECTBA A
MHOXeCTB. 6. PopMyaHpyeT
napanokc Paccena.

7. 3HaeT OCHOBHBIE TOHATHSA U
TIOJIO’KEHHUS, CBA3aHHBIE C
OTHOUIEHUSAMH.

8. 3HaeT cBoiicTBa
BbICKa3bIBaHUMA. 9. 3HaeT
ornpeaeneHus
MPONO3ULIMOHATIBHBIX ONEpaLyi.
10. ®opmynupyeT onpeaesieHus
TaBTOJIOT MU, IPOTUBOPEYHH,
BBITIOJTHUMOM U ONIPOBEPKUMOM
¢opmyn. 11. [ToMHHUT TEOpEMY O
TMOZCTAHOBKE BMECTO
MPOTNO3ULIUOHATIbHOM
nepeMeHHOM. 12. [ToMHHUT
OCHOBHBIE PaBHOCHJIBHOCTH. 13.
Onpenensier A3bIK JOTUKH
npeaukaros. 14. Moxer
MIePEeYUCIINTh OCHOBHBIE NTPaBMIIa
nepeBo/ia ¢ ECTECTBEHHOTO
A3bIKa Ha JIOTHYECKUH S3bIK U
obparHo. 15. 3Haet
aKcUoMaTH4eckuit meton. 16.
Paznuuaet «Havana» EBkinna u
COBPEMEHHBIE aKCUOMATUUECKHE
teopuu. 17. Paznuuaer
(dopmanbHble U He(OpMabHbIE
JI0Ka3aTeIbCTBA.

18. [ToMHHUT onpeseeHne
(hopmabHOI aKCHOMAaTHYECKON
TeopuH. 19. 3HaeT OCHOBHbIE
MOHATHS, CBSI3aHHBIE C
AKCHOMATHYECKUMH TEOPUSAMH.
20. 3HaeT pa3HUILy MEXIY
TeopeMaMi ¥ UCTUHHBIMH .

20. 3HaeT Teopun
aKCMOMaTH4YECKOM reOMETPUH U
3JIEMEHTApPHOM apUPMETHUKH.
21. 3Haet

pa3IMYHbIe BUIBI
MaTeMaTUYECKUX J0Ka3aTeIbCTB.
22. 3HaeT 0 CUCTeMax
KOMITBIOTEPHOH areGpsl U 0
KOMITBFOTEPHBIX
JI0Ka3aTeTbCTBAX.

23. 3HaeT HeopMalIbHOE
omnpeeieH’e alropuT™Ma u
BBIYUCITUMOCTHU. 24. 3HaeT
(hopManuzauuK alropuTMOB.
25. Tlepeuncnser

YMmeeT NpUMEHUTH
¢opmanbHbIe 3HAHHUS NIPH
peajiu3anuy NPOEKTHOIO
pelueHus.

1. TIpumensieT onepauuy Hax
MHO)XECTBaMH.

2. Jloka3bIBaeT OyJieBbI
TOX/IECTBA.

3. [Ipumensetr quarpammsl
BeHHa 115 10Ka3aTeNbCTB.

4. Haxomut cBoiicTBa
OTHOILLEHWH.

5. PemaeT crangapTHbie
3aJlauy, CBSI3aHHBIE C
OTHOIICHHUSAMH.

7. Pemaet craHaapTHbIE
3a/1auu, CBSI3aHHBIE C
0TOOpaXEHHUAMH.

8. YMeerT BbIUUCIATH
pe3yJIbTaThl
MPOMO3MLHOHAIBHBIX
onepauui

9. YMeThb 3anuchiBaTh
JIOTHYECKHUE 3a1a4H Ha SA3bIKE
MPOTIO3ULIHOHATIBHBIX (HOPMYJT
¥ pewath ux. 10. Onpenenser,
K KaKOMY BHJY OTHOCHUTCS
¢dopmyna.

11. Y™meer pazHbIMH
croco0amu 10Ka3bIBaTh
TaBTOJIOTUYHOCTb.

12. Y™MeTh n10Ka3bIBaTh
pa3HeIMU criocob6amu
PaBHOCUIBHOCTB (opMmy. 13.
Pemaer 3aauu ¢ peiLapsaMu 1
JDKeLaMHu.

14. YMeeT BbIYUCIUTD
JIOTHYECKOE 3HaUeHHE
(hopMyibl B TaHHOMU
MHTEpIpETaLHH.

15. YMmeer nepeBoauTh
YTBEPKAEHHS C €CTECTBEHHOTO
A3bIKa Ha JIOTHYECKHUMU S3bIK U
o6paTHO.

16. IIpuBOAUT NpUMEPBI
aKCHOMAaTHYECKUX Teopuid. 17.
VMeeT noka3biBaTh TEOPEMY
"Ecnu Teopust nepBoro
niopsijika MPOTHBOPEYHBA, TO B
Hell BBIBOMMA Jiro0ast
¢dopmymna".

17. IlpuBOAUTH MPUMEPHI
MHIYKLUUH, THIIOTE3 U
KOHTIPUMEPOB.

18. JIoka3sIBaeT C MOMOIIBIO
MaTeMaTU4eCKOi MHIYKLIUH.
19. Tlonnmaet
JI0Ka3aTeNbCTBO OT
NPOTUBHOTO.

20. I[TpuBoaMT MpHUMEPBI 33124
C KOMITbIOTEPHBIMH
J0Ka3aTeNbCTB.

Bnaneer
JIOTHYEeCKHMH
SI3bIKAMH, METOJAMH H
JPYTrUMH
HHCTPYMEHTAMH LISl
000CHOBaHM
NPHHUMAEMbIX
NPOEKTHbIX PELIEeHHH,
OCYLIECTBJISAET
NMOCTAHOBKY H
BBINOJIHAET
3KCNEPHMEHTBI 110
npoBepKe uX
KOPPEKTHOCTH H
3¢ PeKTHBHOCTH.

CB00OIHO Bi1aieeT
UHCTPYMEHTaMH TEOPUU
MHOXXECTB U JIOTMKOM
BBbICKa3bIBaHUM

B (hopManu3aLum
MMOCTAaHOBKH 3a/1a4yH, €€
peLIeHus, B aHATH3E
NPOBEPKHU PEIICHUS.
MoxeT Hay4YuThb
Ipyroro.

CB00OOHO BiIajieeT
SI3BIKOM JIOTHKH
NpeIUKaToB

B (hopMasu3aLum
MMOCTAHOBKH 3aJa4H, ee
pelIeHs, aHaJIu3a U
MPOBEPKH PELLIECHHS.

[ToHuMmaeT, Ha 4eM
OCHOBAHO JIOTHYECKOE
NPOrpaMMHUPOBAHUE.

Bnaneer Bunamu
JI0Ka3aTesIbCTB:
NPSMBIM, KOCBEHHBIM,
nepedopom,
MaTeMaTHYeCKOI
MHIYKLHEH.
OnpoBepraer ¢
MOMOIIBIO

KOHTpHpHUMEpa.
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AITOPUTMHUYECKH
HepaspelIuMble 3aJa4H.

26. [ToMHUT CBOJIKY OCHOBHBIX
pe3yJIbTaToOB CPaBHEHUS POCTa
byHKUUMi.

27. Onpenenser
aCUMINTOTUYECKYIO BPEMEHHYIO
CJIOXKHOCTB aJirOpUTMAa.

28. [ToMHUTB KJIacCH(UKALIUIO
HauboJee 4acTo BCTPEYaEMbIX
3aj1a4 10 KJ1accaM CJIOKHOCTH.
29. 3HaeT HEKOTOPBIH MaTepual
U3 JIOTIOJIHUTENHOM
JIATEPATYPHI.

21. O6bsaCHsET, 3a4€M HYXKHBI
MOHATHUS aJIrOPUTMA U
BBIYUCIIUMOCTH.

22. OObsACHSET 3HaYEeHUe
NTOPUTMUIECKH
Hepa3pelnuMbIX 3a1ay.

23. YMmeeT 00BbSICHUTb, YTO
0003HavaeT oTHomeHue O-
GosbIoe.

24. CpaBHMBaET
aCUMIITOTUYECKUNA POCT
GbyHKUMiL.

Brnaneet Beibopom
Haubosee 3 PEeKTUBHBIX
JITOPUTMOB IS
peleHus 3aaad.

U3 criucka 3HaHUN ypOBHs
«OTJIMYHO» 3HAET BCE IMyHKTHI, 3a
uckmodenuem 4, 6, 11, 16, 18,

M3 criucka ymeHui ypoBHs
OTJIMYHO» YMEET BCE ITyHKTHI,
3a UCKIIIOUeHneM 3, 9, 14, 14,
20, 22.

B mynkrax 11 u 12

CaMoCTOATENIbHO
NpHMEHSIET OCHOBHOM
UHCTPYMEHT TEOPUU
MHOXKECTB U JIOTHKH
BBICKa3bIBAHU I

B (popManu3anuu
MOCTAHOBKH 3aJa4H, e
pelIeHus], B aHallu3e U
MPOBEPKH PEIICHHUS.

YacTUuHO BiIageeT
A3BIKOM JIOTHKH

7. 3HaeT pa3HULy MEXIy
TeopeMaMH ¥ UCTUHHBIMHU
yTBepxkaeHUsIMHU. 8. 3HaeT
TOJILKO HEKOTOPbIE BHIbI
J0Ka3aTenbCTB. 9. 3HaeT
HeopManbHOE ONpeAEIeHUe
ITOPUTMa U BBIYUCIUMOCTH. 10.

aHAJIOTUYHBIM TIPUMEpPaM.
7. CtpouT Tabuibl
MCTUHHOCTH.

8. 3amaum Ha
TaBTOJIOTUYHOCTb U
PaBHOCHJIBHOCTb (OpMY.T
MOJKET pelaTh TOJIBKO C

Xopomo UCTIOJIb3YET TOJBKO TaOJIULIBI NPeaUKaToOB
P i 22,24, 26. TlepeBon B myHKTe 14 Y St pe
(0azoBbIit WCTHHHOCTH ¥ I0Ka3aTeIbCTBA | B OpManu3aluu
3HAeT TOJILKO B OJJHY CTOPOHY.
YPOBeHb) OT MPOTUBHOTO: MOCTaHOBKH 3a/1auy, ee
B mynkte 15 ymeer pELUEHMs, B aHAIM3E U
JIOTIOSTHUTEIIBHYIO JIUTEPATypy
MEePEBOAUTH TOJIBKO MPOBEPKH PEIIEHHUS.
HE u3y4Jall.
C €CTECTBEHHOTO S3bIKa Ha
JIOTHYECKUH A3BIK. Bnaneer Bunamu
JOKa3aTeTbCTB:
NpsAMBIM, TIepebopoM.
Omnposepraer ¢
MOMOIIBIO
KOHTpIpUMepa.
O1leHUBAET CII0KHOCTD
AJITOPUTMOB.
3HaeT OCHOBHBIE MOHATHUSA U 1. [IpumensieT onepauuu Haja Pa6orasi B kOMaHze, 1
. TIOJIO’KEHHSI MHTYUTUBHON MHOXXECTBaMH. MOXET MOJ
TEOpUH MHOXECTB. 2. 3HaeT 2. Jloka3biBaeT OyJieBbI PYKOBOJCTBOM,
ornpeneneHus TOXIECTBA [10 aHATIOTHYHBIM MPUMEHSIS
MPOMO3MLIMOHAIBHBIX ONEpaLiif. | MmpuMepam. MHCTPYMEHTapUii TEOpUH
3. 3HaeT onpeneseHue 3. IlpumMensieT TuarpaMMsl MHOJKECTB U JIOTHKY
PaBHOCUJIBHOCTH. Diinepa U1 10Ka3aTeNIbCTB. BBICKa3bIBAaHHI,
VioBierso- 4. OnpenensieT A3bIK JOTUKH 4. Haxoaur cBoiicTBa y4acTBOBaTh B
PHTEJILHO NpeauKaToB. 5. 3HaeT OTHOLIECHUI. (bopmanuzanuu
. | akcuomaruueckuit meron. 6. 5. Pemaer 3aauu, CBsI3aHHbIE [IOCTAHOBKH 3a/1a4H, €€
(moporoBbIii Pa3nuuaet popMasibHbIe U C OTHOILEHUAMH U pelIeHus, B aHaIk3e U
YPOBEHb) HedopMasbHbIe JOKa3aTeNbCTBA. | OTOOpPaKEHUSIMHU IO NPOBEPKHU PELICHMUS.

SI3BIKOM JIOTHKH
NpPEeAMKaTOB BIIAIEET
TOJIBKO KOrJa Juis
nepeBojia ecTb
aHAJIOTMYHBIN NIPUMeEp.
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[ToMHHTH KJ1acCUPUKALIUIO HOMOLLBIO TabIHUIL MoxeT noka3bIBaTh
HauboJiee 4acTo BCTPEYaeMbIX HCTHHHOCTH. TOJILKO KOTZIa €CTh
3a7a4 Mo KJ1accaM CI0KHOCTH. 9. YMeeT nepeBoauTh AHAJIOTUYHBIN IPUMED.
YTBEPKAEHHS C ECTECTBEHHOTO
A3bIKa Ha JIOTUMECKHH SA3BIK.
10. TIpuBOAMT NpHMEPBI
aKkcuoMatuyeckux Teopuii. 11. | OueHHBaeT CI0KHOCTh
[ToHMMaeT noKa3aTeNbCTBO OT | AITOPUTMOB, ECIH €CTh
NPOTUBHOTO. QHAJIOTMYHBIH PUMED.
12. CpaBHuBaet
aCUMIITOTUYECKUI pocT
byHKIHIA.

3. KontpoabHble 3a1aHus

3.1 Tecrsl (npuBeaeno 35 TunoBbIX Bonpocos u3 150)

TecTroBble 3aJaHus A I1aBbl 1
Bomnpoc 1.
Kakue yTBepkIeHUS MPABUIbHbI?

PaccyxaeHue NpaBuIbHO C TOYKH 3pEHUs JJOTHKHU TOJILKO TOTZa, KOTa UCXOAHbIE MOCHUIKH HCTHHHBI.
JIorHYecKUMH pacCysk IEHUSIMH MOXKHO MOTYYHUTh HCTHUHY, JaXKe €CIM UCXOIHBIE MOCHUIKH JIOXKHBI.

Jloruueckoe paccyxkaeHue B JIH00OI NpeaIMeTHOH 00JacTu TpeOyeT NOCTaTOYHblE 3HAHUS STOH NPEAMETHOMH
00JacTH.

Ecnu paccyaasi, Mbl IPUXOJUM K MPaBUIBHOMY BBIBOY, TO PACCyKIEHHE OBLIO JIOTUYECKH MPABUIIBHO.

Bonpoc 2.
Kakue yTBepk1€HUs MPaBUJIbHbI?

EcTrecTBeHHbIH A3bIK BCeraa npouie GopMajibHOro.

Jlenykuus Bcerja 1aeT BEPHbIH pe3ysibTar.

WHayKUuUs He UCTIOIb3YETCs B TOYHBIX HAayKax.

YT1oObl YeJIOBEK CTaJl YCTEIIHbIM B )KU3HH, OH HE 00513aH BCET/a JIOTHYECKHU MPABUIIBHO PacCyKAaTh.

Bompoc 3.
Kakue yTBepk1eHUs IPaBUIbHbI?

[1IkonbHBIE 3HAHUS MAaTEMATUKU — 3TO Ta MaTeMaTHKa, KOTopas NPUroAUTCs KaKI0My B3pOCJIOMY.
COBpC_MCHHaﬂ ('bPBH‘leCKaH KapThHa MHUpa HE OIMCBHIBACTCA HA MATEMATHYECKOM S3BIKE.
MaremaTrka B OCHOBHOM 3aHUMAETCs peLI€HHEM 3a/1a4, KOTOPbIE UMEIOT NMPHUKIIAIHOE 3HAYEHHUE.
Maremartuka YUYUT YMEHUIO OTJIUYATH TTOHATHOE OT HEMMOHATHOIO.

Bonpoc 4.
Kakue yTBepkIeHUs PaBUIIbHbI?

MareMaTuKa y4uT OTIIHYaTh CMBICT OT GECCMBICITHIIBI.

Jlaxe caMble OTOPBaHHbIE OT MPAKTUKH Pa3/I€/bl MATEMATHKU PAHO WJIM MO3HO HAXOIAT BAXKHbIE IIPUMEHEHHS.
EIMHCTBEHHAs LieJhb MATEMATUKH — 3TO OTKPHITHE M I0Ka3aTEIbCTBO HOBBIX TEOPEM.

MaremaTuyeckas IesTebHOCTh HUKAK He CBA3aHa C BONPOCAMU TUKH.

Bompoc 5.
Kakue yTBep)xIeHUs MPaBUIbHbI?

Co¢usmsl co3aaBaiu TOIbKO Gunocodsi-coductsl, xusime B [lpeHeM Pume.

Bce napasioKchl, OTKPBIThIE B IPEBHEM MHPE, B HACTOAILEE BPEMs MMEIOT OOIIENPHUHATHIE PELICHHS.
JlpeBHerpeveckne CO(UCTBI MMEIOT MHOTO OOIUEro C COBPEMEHHBIMHM CyIbIMH B TOCYyIapCTBE, B KOTOPOM
3aKOHO/IATEeJILCTBO CIIY’KHMT TOJIBKO BJIACTH.

TecToBbIE 3aJaHUSA AJIS I1aBbI 2

10
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Bonpoc 1

Kakue u3 cienyrolux yTBEp:KAEHUI MpaBUIbHbI?
DD,

DD,

Jed;

DA, rae A — npou3BOJILHOE MHOXECTBO;

e A, rae A — IpoM3BOJIbHOE MHOXKECTBO.

Bompoc 2
Onpenenute KOJMYECTBO 3JIeMEHTOB BO MHOXKecTBe P(P(A)), eciiu A=C. (P(X) — MHOXeCTBO-CTEINIEeHb MHOKECTBA
X)

Bonpoc 3
Kakwue u3 cienyromux Tpex QyHKUMN SBISAIOTCS CHOPbEKTUBHBIMU?

£ RR, x> x*+3x+5;
= £ R-R, x— x’(*-1);
£ R->R, x— 2%,

Bomnpoc 4

[TycTh Z — MHOKECTBO LEJIBIX YKcen U oTobpaxeHue f(n) =n orobpaxkaer Z B Z. Kakue yrBepxaeHus 06 oOpa3zax
¥ npooOpaszax MHOXKECTB MPaBUIIbHbI?

(@) = {5}

f(D)=2

£1({1,2,0) =0

f'(2)=z

fl(@)=2

Bonpoc 5
Kakue u3 crnenyomux Tpex GyHKIHi UMetoT o0paTHbie GyHKLUU?

f* RoR, x> x*+3x+5;
f:R-HR, x> xls(xz—l );
£ R>{y e R|y>0}, x> 2>,

TecToBble 3aJaHus AJIsi IVIaBbl 3

Bomnpoc 1
[Tycth A — MPOM3BOJIbHOE BbICKa3bIBaHuUeE, JI — JIt060€ JIOXKHOE BbICKa3bIBAHUE.
Toraa MICTHHHOCTHOE 3HaYeHUe BbICKa3biBaHusA 4 v JI ecTb

Hcrund

Jloxb

Takoe xe kak y 4
[TpoTuBONONOXKHO A4

Bompoc 2
Kakue napbl popMyJ1 1eHCTBUTEIBHO ABISAIOTCS PABHOCUIIBHOCTAMMU?

AvB=B&-A
AV —-A=-—-A4
Av(BvC)=(AvB)vC

Bomnpoc 3

Kakwue napbl popMyJ1 1€HCTBUTEIBHO ABIAIOTCS PABHOCUIBHOCTAMU?
—l(AVB)EﬁAVﬁB

A=(A & B)v (4 & —B)

A=(AvB)vA
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Bomnpoc 4
Kaxkwue napbl popMyJ1 1€HCTBUTENBHO ABISAIOTCSA PABHOCUIBHOCTAMMU?
A~B=(A>B)& (B2 A)
ADB=-AvVB
AvB=—-4&-B

Bonpoc 5 .

ITycts A — NMpOKM3BOJIbHOE BBICKa3bIBaHKE, /] — II000€ UCTUHHOE BbICKa3bIBaHKE, /I — MOO0E JI0KHOE
BbICKa3bIBaHHE.

Kakas u3 ¢opmyn taBronorus? (B aTux ¢popmysax npono3ulMOHaIbHAs TepEeMEHHAast TOJIBKO 4)

AvJ) ~H
AvJ) ~J1
AvJ) ~A
AvJI) ~-J1

TecToBble 3a1aHUs 1JIs1 IJIaBbI 4

(20 BonpocoB)

Bonpoc 1

3a1aH HEKOTOPBIH A3bIK MEPBOTrO MOPSAAKA C KOHCTAHTAMH @ ¥ b OZIHOMECTHBIMHU NPEAUKATHBIMU CHMBOJIaMu P 1 Q.
[MycTb 3a1aHa WHTEpPIPETaLKs, HOCUTEb KOTOPOi COCTOUT U3 IBYX 3JIEMEHTOB {a, b}. HTepnpeTanus
npeaukatoB: P(a) = 1, P(b) =1; O(a) = 1, Q(b) = 0. Haiin¥te HCTHHHOCTHbIE 3HaUeHUs HGOPMYJI B JAHHOH
uHTepnperauuu (1 — uctuna, 0 — J10XKp).

Vx(P(x)&Q(x)) =

VxQ(x) v VyQ(y) =

Bompoc 2

3a/1aH HEKOTOPBIH A3bIK TIEPBOTO MOPSAAKA C KOHCTAHTAMH @ M b OJTHOMECTHBIMHU NMPEANKaTHBIMU CUMBOJIaMu P u Q.
[TycTh 3a1aHa HHTEPIIPETALHS, HOCUTEb KOTOPOH COCTOUT U3 BYX dJIeMEHTOB {a, b}. IHTepnpeTauus
npeaukatoB: P(a) = 1, P(b) =1; O(a) = 1, Q(b) = 0. Haiinure UCTHHHOCTHbIE 3HaUeHUsI HOPMYJI B JAHHOIA
uHTepnpetauu (1 — uctuHa, 0 — JI0XB).

Ix(=P(x) & -0(x)) =

Vx (P(x) ~Q(x)) =

Bomnpoc 3

3a/1aH HEKOTOPBIHA S3bIK EPBOTO MOPSAKA C KOHCTAHTAMH @ U b OTHOMECTHBIMH NPEAUKaTHBIMU CUMBOJIamMu P u Q.
[TycTh 3a1aHa UHTEPIIPETALHS, HOCUTENb KOTOPOH COCTOMT U3 ABYX 3JIeMeHTOB {a, b}. IHTepnpeTanus
npeaukatos: P(a) = 1, P(b) =1; O(a) = 1, Q(b) = 0. Haiinure HCTUHHOCTHBIE 3HAUeHUsI HOPMYJI B JaHHOM
uHTepnperaiuu (1 — uctuna, 0 — J10XKb).

Vx IAPE) v O0)) =

Ix (P(a) & O(x)) =

Bompoc 4

VHIBEPCYM — MHOXKECTBO )KMBOTHBIX

[Ipenukarsr:

A(x) = ucTHHA TOT/Ia ¥ TOJILKO TOTIA, KOTJa )KMBOTHOE X — YEJIOBEK.
B(x) = iicTiHa TOrIa ¥ TOJBKO TOT/A, KOT/1a )KUBOTHOE X — CBUHbS.
BeibepuTe npaBuIbHbINM NEPEBO Ha A3BIK JIOTHKH MPEINKATOB.
«YTOOBI HE OBITH YEJIOBEKOM HEOOXOIMMO OBITh CBUHBEMY.

Vx(B(x) o— A(x))
Ix(A(x) &—B(x))
Ix(A(x) o—-B(x))
Vx(—A4(x) DB(x))

Bormpoc 5.

VHUBEPCYM — MHOXKECTBO BELIECTBEHHbIX YUCE]L.

[Ipenukatsi:

X =) — UCTUHA TOTAA ¥ TOJBKO TOT/a, KOTa YUC/Ia X U ) PaBHbI.
f(x)=0 — 4ucio x ecTs peieHne ypaBHeHus f{x)=0.
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BriGepuTe npaBuIbHBIN MEPEBO HA A3bIK JOTMKH ITPEIUKATOB
«Y ypaBHeHus f{x)=0 He MeHee BYX pELICHUi».

Ixy (fx)=0 & fix)=0 & —(x=y))
Jx)=0 & f(y)=0
Ix R(x) & Ty R()

TecToBbIE 3aJaHHS AJIs IVIaBbI 5

Bomnpoc 1

Kakue A3bIKi UCTIONB3YIOTCS ISl OMTUCaHUs (OPMaNIbHBIX aKCHOMATHYECKUX TEOpHii?
Pycckuii

AHrIuicKkui

S13bIKM NIEPBOTO MOpsAAKA

SI3bIKM MPOTPaMMHUpPOBaHUA

Bomnpoc 2

BriGepuTe npaBUIbHbBIE YTBEPKAEHHS:

Teopema B popMaIbHOI aKCHOMATHYECKOI TEOPUH ONPEAEISETCS CHHTAaKCHYECKH.

B kauectBe Teopem (OpManbHON aKCHOMATHYECKOW TEOpPUH BbIOHMpaeTCs yTBEpKIEHHE, HCTHHHOCTb KOTOPOro
MOATBEPKAAETCS Ha MPAKTHKE.

B kauectBe akcoM (OpMabHONW aKCHMOMAaTHYECKOW TEOPHM BBHIOMPAIOTCS YTBEPXKIEHHA, U1 KOTOPBIX He
CYILLECTBYIOT J0OKa3aTeJIbCTBA.

Bomnpoc 3

Kakue hpopMyJibl ABISIOTCSA TeOpeMaMH (MM aKCUOMaMH) HCYUCIIEHHS TIPeIMKaTOB?
——A D —|A,

(A&~ A);

—|(AV—| A)

Bornpoc 4
Kakue nmpaBuiia BbIBOJIA MPUCYTCTBYIOT BO BCEX TEOPHSAX MEPBOro nopsjaka?

[TpaBusio MOIyC MOHEHC
[TpaBusi0 BbIBOJA C MOMOLIBIO MATEMATUUECKON MHIYKIMU
[TpaBuiio 06001meHHs

Bonpoc 5
Jlns akcuoMaTu3alry Kakoi 001acTi MaTeMaTHKM MCIONb3yeTcs akcuomaTuka [leano?

["'eomeTpus

ApudmeTrka

Anre6pa
MaremaTtuyeckuil aHaIu3
Teopusi MHOXKECTB

TecToBbIE 3aJaHHUA AJIs IJIaBbl 6

Bonpoc 1
[Tpenckaxute HauboJIEe BEPOATHOE CIEAYIOLLEE YUCIIO B [IOCIIEI0BATENBHOCTH.
1, 8,27,64,?

Bonpoc 2
[Npenckaxure HauboIEE BEPOATHOE CIIEYIOIIEE YUCIIO B TIOC/IE0BATEIBHOCTH.
1,2, 4,5,7,8,10,?

Bompoc 3.

Kakue yTBepKI€HUA BEPHBI?

[TpuHLMN MaTeMaTUYECKOM MHAYKIMY UMeeT TpH wara: 1) 6a3uc MHAyKIHK; 2) UHIYKTUBHBIN nepexon; 3)
NpOBEpKa.

[TpuHUMNT MaTeMaTUYECKON MHAYKIMU BbIpaKkaeTCsl OHOW M3 akCHOM akcuomartuku [TeaHo.

BeinosnHeHue 6a3uca MHAYKLUHK HE00A3aTeNbHO IS 10Ka3aTeabCTBA 10 MAaTEMAaTUYECKON MHIYKIIHUH.
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Bonpoc 4

Kakue yTBep1eHHs BEPHbI?

Jloka3aresibCTBO (HehopMaIbHOE) MPOCTO B TOM CMBICIIE, UTO KaXKIbIH MIar «KaXXeTcs MPaBUJIbHBIMY, 1aXe €CJIH MbI
U HE 3HAaeM TOYHO, MIOYEMY.

HedopManbHoe 10Ka3aTeNbCTBO 6€301UO0YHO, TOTOMY YTO MCIIOJIb3YETCS IPUBBIYHBIA Y4€I0BEYECKHUIA S3bIK.
Jlornyeckuii BHIBOA TMPOCT, MOTOMY YTO KaXKAbI M3 MHOTOYHMCIIEHHBIX €ro IIAaroB TaK NPOCT, YTO COMHEHHS B
NPaBHJIBHOCTH 3THX LIArOB HE BO3HUKAIOT U, MOCKOJBKY BECh BBIBOJI COCTOMT M3 TAKMX ILAroB, Mbl MPETOJIAraeM,
4TO OH 6e301IHO0UEH. _

Jlornueckuii BbIBOJA MMEET TPaHIMO3HYIO UIHHY, MO3TOMY OIIMOKM B HEM CIIy4alOTCs 4Yallle 10 CPaBHEHWIO C
HedopMabHBIM 10Ka3aTeIbCTBOM.

Bonpoc 5
Kakue yTBep)kaeHus BEpPHBI?

JloKa3aTeNbCTBO CTAHOBUTCS TAKOBBIM TOJBKO B Pe3yJibTaTe€ COLMATBLHOTO aKTa IPUHATHA J0Ka3aTeabCTBay. DTO
OTHOCHUTCS K MaTEMATHKE B TOM XK€ Mepe, UTO U K (PU3MKe, IMHIBUCTUKE UM OUOJIOTUN.

Tak, kak noka3biBasl EBKJINM], ceiiuac HUKTO HE JOKA3bIBAET.

[IpencraBieHne 0 MATEMaTHYECKOM J0KA3aTEILCTBE MEHSETCS CO BPEMEHEM.

TecToBbIE 3aJaHUS 1JI IV1aBbI 7

Bonpoc 2

Kakue yTBepxaeHUs PaBUIbHbI?

[IpuMHTHBHAS PEKYPCHsl pABHOCUIIbHA HCIOJIBb30BAHHIO LIMKa for.

B unciio 6a3ucHbIX (yHKUHMIA PU ONPEeNIEHUH YaCTHYHO-PEKYPCUBHBIX QYHKIMI BXOJUT HUTJIE HE ONPE/IEICHHas!

GyHKLMSL.

Cyneprno3uius ¥ MPUMUTUBHAS PEKypCHs U3 BCIOLY ONpeeIeHHbIX (yHKILMIA MOTy4aloT BCIOIY OMNpPEAEIEHHbIE
GyHKLIUH.

Bompoc 2

Onpenenenne GyHKUMK power(x, y) = x’ BO3BEICHNs B CTENEHb JUISl HATYPAIbHBIX apryMEHTOB:

power(x, 0) = 1

power(x, y+1) = x power(x, y).

Kaxkue yTBepk1€HUS PaBUIbHbI?

OyHKLHS HE SBJIAETCS MPUMUTUBHO PEKYPCHBHOM.

OyHKIMSA ONpeIeNieHa Yepe3 YMHOKEHHE C IOMOLIBIO CyNEepPIO3HLIHH.
OyHKUUS SBISIETCS 00ILEPEKYPCUBHOM.

Bonpoc 3
Kakue yTBepkIeHuUs MPaBUIIbHbI?
MaiuvHa TeropHHra Bceraa OCTaHaBJIMBAETCS.
Maumnina TeropuHra — 3170 QyHKUMS M Takasi, 4TO Ul HEKOTOPOTrO HaTypalbHOrO YMcia n 001acTh ONpeeIeH s
5TOM QYHKIMH ecTh MoAMHOXKecTBO MHOXecTBa {0, 1, ..., n} x {0, 1}, a 061acTh 3HaYEHHUI €CTh MOAMHOKECTBO
muoxectBa {0, 1} x {JI, IT} x {0, 1, ..., n}.
IMycts Dy N — o6macTh onpenenenus k-MecTHoOH hyHKIMHU f: Dy — N. ®yHKuuA / Ha3bIBAETCA BHIYHCIAMON 110
ThIOpPUHTY, €Clli CyLIecTBYeT MauiMHa ThlopuHra M Takas, 4TO KaK TOJNbKO A/ HaYMHAET C MHCTPYKUHUH o,
00603peBasi caMoi JIEBBIH CHMBOJI CTPOKH

<n;> 0 <ny> 0.0 <n>,
(BCsl OCTaJIbHAs YacCTh JICHTHI MyCTa), TOra:
ecnu f{ny, ny, ..., ;) ONIPEIENCHO, TO M, B KOHLIE KOHLIOB, OCTaHOBHTCS, 0003peBasi caMblii JIEBBIH CHMBOJI CTPOKH
<f(ny, ny, ..., ny)>, TIPH TOM 4acCTh, HAXOAALIAACA CIIPaBa OT ITOM CTPOYKH, ITyCTasl.

Bonpoc 4

Kakue yTBep>kK1eHUs PaBUIIbHbI?
1007 = O(n/100)

n=0(n)

n* = 0(n)

n/100 = O(100n)

Bonpoc 5
JIiis KaKuX 3a/1a4 HEW3BECTHA MX CJIOXKHOCTh?
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PeleHune cicTeM ypaBHEHHH C LeJIbIMU EPEMEHHBIMU.
CocraBiieHue paclicaHHii, y4UTHIBAIOLINX ONPEIEIEeHHbIE YCIOBHUS.
[TOCTPOUTH MHOXECTBO BCEX MOJIMHOXECTB JaHHOTO MHOJKECTBA.

Bbruuciauthb 2(2k) JUTSE 33JaHHOTO HAaTypalbHOTO K.

Pa3mMelieHne 0OCTYKUBAIOIIUX LEHTPOB (TeNedOH, TeIEeBUACHUE, CPOYHBIE CIIY)KObI) U1 MaKCHMaJbHOTO 4YHMCIa
KJIMEHTOB PH MUHUMAJIbHOM YHMCJIE LIEHTPOB.

OnpeneneHue, MPOCTOE YUCIO HIH HET.

Pa3jioxeHue MPOCTOro YMC/Ia Ha MPOCTHIE MHOMKHTEIH.

3.2 Dk3aMeHaIHOHHbIE BONPOCHI MO NpeaMeTy «MaremMaTHuecKkas JJOTHKA U

LNHAWON—

o

10.

11.
12.
13;
14.

16.
17.
18.
19,

20.
21.
22:
23.
24.
25.
26.
27.
28.
29,
30.
31,
32.
33.
34.
35.
36.
37.
38.
39.

TEOpHUA AJITOPHTMOB)

3ayem oOyuaTh Matematuke (MHeHHe B. YcneHckoro). JIeMOKpaTHYHOCTh MaTEMATHKH.

Yo Takoe napaznokcsl. [Tapagokc «JIxewn. ITapanokcsl 6panobpes u beptpana Paccena.

JIBa OCHOBHBIX MeToa paccyxaeHuil. Uuaykuus u nexykums. [Ipumepsi.

Jloruka u peaibHblit Mup. 3anadya CMalikaHa o IBYX IIKaTYJIKaXx.

WHTyuTHBHas Teopust MHOXKeCTB. [IpuHUMN aGcTpakuMu U MpUHLUMI 00beMHOCTH. Kak 10Ka3bIBaTh paBEHCTBO
MHOXeCTB?

OtHouleHue BKMOueHus. [lyctoe MHOxkecTBO. MHoxkecTBO—cTeneHb. Ilapanokc beprtpana Paccena u ero
3HauYECHME.

Onepauuy HaJl MHOXECTBaMH: OObEIAMHEHHME, NEPECEUEHUE, OTHOCUTEIBLHOE IOIOJHEHHE, CHMMETPUYECKas
Pa3HOCTb, a0COIOTHOE JOTIOJIHEHHE.

OcHoBHble OyNeBbl TOXIECTBA IS omepauuii Hax MHoectBamM. Kak ux nokas3biBaTh. Teopema Benna o
quarpamMmax.

VrnopsnodeHHbie napsl U KopTexu. [Ipsmoe npousBeneHue MHoxecTB. OTHomeHHsA. O61acTh ONpeaeneHus H
oGyiacTh 3HaYeHUi oTHOLIEHHU. OOpaTHOE OTHOIIEHHUE.

Komnosuuus oTHoumeHuid. OrmnpeneneHuss peaeKCUBHOCTH, CHMMETPHYHOCTH, TPaH3UTHBHOCTH H
QHTUCUMMETPUYHOCTH. [IpUMepbl OTHOLIEHHH.

OtHoweHue dkBUBaIeHTHOCTHU. [Tpumepsl. Kinaccsl a3kBuBasieHTHOCTH. CBOMCTBa KJIACCOB SKBMBAJIEHTHOCTEM.
Pa36uenus MHOXeCTB. CBA3b pa30MeHHss MHOKECTBA U OTHOIIEHUs SKBUBAJIEHTHOCTH. PaKkTOp—MHOXKECTBO.
YactuuHblii mopsaaok. JInHelHsIi nopsaaok. IIpumepsl.

Onpenenenve GyHKUMK. N-MecTHble OQYHKUMK. VHBEKTHBHOCTb, CIOPBEKTHBHOCTbb M OHEKTHBHOCTb.
[Tpumepsl.

. Yro Takoe oOpa3 MHOXeCTBa M MpooOpa3 MHOXeCTBa Mpu oToOpaxeHusiX. KoMmozuums nByX GyHKUMEH —

(byHKLHSA (10Ka3aTENTbCTBO).

BbicKka3biBaHUS U BbICKa3biBaTe/IbHble POopMbL. [IpocThie BbICKAa3bIBAaHMSI.

CrnoxHble BbICKa3biBaHuUs. [Ipono3vLMOHAIbHBIE ONIEpaLIUK.

SI3bIK JIOTHKH BbICKa3bIBaHHIA.

Wnrepnpetauus GopMmys JIOTMKM BbICKa3biBaHUM. TaOJHMLbI UCTUHHOCTU. BBIMOIHUMbBIE M ONPOBEPKHMbIE
(hopMybl.

TaBTONOrMU U PaBHOCHIBHOCTU. CrIOCOOBI 10KA3aTEIbCTB.

SI3bIku nepBoro nopsaka. [IpeaukaTsl ¥ KBAHTOPBI.

SA3biku nepBoro nopsiaka. Tepmbl U GOpPMYJIbI.

SI3biku niepBoro Mopsinka. MHrepnperauus popmya. OOie3HauMMble U BBIMOJIHUMBIE HOPMYJIbL.

Kak nepeBoauTh C €CTECTBEHHOTO A3bIKa Ha A3BIK NMepBoro nopsaka? Kak nepeBoaAnTb €AMHCTBEHHOCTD?
AKCHOMATHYECKHUM METOA. AKCHOMATHYECKUE TeOpHHU: (hopMaibHble U He(OpMATIbHbIE.

Teopuu nepBoro nopsjka.

HUcuucenne Beicka3biBaHUil. [10THOTA, HEMPOTHBOPEUYUMOCTD U Pa3PEIIMMOCTD JIOTUKHU BbICKA3bIBAHUI.
Ucuucnenne npeaukaros. [TonHoTa U (He) pa3spelIMMOCTb HCUUCIIEHHS TTPeIHKaTOB.

AKCHOMAaTHKa reOMETPUH.

Axcuomaruka [TeaHo.

BuIbl MaTeMaTUYECKHUX 10Ka3aTeabCTB. PopMasibHble U HeGOpMabHbIE.

Maremaruyeckast UHILYKLHs.

JloKa3aTebCTBO OT MPOTHBHOTO M IOKAa3aTeIbCTBO UMILTMKALIHMIA C TOMOLIbIO KOHTPOTIO3ULIUHA.
KoMnbioTepHbI€ 10Ka3aTeNbCTBA.

dopManu3anus aITOPUTMOB U BEIYUCIUMOCTH: YaCTUYHO-PEKYPCUBHbIE (DYHKLIUH.

dopMau3alus AITOPUTMOB U BBIYMCIUMOCTH: MalliHbl ThIOpHHTa.

Te3uc Yepua.

AJITOPUTMUYECKH HEpa3pEeIIUMBbIE 3a1a4H.

CpaBHeHue ckopocTd pocta ¢yHkuuit (O — 6onbiuoe). CBoAKa pe3yIbTaTOB O CPABHEHUU (YHKLIHIA.
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40.
41.

42.
43.

44.

AcumnroTuyeckas BpPEMECHHas CJIO)KHOCTb aJITOPUTMOB.

Yro GoJblie BIMSAET HA MAaKCUMAaJIbHbIN pasMep 3aaa4u, KOTOPYKO MBI MOXKEM PEIIUTB: CKOPOCTH BBIYHUCIICHUA

WA CJIOXKHOCTB airopurma’?
CI0XHOCTb 3a/1ay.

Knaccudukauus 3aga4 no UX CI0KHOCTH. 3aayy NOJMHOMMAIBHON CJIOKHOCTH M 3aa4d SKCIOHEHLIHAIbHOM

CJIOXHOCTH.
3amaum, He NMONaAalrolIMe HU B Kiacc £, HA B Kiacc P.

4. MeToauyeckue marepuansl

Tab6auna 8. Coaepkanue JeKnui

CornacoeaHa Ha noptane N2 16593

HaumenoBanue ®dopmupye
No paszielioB = M
HanmeHoBaHue TeM JleKIui 10 pasaenam
I U CCHUIKH Ha JIUTepar ROMLpICH
- patypy K
1 | Muccus BBenenue B mareMaTu4ecKyo JOTUKY [1, 4, 6] OK-7
MaTeMaTu4eCcKon
JIOTUKH. Kpatkas ucropus soruku [1, 4, 6] OK-7
2 | OcHOBBI TEOpUHU WuTyutnBHasg Teopusi MHOXeECTB [1, 3, 4, 5, 6] I1K-3
MHOXECTB Onepanuu Hajg MHOXecTBamH [1, 3, 5 ] I1K-3
OtHomrenus [1, 3, 5] I1K-3
DOKBUBAJICHTHOCTh U NOPAIOK [1, 3, 5] [1K-3
Oynkuuu [1, 3, 5] [1K-3
3 | IIpono3uinonanbHas | Beicka3biBaHus U BbICKa3biBaTenbHbIE opmel 1,4, | [1K-3
JIOTHUKA 6]
S13BIK TIOTMKYU BhICKa3bIBaHui# [1, 4, 6] I1K-3
TaBTonOruyM 1 paBHOCHIBLHOCTH [1, 4, 6] [1K-3
4 | SI3pIKM IEPBOTO [Ipenuxats! u kBaHTOpHI [1, 4, 6] I1K-3
ROPSIES Tepmbt u popmysl [1, 4, 6] [1K-3
OO6me3HaunMble U BBIOHUMEBIE popmyisl [1, 4, 6] | TIK-3
[TepeBo/ C €CTECTBEHHOTO S3bIKa HA JIOTHYECKUN U [1K-3
oOpartHo [1, 4, 6]
5 | AKcuoMaTu4ecKuit [IpenBaputenbHble MOHATHS U TpocThie pumeps! [1, | [TK-3
METO/T 4, 6]
@dopMmasibHbIE aKCHOMaTHYeCKHe TeopuH [1, 4, 6] I1K-3
Wcuucnenne BeicKa3zbiBanwmii [ 1, 4, 6] [1K-3
Teopuu nepsoro nopsiaxa [1, 4, 6] I1K-3
AxcuoMaru3anuu reomerput [1, 4, 6] I1K-3
Apudmernka [leano [1, 4, 6] I1K-3
6 | Marematudeckoe Wupyxmus [1] I1K-3
JI0OKa3aTelIbCTBO Maremaruueckas uHaAyknus [1, 4, 6] I1K-3
Pa3nuuHble BUIBI TOKA3aTeNbCTB B MaTeMaTHKe [1] I1K-3
KomnerorepHsle 10Kka3arensbeTsa [ 1] I1K-3
7 | AropuT™BI U YactuuHo-peKypcuBHbIe QyHKIMH [1, 2] [1K-3
CJIO)KHOCTH
1,2 [1K-3
e Hpyrue ¢popmanuzanuu aroputma [1, 2]
AnropuTMHYECKH Hepaspemumsle npodiemsr [1, 2] | TIK-3
16



CroxHOCTH aIropuT™MOB [1, 2]

I1K-3

Crnoxnoctb 3a7a4 [1, 2]

[1K-3

Tabanna 9. TeMbl NpaKTHYECKHX 3aHATHH

No HanmeHoBaHWE IPAKTHYECKUX 3aHITHH Komnerennuu
n/m
1. Pemienune noruyeckux 3agay OK-7
23 [TepeBoasl ¢ ecTeCTBEHHOTO si3bIKa Ha MareMatudeckuii 1 | [1K-3
o0paTHO
3. OmnpeneneHrne HCTHHHOCTY U peoOpa3oBaHust GopMyIt [1K-3
JIOTUKH BBICKA3bIBAHUMI
4. AnreGpa MHOXKECTB I1K-3
O. 3a1auu ¢ OTHOIICHUSIMH [1K-3
6. 3amauu ¢ QyHKIHAMHA [1K-3
8 3aauu co CrelHaIbHBIMHA BHAAMH OTHOLICHUH [1K-3
8. 3aauu ¢ BHIYUCITUMBIMEA QYHKIMSIMU I1K-3
o 3a/auu Ha CJI0)KHOCTH BBIYMCICHUMN [1K-3
Ta6auua 10. Tembl camocTosiTe/IbHONH paboThI
Ne TemaTuka caMOCTOSTETBHON pabOTHI Komrme KonTpois
n/n | (TeMbI AU CaMOCTOSTEIPHOTO H3YYCHHUS) | TEHIUH | BHIIOJIHEHHS PaboTHI

1. | Muccus MaTeMaTHYECKON JIOTMKH OK-7 | IIpoBepka pemeHus
Pemenune uHauBHyaTbHBIX 3a/1a4. WH/IUBUTYAIbHBIX

3aJa4, TeCThl

2 | IlepeBobI ¢ €CTECTBEHHOTIO A3bIKa Ha [1K-3 ITpoBepka pemenus
MaTeMaTH4ecKuii u oOpaTtHo. Pemmenue 3a/1a4, TECThI
WHIMBHYAJIbHBIX 3a7a4.

3 | OnpeneneHue UCTUHHOCTH U [1K-3 [IpoBepka pemenus
npeoOpa3oBaHusi GOpMYJI JOTUKH 3aja4, TeCThI
BbICKa3bIBaHUH. Pemenne
WHIUBUAYAIbHBIX 3a/1a4.

4 | AnreGpa MHOXECTB. [1K-3 [TpoBepka pemenus
Pentenue WHIMBHIya IbHBIX 33/1a4. 3aJa4, TeCT

5 | OtHOmIEHHS. I1K-3 [TpoBepka pemenus
Penrenne WHIMBHyaTIbHBIX 3a/a4. 3aja4, TeCT

6 | Oysxuun. I1IK-3 | [IpoBepka pemeHus
Penrenne WHIMBHIYaTbHBIX 33/1a4. 3aja4, TeCT

7 | CneuuanbHbie BU/IbI OTHOLICHHH. I1K-3 IIpoBepka pemenus
Penenne WHIMBHIyaIbHBIX 33/1a4. 3aJa4, TeCT

8 | ®opmanbHBIE CUCTEMBI. [1K-3 [IpoBepka pemenus
Pemenue 3a1a4 NOBBIIICHHON TPYIHOCTH. 3a/1a4, TECT

9 | ®opmanu3auu aIropuT™Ma. [1K-3 [TpoBepka pemenus
Pemenne WHIMBHyaTbHBIX 3a/1a4. 3aja4, TeCT

10 | CnoxHOCTH airoputMoB U cioxHocts | [IK-3 [IpoBepka pemmenus
3ana4. Pemenne HHIMBUAYaTbHBIX 3a/a4. 3aja4, TeCT

11 | ITpopaboTka JIEKIIMOHHOTO MaTepHaa OK-7, | Ouenka Ha

I1K-3 JK3aMEeHe, TeCT
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OcHOBHBIE TpeOOBaHUS M METOJMYECKHE YKa3aHWs [0 PEIICHMIO 3ahad, a TaKKe YCIOBHS
HHIMBUIYAIbHBIX 3a/1a4 IPEICTAaBICHBI B tocoduu [7].

Y4ebHo-MeToAHYecKOe 1 HHPOPMALHOHHOe 00ecneyeHHe TUCHUILIHHBI (1y0aupyer
cojiep:kaHHe pado4el MPOrpaMMbl JHCHHILIHHDI):

OcHoBHas1 IMTEpPaTypa

1. B. M. 3i036Kk0B. Maremaruueckasi JIOTHKa U TEOpHs aJrOPUTMOB: yd4eOHOe mocobue. —
Tomck: Db Konrent, 2015.— 236 c. ISBN 978-5-4332-0197-2

([Dnextponnsrii pecype]. — URL: https://edu.tusur.ru/training/publications/5988)

2. B. M. 3t036K0B. Teopust aroputMoB: yuye6HOe nocodue Juis By30B — 2-€ U3/., UCIP. U JOIL. —
Tomck: M3narensctBo Tomckoro ynuBepcureta, 2009. — 162 ¢. ISBN 978-5-7511-1932-4 (22
9K3)

3. B. M. 31036K0B, A. A. lllenynanoB. MaTemaTtuueckas JIOTUKa U TEOPUS aJITOPUTMOB:
y4eGHOe mocobue s By30B — 2-¢ u311. — M.: ['opsiuas nmuaus-Tenexom, 2007. — 176 c. —
(CrnenmanbHOCTD IS BRICIIUX yueOHbIX 3aBeieHuit). ISBN 5-93517-349-2 (101 k3.)

JlonotHUTEILHAS JTATEPaTypa

4. Heneiisona H. H. Ipuknanunas noruka: Yuebnoe nocodue / Hukonait Hukonaerua
HeneiiBoa; MunucTepcTBo 001ero u npodeccuoHaabHoro oopaszoBanus Poccuiickoi
®enepaiun, Y IMypIACKHiA TOCy1apCTBEHHBIN yHUBEpCHUTET. - VxkeBck : M3narenscTBo

VY amyprckoro yHuBepcuterta, 1997. - 385 c. (5 9k3.)

5. Bonbaues P. T. http://lib.tusur.ru/cgi-

bin/irbis64r 01/cgiirbis_64.exe?Z211D=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF
=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S2
1STR=D1eMeHThI MATEMATHYECKOM JIOTHKH U TEOPUU MHOXKECTB: YueOHOe ocoOue ISl By30B —
Munck: Yausepcurerckoe, 1986. - 108 c. (10 3k3.)

6. Kimnu C. K. Maremaruueckas joruka: [lep. anri. - 3-e u3., crepeotuil. - M. : KomKnura,
2007 ; M.: YPCC, 2007. — 480 c. ISBN 978-5-484-00802-5 (20 3x3.)

YuebHo-MeTOqHYIECKHE TOCO0HS H TPedyeMoe NporpaMMHoe odecrnedeHue

IIpakTH4eckue 3aHATHSA

7. B. M. 3103pK0B. MaTemaTH4ecKkasi JIOTHKA U TEOPHsl AJITOPUTMOB: y4eOHOE METOAUYIECKOE
nocooue. — Tomck: PaxyapTeT qucTaHuonHoro odyuenus, TYCVYP, 2015. — 80 c.
([2mextponnsrit pecypc]. — URL:
http://new.kcup.tusur.ru/sites/default/files/library/logic_solvebook _zyuzkov_2015.pdf)

Crp. 60-80.

8. B.'M. 3r03pK0B. http://lib.tusur.ru/cgi-

bin/irbis64r 01/cgiirbis_64.exe?Z211D=&121DBN=LIB&P21DBN=LIB&S21STN=1&S21REF
=10&S2 1 FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S
21STR=3anaun ¥ ympaxHEHHS 10 MaTEMaTHYECKO JIOTHKE U TEOPUH AITOPUTMOB: y4eOHOe
MeToauYecKoe mocooue. TOMCKHI rocy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHHUS U
paarosaeKTpoHuKH. - Tomck, 2007. - 101 c. (35 3k3.) Ctp. 60-100.

CamocrosTeabHas padora

9. B. M. 3103pk0B. MaTemMaTiyecKkasi JJOTHKa U TEOpUS aITOPUTMOB: y4eOHOE METOIHYECKOE
nocobue. — Tomck: PakyapTeT AucTaHIHOHHOrO 00ydenus, TYCVYP, 2015. - 80 c.
([Onexrponnsrii pecypc]. — URL:
http://new.kcup.tusur.ru/sites/default/files/library/logic_solvebook__zyuzkov_2015.pdf))

Crp. 3-59.

10. B. M. 3i03bk0B. http:/lib.tusur.ru/cgi-

bin/irbis64r 01/cgiirbis_64.exe?Z211D=&121DBN=LIB&P21DBN=LIB&S21STN=1&S21REF
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=10&S21 FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S
21STR=3anauu ¥ ynpaxHeHHUs [10 MATEMaTHIECKON JIOTHKE ¥ TEOPHH AJITOPUTMOB: Y4eOHOE
MeToIr4YecKoe mocooure. TOMCKUI rocyJTapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABIICHUS U
panuosnexTpoHukH. - Tomck, 2007. - 101 c. (35 3k3.) Ctp. 5 — 59.

MarepuajbHO-TeXHHYEeCKOe o0ecredyeHHe JHCHMILTHHBI: JIEKIMOHHBIA Kiacc ¢
KOMITBIOTEPOM H ITPOEKTOPOM.
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