MMHHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJNEPALIMUA

DenepaibHOE rocyJapCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE YUpeXACHHE
- BBICIIETO NMPO(ECCHOHATBHOTO 06pa3oBaHus

«TOMCKH# IT'OCYIAPCTBEHHbII YHUBEPCUTET CUCTEM VIIPABJIEHHS U PAZJUOJIEKTPOHUKH»
(TYCYP)

./ YTBEPXIAIO

== TUSUR Hpopelgglféﬁ no yueGHoii paGore
5 W UNIVERSITY /) A IL. E. Tposin

P - A
‘I': OEYRASHT NOQNHCA JNSETEROHEMD A MO CkK

Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoam Maagen Edmmosms

Dadcrearenas: ¢ 19001, 2016 no 15.09.20149

PABOYAS ITPOI'PAMMA YYEBHOMU JUCHUITJINHBI

Mamemamuueckas no2uxka U meopusi arcopummoes
(HauMeHOBaHHE y4eOHON JUCLMIUIUHBI)
YpoBeHb 0CHOBHO# 06pa3oBaTeIbHOMN NPOrpaMMbl baxanagpuam
(6akanaBpuar, MarucTpaTypa, CrielMaIuTeT)
Hanpagnienne(s1) noaroTroBku (cnennanbuocts) 27.03.04 «Ynpasnenue 6 mexnuueckux cucmemaxy.
(HOMep.ypOBEHb, MOJIHOE HAUMEHOBAHNE HANpPABJICHHS TOArOTOBKH (CMEIMATBHOCTH))

Ipopuan(n) __
(monHOE HaMMEHOBaHKE NPOGUIIA HANPaBJICHUs OArOTOBKH (crienanbHocTh) u3 IIOOIT)
®opma o0yueHust oyHas
(o4Has, 04HO-3a04Has (BEYEpHss), 3a04Has)
@axyaster _ BC — Buiuuciumenvhulx cucmem
(cokpalleHHOe U NOJIHOE HAUMEHOBaHHE (aKyJIbTeTa)
Kadenpa KCVII — Komnviomepnbvix cucmem 8 ynpasieHuu u npoeKmuposanuy
(cokpalleHHOE ¥ MOJHOE HauMEHOBaHKe Kadeapbl)

Kype 2 Cemectp 3

YuebHblii nian Habopa 2013-2015 rr.

Pacnpenenenune pa6ouero BpeMeHH:

— ~ 0 - wn -] ~ % 2
(=% (=% E. =% [=" o [=" E- =) =
Ne Buab! yue6Hoili paGoTh g g g g g g g g 5 =
= = = = = H H H 2 =
D @ 9 D D D @ “ =
Q Q Q Q Q Q Q Q 5]
1. | Jlekuun 32 32 | yacoB
2. | JlaGopaTopHbie paboThI 4acoB
3. | llpakTHueckue 3aHsATUS 40 40 | yacos
4. | Kypcosoii npoext/pa6ora (KPC) (ayauTopnas) 4acos
5. | Bcero ayAMTOPHBIX 3aHATHIA (Cymma 1-4) T2 72 | yacoB
6. M3 HUX B MHTEpaKTHBHO# (opme 20 20 | yacoB
7. | CamocTositesibHasi pabora ctyaeaToB (CPC) 72 72 | yacoB
8. | Beero (6e3 3x3ameHa) (Cymma 5,7) 144 144 | yacoB
9. | Camocr. paGoTa Ha MOATrOTOBKY, CAa4Yy 3K3aMeHa 36 36 | yacoB
10{ O6was Tpy10eMKoCTh (Cymma 8,9) 180 180 | yacoB
(B 3a4eTHBIX eIMHULIAX) 5 5 | 3ET
3auer HET ceMecTp - Mud. 3ayer HET cemecTp
JK3aMeH 3 cemMecTp
Tomck 2016
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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
poToKoIT Ne 11 or« 16, 1 20i7r.

JIMcT coryiacoBaHui

PaGouas mporpamMma cocTapjieHa ¢ yderoM TpeGoBanuii PenepansHoro 'ocyrapctBeHHoro 06paso-
BATEJILHOTO CTaHJapTa Beiciiero mnpodeccruonanbHoro obpaszosanus (PI'OC BO) mo HampasieHHIO
noarotoBku 27.03.04 VYmpapienue B TEXHUUECKHX CHCTeMax (YpoBeHb OakanaBpuara), yTBEPHK/IEH-

goro 20.10.2015 npuka3 Ne 1171, paccMoTpeHa U yTBEpXK/I€Ha
(nara yrsepxaenns OI'OC BIIO)

Ha 3acenannyn Kadenpsl /2. 0% /€ . nporoxon Ne /7

Pa3paGorunk _kaHz. ¢pu3.-Mat. Hayk npodeccop kah.KCVII W B.M. 31036K0B
(1O/DKHOCT, Kadepa) (noanbesy || (®.1.0.)

3aB. xadepoit KCVYII s JO.A Illypeirun
(0IDKHOCTS, Kadeapa) b S;wﬁmcb) (®.1.0.)

PaGouas nmporpamMma corjacoBana ¢ $paxyisTeToM, IpoQHIMpyomeii M BRITyCKarome# kape-
pamM¥ HalpaBJIeHUS OATOTOBKH (CIEIHATBHOCTH).

Jlexan ®BC ‘M/ E. B. Hcrureuena
(na3Banue (akynbTeTa) (nozmu%)/ (®.1.0)

3aB. npodummpyromei

M BBIyCKaromei kadeapoi KCVII _%///z// I0.A. IllypeiruH

(ua3Banue Kadeapsr) (no;m}cy/ (®.N.0)
DKcreprT:
7
Jonent xad. KCVII, xau. TexX. HayK 7. ‘%«/’7 H.IO. Xabubynuna
(mecTo paboTsl, 3aHMMaeMasi JIOJDKHOCTB) (noan#ice) (®.1.0)
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1. Henn 1 3apaun pucuHIIHHBL: O0yyenue MamemMamuyeckol 102uke U meopuu an2opummos.

B pe3ynomame usyyenus Oucyuniunsl CmyoeHmol OONICHbL.

o Ocsoumb hopmanvHblll A3bIK MAMEMAMUYECKOU I02UKU OI5L MAMEMAMUYECKUX YMBePIHCOCH Ul
(A3bIK 102UKU NPEOUKAMOos); '

o  Oceoumbv paziuyHvle GopmManu3ayuy NOHAMUL aneOPUMMA U BbIYUCTUMOT PYHKYUU,

o Oceoums 0OCHOBHbBIE 3HAHUS O CIOICHOCMU AL2OPUMMOS.

2. Mecro qucuuminnsl B cTpykrype OOIL: Jucyuniuna « Mamemamuueckas no2uxa u meopus an-
2opummos» (b1.B.0O/1.3) omnocumcs x eapuamuénou yacmu 6noxa b1 yuxna OOII baxkanaepuama no
Hanpasnenuio noocomosxku 27.03.04 « Ynpaenenue 6 mexnuveckux cucmemaxy.

Hucyuniunvl, komopwvie 015 usyyenue OAHHOU OUCYUNIUHBL AGNAIOMCA npedutecmeylouumu. «IIpo-
2pammuposanue u ocnosvl anzopummusayuuy (51.5.12), «/Juckpemnas mamemamuxay (b1.B.O/.4),
«Mamemamuxay (b1.5.5). Kpome smux oucyunaum, uz oucyuniun 6aoxa b1 oucyunauna « Mamema-
muueckas 102uKa U meopusi i2Opummo8» umeem JIO2UYECKYI0 U CO0epHCAmMeNbHO-MemoOUeCcKyIO
83auUMoCe3b ¢ oucyuniunamu « Mamemamuyeckue ocnosvl meopuu cucmem» (b1.B.0O/].7), «Teopus
cucmem» (b1.B.J[B.4), «Teopusa aeémomamuyuecxoeo ynpaenenusn» (b1.b.14), «Mooenruposeanue cu-
cmem ynpasnenus» (b1.5.15), «IIpuknaouvie memoowv: uckyccmeennozo unmennekmay» (b1.B.0O/.10),
«Hayuno-uccneoosamenvckas paboma cmyoenmos-1 u -2» (b1.B./{B.8).

3. TpeGoBanusi K pe3yjibTATaM OCBOCHHS JHCIHILIHHBI:

[Mporecc u3y4eHUs TUCHUILTHHBI HAllpaBieH Ha GOPMUPOBAHUE CIIEAYIOMUX KOMIICTEHIIMIA:

Obwexy1omypHas KOMNemeHyusi.:

e cnocobrnocms k camoopeanusayuu u camoobpasosanuio (OK-7).

Obwenpogheccuonanvras KomnemeHyus

®  CNOCcobBHOCMbBIO NPeOCMAsISiMb A0EK8AMHYIO COBPEMEHHOMY YPOBHIO 3HAHUL HAYYHYIO KAPMUHY
MUPAa HA OCHOBE 3HAHUSL OCHOBHBIX NONONHCEH UM, 3AKOHOE U MEMOO0E eCMeCmEeHHbIX HaYK U Ma-
memamuku (OIIK-1)

B pe3ynbraTte u3ydeHHs TUCIUILUIMHBI CTYIEHT JOJDKEH:

3name:

Muccuio mamemamuueckoii 102uxu;

opmanvHblil A36IK MAMEMAMUYECKOTI T02UKU (A3bIK J02UKU NPEOUKAMO8) OJIA 3aNUCU MAmemMamuye-
CKUX YMBEePAHCOCHUT,

JI02UKY 6bICKA3bIBAHUL,

OCHOBbL I02UKU NPEOUKAMO8;

OCHOBHbLE NOHAMUSL MEOPUU MHOICECNE,;

OCHOBHbLE NOHAMUSL POPMANLHBIX (AKCUOMAMUYECKUX) MEOPUT;

popmanvHbie npedcmasienus areopummo8 U Bbl4UCIUMbIX QYHKYUll (Mawunbl Telopunea u yacmuy-
HO-peKypCcusHvle yHKYUuu),

3HaMb pasnuyHvle 6UObL OOKA3AMENLCME;

3HAMb OCHOBHbBLE NOHAMUSA CTIOICHOCIU QII2OPUMMOE U 340aY;

obweussecmuuvle ClLOJHCHBIE 3a0ayU (C MOYKU 3PEHUSL BbIYUCTEHUT).

Ymems:

omauyame 6eccmulClieHHble YMEepAHCOeHUSE OM OCMBICIEHHBIX YMBEPHCOCHU,
OMIAUYAMb UCUHHBLE YMEEPIHCOCHUSL OM JIONACHBIX YMBEPIHCOCHUU,

omau4uams OOKA3aHHbLE YMEEPAHCOCHUSL OM HEOOKA3AHHBIX YMEEPHCOEHUT,
NpUMEHAMb OCHOBHbIE Pe3yNbmambpl 102UKU 6bICKA3bI6AHUN HA NPAKMUKE;
HOHUMAMb 00KA3amenbcmeda,

onpeoensims CI0HCHOCMb AN20PUMMOB U CPABHUBAMb QI20PUMMbL NO CLONCHOCMU.

Bnaoems: cnoco6rocmuvio nepesooums ymeepilcoeHus ¢ ecmecmeeHH020 A3blKa Ha OPMalbHbLl
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AZBIK U 06pammo;

MemoOamu Mamemamuyeckoi 102UKU, HeodX00UMoll OJisi NPOZPAMMUPOBANUS U OOKA3AMENbCMS.

4. O0beM IUCHHILTHHBI H BHAbI Y4e0HOMH padoThI
OG1masi Tpy10eMKOCTb AUCIMIUIMHBI COCTABIISET S

3a4CTHBIX CINHUIL.

Bun yue6Hoii paboTsl Sy LS . CemecTpsl
AYANTOpHbIE 3aHATHS (BCEro) 72 72
B TOM uucre: - - - - -
Jlekuuu 32 32
JlaGopatopHbie paboTsl (JIP)
ITpakruyeckue 3ansaTus (I13) 40 40
Cemunapsl (C)
Kosnnoksuymsl (K)
KypcoBoii npoekt/(pa6oTa) (ayMTOpHAs HArpy3Ka)
CamocrosTesibHasi paborta (Bcero) i2 T 2
B ToMm umcre: ]
KypcoBoii npoekT(padota) (camocTosTeNbHas paboTa) He npeaycMoTpeHo
PemieHne MHAMBHIYaJIbHBIX 3a/1a4 30 30
[TpopaboTKa JEKLMOHHOIO Marepuaia 8 8
Pemenue 3a1a4 NOBBILIEHHON TPYAHOCTH 10 10
CaMOCTOATEIbHOE U3YYEHHUE TEM 12 12
[ToaroToBka K 3K3aMeHY 12 12
Bua npoMeXyTO4HOI aTTecTaliu (3K3aMeH) 36 36
O61as TpyA0eMKOCTb Yac 180 180
: 3averHsie EauHuibl TpyaoeMKocTu 5 5 —I
5. ConepxkaHne JTUCHUILIHHBI
5.1. Pa3ziesibl AMCHMILIAH U BH/bI 3aHATHH
. 5" . o= = =y
= E w = Ol . < Q =
No HaumenoBanue paszena B 85| g E % § § § % 5 § Goprmpyeutic
/1 JIUCIATLIIMHBI 5 k§ % g Z |8 Z = '8 ‘;E % : B s s
=S8 | E§ S0~ § 28 (OK, IIK)
1. | Muccus MaTeMaTU4eCKOM 4 4 - 12 OK-7
JIOTUKH
2. | OCHOBBI TEOpHH MHOXECTB | 8 12 24 44 OIIK-1
3. | Ilpono3unuonanbHas Joru- | 4 6 12 22 OIIK-1
Ka
4. | S13pIku mepBOro nopsiaka 4 6 12 i3 OIIK-1
5 | AKCHOMaTHYECKUN METO 3 2 - 9 OI1K-1
6. | MaremaTuyeckoe J10Ka3a- 3 4 8 15 OIIK-1
TEJIBCTBO
7. | AITOpPUTMBI B CIIOKHOCTh 6 6 8 20 OIIK-1
BBIYUCIICHUI
5.2. ConeprkaHue pa3/iesioB JHCHHILIMHBI (110 JIEKIIHAM)
HawnmenoBanue
Ne pa3nenos HaumeHOBaHUE TeM JIeK- Tpynoem- | ®opmup.
n/ LM Mo paszenam ConeprxaHue pa3zienoB KOCTh KOMITe-
I (4ac) TEHLMH
1 | Muccus matema- | BBenenue B maremaru- Llenn, 3a1auu MaTeMaTHYECKOM 2 OK-7
THYECKOM JIOTH- | YECKYIO JIOTHKY JIOTHKH, CBSI3b C MATEMaTHKOM U C
KH. peasbHbIM MHPOM, MTapaiOKChI,
co(U3MBI, JOTUYECKUE OUOKU
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Kparkas ucropus AHTHYHas JIOTMKa U MaTEMaTHKa, 2 OK-7
JIOTHKH CTaHOBJIEHHE MaTemaruy. Jloru-
KU, COBPEMEHHas JIOTUKA
2 | OcHoBbl Teopuu | MHTyWTHBHAs TeOpus HawuBHas Teopus MmHOXecTB Kan- 1 OIIK-1
MHOXECTB MHOXXECTB Topa, mapanokc Paccena
Onepauuu Hajg Bynesbl onepauyu, auarpaMmmsl 2 OIIK-1
MHOXECTBaMU Oiinepa u Bena
OTHOLIEHUs OnpeneneHus, CBONCTBA 2 OI1K-1
DKBHUBAJICHTHOCTb U Onpenenenus, CBOHCTBA 1 OIlK-1
HOPAIOK
DyHKUUA Onpenesnexus, CBONCTBa 2 OIIK-1
3 | [Ipono3uuuo- Beicka3piBaHKs ¥ BbICKa- | CeMaHTHKa BbICKa3bIBAaHHM 1 OIIK-1
HaJIbHAsl JIOTUKA | 3bIBaTeNIbHbIE (POPMBI
SI3bIK JIOTHKH Bbicka3bl- | [Ipono3uLMOHaNbHbIE ONEpaLUy, 1 OIlIK-1
BaHUM CHHTaKCHC
TaBTONOrMU ¥ PaBHO- Onpenenenus, 10Ka3aTeIbCTBA 2 OIIK-1
CWIBHOCTH
4 | S3wiku nepsoro | IpenukaTsl U kBaHTOpHl | OnpeneneHue NpeaIrKaToB 1 1 OIIK-1
nopsaka KBaHTOPOB
TepMsl 1 pOpMyJIbI CuHrakcuc 1 OIIK-1
OO01e3HaYUMBbI€ U BbI- OnpeneneHus U 10Ka3aTeNbCTBA 1 OIIK-1
MOJIHUMBbIE (POPMYJIbI
IMepeBon ¢ ecrecTBeHHO- | Teopus u npakTHKa nepesoia 1 OIIK-1
TO fA3bIKa Ha JIOTHYECKUH
U 00paTHO
5 | Akcuomaruye- [TpeaBapuTEIbHBIE 110- CeMaHTHYECKHE MTOHATHSA 0.5 OIIK-1
CKHii METO HATHS ¥ TPOCTbIE NPHU-
Mepbl
®dopMasbHbIE aKCHOMa- Jloka3zyeMOCTb U CEMaHTUYECKast 0.5 OIIK-1
THYECKUE TEOPUH CTPYKTYpa si3bIKa
Hcuncnenue BbICKa3bl- CHHTaKCHC UCYHCIICHHS BbICKa- 1 OIIK-1
BaHWM 3bIBAHUHI
Teopuu nepBoro nopsa- | CHHTaKCUC U CBOKMCTBA TEOPHIA 1 OIlK-1
Ka
AKCHOMAaTHU3alUU reo- AKCHOMBI, HEEBKJIMJIOBA T€OMET- 0.5 OIIK-1
METpUU pust :
Apudmertuka [Teano AKCHOMBI 0.5 OIIK-1
6 | Maremaruue- Wnpykuus WHAyKTUBHBIE pacCyKICHUs 0.5 OIIK-1
CKO€ 0Ka3a- Maremarndeckas MH- PaznuuHble BUIBI 10KA3aTENbCTB 1 OIIK-1
TENbCTBO KLU 10 MHIYKIHU
PaznuuHble BUIBI NOKa- [Tpumepsl 10Ka3aTeNbCTB 1 OIlK-1
3aTeJIbCTB B MAaTEMATHUKE
KommnbioTepHble nokaza- | IIpobGaemsl, pemaemMbie KOMIbIO- 0.5 OIIK-1
, : TEeJIbCTBA TEpOM
7 | Anaroputmsl U YacTiHyHO-peKypcBHble | PopManu3alys BIYUCITUMOM 1:5 OIlK-1
CJIO)KHOCTb BbI- GyHKLIUH byHKLMH
YHCIICHHUH Hpyrue popmanuzauuy | Mamusel Teropunra LS OIIK-1
IrOpUTMa
AnroputmMuuecku Hepa3- | Tesuc Yepua, rpaHMIIbl aITOPHT- 1 OIIK-1
peLuMble poOIeMbl MH3aLMH1 U BBIYHCIUMOCTH
CII0XHOCTb aJiTOPUTMOB | ACUMINITOTHYECKUE 0003HAUEHHUS, 1.5 OIIK-1
CpaBHEHUE AJITOPHTMOB
CnoxHOCTb 3a1a4 «Jlerkue» u «TpyIHBbIE» 3a1a4H 0.5 OIIK-1

5.3. Pa3jaeqnl AUCHMILIMHBLI H MEKIHCHUIUIHHAPHBIE CBSI3H ¢ 00ecneYnBalOMMMH (Mpeablxy M-

MH) H ofecrniednBaeMbIMH (II0CJI€TYIOMHMH) IHCIHHILIHHAMH

Ne Haumenosanue obecrneyuBaro- Ne Ne paznenoB naHHO#M JUCHUILTHHBI U3 Tabi.5.2, 11s

n/n | mux (mpeaplaymuX) 1 ooecneyn- KOTOPBIX HEOOXOIUMO U3y4YeHHE 00eCTIeYNBAIOIINX

BaeMbIX (IIOCIIEYIOMHUX) TUCIIH- (mpenpiaymux) U obecreynBaeMbIX (MOCIETYIOMHMX )
TLUTHH JUCITHATLIIAH
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I [ g fonegmal 3 e ngplmgi§ [ 6 [ 7
[Tpenpiaymue (obecnevnBaronie) TUCIUILTAHBI
1 [IporpammupoBaHu€e ¥ OCHOBBI * . % 2y +
JITOPUTMHU3ALIH
2 | JluckpeTHas MaTeMaTHKa ik + +
3 | Marematnka + + + .3
[Tocnenyromyue (obecneunBaeMble) TUCIUILIHHBI
1 [TpukiagHpIe METOBI HCKYC- + + + & % % +
CTBEHHOT'O MHTEJUIEKTa
p. Marematuyeckre OCHOBBI TEOPUH + + + +
CHCTEM
3 Teopus cucrem .5 % s
4 Teopust aBTOMaTHYECKOTO yIIpaB- + +
JICHUS
5 Hay4no-uccnenoarenbckas pa- % o+ + + + i
0oTta CTyaeHToB -1 u -2
6 MoaenupoBaH#e CUCTEM yIIpaB- + + + +
JICHUS

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, pOpMHPYEMBIX NPH H3YYEeHHH THCIHMILIHHBI, 1 BH/I0B 3aHATHH

[lepeuens Bunawbl 3angTHit DopMBI KOHTPOJIS
xommnerenuui | JI | JIa6 | Ilp. | KII | CPC

OK-7 + + + | BeimonHeHHe HHIUBUAYAIbHOW paboThI IO TEMaM:
pelIeHUe JIOTMUECKUX 3a/1ay; TECThl Ha 3HAaHHE MHUC-
CHUU MaTeMaTUYECKOM JIOTUKHU, HA 3HAHHE [1apa/ioK-
COB, CO()U3MOB, POJI MATEMATUKHU, CBSI3U JIOTHKH €
pealbHBIM MUPOM, HCTOPHUH JIOTUKH, 9K3aMEH.

OIIK-1 + + + | BelnoaHeHUe HHIUBUAYAILHONU pabOTHI IO TEMaM:

NEPEBOIBI C ECTECTBEHHOT'O SI3bIKa HAa MaTeMaTH4e-
CKHil ¥ 00paTHO; ONpeeeHHe HCTUHHOCTH U Ipeol-
pa3oBaHus GOPMYIT JIOTMKH BBICKa3bIBAHUH; 3a/1a4H C
MHOJXECTBAMU; 3a1a4¥ C OTHOIICHUSIMHU U QYHKIHUS-
MH, 3aJIa4¥ C BBIYUCITMMBIME QYHKITHSIMHU; 3a]Ja4 Ha
CJIO’KHOCTH BBIYHCIICHHUH, TECTHI, 9K3aMEH.

JI — nexuus, [p — npakTiyecKkue U ceMUHapcKue 3aHsaTus, JIab — naboparopusie pabotsi, KP/KII -

KypcoBasi pabota/mpoekt, CPC — camocrosdTenbHas paboTa CTyJeHTa

6. MeToab! 1 GopMbI OpraHu3anuu 00y4eHus

TexXHOJIOrHH HHTEPAKTHBHOI0 00y4eHHs NIPH pa3HbIX popmax 3aHATHH B Yacax
[IpakTrue- P
®opmer | Jlexkuuu CKHE p CPC Bcee-

Macrep-

Mertoasl (gac) 3aHATHS (qac) o
KJ1ace (Jac)
(dac)
JluHaMHUUYECKHEe UHTEPAKTHUBHEIE Jie- 6 4 10
moHctpanuu B CDF-dpopmare

PaboTa B komaH1e 2 2
[TorckoBbIN METOA 2 2 -
UccnenoBarenbekuii METO 2 p 4
WToro HHTEpaKTUBHBIX 3aHATUH 6 6 8 20

CIHUCOK IMHAMUYECKHX MHTEPAKTUBHBIX JeMoHcTpanui B CDF-dopmare npuBeieH B IPUIIOKEHHH.
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7. JlabopaTopHbIi NPAKTHKYM He NPEAyCMOTPEH

8. [IpakTHYecKHe 3aHATHS

Ne Ne ta6o. HamnmeHOBaHME IPaKTHYECKUX 3aHATHH Tpyn Komnerenuuu
n/m | 5.2 (qac.)
1 |1 Pemenue noruyeckux 3anay - OK-7
2 |2 Anrebpa MHOXECTB 3 OIIK-1
< ¥ - 3a1auu ¢ OTHOIICHHUSIMH 3 OIIK-1
4 |2 3anauu ¢ QyHKIUSIMHU 3 OIIK-1
3 32 3amauu co crienMabHBIMU BUJIAMU OTHOIIECHUH 3 OIIK-1
6 |3 Onpenenenne HICTHHHOCTH U npeoOpa3zoBanus pop- | 6 OIIK-1
MYJI JIOTHKH BBICKa3bIBAHUH
7 |4 [TepeBo/IBI C €CTECTBEHHOIO s3bIKA HA MaTeMaTHde- | 6 OIIK-1
CKUH U 00paTHO
8 |5-6 3anaun Ha JOKa3aTeIbCTBO 6 OIIK-1
9 |7 3aauM Ha CJII0KHOCTh BBIYMCIICHUH 6 OI1K-1
9. CamocTosiTesibHasi paboTa
Ne Nems Temaruka caMOCTOATENBHON paboThI Tpy- | Kom- | Kontpoms BhImoHe-
n/m | el (TeMBI JUIS CaMOCTOSITEIBHOTO H3Y4YEHHUS) JI0- METEH- HUs paboThI
82 em- 1107051
KOCTh OK,
(dac.) [1K
S | Muccus MaTeMaTUYeCKOM JIOTUKH 4 OK-7 | IIpoBepka pemenus
UHIUBUIYAIBHBIX
3aja4, TeCThl
4 |2 Anrebpa MHOXXECTB. 6 OIIK-1 | ITpoBepka pemieHus
Pemenue WHAMBUyaIbHBIX 3a/1a4. ‘ 3a1a4
Pemenue 3a1a4 NOBHIIEHHON TPYAHOCTH.
5 12 OTHOMIECHHS. 6 OIIK-1 | IIpoBepka pemenus
PemreHre HHAMBUYAIBHBIX 33/1a4. 3aj1a4
Perenue 3a/1a4 NOBBIIEHHON TPYAHOCTH.
6 |2 OyHKIUH. 6 OIIK-1 | ITpoBepka pemieHus
Pemenyre nHAMBUyaIbHBIX 3a/1a4. 3a1a4
Pemenue 3a/1a4 NOBHIIIEHHON TPYAHOCTH.
7 |2 CrnenuanbHble BH/IbI OTHOLICHHH. 6 OIIK-1 | IIpoBepka pemieHus
Pemenne uHIMBHya bHBIX 3a1a4y. 3aj1a4
PemeHne 3aa4 NOBBIIEHHON TPYAHOCTH.
3 13 Omnpenenenne HCTHHHOCTH U ITpeoOpaso- 12 | OIIK-1 | IlpoBepka pemeHus
BaHHs (HOPMYJI IOTUKU BBICKA3bIBAaHUH. WH/IMBUYaJIbHBIX
Penrenue WHIMBUyaTbHbIX 3a1a4. 3aj1a4
2 |4 [lepeBoIbI C €CTECTBEHHOIO s3bIKa HA Ma- 12 | OIIK-1 | [IpoBepka pemenus
TeMaTH4eCKuil 1 oOpaTHo. Pemenue un- WH/IUBUTyaJIbHBIX
JIMBHIYTbHBIX 33/1a4. 3ajad,
8 |5 AKCHOMaTHYECKHI METO. - OIIK-1 | IIpoBepka pemenus
Pemenre 3a1a4 NOBBIIIEHHON TPYAHOCTH. 3aja4
9 |6 MaremaTuyeckoe 10Ka3aTesbCTBO 8 OIIK-1 | ITpoBepka pemenus
Pemenne nHIMBUyaIbHBIX 3a1a4. 3aj1a4
Pemienue 3a1a4 NOBBINIEHHON TPYIHOCTH
10 |7 CIOXXHOCTh QJITOPUTMOB M CIOXKHOCTH 8 OIIK-1 | ITpoBepka pemieHus
VH/IMBUTYaJIbHBIX
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L |

J 3ana4. Pemenne WHIWBUAYAJIbHBIX 3a/1a4. |

| 3anaq

OCHOBHBIE Tpe60BaHI/IH U METOJMYCCKHUEC YKa3aHHUs IO PEHICHUIO 3a11a4, a TaKXE Ipeajiara€MbI€ Bapu-

aHTHI 3314 [IPeICTaBICHBI B mocoOuu [12.3.1].

10. [IpumMepHasi TEMATHKA KyPCOBBIX NPOEKTOB (paboT) HE IpeayCMOTPEHO

11. PeiliTuHroBasi cucreMa /JJisl OLIEHKH yYCIIEBAaEMOCTH CTYI€HTOB
Tab6auna 11.1 - bauibHBIE OIIEHKH IS 2JIEMEHTOB KOHTPOJIS.

. | MakcumasibHbIH
Maxkcumanb- | MakcumalibHbIH
N . OaJu1 3a mepuoa
DneMeHTHl y4eOHOM fes- HbI Oat Ha 1- | Oayut 3a mepuon Ve KT u Bcero 3a
TEJIbHOCTH yto KT ¢ maua- | mexnay 1KT u o cemMecTp
Ha KOHeI] ce-
Ja cemecTpa 2KT
MecTpa
[Tocemenue 3aHITUH 2 2 2 6
BeInoHeHHE WHIUBUTYab- 14 18 16 48
HBIX 3a/IaHUH
KomnoHeHT cBOeBpeMEHHO- 2 2 2 6
CTH
Pemenwne 3a1a4 noBbIeH- 10 10
HOM TPYAHOCTH
Hroro makcumym 3a nepu- 18 22 30 70
on
DK3aMeH 30
Hapacraomum urorom 18 40 70 100

[Tpumepsl 9K3aMEHAIMOHHBIX BOIIPOCOB MPEACTaBIICHBI B IPUIIOKEHHH.

Tab6amua 11.2 - [lepecyer 6a/U10B B OIIEHKH 32 KOHTPOJIBHBIE TOUKH

BaJuibl Ha 1aTy KOHTPOJILHOH TOYKH Ouenka
> 90 % oT MakcHMaIbHOH cyMMbI 6ayu10B Ha jgaty KT o
Ot 70% 10 89% oT MakcuMaIbHOM cyMMBbI 6ajutoB Ha gaty KT 4
Ot 60% 10 69% ot MakcuMaIbHOU cyMMbI OauioB Ha aaty KT 3
< 60 % ot MmakcuMaTbHOU cyMMbI Oayu1oB Ha aaty KT 2

Ta6auua 11.3 — [Tepecder cymMMbl 6Q/UI0B B TPAJUIIMOHHYIO U MEXKIYHAPOIHYIO OLIEHKY

Ounenka (I'OC)

HroroBasi cyMmma 6a//I0B, Y4HThIBAET

yCnemHo CAAHHBIH 3K3aMeH

Onenka (ECTS)

5 (oTau4HO) (3a4TEHO) 90 - 100 A (OTIHYHO)
85-89 B (ouenb xopolio)
i ory) 75-84 C (xopowo)
(3auTeHo) 70-74
3 (YOOBJIETBOPUTEIBHO) 65 — 69 D (e o na)
(3auTeHO) 60 - 64 E (mocpeacTBeHHO)

2 (HEeyOBIIETBOPUTEIBHO),

Huxe 60 6a.1510B
(He 3a4uTeHO)

F (HeynoBIeTBOPUTETHHO)
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12. YuedHo-MeTOAHYecKOe H HHPOPMALTHOHHOE o0ecnieYeHHe T CIHILIHHbI:

OcHoBHas MTEpaTYpa

1. B. M. 31036Kk0B. MaTemaTu4eckas JIOTHKa U TEOpHs aITOPUTMOB: ydeOHoe nmocobue. — Tomck: Db
Konrent, 2015.— 236 c. ISBN 978-5-4332-0197-2

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

2. B. M. 3i03pk0B. Teopusi anroputmoB: y4eOHOe mocobue A By30B — 2-€ H3A., HCIpP. H JOI. —
Tomck: U3narensctBo Tomckoro yHuBepcurera, 2009. — 162 ¢. ISBN 978-5-7511-1932-4 (22 3k3)

3. B. M. 3i03bK0B, A. A. lllenynanoB. MaremaTtudeckast TOruka U TEOpUs aJITOPUTMOB: ydeOHOE 110-
cobwue s By30B — 2-¢ u3a. — M.: ['opsiuast muaus-Tenexom, 2007. — 176 c. — (CenuaabHOCTh UL
BeIcIIMX y4eOHbIX 3aBefeHuit). ISBN 5-93517-349-2 (101 3k3.)

JlonoJiHUTe ILHASA JIMTEpPaTypa

4. HeneitBona H. H. Ilpuknannas noruka: ¥Y4ye6Hoe nocobue / Hukonait Hukonaesnu HenetiBona;
MumnrctepcTBO 001Iero u npodeccuonanbHoro obpasopanus Poccuiickoit @enepanun, Y iMypacKui
roCyIapCTBEHHBINH YHUBEPCUTET. - VxeBck : M3natenscTBo Y amyprekoro yHuBepcurera, 1997. - 385
c. (5 3k3.)

5. BoubBaues P. T. DieMeHTH MaTeMaTH4YE€CKON JIOTHKH ¥ TEOPUH MHOXKECTB: Y4eOHOe nocodue s
BY30B — MuHcK: YHuBepcuterckoe, 1986. - 108 ¢. (10 3k3.)

6. Kimmuuu C. K. Maremarudeckas jioruka: Ilep. anru. - 3-e usn., crepeorun. - M. : KomKnura, 2007 ;
M.: YPCC, 2007. — 480 c. ISBN 978-5-484-00802-5 (20 5k3.)

Y4eOHO-MeTOAHYECKHE TOCO0Hs ¥ TpedyeMoe MporpaMMHoe obecnedeHne

IIpakTHYeckue 3aHATHS

7. B. M. 3103pK0B. MaTeMaTHyeCcKas JIOTHKA ¥ TEOPHS aJITOPUTMOB: Y4eOHOE METOIMYECKOe mocolue.
— Tomck: @akynbreT nucranionHoro ooyyenus, TYCVYP, 2015. — 80 c.

([9nexrponnsrit pecypc]. — URL:

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

Crp. 60-80.

8. B. M. 3103bK0B. 3a71auu ¥ yIpaKHEHHS 10 MAaTEMATUYECKO# JIOTHKE ¥ TEOPUH AJITOPUTMOB: y4eb-

HOE MeTou4ecKoe mocobue. TOMCKHIA roCyapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABIICHHS U PaHO-
3neKTpoHHUKH. - Tomck, 2007. - 101 c. (35 3x3.) Ctp. 60-100.

CamocTrosiTeibHas padoTa

9. B. M. 3103pK0B. MaTemaTryeckas JIOTHKa U TEOPHS aJITOPUTMOB: yueOHOE METOHYECKOE OCOOHE.
— Tomck: @akynbTeT AucTaHIMOHHOrO 00yueHus, TYCVYP, 2015. — 80 c.

([9nextponnsrit pecypc]. — URL:

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

Crp. 3-59.

10. B. M. 3103pK0B. 3a1a4u U YIIPaKHEHUS [10 MATEMAaTUYECKOH JIOTHKE U TEOPHH AJITOPUTMOB:
yueOHOe MeToudecKoe nocodbue. TOMCKHI rocy1apcTBEHHbIH YHUBEPCUTET CUCTEM YIIPaBJICHHUS U
paaroaIeKTpoHHUKH. - Tomck, 2007. - 101 ¢. (35 2k3.) Ctp. 5 — 59.

13. MaTepna/ibHO-TeXHHYECKOe oO0ecrnedyeHne TUCHHILIHABI: JCKIIHOHHBIN KJIacC ¢ KOMIIBIOTEPOM
U TIPOEKTOPOM, JKEJIATEIEHO C HHTEPAKTUBHOM TOCKOM.

14. ®oHA OLIEHOYHBIX CPEACTB
®DOHT OLIEHOYHBIX CPECTB PUBEICH B PHUIIOKECHUH

15. Meroau4yeckue peKOMEHIALMH 110 OPraHU3alHH H H3Y4YEeHHIO THCIHILIHHBI
be3 pexomennanmii.
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[Ipunoxenne 1

—

10.
11.

13.

14.

15.

16.
17.
18.
19.

20.
21.
22.
23.
24.
25.

26.

27

28.
29.

30.

31.
32
33.
34.
35.

36.
37.
38.

9K3AMEHAIIMOHHBIE BOITPOCHI
no aucuuinee «MaremMaTH4ecKas JIOTHKA H TEOPHS AJITOPHTMOB)

3ayem o0yyaTh MaTeMaTHke (MHeHUE B. YcneHckoro). J[eMOKpaTHYHOCTh MaTEMaTHKH.

Yo Takoe soruka. [IpumMepsl omuboK B JOrHuecKux paccyxaeHusx. @opmanbHas noruka Apucrorens. Ilepexon
0T opMaIbHOI JIOTUKHU K MaTeMaTUYeCcKoi. YTo Takoe MaTeMaTHYeCKas JOruKa’?

CylecTByeT JId MaTeMaTH4eCKU MUP HE3aBUCUMO OT HAC MWJIM CO31aeTCsi HaMu? — 1Ba MHEHUS. MaTeMaTHKu OT-
KpBIBAIOT WK M300peTaroT? CylmHOCTh MaTeMaTiky (Touka 3perus H. H. HeneiliBozpl).

HepmocTaTky eCTECTBEHHOTO sI3bIKa MPH UCIIOJIb30BaHUK B MaTeMaTHke. Poib popmanuzaumu mateMaTuky. Jlis
KaKMX MPeIMETHBIX 00J1acTeit Mbl JOJDKHBI MPUMEHATh MaTeMaTUKy? OCHOBHbIE 3aJa4¥ MAaTEMaTUYECKOM JIOTUKH.
3auem Bam m3yyath hopMaibHblii A3bIk? 3HaUEHHE MaTeMaTHYECKOH JIOTUKH Ul TPOrpaMMHPOBAHHS.
[Tapaznokcel. YTo SBNISETCS HCTOYHUKOM MapanokcoB B MaTemaruke. [Tapanokc jokena. [Tapanokc Cokpara u 1na-
ToHa. [Tapanokc Anbbepra CakCOHCKOro. 3Hau€HHe NapagoKCoB A MATEMAaTUKH.

[MTapanokcel. UTo siBNIsieTCS HCTOYHUKOM MapagokcoB B Matemaruke. [lapagokc beppu. ITapanokc 6panobpest.
3HaueHHe NapagoKCcoB Ul MATEMATUKH.

[Tapamokcsl. YTo ABISETCS HCTOYHUKOM IapaZioKCOB B MaTeMaTHKe. [1apanokc o mpsMOM U POTHBOINOJIOKHOM
yTBepikaeHue. [Tapafokc 0 MpsSAMOYrojibHUKE C YUCTaMU. 3HaYeHHe MapaJoOKCOB IS MaTeMaTHKH.

[Tapanokchl. YTo ABIAETCS HCTOYHUKOM MAapanokcoB B MaTemaruke. [Tapanokce o kpokonuie. [Tapanokc o Heoxu-
JaHHOM KOHTpOJbHOU. [Tapanokc ['emnens. 3HaueHue NapagoKCOB sl MATEMATUKH.

3ajava o ABYX IIKaTyJKax. JIOrMKa U peajbHbli MUP.

Y10 Takoe BbiCKa3biBaHUEe? ATOMAPHBIE U CII0XKHBIE BbICKa3biBaHUs. CoralieHne 00 HICTUHHOCTHBIX 3HAYEHHUAX
BbICKa3biBaHuit. CorameHne 06 UCTHHHOCTHOM 3Ha4€HUH CJIOKHOTO BbICKa3bIBAHMUA.

®dopmanbHblii A3bIK. [IpeameTs! 1 yHUBepcyM. KoHcTaHTel 1 nepemenHble. @yHkuuu. TepMbl. OTHOIEHHS | TIpe-
JMKaThl. DneMeHTapHble GopMysibl. CrioxHbie popMmyisl. MHTepnpeTauus popmyii.

CornameHue 0 JIOTHYECKOM 3HaYCHUH IeMEHTapHOH GopMyJibl. JIOrHueCKUe CBA3KH: KOHBIOHKLHA, AU3BIOHK-
uus, oTprLaHue. Kakue yTBepkIeHUs NPH NepeBoe Ha GopMaibHbIi A3bIK UCTIONB3YIOT KOHBIOHKLMIO, AU3b-
IOHKLIMIO, OTPHLIAHHUE.

[TpuMepsl HECTaHIAPTHON OLEHKH UCTUHHOCTH aBTOPE(EPEHTHBIX (CAMOCCHUIOUHBIX BbICKa3biBaHU#). [Ipumep
KiinHu 1151 KOHbIOHKIMU. [TpuMeps! Ui OTpHLIaHHMS.

Jlornyeckue CBA3KU: IKBUBAIECHLMS, UMIUTUKaLMA (000CHOBaHME TabaMLIbI UICTUHHOCTHU U1 UMILIMKauuK). Kakue
YTBEPIKAEHHUS MPH NepeBoie Ha (pOpMabHbIH A3bIK UCTIOJIb3YIOT UMIUIMKALIUIO U SKBHBAJICHLIHIO.

Jlornyeckue CBA3KU: KBAHTOP OOLHOCTH M KBAHTOP CYLIECTBOBaHMs. SI3bIK NEPBOrO MOPSIKA.

CBOOOIHbIE ¥ CBA3aHHBIE NIEPEMEHHbIE. 3aMKHYTbIE (HOPMYJIbIL.

Kak nepeBoauTh BbICKa3bIBaHHs Ha (OPMAIbHBIH A3bIK.

PaBeHcTBO. OCHOBHOI 3aKOH paBeHCTBA. Kak NpeacTaBUTh €IMHCTBEHHOCTh M HE €IMHCTBEHHOCTb Ha (popMaiib-
HOM SI3bIKE.

[Tpono3uuroHanbHble GopMyIibl. TabnuLbl HCTUHHOCTH.

TaBTONIOrHMH, TPOTUBOPEUHUS U BbIMOJIHMMbIE HOpMYIIbl. [IpuMephl TaBTONOTHIA.

Kak moka3biBaTh, 4TO qaHHas GopMyJia ABIAETCS TaBTOJOrHel. J[Ba cnocoba.

PaBHOCHIbHBIE (opMyJibl. [IpuMepsl paBHOCHIBbHOCTEH. CriocoObl 10Ka3aTeNbCTB PABHOCUIIBHOCTEH.

Teopema 0 paBHOCWIIbHBIX NMPE0OPa30BaHUAX (C 10Ka3aTENbCTBOM).

WHTyuTHBHas Teopusi MHOXKeCTB. [IpMHIMN aGCTpakLuuy ¥ MpUHIMN 00beMHOCTU. Kak moKa3biBaTh paBEHCTBO
MHOXeCTB?

OTHoleHHe BKIIOYeHHs. [TycToe MHOXecTBO. MHO)ecTBoO—CcTeneHs. [Tapanoke Beprpana Paccena u ero 3Haue-
HHUeE.

Onepauuy HaJl MHOXKECTBaMU: 00bEeIMHEHHE, IEPECEUEHNE, OTHOCHTEIbHOE JOMOJHEHHE, CHMMETPHYECKas pas-
HOCTb, a0COJIIOTHOE JOMOJIHEHUE. 3HaUeHUe JuarpaMm Jiiepa.

OcHoBHbIe OyJIeBbI TOXKECTBA /Ul ONepaluii Hal MHOKecTBaMH. Kak uX J10Ka3bIBaTh.

VnopsinoueHHsie mapbl 1 n-ku. [Ipsmoe npousBeneHue MHOecTB. OTHOLIeHUs. O6nacTh onpeneneHus u 06-
NIacTh 3HaueHu# oTHOmeHus. OGpaTHOE OTHOLIECHHE.

Kommno3uuus oTHoweHui. Onpenenenus pepaeKCUBHOCTH, CHMMETPUYHOCTH, TPAH3UTHBHOCTH U aHTUCUMMET-
pudHOCTH. [IpMeEpBl OTHOLIEHHIA.

OtHouieHune skBuBasieHTHOCTH. [Ipumepsl. Kitaccsl a3kBuBasieHTHOCTH. CBOMCTBA KJIaCCOB IKBUBAJIEHTHOCTEH.
Pa36ueHust MHOXKecTB. CBs3b pa30UEHNs] MHOXKECTBA M OTHOLIEHHS 3KBUBAJIEHTHOCTH. PaKTOP—MHOMKECTBO.
YactuuHblit nopsinok. JIuneitHsiit nopsaok. [Ipumepsi.

Onpenenenue GyHKUUH. N-MecTHbIe yHKUMU. MHBEKTUBHOCTD, CIOPbEKTHBHOCTbb U OMEKTUBHOCTD. [IpUMepsi.
Yt0 Takoe 0Opa3 MHOXKECTBA U MPOOOpa3 MHOXKECTBA NpU 0TOOpaxeHusX. Komnozuuus aByx GyHKImi — GyHk-
M (10Ka3aTeNbCTBO).

O6patHoe oToOpaxeHue. Teopema 0 CylECTBOBaHHU 00paTHOro 0ToOpaXkeHus (10Ka3aTeabeTBO). [Ipumepsl.
Onpenenenue popmaibHOU Teopuu. BeiBoauMOCTh. Jlokazyembie GOpMYJIbI.

[Tprmepsl popmasbHbIX TeOpHid. TeopeMbl U METATEOPEMBI.
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11
WHTepnpeTalus TEOPHH C A3bIKOM MEPBOro nopsaka. Mozaenb MHOecTBa popmy1. Moaens Teopuu. O6-
Ie3HaYMMble HOPMYJIBL.
MareMaTiueckasi UHAYKUUSA. MHIyKTUBHBIE onpeneneHus. [IpuHIMN UHAYKIMHU 10 NOCTpoeHuto oobekTa. I1pu-
Mep I0Ka3aTelbCTBa C MAaTEMATHUECKON MHIYKIMEH.
HedopmanbHoe onpezeneHue qoka3areabcTBa. Micnons3oBaHue 10Ka3aTeNbCTBA B MaTeMaTHKe. Buisl nokasa-
TEJBCTB.
Jloka3aTesbCTBO C MCIOJIL30BAHHE TEOPEMBI O AeAyKIUMHU. Jl0Ka3aTebCTBO UMIUTMKALIMIA C TOMOIIBIO KOHTPOIIO-
3unmit. [Ipumep fnokazaTenbCTBA.
Jloka3arenbCTBO KOHTpIpHMEpoM. J[oKa3aTebcTBO OT MpOTUBHOTO. [IprMep noKa3aTelbCTRa.
[TonsTHe aniropuT™Ma U HehopMasbHask BBIYMCIUMOCTb.
OnpeneneHne 4aCTUYHO—PEKYPCHBHBIX QyHKIMIA. BasucHble QyHKIMH.
Onepauuu Cynepno3uliy, IPUMUTUBHOM PEKYPCHH ¥ MUHUMU3ALUH.
[IpUMHTHBHO—PEKYPCUBHBIE i YaCTHUHO—PEKYPCHBHbIE PyHKIMH. DyHKIUS AKKEpMaHa.
Mamussl TeropuHra.
AnbTepHaTHBHBIE CTIOCOOBI (hOpMATU3ALNH TIOHATHSA AITOPUTMA U BBIYUCTUMBIX QyHKIMIA. OCHOBHOM pe3yJIbTar.
Te3uc Yépua.
HekoTopble arOpuTMHUYECKH HEpa3peIIuMbIe IPOOIEMBI.
CpasHeHue ckopocti pocta ¢pyHkwmit (O — 6onbinoe). CBoaKka pe3yabTaToB O CPaBHEHUH (GyHKLIHHA.
AcuUMNTOTHYECKAs! BpeMEHHAs! CII0KHOCTh aJITOPUTMOB.
Yro Gosblie BIMAET HA MAKCUMAJIbHbIH pa3Mep 3a1ayk, KOTOPYIO Mbl MOXKEM PELLHMTh: CKOPOCTb BHIUMCIICHUS WIIH
CJIO)KHOCTB aropurma’?
CnoXHOCTb 3a1a4.
Knaccudukanus 3aa4 1o UX CJI0KHOCTH. 3aJa4y MOJHMHOMHAIBHOM CII0KHOCTH H 331a4H SKCIIOHEHIUAJILHOM
CJIO)KHOCTH.
3amaum, He nonajaaronMe Hu B kiace E, Hu B kiacc P.
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IIpniaoxenne 2
IIpumepb! HHAUBHAYAIBHBIX 32124

IlepeBoabl ¢ €CTECTBEHHOrO A3bIKa HAa GOPMAJIBLHBIH H 00PATHO (SI3BIK JIOTHKH NPEIUKATOB)

e B namewm niexe Hukrto, kKpoMe MBanosa, Ilerpora, BacunseBa u CugopoBa, He yMEIOT UIpath B J10-
MUHO.

e Xotsa 60 nemutcs Ha 2, 3, 4, 5 u 6, HO 3TO HE O3Ha4aeT, yto 60 HeauTCs Ha I0O0E HATypaIbHOE
YHCIIO.

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

Jlornka BbICKa3bIBaHUI

e JSBisercs mu TaBTosorHel Gopmyna ((poq)&(ros)) o ((pvr) D (qvs))?

¢ Yr0 MOXHO cKa3aTh 00 HCTHHHOCTHOM 3HAY€HHUH BBICKA3BbIBAHHUS p D —f, eclid GOpMYIIBI p D g,
—§ D g ¥ t D —S UCTUHHBI?

Onepanuu ¢ MHOKeCTBAMH

e OmnpenenuTs onepanuu U 1 M (KaXIyIo 110 OTAEIBHOCTH) Yepe3 ONepaluu
\u| =+,

e PemmTh CHCTEMY YpaBHECHHH

AnX=B
AVX=C

rae A, B, C — 1aHHBIE MHOXECTBa, yI0BJIEeTBOpsitonye yciosuto: Bc 4 < C.

OTHOmenust ,

e Jlns 6unapHoro otHomeHus XpY < «XNY = O» (X u Y — MHOXKecTBa U3 LIEIbIX YUCENT), BBIICHATE
KaKUMH CBOMCTBaMHU OHO 00JanaeT (pedIeKCHBHOCTh, CHMMETPHYHOCTh, aHTHCHMMETPUYHOCTb,
TPaH3UTUBHOCTH) U KaKUMH He 00J1aJaer.

e Haiinure otHOmEeHus p-1, p ° p, p-1 ° p-1 115t GUHAPHOTO OTHOWIEHHS X P Y <> Y + X I€ITUTCS
HaIllesI0 Ha 3», ONpeAeICHHOTO Ha MHOXKECTBE TOJI0XKHUTEIbHBIX IIEJIBIX YHCEIL.

®yuxuun (oTodpaxkeHus )

e Ha mHOXecTBe ¢ Bcex otoOpaxenuii R B R onpeneneno ornomenue fp g < «cymectByer ce R
TaKoe, 4To JuIs Bcex XeR uMeem f(x) = g(x) + c». JlokaxuTe, 4TO p — OTHOLICHHE SKBHBAJIEHTHO-
CTH M HajiIUTE KJIACCHI SKBUBAJICHTHOCTH.

YacTH4HO-peKypCHBHbIE PYyHKIIHHA

e CymecTBYIOT JIH IPUMHTHBHO-PEKYPCUBHBIE (QYHKIIUH JUIS peIIeHHs cieayroue 3anaun? Eciu
Jla, TO IPUBECTH AJITOPUTM, ECITU — HET, TO OOOCHOBATB.

JIJis JaHHOTO HATYPAIBHOTO YKCIia #7>1 CyIIeCTBYIOT JIM TaKHe HaTypajibHbIE YUCla 4, b, ¢, 4TO

BBIIIOJTHEHO PAaBEHCTBO a’*n + b™"n = ¢ n?

CpaBHeHHe CKOPOCTH pocTa

o Pacnonoxwure cnenyromue 4 GyHKIMHE B IOPSAIKE YBETHUEHHS] CKOPOCTH pocTa (Kaxkaas QyHKIHs
ecth O(cenyromas)), He HCKJIFOUEHO, YTO HEKOTOPhIE QYHKITUH UMEIOT OJJMHAKOBYIO CKOPOCTH:

1
Ay =n (nn), 2 =G2n A= WD ey =1 +ny.
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[Ipnnoxenune 3
IIpumepsI 32124 NOBBIMIEHHOH TPYAHOCTH

o (OO0s3arenpHO 3amucaTh UCXOAHBIE (aKTHl B BUAE (GOpMYJ MCUUCIIEHUs BbICKa3biBaHUU. Jlormue-
CKHE BBIBOJIBI JI€JIaTh HAa OCHOBE aHAIN3a GOpMyII.
[To o6BuHEHHIO B orpabieHun nepen cyaom npeacrain 4, B u C. YCTaHOBIECHO ClIeAyIOIIee:
1. TIlo kpaiiHeii Mepe, OTUH U3 TPEX MOACYIUMBIX BUHOBEH.
2. Ecmu A BuHOBeH 1 B He BuHOBeH, TO C BHHOBEH.
DTUX JaHHBIX HEJIOCTATOYHO, YTOOBI JI0Ka3aTh BUHOBHOCTH KaXJIOTO M3 TPEX MOACYAUMBIX B OTHEIIb-
HOCTH, HO 3TH € JaHHBIE IMO3BOJISIOT OTOOPATh ABYX MOACYAMMBIX, O KOTOPBIX H3BECTHO, YTO OJUH
W3 HUX 3aBeIoMO BHHOBeH. O KaKuX JIByX MOJICYIUMBIX UIET pedub?

e [IpuHmmn nbSHULIBI

YetoBeK CHIUT y CTOMKHU B Oape. BHe3anHO OH ynapsieT KyJakoM IO CTOMKE M NMPHUKa3bIBacT
Oapmeny: «Haneii-ka MHe U Hastel BceM. Koraa nbio s, neiot Bee. Tako# yx s yenosek!»

Bce BRIMUBAIOT, HACTPOEHHUE Y TOCETUTENEH Oapa moBblmaeTcs. Yepes Kakoe-To BpeMs 4ello-
BEK, CH/IAIIHIA Y CTOMKH, CHOBA yJapseT KyJIakoM I10 CTOMKe U 3alljIeTaloliM SI3BIKOM OTJaeT Gapme-
Hy pacnopsukenue: «Hane#i-ka MHe emé u Haye# Bcem eme no oaHo#. Koraa neio s emé oany, Bce
NBIOT elne 1Mo oaHOoU. Takoi yx s yenoBek!». Bee BRIMMBAIOT eliie 1o 0IHO#M, U HacTpoeHHe B Gape 1o-
BBIIIIAETCS emie OobIIe.

3aTeM YeNoBeK, CHISIININ Y CTONKH, KJIaJIeT Ha He€ IEHbI'M M TOBOPHUT: «A KOrja s Iuiady, Iia-
TAT Bce. Takoit yx s yesoBek!»

[TpoGiieMa COCTOUT B CIIEAYIOIIEM: CYLIECTBYET JIH B JCHCTBHTEIBHOCTH TaKOH YEJIOBEK, YTO
€CJIA OH IBET, TO MBIOT Bee?

Ecnu oTBeT Ha BOIPOC MOJIOKUTENBHBIN, TO 3aIUIINTE YTBEPXKACHUE B BUE GOPMYIIbI, KOTO-
past 1oJDKHA OBITh 001e3HaYNMA.

e Bce 1omaam oaHoM MacTH.

To, 4To Bce omaay OQHOM MacTH, MOXKHO JI0Ka3aTh MHAYKIUEH 110 YUCITy JIoajaeH B onpese-
JIEHHOM TalyHe.

Ecnu cymecTByeT TOJNBKO OJIHA JIOMIAAh, TO OHA CBOEH MacTH, Tak 4yTo 6a3za MHAYKIUH TPUBH-
anbHa. J[Iss MHIYKTHBHOTO MEpexo/ia MpeAnoIoK|M, YTO CYIIECTBYET # Jomaaeh (¢ Homepamu OT 1
10 n). [To HHAYKTHBHOMY IPEIIIOI0KEHHUIO JIOMAAN ¢ HoMepamMu OoT 1 10 #»—1 OaMHaKoOBOW MacT H,
AQHAJIOTUYHO, JIOIIAH ¢ HOMEPAaMH OT 2 10 7 MMEIOT OJMHAaKOBYIO MacTh. Ho yomamy nocepenune ¢
HOMepamH ¢ 2 10 #—1 He MOT'YT U3MEHSATh MacTh B 3aBUCHMOCTHU OT TOr0, KaK OHM CIPYyNIIMPOBaHbI —
3TO JIOLIAH, @ He XameseoHsl. [loaTomy nomanu ¢ HomMepamu OT 1 10 » Takxke JODKHBI ObITh OJMHA-
KOBO# MacT#. Takum oOpa3om, Bce n Jomael 0MHaKoBOM MacTH. YTo U TpeGOBaIoOCh A0Ka3aTh.

Haiinure ommbKy B JOKa3aTENBCTBE.
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[Ipuiaoxenne 4
JleMoHCcTpanuu (MHTePAaKTHBHbIE THHaAMH4YecKkue npuiiokenus B CDF-¢popmare)

JlanHbIe IEMOHCTpAIMH CBOOOIHO pacnpocTpaHsores ¢pupmoit Wolfram Reseach.

Wolfram Demonstration Project [DnekTpoHHBI# pecypc]. —
URL: http://demonstrations.wolfram.com/topic.html?topic=Mathematical+Logic&limit=20

JlemoHucTpanuu BocpousBoaates ¢ momomsio Wolfram CDF Player — cBoGoHO pacmpocTpa-

HAEMOI'O IPUJIOXKCHHUS.

1,

I

0100 SOV Eh B )

10.
. Hofstadter's MU Riddle (3amaya Xodmranrepa ¢ Beisogom MU)
12.
13
14.

15.
16.
17.
18.
19,
20.
21,
22
23
24.
25
26.

3D View of Binary Logical Operations (TpexmepHoe n300paxkeHHe OMHApHBIX JJOTHYECKHUX OIepa-
LU

Another Knights and Knaves Puzzle Generator (eme ouH reHepaTop 3aJad ¢ pblliapsMH H JDKe-
1IaMH# )

Basic Examples of Propositional Calculus (0CHOBHbIE TpEMepHI HCUUCIIEHHSI BBICKA3bIBAHHIA)
Deaf Island Puzzle Generator (reseparop 3aa4 /Uist OCTPOBa IIIyXHUX)

Find a Model for a Set of Propositions (Haii i Mo€Ib ISl MHOXKECTBA BBICKa3bIBAaHHH )
First-Order Logic Test (TecT a5 TIOTUKHU IEPBOrO NOPSAKA)

Formula Generator (reaeparop ¢hopmyi)

Godelization (rénenu3armsi)

Goodstein Function in Terms of Fast-Growing Function Hierarchies (¢pynkuus I'yacreiina ¢ Touku
3pEHHUsS] HEPAPXHUH OBICTPO PACTYIIUX QYHKIHI)

Hereditary Representation (Hacie1CTBEHHOE IIPE/ICTaBIICHHUE)

Interactive Venn Diagrams (MHTepakTUBHBIE [uarpammel Benna)

Knights and Knaves Puzzle Generator (reneparop 3a1a4 ¢ pbllapsMH U JDKEIIaMH)

Knights, Knaves, and Normals Puzzle Generator (reHepatop 3a1a4 ¢ pblliapsiMi, JDKEIIaMU B HOP-
MaJIbHBIMH JIFOJABMH )

Logic on the Number Line (Jioruka Ha 4uci10BO# MpsIMOiA)

Logic with Letters (Jioruka ¢ 6ykBammu)

MIU Explorer (uccnenoBanne MUI-cuctemsi))

Primality Formal System Explorer (uccienoBanue npocThiX GOpMaIbHBIX CUCTEM)

Propositional Logic Puzzle Generator (reaepaTop 3aj1a4 [is JJOTHKH BbICKa3bIBaHHIA)
Propositional Logic Test (TecT 11st TOTUKU BbICKa3bIBAaHUH )

Recursion in the Ackermann Function (pexypcusi yHKImu AKKepMaHa)

The Perfect Venn Diagram (coBepiieHHble auarpamMmbl Benna)

Typical Predicate Calculus Statements (TUIMYHBIE YTBEPXKICHUS UCUUCIICHUS TIPETUKATOB)
Venn Diagrams (quarpammel Benna)

Venn Diagrams for Two Sets (quarpammsl BenHa /U1t 1ByX MHOXKECTB)

Venn Diagrams for Two-Variable Boolean Logic Circuits (auarpamMmsl BenHa i1 AByXMepHBIX
OyJIeBCKHX JIOTHYECKUX KPYTOB)
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1. BBeneHue

®oux oneHouyHbx cpeactB (POC) sBnsercs npuiokeHHeM K pabouei mporpamme
JHMCIUILIMHBI U TIPEJCTaBIseT CO00M COBOKYIHOCTH KOHTPOJIBHO-M3MEPUTEIBHBIX MaTEpPHAIOB
(KUM) (tumoBble 3anaud (3aqaHuisi), KOHTPOJIbHBIE pabOTHI, TECTBI M Jp.) U METOJIOB HX

HUCIIOJIb30BaHHUA,

YCTaHOBJICHHBIX PE3yJIbTaTOB O0yYEHHUS.
®OC 1o JUCHMIUTHHE UCTIONB3YeTCs IIPH MPOBEICHUH TEKYIIEro KOHTPOJIS yCIIEBaeMOCTH
¥ IPOMEXYTOYHOHN aTTECTAllMHU CTY/IEHTOB.
[TepedeHs 3aKpeTICHHBIX 3a JUCIUILIMHON KOMIIETEHIMH TpUBeeH B Tabmue 1
Ta6auua 1 — [lepedeHs 3aKpenyieHHBIX 32 JHCHHILTHHONA KOMIIeTeHIHH

NpE€aAHa3sHA4YCHHBIX JId HU3MEPEHHUSA YPOBHA  JOCTHIXCHHUS

CTYACHTOM

aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO
3HAHWN HAy4YHYIO KapTHHY MHpa Ha
OCHOBE 3HAHUSA OCHOBHBIX
MOJIOXKEHHH, 3aKOHOB U METO/0B
€CTECTBEHHBIX HayK U MaTeMaTHKH

Kon ®opMy.IHPOBKA KOMIIETCHIMH Jransl GopMHPOBAHHS KOMIIETEHIIHH
OK-7 CIOCOOHOCTH K camoopraHuzauuu u | Jlo/keH 3HATH:
caM000pa3oBaHHIO Muccuio MaTeMaTHYECKOM JIOTUKH;
OIIK-1 | cnocoOHOCTH npeacTaBisTh | GOpMAaTBHBIH A3BIK MAaTEMATHYECKOM JIOTHKH

(SI3BIK JIOTHKH IIPEUKATOB) JUIS 3aIIUCH
MaTeMaTHYECKUX YTBEPIKICHUH;

JIOTHKY BBICKa3bIBaHHIA;

OCHOBBI JIOTUKH IPEUKATOB;

OCHOBHBIE NTOHATUS TEOPUU MHOXKECTB;
OCHOBHBIE TIOHATHS HOPMATBHBIX
(axcMOMaTHYECKHX ) TEOPHIA;

(bopMaIbHBIE TIPEICTABICHUS AJITOPUTMOB H
BBIYMCITEMBIX (yHKIHH (MamuHs! ThIOpHHTa
¥ YaCTUYHO-PEKYPCUBHBIE (PYHKIUH);
3HATh pa3IMYHBIE BH]IbI JJOKA3aTENIbCTB;
3HATh OCHOBHBIE MOHSTHSI CII0XKHOCTH
QITOPUTMOB H 3a/1ay;

001Ien3BeCTHBIE CIIOXKHBIE 3a/1a4H1 (C TOYKH
3pEeHHsI BEIYUCIICHHH ).

Jlo/IZKeH yMeTh:

OTJIMYaTh OECCMBICIICHHBIE YTBEP)KACHUSA OT
OCMBICJIEHHBIX YTBEPXKICHHIA;

OTJIMYaTh UCTHHHBIEC YTBEPIKACHHUSA OT
JIO’KHBIX YTBEPXKICHHUIA;

OTJIMYATh JOKa3aHHbIE YTBEPKACHHUS OT
HEJIOKa3aHHBIX YTBEPKIACHHUH;

IIPUMEHSTH OCHOBHBIE PE3YJIbTATHI JIOTUKH
BBICKA3bIBaHW# Ha IPAKTHKE;

MMOHUMATh JI0Ka3aTeIbCTBA;

OIIpPEJIENIATh CIIOKHOCTD AJITOPUTMOB H
CpaBHHUBATh AJITOPHUTMEI 10 CIIOXKHOCTH.
JloJ2KeH BJIaJeTh: CIIOCOOHOCTBIO
NIEPEBOIUTH YTBEP)KACHHS C €CTECTBEHHOTO
s3bIKa Ha (POpMaNIbHBIN A3bIK U 00paTHO;
METOJaMH MaTeMaTHYECKOH JIOTUKH,
HEOOXOIMMOH /171l IPOrpaMMHUPOBAHUSA U
JI0Ka3aTeNbCTB.
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OK-7: cnioco0HOCTh K CAMOOPraHH3aIHA U CaM000Pa30BaAHHIO.

2. Peanusauus KomneteHUUn

2.1 Komnerennus OK-7

Jlns gopMHUpOBaHHS KOMIIETEHIUH HEOOXOAMMO OCYIIECTBHTH Ppsj OTaloB. OTallbl
(GopMHpPOBaHHs KOMIICTECHIIMH, IPHMEHSEMbIE I 3TOTO BHABI 3aHATHH H MCIOJIb3yEMbIE
CpeJICTBa OLIEHMBAHUS MIPECTaB/IeHb! B TabIHIe 2.
Tabauna 2 — Iransl GopMHPOBAHHS KOMIIETEHIHMH H HCIIO0JIb3yeMbIe CPEACTBA

OIlCHUBAHHUSA
1. CocraB 3HaTh Ymers Baaperns
3HaeT MHCCHIO
MaTeMaTHYEeCKOH
Bianeet HaBbIKaMHU
JIOTHKH U €€ HCTOPHIO.
VYMeer oT/iHyaTh JIOTHYECKOTO
3HaeT JOru4ecKue
JIOKa3aHHOE OT MBIIICHHUS.
omuOKH, COPU3MBI U
HEIOKa3aHHOTO, JAucuumim=ea B
EAIORCE SHART OCMBICJICHHOE OT
crIoco6R! 0EeCCMBICIIEHHOTO .
paccyKICHUMN: > pa3BHuBaeT
IMOHSATHOE OT
Coaepxanue HHIYKIHIO ¥ CIOCO0HOCTH
HEIIOHSITHOI0. YMeEeET
3TanoB JEeyKIHIO. 3HaeT OpraHH30BBIBATH

pa3TUYHBIC BH]IBI
JIOKa3aTebCTB.
CrpemMuTest y3HaTh

HaXOJUTh JIOTHYECKHUE
OIIMOKH,
aHaAJIM3UpPOBATH

ce0sl ¥ VIAHHPOBAThH
cBO€ BpeMms, T.€.

" napagoKchl U €caMOOpraHH3alHH
HOBOE, BBIITH 32 Codsituss. Vaoer
npeaesbl yaeGHHKA. ; el
camoo0y4aTbcs.
3Haer o
Heo0X0AUMOCTH
camMo00pa3oBaHHuA.
e [IpakTuyeckue e [lpakTHyeckue
3aHATHS — 3aHATHS —
Jlexuuu; UHIUBHUIyaIbHAS UHIUBUAYaIbHAS
e [lpakTuyeckue pabora pabora
Buasbi 3ansaTHIH 3aHSATHS e [lIpakTuyeckue o [IpakTuyeckue
g e ['pynmossie 3aHSATHS — 3aHATHUSA —
KOHCYJIbTaIliH; KoMaHHas paboTa KOMaH/IHas paboTa
e (CamocTosTenbHast e (CamocTosTenpHas
pabota paboTta
e [lposepka e Ilposepka
SIIeHHUS OOIIUX U eHIeHHUs O0LIUX U
e Tecrnr; B - P anm
WHIUBUTYATBHBIX HH/IUBY, BHBIX
e 3amaum 1s e A
3ajJa4 B Ipoliecce 3aJa4 B [poLecce
HUcnoab3yemble KOMaH/Ibl, 001IHe
# Gecenpl co Gecenpl co
cpeacTBa JUTSL MAJIOW TPYTIIIBI
CTYIAECHTOM — 3TO CTYJEHTOM — 3TO
OlleHHBAHHS e UuauBuayaibHbIC
ITO3BOJISIET TI03BOJISIET
3a/1a4H;
3 BBICTaBHTH OL[EHKY BBICTABHTH OLICHKY
°
K3aMeH 3a KaXIyIo 3a7a4y. 3a KaXIyIo 3a1ady.
e DK3aMeH e Dk3aMeH
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OO6mue XapaKTCPUCTUKH IoKa3arelie u KPUTECPUEB OLICHUBAHHS KOMIIECTCHIIMA HAa BCEX

JTanax npuBeIeHBI B TabmuIe 3.

Ta6auna 3 — O0mue XapaKTepHCTHKH NOKa3aTeeil H KpHTepHeB OLICHHBAHUSA

KOMIICTCHIUH 110 3TanamMm

Il'loxasaTeJm " KpnTeplml 3nartp YMmern Baapern
Ob6nanaer Ob6namaer
(haKTHYECKUM U Jiarna3oHoM
TEOPETHIECKUM MIPAKTHYECKUX KonTtpomupyer
Onjismo (pxrboscitt 3HAHUEM B yMEHU#, TpeOyeMbIX paboTy, IPOBOIAUT
npezaenax JUTSL pa3BUTHUS OIICHKY,
YPOBeHE) u3y4aeMoi obmacTu TBOPYECKUX COBEPIICHCTBYET
C MIOHMMaHUEM pEILICHUH, JecTBUS paboOTHhI
I'paHHuIl abcTparupoBaHus
IPUMEHUMOCTH npobiem
Ob6nanaer Bbeper
3HaeT (akTsl, JIAara3oHOM OTBETCTBEHHOCTH 3a
IIPUHIIHIIB, IPaKTHYECKHUX 3aBepIICHHE 33714 B
Xopomo (6a30BbIii IpoOIIecChl, 00Imue | yMeHHH, TpedyeMbIX HCCJIEIOBaHUH,
YPOBeHb) MIOHSATHS B JUIS pelIeHus npucnocabauBaer
npezaenax OIIpeIeIEHHBIX CBOE TMOBEJICHHUE K
u3ydaeMoi obimactu | mnpobaeM B 06acTu 00CTOSITETLCTBAM B
UCCIIeIOBaHUS pemeHun npobiaeM
Ob6nanaer
OGnamaet N e PaGotaet npu
Y10BJ1€TBOPHTEIBHO 6 6 YMEHUSIMH,
(moporoBblii ypoBeHb) ety made TpeOyeMbIMU IS g
3HAHUSAMH HaOIOIeHNH
BBITTOJTHCHHS

NPOCTHIX 33134

@opMmyIMpOBKa TOKasaTeled H KPUTEPUEB OLCHUBAHUS

npHBeieHa B TabmuIe 4.

JAaHHOM KOMIIETEHIIUHU

Tabauna 4 — Iloka3are/m 1 KpETEPHH OLICHHBAHHS KOMIIETEHIIHH HA 3Tanax

Ioka3arenau u

3HaTH Ymers Baapers
KPHTEepHH
Boicokasi MOTHBaLIMsl B OJIy4eHHH | YMeeT camMo00y4aTbest Bnaneer HaBbIKaMu
3HAHHS, B TOM YHCJIE H H MOXKeT HAy4YHThb JIOTUYECKOTO
camMoo0pa3oBaHHeEM. Apyroro. MBIIIUIEHUS], MOXKET
1. 3HaeT uenb U 3aJa44 JOTUKH. 2. 1. Pasnuuaer nexyKuuio Hay4YuTh JPYyToro.
OnuceiBaeT MCUXO0JIOTHIECKYIO LETb U UHIYKLHMIO. Moxer
OTJIHYHO U3y4YEeHUs] MaTEMaTHKH. 2. YMeer OTIIMYUTh CaMOCTOSTENILHO
s 3. 3HaeT TpU BaXKHEHMIIUX yMEHHUS, JIOKa3aHHOE OT U3yyaTh JIOTUKY 0e3
(BbICOKMIH TIOJTy4aeMbIX MPH U3yUeHUH HeJI0Ka3aHHOTO, NpernoaaBaTens.
YPOBeHb) MaTeMaTUKH. 4. DopMyaupyeT MMEIOILEE CMBICT OT Bnaneer
N0JIb3Y OT "4MCTON" MaTEMAaTUKH. 6eCCMBICIIEHHOTO, caMOoOpraHM3anmei,
5. Haxoaut npuMeHeHue NIOHATHOE OT Moaxer
MaTeMaTHYeCKOrO MBIIUICHUS He HETIOHSTHOTO. 3. OpraHu3oBaTh
TOJILKO B MaTEMAaTHKE. Paznuuaer dpopmanbHOe paboTty
6. [lepeuncisier npuMepsl paccyXIeHUe OT KOJIJIeKTHBA.
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JIOTHYECKUX OUIMOO0K, MapasioKcoB U
couzmoB. 7. MoXkeT NpuUBeCTU
NpHMEpbI, HE BXOAALIUE B JIEKLUH.
8. Ilepeuncinser 3anauu
MaTeMaTU4eCKOM JIOTHKH.

9. 3HaeT OTHOLICHHUS MEKIY
JIOTUKOW U peajibHbIM MUPOM.

10. Ha3piBaeT OCHOBHBIX aHTHYHBIX

YYE€HBIX, CAC/IaBIIUX BKJIaJ B JIOTHKY.

11. 3HaeT NpUMEHEHHUE JIOTUKH B
maremaruke, B puiocodun. 12.
OnuceiBaet ponb EBkinza u
Apwucrorens.

13. OnpenenseT BKJIaz B JIOTHKY
Byns, Kanropa, ®pere u Paccena ¢
Vaiitxenom.

14. Bocnipou3BOIHT CyTh OyJ1€BOi
JIOTHKH, TEOPUS MHOJKECTB, JIOTUKU
BbICKa3bIBAaHUH U MPEAUKATOB.

15. ®opMynupyeT MoJ0KEHUS
['éTTUHreHCKOM MPOrpaMMBbl U
yTBepkaeHus Teopem ['énens. 16.
Ha3zbiBaeT posib MaTeMaTH4ECKO
JIOTHKH B TEOPHHU aJITOPHUTMOB. 17.
OnuceiBaet 3HaueHne bypbaku wis
MaTeMaTHKH.

18. 3HaeT HEKOTOPBIi MaTepua 13
JIOTIOJTHUTEIbHOM JINTEPATYPBI.

HedopmanbHOTO.

4. MoxeT 00HapyXUThb
JIOTUYECKYIO OIIUOKY B
paccykIeHUH U
OOBACHUTB.

5. Vmeer pemats
JIOTUYECKHUE 3a1auu
Pas3JIM4HOM .

6. MosxxeT 0OHapyXUTb
cousm u mapanokc.
CJIOXKHOCTH.

7. MOXeT COMOCTaBUTh
['éTuHreHeKyI0
MPOrpamMMy U TEOPEMbI
I'&nens.

YMmeeT camo00y4aThbes.
VYMmenus 14 u3 cnicka

Bnaneer
caMooOpraHu3auHe.
MoXeT caMOCTOATETbHO

TOJIKO UMesi oOpazer
peLIeHuUs..

Xopomo W3 crnicka 3HaHWi YPOBHS YPOBHS «OTJIIMYHO».
6 " OTJIMYHO» 3HAET BCE MyHKTBHI, 32 5. Vmeert pemats JIOTHYECKHU pacCyKaaThb.
( ol UCKIIIoueHuem, 4, 5, 7,9, 11, 14, 17— JIOTUYECKHE 3aJauu MOKET caMOCTOSTEIbHO
YPOBEHB) 18. CTaHIapTHOM 0GHapy HUTh U UCTIPABUTH
CII0)KHOCTH. JIOTHYECKYIO OIHUOKY.
Vmenus 1-3 u3 crimcka
YPOBHS «OTJIIMYHO». PaGoras B komaHze,
VioBjaerBo- | 3HaeT 0 HEOOXOAMMOCTH 4. MoxeT 0OHapyXUThb MOJXET JIOTU4ECKH
pufeabHO caM000pa30BaHHs, HO J1eJ1aeT 3TO JIOTHYECKYIO OIIUOKY B paccyXaaTh, MOXeT
. | o4eHb peaxo. M3 cniucka 3HaHuUi paccyXKIeHUH. 00Hapy X UTh U UCTIPABUTh
(moporoBbrii YPOBHS KOTJINYHOY» 3HAET TOJIBKO 5. VMeer pemaTthb HECJIOKHYIO JIOTHYECKYIO
YPOPCHB) nyHKTHI 1-3, 8, 13, 16. JIOTWYECKHUE 3aTauH, OIIKOKY.

2.2 Komnerennusa OIIK-1

OIIK-1: cnnoco0HOCTH MPEACTABIAATh AIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHUH
HAYYHYK) KAPTHHY MHpPAa HAa OCHOBE 3HAHHS OCHOBHBIX MOJIO’KeHHI, 3AKOHOB H MeETO/10B
€CTeCTBEHHBIX HAYK H MATEeMaTHKH.

JUis GopMUpOBaHHS KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBHTH psifi 3TaloOB. OTalbl
(bopMHpOBaHHsS KOMIETECHIUH, NPHMEHSEMBIE I 3TOr0 BHABI 3aHATHH H HCHOJIb3yeMble
CpeCTBa OLICHUBAHMS MPEICTaBICHBI B TabuuIe 5.
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Tabauua 5 — Itansl GopMHPOBAHHSA KOMIIETEHIIHH H HCII0JIb3yeMble CPEACTBA

OLIeHHBAHHS
2. Cocras 3HaTh VYmersb Baapers
YMeer npeacTaBUTH
aJleKBaTHYIO
COBpEMEHHOMY
YPOBHIO 3HAHHI
HAYYHYI0 KAPTHHY
MHpa Ha OCHOBe
3HaeT OCHOBaHHSA
3HAHHS OCHOBHBIX
MAaTeMATHKH — .
MOJI0KEeHHIi, 3AKOHOB
MaTeMaTHYEeCKYI0
¥ METO/I0B
JIOTHKY H TEOPHIO Baageer
€CTeCTBEeHHbIX HAYK
MHOKEeCTB. ¢popmabHO-
U MaTeMATHKH.
3HaeT OCHOBBI TEOPUHU JIOTHYECKUM
VMeeT nepeBOIUTH
MHOXECTB. b0aszucom
pelaemMyo 3aaady ¢
3HaeT MaTeMATHKH H
€CTECTBEHHOT'O S3bIKa
IIPONO3UIIHOHATBHYIO " eCTeCTBEeHHbIX HAYK,
Ha (HOpMaTbHBIN A3bIK.
JIOTHKY. HA OCHOBAHHIO Y€ro
VYMeer 10Ka3bIBaTh U
3HaeT A3BIKH EPBOTO NMOHUMAeT
pelaTh HECTIOXKHBIE
HOpsIJIKA. : aJJeKBATHYIO
3a/1a4¥ TEOPUHU
Conepxanue 3Haer COBpPEMEHHOMY
" MHOJKECTB. ”
ITAnoB aKCHOMaTHYECKUN YPOBHIO 3HAHHH
YMeer pemars 3a1a44
METO/I. KapTHHY MHpa.

3HaeT pa3IUuYHbIe
BH/IBI
MaTeMaTHYECKUX
JIOKa3aTeIbCTB.
3HaeTt popManH3aun
QJITOPUTMOB U
BBIYHCJIAMOCTH.
3HaeT BO3MOXKHOCTH
ITOPUTMHU3AIAH.
3HaeT CI0XHOCTh
QJITOPUTMOB H 3a7ay.

Ha IPUMEHEHHE
IIPOTIO3UIIHOHAILHON
noruku. Pazmauaer
bopMasbHBIE H
HepOopMaTbHBIE
paccyXIeHHUs.
OnwuceiBaeT npocThie
aKCHOMAaTHUYECKHE
TEOPHH.

MosxeT npoBOAUTH
He(OPMATBHYIO
HUHIYKIUIO U CTPOTYIO
MaTeMaTHYECKYIO
HH/TyKIIHIO.
Paznugaer anroputmsl
¥ 3aJ1a4¥ 110 UX
CJIOJKHOCTH.

Brnaneer
bopman3anue
IIOCTaHOBKH 33/1a44 H
ee peleHHs.
O6GocHOBBIBaET BBIOOP
QJITOPUTMOB U
METOZIOB pEeIICHHUS
3ajau.

Buapl 3aHaTHii

o Jlexmum,
ITpakTH4eckue
3aHSATHS

e ['pynmoBbie
KOHCYJIbTAllUH;

e [IpakTtuyeckue
3aHSATHS —
WHIUBHIyaIbHAS
pabora

e [IpakTHueckue
3aHSATHUS —
KOMaHJHas pabora

e CamocrosiTensHas
pabota

e [IpakTHueckue
3aHSATHS —
WH/IUBUTyaJIbHAs
pabota

e [IpakTryeckue
3aHSATHS —
KOMaHJHas pabora

e CamocrosTenbHas
pabota
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Ucnoab3yemble
cpeacTBa
OLICHHBAHHS .

TecTsr;

3amaum s
KOMaH/Ibl, 00IIHe
JUTISL MAJIOW I'PYIIIIBI
WnuBuayanbHbIE
3a/1a4M;

DK3aMeH

[TpoBepka
pereHus o0ImX U
W HIWBHU Iy JIbHBIX
3aJa4 B Ipouecce
Oecensl co
CTYJIEHTOM — 3TO
MIO3BOJISIET
BBICTABUTH OIICHKY
3a KaX/IyIo 3a1a4y.
DK3aMeH

e [IpoBepka

petmeHus O0ImuX U
WH/THBH/yJIbHBIX
3aJa4 B IpoLecce
Oecensl co
CTYIEHTOM — 3TO
MI03BOJISIET
BBICTABUTH OIICHKY
3a KaXIylo 3ajady.

e DK3aMeH

OO61ue XapakTepHUCTUKHU IOoKa3aTeslel U KPUTEPUEB OLICHUBAHMS KOMIIETEHIIMH Ha BCEX
JTanax npuUBeeHbI B TabmuIe 6.

Tadanna 6 — O0mue XapaKTepHCTHKH MOKAa3aTe/ el H KpPUTepHeB OLICeHHBAaHUA
KOMIIETEHIIHH [10 dTanam

IIPOCTHIX 3a1a4

IﬂoncasaTeJm H KPpHTEPHH 3Hatp Ymersb Baangers
Obnanaer Ob6nanaer
(baKTHYECKUM H JIHana3oHoOM
TEOPETUYECKUM IPaKTHYECKHUX Kontponupyer
R e 3HAHUEM B yMEHUH, TpeOyeMbIX paboTy, IpOBOIUT
Ly ST npezenax JUTSL Pa3BUTHS OLICHKY,
u3ydaemoi obractu TBOPYECKHX COBEPIIEHCTBYET
C IOHMMaHHUEM pELICHUH, JEHCTBUS PabOTHI
IPaHHUIL abcTparupoBaHus
IPUMEHHUMOCTH npobiem
Ob6nanaer Beper
3Haet (akTshl, JTMara3oHOM OTBETCTBEHHOCTbH 3a
TIPUHITHIIEI, PaKTUYECKHX 3aBepIICHHE 337134 B
Xopomo (6a3oBbIii IpoLecchl, O0IIHe YMEHHH, TpeOyeMbIX UCCIIeIOBAHUH,
YPOBEHb) MIOHSATHS B JUISL pELICHUS npucnocabiuBaeT
npezenax oIpeJieIeHHbIX CBOE IIOBEJICHUE K
u3ydaemoi obnactu | mpobGieMm B o6iacTu 00CTOSITENTLCTBAM B
’ HCCIIEIOBaHUS pemeHuu npobiaeM
O6nanaer
Ob6nanaer OCHORHEIME PaGoraet npu
Y10B/1I€TBOPHTEIBHO YMEHUSIMH,
(moporoBblii ypoBeHb) Loy e TpeOyeMbIMHU ISt s
3HAHUSMHA HaOIIOICeHUH
BBITTOJTHEHHS

@dopMyIMpOBKa TOKa3aTeleid M KPUTEPUEB OICHWBAHUS JAHHOW KOMIIETEHIIMU

npuBezeHa B Tabimue 7.
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Tabmmna 7 — [loka3aTeln 1 KPUTePHH OLIEHHBAHUS KOMIIETEHIIHH HA 3Tanax

npeaukaroB. 14. Moxer
NepeYHrCIIUTh OCHOBHBIE NPaBUIIa
NepeBo/ia ¢ ECTECTBEHHOIO
sI3bIKa Ha JIOTUYECKHUH A3BIK U
obpatHo. 15. 3Haer
aKkcuoMaTtn4eckuit Meton. 16.
Paznuyaer «Hauana» EBkinnaa u
COBpPEMEHHBIE aKCHOMATHYECKHE
Teopuu. 17. Paznuuaer
(dopmainbHbie U HeopMasibHbIE
JI0Ka3aTesbCTBa.

18. IToMHUT omnpeneneHue
(opmMabHO aKCHOMAaTUYECKOM
Teopuu. 19. 3HaeT OCHOBHBIE
TIOHATHS, CBSI3aHHBIE C
aKCHOMATHYECKUMU TEOPUSIMH.
20. 3HaeT pa3HULY MEXILY
TEOpeMaMi ¥ HCTHHHBIMH .

20. 3HaeT Teopuu
aKCHOMAaTUYECKOM reOMETpUH U
3JIEeMEHTapHOU apU(METHKH.

21. 3Haer

pasIM4YHbIe BUJIbI
MaTeMaTHYECKUX NOKa3aTeIbCTB.
22. 3HaeT 0 cucTeMax

¢dopmyna.

11. YMmeer pa3HbiMH
crioco6aMu 10Ka3bIBaTh
TaBTOJIOTHYHOCTb.

12. YMeTh 10Ka3bIBaTh
pa3HbIMH criocobamMmu
PaBHOCHWIIBHOCTH (opmyut. 13.
Pemaet 3aauu ¢ pbiLapsMu U
JDKEIIaMH.

14. YMeeT BBIYUCTUTD
JIOTHYECKO€e 3HAYCHUE
(hopMyJibl B TaHHOU
MHTEPIIPETaLMH.

15. Ymeer nepeBoauTh
YTBEPKAEHUS C ECTECTBEHHOIO
A3bIKa Ha JIOTHYECKUH S3bIK U
o0paTHo.

16. I[puBOaUT MPUMEPBI
aKCHOMAaTH4YECKUX Teopuid. 17.
VMeeT 10Ka3bIBaTh TEOPEMY
"Ecnu Teopust nepBoro
nopsijika MPOTHBOPEYHBa, TO B
Hel BeIBOAMMA JTH00ast
dhopmyma".

17. TlpuBOOHUTE MPUMEPHI

Ioxasatenn n 3HaTh YMmers Baaners

KPHTEPHH
3HaeT pyHIaAMEHT YMeeT B npaKTHYECKO#H Buiiajeer J10rH4ecKUMH
MaTeMaTHKH — TeOPHIO HHKeHepHOii 3a1a4ye MO/IeJISIMH B
MHOKECTB - H JIOTHYeCKHe BbIIEJUTH JIOTHKO- MaTeMaTH4YeCKOM
CBSI3H MEK1Yy pa3IHYHbIMH MaTeMaTHYeKHe acTeKThl H ONMHMCAHHH
pa3jieslaMH MaTeMaTHKH. NPUMEHHTH COBPEMEHHOH KapTHHbI
1. 3HaeT OCHOBHbIE MOHATHA U MaTeMaTH4ecKyl0 JIOTHKY. MHpa.
MOJIOKEHUS] UHTYUTHUBHOMN 1. TIpumMensieT onepauyy Haza CBobonHo Bnazeer
TEOPUU MHOXKECTB. MHOXECTBaMH. UHCTPYMEHTaMH TEOPHHU
4. ®opMyaHpYyET TEOPEMY 2. Jloka3biBaeT OyJieBbI MHOX€ECTB H JIOTHKOM
BenHa. 5. [IOMHAT OCHOBHbIE TOX/IECTBA. BBICKa3bIBaHUM
OysieBbl TOXKIECTBA IS 3. [IpumensieT AuarpaMMal B (popManu3aLum
MHOXeCTB. 6. DopMyaupyeT BenHa Ui 10Ka3aTenbCTB. MOCTAaHOBKH 3a/1a4H, €€
napazokc Paccena. 4. Haxoaut cBo¥icTBa pELUEHMS, B aHAJIU3E U
7. 3HaeT OCHOBHbIE MIOHATHUS U OTHOILEHUIA. MPOBEPKHU PELICHHUS.
TMOJIOXKEHHUS, CBA3aHHbIE C 5. Pewaet ctanaapTHbie MoxeT Hay4uTh
OTHOILEHHUAMH. 3a7a4yM, CBSI3aHHbIE C IpYroro.
8. 3Haer cBojicTBa OTHOLIEHUSMH.
BbICKa3bIBaHUi. 9. 3HaeT 7. Pewmaet ctaHaapTHbIE
omnpeaeaeHus 3a/lauy, CBA3aHHbIE C
TIPOTO3UILMOHAIBHBIX ONEPALMH. | OTOOPAKEHUAMH. CB00OIHO BIageeT
10. dopmynupyet onpeneneHuss | 8. YMeeT BBIYUCIATH SI3BIKOM JIOTUKHU
TaBTOJIOTMHU, MPOTHBOPEYHH, pe3yJIbTaThl NpPEIUKaTOB
BBITIOJIHUMO# U OIIPOBEP)KUMOM MPOTO3ULIHOHATBHBIX B opManu3auuu
dopmyn. 11. [TomHUT Teopemy O | onepauui [IOCTAHOBKH 3a1a4Hu, €€
MOJICTAHOBKE BMECTO 9. YMeTb 3anuchiBaTh peLIeHHs], aHa/Iu3a U

OTJIHYHO MPOMNO3ULIMOHAILHOM JIOTUYECKHUE 3a/1a4¥ Ha A3bIKE NPOBEPKH PELIECHH.

& nepeMeHHOMU. 12. [ToMHuT NPOMNO3ULIMOHAIBHBIX HOPMYI
(BBICOKHIA OCHOBHbIE paBHOCUJIBHOCTU. 13. | u pemats ux. 10. Onpenenser,
YPOBeHb) OnpezensieT A3bIK JOTHKHA K KaKOMy BHIY OTHOCHTCS

[TonumaeTt, Ha 4eM
OCHOBAHO JIOTHYECKOE
NpOrpaMMHUpPOBAHHE.

Bnaneer Bunamu
J0Ka3aTeJIbCTB:
NPSAMBIM, KOCBEHHBIM,
nepeGopom,
MaTeMaTH4eCKOI
UHIYKLHEH.
Onposepraer ¢
MOMOILBIO

KOHTpIIpUMepa.
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KOMITbIOTEPHOH anreGpel U O
KOMITBFOTEPHBIX
JOKa3aTelbCTBAX.

23. 3HaeT HepopMalIbHOE
OTIpeeICHUE AIrOPUTMa U
BBIYHMCIUMOCTHU. 24. 3HaeT
(opmanu3anyy aIropuTMOB.
25. Ilepeuucnser
ITOPUTMUAYECKH
Hepa3pelrMblIe 3a1aun.

26. [ToMHUT CBOAKY OCHOBHBIX
pe3yJIbTaToOB CpaBHEHHUs POCTa
hyHKUMA.

27. Onpenenser
aCHMIITOTUYECKYIO BPEMEHHYIO
CJIO)KHOCTB aJITOPHTMA.

28. [ToMHUTD KJIaCCU(UKALIMIO
HauboJiee 4acTo BCTPEYaeMbIX
3a/1a4 Mo KJ1accaM CJIOXKHOCTH.
29. 3HaeT HEKOTOPbIH MaTepua
U3 JOTIOJTHUTEIbHOM
JIUTEPaTypPhl.

WHIYKLUH, TUTIOTE3 U
KOHTIPUMEPOB.

18. Jloka3siBaeT ¢ MOMOIIBIO
MaTeMaTU4eCKON HHIYKIHH.
19. Tlonnmaet
JI0Ka3aTeJbCTBO OT
NPOTUBHOTO.

20. [TpuBoaUT MpUMEPHI 33134
C KOMIIBIOTEPHBIMH
JI0Ka3aTeJbCTB.

21. O0bscHseT, 3a4eM HYXKHBI
TIOHATHS aJITOPUTMA U
BBIYHCIIUMOCTH.

22. O0ObACHSET 3HAYECHUE
ITOPUTMUYECKH
Hepa3pelnuMbIX 3aa1ad.

23. VYMmeeT 00BbSACHUTD, YTO
o0o3HauaeT oTHomeHue O-
6onbLIoe.

24. CpaBHUBaeT
aCHMIITOTHYECKUHA POCT
GbyHKUUA.

Bnaneer BeibopoM
Haubosee 3pPEeKTUBHBIX
ITOPUTMOB JLJIS
pelieHus 3aaad.

W3 cniicka 3HaHUH ypOBHS
«OTJIMYHOY 3HAET BCE IMyHKTHI, 3a
uckmoyenueM 4, 6, 11, 16, 18,

W3 cnicka yMeHU ypOBHS
«OTJIMYHO» yMEET BCE MyHKTHI,
3a UCKJIIOueHueM 3, 9, 14, 14,
20, 22

B mynkTax 11 1 12

CaMOoCTOSTENbHO
NPUMEHSIET OCHOBHO
UHCTPYMEHT TEOPUHU
MHOJKECTB U JIOTUKH
BbICKa3bIBAaHU I

B (hopmManu3anu
MOCTAaHOBKM 3a/1auH, €€
pelleH s, B aHAIU3E U
NPOBEPKHU pELICHUs.

YacTU4HO BlajaeeT
SI3bIKOM JIOTHKH

aKCHOMaTHYECKHM METOI. 6.
Pazniyaet popMmainbHbie U

5. PemraeT 3a1aun, CBA3aHHbIE
C OTHOIIEHUSAMH U

Xopomo UCTIOJB3YET TOJIBKO TaOIHIbI €IMKaToB
POIIO 1 >3 24, 26. Tlepesox & myrkre 14 Y it e
(6a3oBbIH VICTHHHOCTH U JI0Ka3aTelbCTBa | B (opMaIM3alluH
3HaeT TOJBKO B OJIHY CTOPOHY.
YPOBeHb) OT MPOTUBHOTO. TIOCTAaHOBKY 3a/1a4H, ee
B nmyHkre 15 ymeer pelleHus, B aHaIu3€e U
JIOTIONTHUTENBHYIO JIUTEPATYPY
NEPEBOUTH TOJIBKO TMPOBEPKH PELICHHUS.
He U3ydall.
C eCTECTBEHHOTO f3bIKa Ha
JIOTUYECKHUIA A3BIK. Bnaneer Bunamu
JI0Ka3aTebCTB:
i MPSAMBIM, TIEPEOOPOM.
OnpoBepraer ¢
MOMOIIBIO
KOHTPIIpUMEDA.
OULEHMBAET CI0XKHOCTh
QJITOPUTMOB.
3HaeT OCHOBHBIE MOHATHSA U 1. IlpumeHseT onepauuy Haj PaGoras B koMaHIe,
TMOJIO)KEHUS UHTYUTUBHOM MHOKECTBAMH. MOJKET 0]
TEOPUH MHOXKECTB. 2. 3HaeT 2. Jloxa3biBaeT OyJeBbI PYKOBOJCTBOM,
VaoBjerBo- | ONpeAcieHus TOXIECTBA 110 AaHATIOTHYHBIM HPUMEHSS
PHTEILHO MPOMO3ULHOHAIBHBIX ONepalluil. | MpUMepaMm. HHCTPYMEHTapHii TEOpUH
. | 3.3Haer onpeznenenue 3. IlpumeHsieT quarpaMmsl MHOXECTB U JIOTHKY
(moporosbiii PaBHOCHJIBHOCTH. Diinepa 11 10Ka3aTeNbCTB. BBICKa3bIBaHUH,
YPOBEHb) 4. OnpenensieT A3bIK JOTHKH 4. Haxonour cBoiicTBa y4acTBOBaTh B
NpeauKaToB. 5. 3HaeT OTHOLICHUIA. ¢dopmanuzanuu

TMOCTAaHOBKHM 3aJ1a4H, €€
peuieHus, B aHAJIU3E U
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HeopMalibHbIE 10Ka3aTebCTBA.

7. 3HaeT pa3HHILLy MEXIy
TeOpeMaMH ¥ UCTUHHBIMH
yTBepXKIAEeHUAMH. 8. 3HaeT
TOJIBKO HEKOTOPbIE BUJIBI
J0Ka3aTebCTB. 9. 3HaeT
HedopManbHOE OMpeseieHHe

JIrOPUTMA M BBIYHCTUMOCTH. 10.

[ToMHUTH K1acCHpHUKALMIO
HauboJee 4acTo BCTPEYaeMbIX
3aj1a4 10 Kj1accaM CJI0XKHOCTH.

0TOOpaXEHUSMH 110
aHAJIOTMYHBIM MPUMEpaM.

7. CTpouT Tabnuipl
HCTUHHOCTH.

8. 3amaum Ha
TaBTOJIOTHYHOCTD U
PaBHOCWJIBHOCTH (hopMyt
MOXET peIaTh TOJIBKO C
MOMOLIBIO TabHILL
HUCTUHHOCTH.

9. YMmeeT nepeBoaUTh
YTBEPKAEHHS C €CTECTBEHHOTO
A3bIKa Ha JIOTUYECKHH A3BIK.
10. TIpuBOAMT MpHMEPBI
aKCHOMAaTUYECKUX Teopuid. 11.
IToHrMaeT 10Ka3aTenbCTBO OT
MPOTUBHOTO.

12. CpaBHuBaeT
aCHMITOTHYECKHU# pOCT
byHKUMA.

NIPOBEPKH PEILECHHS.

SI3BIKOM JIOTUKH
NPEIUKaTOB BIIafeeT
TOJIBKO KOTJa ISt
[IEpeBO/ia ECTh
aHAJIOTUYHBIN pUMEp.

MoeT 10Ka3bIBaTh
TOJIBKO KOTJ1a €CTh
aHaJIOTMYHBIN TIPUMED.

OLIEHHBAET CJIOKHOCTh
ITOPUTMOB, €CJIU €CThb
aHaJIOTUYHbBIH MPHUMED.

3. KoHTposbHBIE 32 1aHHAS

3.1 Tecrbl (npuBeaeHo 35 THNOBBIX BonpocoB u3 150)

TecToBble 3a1aHus AJis IJ1aBbI 1
Bompoc 1.
Kakue yTBepkaeHUs NPaBHIbHbI?

PaccyxieHue MpaBWIbHO C TOYKU 3PEHHUS JIOTMKU TOJBKO TOTAa, KOT/la HCXOAHbIE MOCBIIKM MCTUHHBI.
Jlor4ecKUMH pacCyKICHUSAMU MOXKHO MOTYYHUTh HCTHHY, a)Ke €CJIM UCXOIHBIE MOCBUIKH JIOXKHBI.

Jloruyeckoe paccyxaeHue B 000 mpeaMeTHo# o6nacTu TpeOyeT NOCTaTOYHble 3HAHMS ITOW NPEIMETHOH
00JacTH.

Ecnu paccyskaasi, Mbl IPUXOIMM K MPaBUILHOMY BbIBOIY, TO PAacCykIEHHE ObLIO JIOTHYECKH MPAaBUIIBHO.

Bompoc 2.
Kakue yTBepkaeHHs NMPaBUIbHbI?

EcTtecTBeHHbIH A3bIK BCeraa npoiie GopMalbHOro.

Jenykuusi Bcerja AaeT BEpHbIH pe3ysbTar.

WHayKLKs HE UCTIONB3YETCs B TOUHBIX HayKax.

YT0OBI Y4EIOBEK CTAJ YCIEIIHbIM B )KU3HH, OH HE 00513aH BCEr/la IOTMYECKHU NMPaBUJIbHO pacCykIaTh.

Bonpoc 3.
Kakue yTBepkaeHHs MpaBUIbHbI?

IlIkonbHbIE 3HAHKS MAaTEMATUKU — 3TO Ta MaTeMaTHKa, KOTOpas MPUIrOAUTCS KaXKJAOMY B3pOCJIOMY.
COBpCMeHHaﬂ cbmnqecxax KapThHa MUpa HE OMMUCHIBACTCS HAa MAaTEMAaTH4YCCKOM SA3bIKE.
MaremMaTuka B OCHOBHOM 3aHUMAETCs pPELICHUEM 3a/1a4, KOTOPBIC UMEIOT MPHUKIAIHOC 3HA4YCHHUE.
Maremaruka YYUT YMEHHUIO OTJIMYATh NMOHATHOE OT HEMMOHATHOIO.

Bomnpoc 4.
Kakue yTBepKIeHUs PaBUIIbHbI?

Maremaruka YYHT OTJIMYATh CMBICII OT 06EeCCMBICITHILIBI.

Ilaxce CaMbl€ OTOPBAHHbIC OT MPAKTUKHU pa3i€jibl MATEMAaTUKHA PAHO WJIM MO3IHO HAXOAAT BaXKHbIC IPUMEHECHHUA.
EnuHCcTBEHHAs 1IeJIb MATEMATUKH — 3TO OTKPBITUE U NOKa3aTCIbCTBO HOBBIX TCOPEM.

MareMaTtuyeckas AeATeIbHOCTh HUKAK HE CBsi3aHa C BOIMPOCaMHU 3THKH.

Bompoc 5.
Kakue yTBepxAeHus PaBUIbHbI?

10
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Codusmbl co3aaBaiu TOIbKO GHI0COPBI-COPUCTHI, XKUBIIKE B [lpeBHEM Pume.

Bce napasokcsl, OTKPBITEIE B JPEBHEM MHPE, B HACTOAIIEE BPeMS UMEIOT OOILENPUHSTHIE PEIIEHHUS.
JlpeBHerpeyeckue COGUCTHI MMEIOT MHOrO OOLIEro C COBPEMEHHBIMH CYIbSMU B TOCYIapCTBE, B KOTOPOM
3aKOHOJATENIbCTBO CTYKUT TOJBKO BJIACTH.

TecToBbBIE 3aJaHHSA AJIs IJIaBbI 2

Bomnpoc 1

Kakue 3 cienyloumx yTBEpkKIEHUN MPaBUIbHBI?
O,

B,

e,

DA, rae A — NpoU3BOJIbLHOE MHOXKECTBO;

Je A, rae A — npou3BOJIbHOE MHOXECTBO.

Bomnpoc 2
Onpenenure KOJUYECTBO HJIEMEHTOB BO MHOXKecTBe P(P(A)), ecniu A=. (P(X) — MHOXECTBO-CTENEHb MHOKECTBA
X)

Bompoc 3
Kakue u3 cienyomux TpeX GyHKUUH ABIAIOTCS CEOPbEKTUBHBIMU?

£ RoR, x— x*+3x+5;
=f RoR, x> x°(*-1);
f ROR, x> 2o

Bonpoc 4 )

[TycTh Z — MHOKECTBO LeIbIX Yucen U oToOpakenue f(n) =n orobpaxkaer Z B Z. Kakue yTBepxkaeHus o6 o6pazax
¥ Ipoo6pa3ax MHOKECTB MPaBHIbHbI?

(@) = {5}

f(@)=2

f1({1,2,0) =2

fi@=2

fl(@)=2

Bonpoc 5
Kakue u3 ciemyomux Tpex QyHKUUI UMeroT oOpaTHbie GyHKIMN?

f:RHR, x> X +3x+5;
£ RHR, x> xP°(2-1);
£ Ry e R|y> 0}, x> 2"

TecToBble 3aAaHus AJIf IVIaBbI 3

Bonpoc 1
[TycTh A — MpOU3BOJIbHOE BbICKa3bIBaHUE, /I — T000E JIOKHOE BbICKa3bIBaHUE.
Toraa UCTUHHOCTHOE 3HaY€HHE BbICKa3biBaHus A v JI ecTh

Hcrrna

Jloxb

Taxoe xe kak y A
[MpoTuBOMOI0XKHO A

Bompoc 2
Kaxwue napsl GpopMy1 1eHCTBUTENBHO ABIAIOTCS PABHOCUIBHOCTAMHU?

Av B=B&-A4
11
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Av —-A=--4
Av(BvC)=(AvB)vC

Bormpoc 3

Kakue mapsl GpopMyI1 A€HCTBUTENBHO SBISIOTCS PABHOCHIBHOCTAMMU?
—|(A\/B)E*|AV—\B

A=A & B)v (4 & —-B)

A=(AvB)vA

Bomnpoc 4 _
Kakue napbi GpopMys1 A1eHCTBUTENBHO ABJIAIOTCSA PaBHOCHIBHOCTAMMU?
A~B=(A>B)&(BDA)
ADB=-AVB
AvB=—-4& —-B

Bomnpoc 5

[Tyctb A — MpOU3BOJILHOE BbICKA3bIBaHUE, /1 — IFOO0E HCTUHHOE BICKA3bIBaHUE, JI — I000€ JI0XKHOE
BBICKa3bIBaHUE.

Kakas u3 popmy:n taBrosorusn? (B atux gopmysax npono3uroHaibHas epeMeHHas TOJIbKo A)

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

TecToBble 3a1aHHs 1151 IV1aBbl 4

(20 BonpocoB)

Bomnpoc 1

3a/1aH HEKOTOPBIi A3BIK MIEPBOrO MOPAAKA C KOHCTAHTAMHU @ U b OAHOMECTHBIMH NPEIMKATHBIMA CUMBOJIaMH P 1 Q.
[TycTh 3a1aHa HHTEPIIPETALIHS, HOCUTEb KOTOPOH COCTOUT U3 IBYX 3JIEMEHTOB {a, b}. HTepnpeTauus
npeaukatos: P(a) = 1, P(b) =1; O(a) = 1, O(b) = 0. Haiiaute NCTUHHOCTHBIE 3HAUeHHs GOPMYJ B JaHHOM
uHTepnperauuu (1 — uctuna, 0 — J0XKb).

Vx(P(x)&Q(x)) =
VxO(x) v VyO(y) =

Bonpoc 2

3a1aH HEKOTOPBIH A3BIK MEPBOTO MOPSAAKA ¢ KOHCTAHTAMH @ ¥ b OZTHOMECTHBIMM NPEAUKATHBIMU CHMBOJIaMu P u Q.
I[TycTh 3a1aHa MHTEpPIIPETALIUS, HOCUTEJIb KOTOPO COCTOUT M3 ABYX 3JeMeHTOB {a, b}. UHTepnpeTanus
npeaukaros: P(a) = 1, P(b) =1; Q(a) = 1, Q(b) = 0. Haiinute HCTHHHOCTHbIE 3Ha4YeHUs HOPMYJI B JAHHOM
uHTepnperauyu (1 — uctuna, 0 — J10XKb).

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

Vx (P(x) ~QO)) =

Bonpoe 3

3a1aH HEKOTOPBIH A3bIK MEPBOTO MOPSAKA C KOHCTAHTAMH @ U b OTHOMECTHBIMH NPEAMKAaTHBIMU CUMBOJIaMu P 1 Q.
[TycTh 3a1aHa HHTEPIPETALHSA, HOCHTENb KOTOPOH COCTOMT U3 ABYX 3JIeMEHTOB {a, b}. HTepnpeTauus
npexaukatos: P(a) = 1, P(b) =1; O(a) = 1, Q(b) = 0. Halinute HCTHHHOCTHBIE 3HaUeHUs POPMYJI B JaHHOM
uHTepnperauuu (1 — uctuna, 0 — 10XKb).

Vx P() v O0)) =

3x (P(a) & O(x)) =

Bonpoc 4

VHUBEPCYM — MHOXECTBO JKUBOTHBIX

IMpenukatsi:

A(x) = MCTHHA TOTJIa ¥ TOJIBKO TOTJa, KOrAa XXUBOTHOE X — YEJIOBEK.
B(x) = ucTHHA TOTAa U TOJILKO TOT/A, KOTa )KUBOTHOE X — CBUHBS.
BriGepuTe npaBuiIbHbINM NEPEBO HA A3bIK JIOTUKH NPEIUKATOB.
«YT0OBI HE OBITH YEJIOBEKOM HEOOXOAUMO OBITh CBUHBEIY.

Vx(B(x) o A(x))
Ix(A(x) &—B(x))
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Ix(A(x) D-B(x))

Vx(—A(x) DB(x))

Bonpoc 5.

YHUBEPCYM — MHOXKECTBO BELIECTBEHHbBIX YHCEJL.
[Mpenukatsi:

X =y — UCTHUHA TOTJIa U TOJbKO TOT/a, KOTZa YKHCJIa X U ) PaBHBI.
f(x)=0 — urcino X ecTh penieHne ypaBHeHHs f{x)=0.

BribepuTe npaBWIbHBIM MEPEBOJ Ha S3bIK JJOTUKH IPEIUKATOB
«Y ypaBHeHus f{x)=0 He MeHee IBYX PELICHUI).

Iy (fx)=0 & f(x)=0 & =(x=y))
Jx)=0 & f(y)=0
Ix R(x) & 3y R(y)

TecToBbl€ 3aaHus AJIA IVIaBbI 5

Bompoc 1

Kakwe s3bIKH KCTIONb3YHOTCS LISl ONUcaHus GOpMabHBIX aKCHOMaTHYECKUX TEOPUii?
Pycckuii

AHIITMACKUNA

SI3BIKH MEpBOTO MOpsAKa

SI3bIKH MPOrpaMMHUpPOBaHUA

Bompoc 2

BribepuTe NMpaBUIIbHBIC YTBEPKACHUS:

Teopema B popMaIbHOM aKCHOMATHYECKO TEOPUH ONpPeeNAeTCA CHHTAKCHYECKH.

B kavecTBe TeopeM (OpMalIbHOM aKCMOMAaTHYECKOW TEOpPHUH BBIOMPAETCS YTBEPHKAEHHE, MCTUHHOCTH KOTOPOIo
MOATBEPIKIAETCS Ha TMPAKTHUKE. :

B kayectBe akcuoM (OpPMalbHONW aKCHOMATHYECKOW TEOpPHH BBIOMPAIOTCS YTBEPXKICHHSA, I/ KOTOPBIX HeE
CYILLECTBYIOT JOKa3aTe/IbCTBA.

Bonpoc 3

Kakue popMyibl SBISIOTCS TeOpeMaMu (MJIM aKCHOMaMH) UCYHMCIIEHHs! PEIUKATOB?
——A D ﬂA,

—|(AV—| A).

Bonpoc 4
Kakue npaBuia BbIBOJA MPUCYTCTBYIOT BO BCEX TEOPUAX MEPBOTO MopsiaKa?

[TpaBuao MOYC NMOHEHC
[TpaBusio BEIBOJA C MOMOLIBIO MATEMATUUECKON MHIYKIIMU
ITpaBuno 0600IwEeHNs

Bomnpoc 5
Jlns akcMoMaTu3aluy Kakoi 00J1acTi MaTeMaTUKU MCTIONIb3yeTcsl akcuomaTtuka [leano?

I'eomeTpus

Apudpmeruka

Aunrebpa
MaremaTu4yeckuii aHau3
Teopuss MHOXECTB

TecToBbIE 3aJaHUS AJISA IVIaBbI 6
Bompoc 1
[Mpenckaxute Haubosee BEPOATHOE CIIEAYIOIIEE YHCIIO B TIOC/IEN0BATENLHOCTH.

1, 8,27,64,?

Bompoc 2
[Ipexnckaxute Hanboiee BEPOSTHOE CIIETYIOIIEE YHUCIIO B TIOC/IEI0BATEIbHOCTH.
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1,2, 4,5,7,8,10,?

Bompoc 3.

Kakue yTBep)kaeHuUs BEpHbI?

[TpUHLMI MaTeMaTUYECKOU MHIYKLMM UMEET TPpH 1ara: 1) 6a3uc MHIyKUMK; 2) MHIYKTUBHBIN epexon; 3)
NpOBepKa.

TpUHIMN MaTeMaTHYECKOM MHIYKLIMU BBIPAXKAETCsl OTHON M3 aKCHOM akcuomaTtuku [leaHo.

BeinonHenue 6a3uca MHAYKIHKE HE00S3aTeNbHO IS 10Ka3aTeIbCTBA M0 MAaTEMATHYECKON MHIYKIIMH.

Bompoc 4

Kakue yTBepxa1eHUsI BEpHbI?

JlokazatenbcTBO (He(hopMalibHOE) MPOCTO B TOM CMBbICTIE, YTO KayK/ABIH AT «Ka)KeTCsl MPaBUIBHBIMY, JaXe €CJIU MbI
U HE 3HAeM TOYHO, MOYEMY.

HedopmanibHOe 10Ka3aTenbCTBO 6€30IHO0YHO, MOTOMY YTO MCIONb3YETCs IPUBBIYHBIH YeTOBEUECKHUH A3BIK.
Jlornyeckuii BHIBOA MPOCT, MOTOMY YTO KaKAbl M3 MHOTOYMCIEHHBIX €ro IIaroB TakK MPOCT, YTO COMHEHMs B
NPaBUJIBHOCTU 3THX LIArOB HE BO3HUKAIOT U, MOCKOJIbKY BECh BBIBOJX COCTOMT M3 TAKMX ILNAroB, Mbl MPENONAraeM,
4TO OH 6e30H1O0ueH.

Jloruueckuii BHIBOA MMEET TPAaHIMO3HYIO UTHHY, MMO3TOMY OIIMOKW B HEM CJIy4alOTCs 4Yalle MO CPAaBHEHUIO C
He(OpMaJIbHBIM J10Ka3aTeIbCTBOM.

Bormpoc 5
Kakue yTBep)K1€HUA BEPHbI?

Jloka3aTesIbCTBO CTAHOBUTCS TAKOBBIM TOJIbKO B PE3yJIbTaTe COLMAIBHOIO aKTa «MPUHATHS A0KA3aTeNIbCTBa». DTO
OTHOCHMTCS K MAaTEMAaTHKE B TOM )K€ Mepe, UTO U K pU3MKe, TMHTBUCTUKE WA OUOJIOTHH.

Tak, kak noka3biBaJl EBKJIM], ceiiuac HUKTO HE JOKa3bIBAET.

[NpenacraBiieHre 0 MaTEMaTHYECKOM J0Ka3aTeIbCTBE MEHSETCSI CO BPEMEHEM.

TecToBbIE 3aJaHUS JJIS IJIaBbI 7

Bonpoc 2

Kakue yTBepxaeHuUs NMpaBUIbHbI?

[MpuMUTHBHAS PEKYPCHsi PAaBHOCHIbHA UCTIONIb30BAaHUIO LKA for.

B uucio 6a3ucHbIX GYHKLHIA MPH ONpeIeIeHHH YaCTUUHO-PEKYPCUBHBIX (YHKIMI BXOAMUT HUTE HE ONpE/Ie/ICHHAs

GyHKIMA.

Cyrneprio3uiys ¥ NPUMUTHBHAS PEKypCHUsl U3 BCIOLY ONpeeIeHHbIX QYHKIMIM MOMYy4aloT BCIOY ONPEENeHHbIE
hyHKIMH.

Bomnpoc 2

Onpenenexne GyHKUMK power(x, y) = x’ BO3BEIEHHUS B CTENEHb JUISl HATYPAIBHBIX APTYMEHTOB:

power(x, 0) =1

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

Kakue yTBepK1eHUs MpaBUIbHbI?

DyHKUUSA HE ABJIAETCS MPUMUTHBHO PEKYPCUBHOM.

OyHKLUSA Onpe/eieHa Yepe3 YMHOKEHHUE C MIOMOLLBIO CYNEPIO3ULIMH.
OyHKIHS ABJISETCS 00ILEepEeKyPCUBHOM.

Bomnpoc 3
Kakue yTBepkIeHUsA MPaBUIIbHbI?
MamuHa ThlopHHra Bcerjaa OCTaHaBJIMBAETCS.
MamuHa ThioprHra — 370 QYHKUMS M Takas, 4To IJISi HEKOTOPOrO HaTypajlbHOTO YMcia 7 001acTh ONpeaeIeH s
3TOM (QYHKLMH ecTh MoaAMHOXKecTBO MHOXxecTBa {0, 1, ..., n} x {0, 1}, a obnacTs 3HaUeHUN €CTh MOAMHOXKECTBO
mHoxectBa {0, 1} x {JI, IT} x {0, 1, ..., n}.
ITycts Dy N — obnacTh onpenenenus k-MecTHOH byHKLHMH f: Dy — N. ®yHkuus / Ha3bIBAETCA BHIYHCIUMON 10
ThIOpUHIY, €cli cyliecTByeT MammHa ThiopuHra M Takas, 4yTO KakK TOJBKO M HAa4MHAeT ¢ MHCTPYKLHMH go,
00o03peBasi caMoit JIeBbIif CUMBOJI CTPOKH

<n>0<n>0..0<n>,
(BCs OCTaIbHAA YaCTh JIEHTHI MyCTa), TOTJA:
ecnu f(ny, ny, ..., ny) ONpEZIeNIeHO, TO M, B KOHIIE KOHLOB, OCTAHOBHUTCS, 0003peBasi CaMbli JIEBbI CHMBOJI CTPOKH
<flny, ny, ..., nx)>, IPU STOM YaCTh, HAXOAAIIAACS CIIPABa OT ITOK CTPOYKH, ITyCTasl.

Bonpoc 4
Kakue yTBepkIeHuUs MpaBUIbHbI?
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1001 = O(n/100)
n=0(n")
n* = 0(n)
n/100 = O(100n)

Bompoc 5
Jis KaKuX 3a7a4 HEM3BECTHA MX CII0XKHOCTH?

Pemenue cucteM ypaBHEHHH C LEILIMH NIEPEMEHHBIMU.
CocraBneHue pacliCaHui, yYUTHIBAIOLIMX ONpPEIEIeHHbIE YCIOBUS.
[TocTpouTh MHOXECTBO BCEX TMOAMHOKECTB JaHHOIO MHOXKECTBA.

Beruuciauthb 2(2k) JUTIS 33IaHHOTO HaTypaJIbHOTO k.

PasMmenienne 00CITy)KUBAIOMKUX LEHTPOB (TesedOH, TeTeBHUICHHE, CPOUHbBIE CIIYXObI) Ui MAKCHUMAJIbHOTO 4HCIIa
KJIHEHTOB MPY MUHAUMAJIBHOM YHUCJIE LIEHTPOB.

OnpezeneHue, MPOCTOE YUCIO MM HET.

PasnoxeHue MpoCTOro YUCia Ha MPOCTbIe MHOXKUTEJIH.

3.2 Dxk3aMeHalHOHHBIE BONMPOCHI N0 npeaMeTy «MaremaTn4deckasi JIOTHKA H
TEOPHsl AJITOPHTMOBY

1. 3auem oOyuarh MaTemarrke (MHeHHE B. YcneHckoro). JIeMOKpaTHYHOCTb MaTEMATHKH.

2. Yro Takoe napanokchl. [Tapanokc «Jbxew». ITapagokcsr 6pano6pes u beptpana Paccena.

3. JIBa OCHOBHBIX MeTOJa paccyxaeHuil. UHaykuus u aenykuus. [Ipumepsl.

4. Jlorwka u peanbHbIi Mup. 3agada CMaiMaHa o AByX LIKATyJKax.

5. WutyuTtuBHas Teopus MHOXKecTB. [IpuHIMN abcTpakuuy ¥ NpuHLUUN 06beMHOCTH. Kak 10Ka3biBaTh PaBEHCTBO
MHOX€ECTB?

6. OrHowenne BkmodeHus. [lyctoe MHoxecTBo. MHOxecTBo—cTeneHb. Ilapanoxc Beprpana Paccena u ero
3Ha4Y€HHUE.

7. Onepauuy Hag MHOXKECTBaMU: OOBEIMHEHHE, MEPECEYECHHE, OTHOCHTENIBHOE NOMOJHEHHE, CHUMMETPHYECKas
Pa3HOCTh, a0COTIOTHOE JOTIOTHEHHE.

8. OcHoBHble OyJieBbI TOXIECTBa Ul omepauuii Haa MHoxecTBaMH. Kak mx nokaspiBaTh. Teopema Benna o
auarpammax.

9. Vmnopsmo4eHHble napsl U KopTexu. [Ipsamoe npousseaeHre MHOXkecTB. OTHOmEHHA. O61aCTh ONpEeIeHUs 1
o6iacTh 3Ha4YeHMIi OTHOLEHUsA. OOpaTHOE OTHOILEHKE.

10. Komnosuumsi oTHOmIeHW. OmnpeneneHus pedIeKCUBHOCTH, CHUMMETPUYHOCTH, TPAH3UTUBHOCTH MW
QHTUCUMMETPUYHOCTHU. [IprMepbI OTHOIIEHUIA.

11. Ornomenwue 3xkBuBaneHTHOCTH. [IprMepbl. Kitaces! sxBuBaneHTHOCTH. CBOMCTBA KJIaCCOB 3KBUBAJIEHTHOCTEH.

12. Pa30uenus MHOXKecTB. CBsA3b pa3OMEHNss MHOXKECTBA M OTHOLIEHHSI SKBUBAJEHTHOCTH. PaKTOP—MHOKECTBO.

13. Yactuunslii nopanok. Jlunennsiii nopsaaok. [pumepsr.

14. Onpenenenvie GyHKUMHA. N-MecTHble OQYHKUMH. MHBEKTHBHOCTb, CIOPBEKTHBHOCTbL M OHEKTHBHOCTb.
[Ipumepsl.

15. Uro Takoe o0pa3 MHOXecTBa W MPOoOpa3 MHOXKECTBAa Npu oTobpaxeHusaX. Komnosuums aByX QyHKumi —
GyHKuUs (10Ka3aTeNbCTBO).

16. BbicKa3biBaHMs U BbICKa3biBaTeIbHbIE (OpMBI. IIpocThie BbICKAa3bIBAaHHS.

17. CnoxHble BbiCKa3biBaHMsA. [[pONO3UIIMOHATIBHBIE ONIEPALIUH.

18. SI3bIK TOTMKU BBICKA3bIBAHUM.

19. Wurepnperauuss GOpMyN JOTHKU BbICKasblBaHMH. TaOnuibl MCTHHHOCTH. BBIMOJHMMBIE U ONPOBEPKUMBIE
(dopmyJbl.

20. TaBTOJOTHH ¥ PaBHOCHILHOCTH. CrIOCOOBI 10Ka3aTeNIbCTB.

21. S3biku nepBoro nopsaka. [IpeaukaTsl ¥ KBAHTOPBI.

22. SI3piku mepBoro nopsaaka. TepMsl U GOpMyJIbL.

23. SI3biku nepBoro mnopsaka. MaTepnperanus Gopmys. O6uie3HauMMBble U BBITIOTHHMBIE (GOPMYJIBI.

24. Kak nepeBOAUTh C €CTECTBEHHOTO S3bIKa Ha sA3bIK MepBoro nopsiaka? Kak nepeBoauTh e IMHCTBEHHOCTH?

25. AKcHMOMaTUuYeCKHi METOA. AKCHOMaTHYeCKUe TeOpuu: GpopMalibHble U HeOpMaIbHbIE.

26. Teopuu nepBoro nopsaka.

27. Wcuucnenue BbiCKa3piBaHuUif. [10JHOTA, HEIPOTUBOPEYUMOCTD U Pa3PELIUMOCTb JIOTHKH BbICKA3bIBAHUH.

28. Hcuucnenue npeaukatos. [1oaHoTa U (He) pa3pelIMMOCTb HCYUCIEHHUS PEIUKATOB.

29. AKCHOMaTHKa reOMETPHH.

30. Axcuomaruka [leano.

31. Buabl MaTeMaTHYECKHUX J0Ka3aTenbCTB. PopMasbHble U He)OpMalbHBIE.

<
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32.
33,
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44.

MaremaTtuueckas UHILYKLMs.
Jloka3aTesIbCTBO OT MPOTHBHOTO M A0KA3aTeIbCTBO UMILTMKALMHI C MOMOILBIO KOHTPOMO3HIIMH.

KoMIBIOTEPHBIE 10Ka3aTeIbCTBA.
dopMau3aLus AIrOPHTMOB U BBIYUCIMMOCTH: YaCTHYHO-PEKYPCUBHBIE (DyHKIIUH.
(DopMa.nmauHﬂ aJITOPUTMOB H BbIYUC/IUMOCTHU. MAllIMHbI TbK)pPlHl"a.

Te3uc Yepua.

AJITOpUTMHYECKH HEpa3peLIMMbIe 3a1a4H.
CpaBHeHue ckopocTH pocta (yHkuuit (O — 6onbinoe). CBOIKa pe3yJIbTaTOB O CPaBHEHHH (yHKIMIA.
ACHMNTOTHYECKAsE BDEMEHHAs CJI0KHOCTb aJITOPHTMOB.
Yto Gonblie BIMAET HA MAKCUMAIbHBIN pa3Mep 3aJa4yi, KOTOPYIO Mbl MOXEM PEILUThb: CKOPOCTh BBHIYMCIIEHUS

WJIH CJIOXKHOCTh anropmma?

Cn0XXHOCTB 3a/1a4.

Knaccudukauus 3a1ad 1o uX CIOKHOCTU. 3a1a4y TOJMHOMUAILHOMN CIIOKHOCTH U 3a/1auy SKCTIOHEHLHAIbHOM

CJIOXKHOCTH.

3aauy, He NONajaroIre HH B Kiace E, HU B Kiacc P.

4. MeToauueckue matepuansl

Tabamnna 8. Coagepxanue JeKIHR
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HaumenoBanue ®dopmupye
Ne pas3znenoB " M
HaumMeHoBaHuUE TeM JIEKLIUH 110 pa3zeiiam
ol U CCBUIKH Ha JIUTEpaT A S
ft patypy MK
1 | Muccus BBenenne B MaTeMaTHUYECKYIO JIOTHKY [1, 4, 6] OK-7
MaTeMaTU4eCcKOMn
JIOTHKH. Kparkas ucropus soruk# [1, 4, 6] OK-7
2 | OcHOBBI TEOpUH WuTyuTHBHAS Teopust MHOXeCTB [1, 3,4, 5, 6] I1K-3
MHOKECTB Onepanuu Hajx MHOXKecTBamH [1, 3,5 ] [1K-3
Otnomenus [1, 3, 5] I1K-3
DKBHBAJICHTHOCTH M TOPSAOK [1, 3, 5] [1K-3
@Oyukuuu [1, 3, 5] I1K-3
3 | IIponosunuonansHas | BeickaspiBaHMS U BhICKa3biBaTenbHbIe Gopmsel [1,4, | TIK-3
JIOTHKa 6]
SI3bIK TOTHKH BBICKa3bIBaHuUi [1, 4, 6] [1K-3
TaBTONOrHHU ¥ PaBHOCUILHOCTH [1, 4, 6] I1K-3
4 | SI3pIKH IEPBOTO [Tpenuxats! u KBaHTOPHI [ 1, 4, 6] [1K-3
nopsizika Tepmbl u popmyist [1, 4, 6] IK-3
O61e3HauUMBIe U BBITIOIHUMEIE opmysl [1, 4, 6] | TIK-3
[lepeBoa ¢ €CTECTBEHHOTO A3bIKa HA JIOTHYECKHM U [1K-3
obpartHo [1, 4, 6]
5 | AkcuoMaTu4eCKuu [IpenBapuTenbHble NOHSTHS U TpocThie npumepsl [1, | TIK-3
METOJ 4, 6]
@DopMalbHbIe aKCHOMaTH4eckue Teopui [1, 4, 6] I1K-3
Hcuncnenne BoIcKasbpiBanuii [1, 4, 6] I1K-3
Teopuu nepsoro nopsizka [1, 4, 6] I1K-3
AKcuoMaTH3aIuu reometpui [ 1, 4, 6] I1K-3
Apudmernxa [leano [1, 4, 6] I1K-3
6 | Maremaruyeckoe Wunyxnus [1] I1K-3
JI0Ka3aTeIbCTBO Maremaruueckas uHayKuus [1, 4, 6] [1K-3
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PasniyHbIe BUABI T0Ka3aTeIbCTB B MaTeMaTHke [1]

I1K-3

KommnprorepHbie qokazaTtenserna [1] [1K-3
7 | AITOpUTMBI U YacTuyHO-peKypcuBHbIC QyHKIWH [1, 2] [1K-3
CJIO’KHOCTB

12 [1K-3

I CITOHH Jpyrue popmanuzanuu anropurMa [1, 2]
AJITOPUTMHYECKH Hepaspemumbie mpobiemsl [ 1, 2] [1K-3
CnoXHOCTB anropuT™MOB [1, 2] I1K-3
CnoxHocTb 3a1au4 [1, 2] [1K-3

Taoamna 9. TeMbl NpaKTHYECKHX 3aHATHIA

Ne HanmeHOBaHME TPAKTUYECKUX 3aHATHH Komnerennuu
n/n
1. Pemenue Joruyeckux 3agad OK-7
[TepeBobI ¢ €CTECTBEHHOTO s3bIKa Ha MaTeMaTHueckui u | T1K-3
oOpartHO
-} OnpenieneHre HCTUHHOCTU M IIpeoOpa3zoBaHus Gopmy [1K-3
JIOTHKH BBICKa3bIBAHUH
4. Anre6pa MHOXECTB I1K-3
5. 3ana4u ¢ OTHOIICHUSIMH I1K-3
6. 3amauu ¢ GyHKIUAMU [1K-3
7. 3a1auu co creHaIbHBIMA BUAAMH OTHOLIEHUH I1K-3
8. 3anauu ¢ BEIYUCITMMBIMEA QYHKIHSIMU I1K-3
9. 3a/1ayy Ha CJI0XHOCTH BBIYMCIICHHM I1K-3
Ta6anua 10. Tembl camocTosAATeIbHOM PadoThI
No Temaruka caMOCTOSITEIEHON PabOTHI Kowmme KoHnTpoib
n/n | (TeMBI JUIS CAMOCTOSTEILHOTO U3YYEHNS) | TEHIIMH | BHIIOJHEHHUS pabOTHI

1. | Muccust MaTeMaTH4ECKOM JIOTHKH OK-7 [IpoBepka pemeHus
Perrenne WHIMBHIyaTHHBIX 3a/a4. WHIABUTYTbHBIX

3a]1a4, TeCThI

2 .| IlepeBoabl C €CTECTBEHHOIO A3BIKaA HA I1K-3 [IpoBepka pemenus
MaTeMaTu4ecKuii u obpartHo. Pemenune 3aja4, TeCThl
WHIMBUIYAIbHBIX 3a/1a4.

3 [ OnpeneneHure UCTUHHOCTH U [IK-3 | [IpoBepka pemeHus
npeoOpa3oBaHusi GOPMYJI JTOTHUKH 3aJ1a4, TECTHI
BbICKa3bIBaHUil. Pemenune
WHMBHIYAJIbHBIX 3a/a4.

4 | AnreOpa MHOXECTB. [1IK-3 | [IpoBepka pemenus
Penienne WHIMBHyaIbHBIX 3a/1a4. 3aja4, TeCT

5 | OTHOWEHHS. I1IK-3 | [IpoBepka pelueHus
Pemrenne WHIMBHIyaIbHBIX 33/1a4. 3a/1a4, TECT

6 | OyHKIUHU. [1K-3 [TpoBepka pemeHus
Perenne WHIMBHyaTbHBIX 3aa4. 3aja4, TeCT

7 | CnennaibHbIE BU/IbI OTHOLICHHUH. [1K-3 [IpoBepka perieHus
Pemenne WHIMBH Iy bHBIX 3a/a4. 3aJ1a4, TECT

8 | ®opmabHBIE CUCTEMBI. [1K-3 [IpoBepka permeHus
Pemienue 3a1a4 NOBBINIEHHON TPYIHOCTH. 3aJa4, TeCT
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9 | ®opmanu3anuu aaropuTMa. I1IK-3 | IIpoBepka pemeHus
Pemenne WHIMBHYaIbHBIX 3a/1a4. 3ama4, TeCT
10 | Cnoxnocts anmroputMoB U cioxHocTs | [IK-3 | [IpoBepka pemenus
3ana4. PereHne HHIUMBHyaTbHBIX 3a1a4. 3aja4, TeCT
11 | IIpopaboTka I€KIIMOHHOTO MaTepuaia OK-7, | Ouenka Ha
I1K-3 JK3aMeHe, TECT

OcHoBHBIE TpeOOBaHHS ¥ METOAMYECKHE YKa3aHHWS IO PEIICHHIO 33/1a4, a TaKXKe YCIOBHS
HHIMBUIYAJIbHBIX 3a/1a4 MIPEICTABIECHbI B tocobuu [7].

YyebHo-MeToauYecKoe H HHPOPpMALHOHHOE ofecnedeHne TUCHHILITHHBI (Ay0mpyer
cojepkaHue padouei mporpaMmMbl JHCIHHILIHHBI):

OcHoBHas JIUTEpaTypa

1. B. M. 3i03bk0B. Maremariueckas JIOTHKa W TEOpHs aJIrOPHTMOB: ydeOHOe mocobue. —
Tomck: Db Konrent, 2015.— 236 c. ISBN 978-5-4332-0197-2

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

2. B. M. 31036K0B. Teopus airopuT™MOB: y4eOHOe nocoOue Uist By30B — 2-€ U3/., UCIIP. B JIOII. —
Tomck: U3natensctBo Tomckoro ynusepcurera, 2009. — 162 ¢. ISBN 978-5-7511-1932-4 (22
9K3)

3. B. M. 3103pK0B, A. A. lllenynanoB. MaTemaTtuueckas JIOTHKa ¥ TEOPHUsl JITOPUTMOB:
y4eGHOe mocobue 1is By30B — 2-€ u3Jl. — M.: ['opsiuas nmunus-Tenexkom, 2007. — 176 c. —
(CnenmanbHOCTD U151 BRICIIUX yueOHbIX 3aBenieHui). ISBN 5-93517-349-2 (101 3k3.)

Jono/HATE IbHAS JIUTEPATYPa

4. Heneiiona H. H. Ipukinanunas noruka: YuebHoe nocodue / Hukomnait HukonaeBuya
HeneitBona; MunmcTepcTBO 0011er0 U npodeccuoHanbHoro odpaszopanus Poccuiickoit
®eneparyn, Y IMypACKHA TOCYAapCTBEHHBIA YyHUBEpCUTeT. - MxeBck : M3narenscTBo

Y amyprckoro yauBepcureta, 1997. - 385 c. (5 2k3.)

5. Bonbaues P. T. http://lib.tusur.ru/cgi-
bin/irbis64r_01/cgiirbis_64.exe?Z211D=&121DBN=LIB&P21DBN=LIB&S21STN=1&S21REF
=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S2
1STR=DneMeHThI MAaTEMAaTHYECKOM JIOTHKH U TEOPUU MHOXKECTB: YueOHOe TocoOue I By30B —
Munck: Yuausepcurerckoe, 1986. - 108 ¢. (10 3k3.)

6. Kmunu C. K. Maremaruueckas joruka: [lep. anrm. - 3-e u3z., crepeorun. - M. : KomKnura,
2007 ; M.: YPCC, 2007. — 480 c. ISBN 978-5-484-00802-5 (20 2x3.)

Y4ebHO-MeToaHYeCKHE OCo0OHs U TpedyemMoe mporpaMMHoe obecriedyeHne

IIpakTHYecKkue 3aHATHS

7. B. M. 3103pK0B. MaTeMaTH4ecKasi JIOTHKA ¥ TEOPHS aJITOPUTMOB: y4eOHOE METOINYIECKOE
nocobue. — Tomck: PakynapTeT quctannuonHoro odyuenus, TYCVYP, 2015. - 80 c.
([2nexrponnsiii pecypc]. — URL:
http://new.kcup.tusur.ru/sites/default/files/library/logic_solvebook _zyuzkov_2015.pdf)

Crp. 60-80.

8. B. M. 3t03pK0B. http://lib.tusur.ru/cgi-
bin/irbis64r_01/cgiirbis_64.exe?Z211D=&I121DBN=LIB&P21DBN=LIB&S21STN=1&S21REF
=10&S2 1 FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S
21STR=3aqaun 1 ynpakxHEHHS 10 MAaTEMaTHYECKOH JIOTHKE H TEOPUH AITOPUTMOB: y4eOHOe
MeToauueckoe mocobue. TOMCKU# rocy1apcTBEHHBIN YHHBEPCUTET CUCTEM YIIPABJICHHUS H
paznoaIeKTpOHUKH. - Tomck, 2007. - 101 c. (35 3k3.) Crp. 60-100.

CamocrosiTeibHasi pabora
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9. B. M. 3103pKk0B. MaTemaTnyeckasi JJOTHKa M TEOPUS ITOPUTMOB: y4eOHOE METOIAMYECKOE
nocobue. — Tomck: @akynpTeT qucraHionHoro ooydyenus, TYCVYP, 2015. - 80 c.
([OnexTponnsii pecype]. — URL:
http://new.kcup.tusur.ru/sites/default/files/library/logic_solvebook _zyuzkov_2015.pdf))

Crp. 3-59.

10. B. M. 3t03bK0B. http://lib.tusur.ru/cgi-

bin/irbis64r 01/cgiirbis_64.exe?Z211D=&121DBN=LIB&P21DBN=LIB&S21STN=1&S21REF
=10&S21 FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S
21STR=3ajauu ¥ ynpaxHEHHS [0 MAaTEeMAaTHYECKON JIOTHKE U TEOPHH AITOPUTMOB: y4eOHOe
MeToaMYeCcKoe mocoore. TOMCKHI roCyJapCTBEHHBIH YHHBEPCUTET CUCTEM YIIPABJICHHUS H
panauo3iekTpoHuKH. - Tomck, 2007. - 101 c. (35 3k3.) Crp. 5 - 59.

MaTtepua/ibHO-TEXHHYECKOEe 0O0ecnedeHne THCIUILTHHBI: JISKIIMOHHBIH K1ace ¢
KOMITBIOTEPOM U TIPOEKTOPOM.
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