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1. Hestn u 3amaun xucnunummunt: O6yuenue MamemMamuyeckoii 102uxe u Meopuu aneopummos.

B pesynomame uzyuenus oucyunnunw CMYOEHMbL OONHCHBL:

¢ Oceoumnv GopmanbbLil 361K MAMEMAMULECKOL 102UKY s MAMEMAMUYECKUX YMBEPIHCOCHUTI
(A3b1K 102UKYU NpeduKamos);

*  Ocgoums pasnuunsle opmanuzayuu ROHImuL ANZOPUMMA U 6LIYUCTUMOU PYHK YU,

*  Oceoumsb 0CHOBHbIE SHAHUA O CLONCHOCTIHU anRopuUmMmos.

2. MecTo aucuunaMHel B crpykrype OOIL: Jucyunauna « Mamemamuueckas nozuxa u meopus an-
copummosy (b1.B.O/l.2) omnocumcs k eapuamuenosi yacmu 610xa Bl yuxna QOI baxkanaspuama no
Hanpaenenulo nodeomoexu 6axaraspos 09.03.01 «Hngopmamura u eviuucaumenvras mexnuxay,
npo@unv noozomosxu « Cucmemor a6MOMAMUIUPOSAHHO20 NPOEKMUDOBAHU».

Hucyunnunvi, komopuie ona uzyuenue dannoi OUCYUNTUHBL ABNAIOMCA npeduecmsyrowumu. «I1po-
epammuposanuey (b1.B.OL 14), «/Juckpemuas mamemamuxay (61.B.O43), «Mamemamuxay
(b1.5.5). Kpome smux Oucyunaum, us oucyunnun 6roxa 5l Oucyunnuna « Mamemamuueckas ro2uxa u
MeopUsL anzopummos, uMeem N02UHECKYIO U COOEPHCAMENbHO-MEMOOULECKYIO 63AUMOCEA3b ¢ oucyu-
nuunamu «Hcxycemeennwiti unmennexmy (51.B.11), «Hoewie mexnonozuu ¢ POCPAMMUPOSAHUU Y
(b1.B.OL].10), «Teopus cucmem u cucmemmwiii ananuzy (b1.B.O/1.5), «Teopus u cucmemst ynpaene-
Husy (b1.B.ON.7), «Hayuno-uccaedosamenvcras paboma cmyoenmos-1» (51.B.JIB.6.1), «Hayuno-
uccneoosamenvckas paboma cmydenmos-2» (b1 .BJ[B.3.1), «Hayuno-uccnedosamenvcrasn paboma
cmyoenmos-3» (B1.B.[{B.3.2).

3. TpeboBaHus K pe3y.ibTaTaM 0CBOCHHS U CIAILTHHBL:

IIponiecc u3ydeHus THCUMIUIMHE! HANPaBIIeH Ha (opMHpoBaHHe clleAYIOMUX KOMIETEHIIHL:

Obwexynomypnas komnemenyus.:

®  CHOCOGHOCHb K CaMOOP2aHU3AYUY U CaMOOBPA3Z06aHIO (OK-7).

IIpodeccnonansnas koMmeTeHmus

®  CHOCObHOCMb 0B0CHOBVIEAMD NPUHUMACMBLE NPOEKMHbIE PEULEHUA, OCYUIeCMENAMb NOCIAHOEKY U
BbINONHAMb SKCREPUMERMbL 1O NPOGEPKE UX KOPPEKMHOCU U P hexmusHocmu (ITIK-3)

B pesynbrate H3ydeHns MMCHHILTHHEI CTYASHT JOTKEH:

3names:

Muccuo mamemamuueckoii nozuxu, ,

popmanvHbvILl A36IK MAMeMAMUYECKot 102uKY (A3bIK 102UKU NPEOUKAMOB) OISl 3aNUCH MaAMeMamuye-
CKUX YMBePIHCOeHUT,

JI02UKY 6bICKA3bIBANHUL,

OCHOBbL I02UKH NPeOUKAMOE;

OCHOGHbLe NOHAMUS MEOPUL MHONCECE,

OCHO6HbIE NOHAMUS POPMANLHBIX (AKCUOMAMUYECKUX) meopuii;

popmanenvle npedcmasnenus anzopummos 1 ErUCTUMbIX Gymnryuii (mawune Totopunea u vacmuy-
HO-pexypcusHbvie GyHKYyuu),

3HAMb PA3IULHBIE 6UOLL DOKA3AMENLCME;

3HAMb OCHOBHbLE NOHAMUSL CAOICHOCIU AI2OPUMMOS U 300aY

obugeuseecmuvie croxcuvie 3a0aqu (¢ moyku 3peHUsL BLIYUCTEHUTL).

Ymems:

OMIUYAMb GECCMBICIEHHbIE YMEEPHCOCHUS O OCMbICICHHBIX Ymeepocoenuil;
OMAUYAMb UCTIUNHbIE YMBEPIHCOCHUSL OM JONCHBIX YMBEPIHCOCHU,

OMAUYAMD OOKA3AHHBIE YMBEPIUCOEHUS OM HEOOKAIAHHBIX ymeepoicoeHu,
NPUMEHAMb OCHOGHBLE Pe3YIIbMAMbL L02UKY 6bICKAZLIBANUL HA NPAKMUKE !
HOHUMaMb OOKA3AMENbCMEA,

ONPEeOeNsMb CLONCHOCHIb AN2OPUMMOB U CDABHUEAMb ANI2OPUMMBL NO CLONCHOCIU.

Bnaoems. cnocobrocmuio nepesodums YMEEPHCOEHUS € eCMECTNEEHHO20 A3BIKA HA POPMANbHbL
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A3BIK U 0Opammo,

MEMOOaMU MAMEMaAMUUECKoll 102UKY, HEOOX0OUMOU D1 RPOZPAMMUPOSAHUS U OOKAZAMEILCMS.

4. O0beM THCHMILUINHBI M BUABI y4e6HOiT paGoThl

Ob11as Tpy10EMKOCTh AUCUNILIHHBL COCTABIILET o 3a4YETHBIX €/MHUIL.
Bun ymedHoil padoTh 3 o Cemectpn
Beero wacos | : — T
AYAHTOPHBIE 3aHATHS (BCETO) 72 223} | |
B tom uucie: - - - - - =
Jlekumn 32 [ 32 ]
JlaGoparopHsie padortsl (JIP) '
[pakTuueckue 3auatus (113) 40 40 B
Cemunapei (C) .
Konnoksuymsi (K)
KypcoBoii npoekr/(paGota) (ayAMTOpHas Harpyska)
CamocronTesabnas pabora (Bcero) 72 72
B toM umcie:
Kypcosoii npoekt(paboTa) (camoctosiTesibHas padora) He npeayemotpeno
PetieHue WHAMBMIYATBHBIX 32784 30 30
[TpopaGoTKa JEeKUHOHHOTO MaTepHAIA 8 8
Peiienne 3a1a4 NoBbILEHHON TPYAHOCTH 10 10
CamocTosTEILHOE H3yHeHHE TeM 12 12
IToaroToBKa K 3K3aMeHy 12 12
Bua npome:xyTouHoil aTrectraunn (HK3amen) 36 36
OGwas Tpy10eMKOCTh 4ac 180 180
3auernbie Emunnust TpyaoemkocTy 5 5
5. CopepxkaHue THCHHILIHHBI
S.1. Pa3ge/ibl JHCIHILIMH H BHABI 3aHATHIA
: ' -
s Ewx] =g |E0E 2 g =
No HaumenoBan#e pasznena nuciu- = § E c% E % § 5 5 g 5 5 Dopuupyesbie
2 5 09 « S KOMIIETEHIIMH
/i TUTHHBI 2 835 25| a £ E & 3 9 (OK. TIK)
= © Gl 8 W0 sali=} ?
1. | Muccus MateMaTudeckoi toru- | 4 4 4 12 OK-7
KH
2. | OCHOBbI TEOPHH MHOXKECTB 8 12 24 44 IK-3
3. | IlponosHupoHaibHAas JIOrHKa 4 6 12 22 [IK-3
4. | S3pikn neproro nopaaka 4 6 12 22 HK-3
5 AKCHOMATHYECKHH MeTox 3 2 4 9 T1K-3
6. | Maremarnyeckoe nokazarelinb- 3 4 8 15 [K-3
CTBO
7. | AITOPHTMBI U CIIOKHOCTD BbI- 6 6 8 20 IK-3
YUCJICHHH
5.2. Conepxanue pa3ie/10B THCUMILIHHDI (110 JEKIHAM)
HaumenoBaHue
Ne paszcios HaumMenoBanue teM sek- Tpynoem- | ®opmup.
Uil no pazzeiam Conepxanne pazienos KOCTb KOMIIe-
n (dac) TEHUMH
1 | Muccus marema- | Beenenue B MareMaru- [lenw, 3anaun MateMaTYecKoit 2 OK-7
THYECKOH JIOTH- | YECKY¥O JIOTHUKY JOTHKH, CBA3b C MATEMATHKOM U C
KIL. peaIbHBIM MUPOM, NAPANOKCHI,
COGHIMBL, JIOIHYeCKHe OIHOKY
Kparxas ucropus AHTHYHAs JOTVKa ¥ MaTeMaTHKa, 2 OK-7
JIOrHKH CTaHOBJIEHHe MaTeMaTuy. Jloru-
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KH, COBPEMEHHas JIOTMKa
2 | OcHospl Teopun | HHTyuTHBHAS TeOpHS HausHas teopus Muoxects Kan- 1 IK-3
MHOXKECTB MHOECTB TOopa, napapokc Paccena
Oneparmy Haz Byness! oneparmu, nuarpamMmsl 2 IK-3
MHOXeCTBaMH Oltnepa u Bena
OTtHOweHus Onpenenenus, caolicTea 2 IK-3
OKBHBAIEHTHOCTD M Onpepnenenus, ceolicTea 1 IK-3
NOPAIOK
OyHKIUH Orpe mestenus, coiicTpa 2 MK-3
3 | Hponozuimo- BrickasbiBaHUA U BhICKa- | CeMaHTHKa BbICKa3bIBaHuil 1 IK-3
HallbHAs JIOTHKA | 36IBaTelibHbIe POPMBI
S3BIK TIOTHKH BBICKA3bI- [IponosnunoHaTLHbIE ONepalHy, 1 IK-3
BaHUH CHUHTAKCHUC
TaBToNOTHM K paBHO- OnpefenieHus, noKa3aTeNbCTBA 2 NK-3
CHJIBHOCTH
4 | Ssvikd nepsoro | Ilpemukathl i kBaHTOpHl | OnpeneneHue NPEIHKATOR H 1 TK-3
MOpsiIKa KBaHTOpOB
Tepmsl 1 Gopmyisl Cunrakcuc | ITK-3
O61e3HaYHMBIE ¥ BbI- OmpesieleHAS U JOKa3aTeIbCTBA 1 IK-3
HOJHHMBIE (OPMYBI
IlepeBox ¢ ectectBerHo- | TeopHs M NMpakTHKa MepeBoa 1 IK-3
O A3bIKa Ha JOTHYeCKHit
1 00paTHO
5 | AkcHomaTnde- IIpeapaputenbHsIe 110- CeMaHTHYeCK e [TOHATHS 0.5 TK-3
ckmii Meton HATHA ¥ NPOCTHIE IPH-
MEpbI
®opmanbHbIe aKCHOMa- HokasyeMocTh 4 ceMaHTHIeCKas 0.5 MK-3
THYECKUE TEOPHH CTPYKTYpa SI3bIKa
Hcancnenue BeICKa3bl- CHHTAKCUC HCUHCIEHHS BBICKA- 1 IIK-3
BaHUH 3bIBaHUH
Teopuu nepBoro nopsia- | CHHTAKCHC W CBOHCTBA Teopuit 1 IK-3
Ka
AKCHOMAaTH3alUH reo- AKCHOMbI, HEEBKJIUZOBA reOMeT- 0.5 I1K-3
METpHH pust
Apudmernka [Teano AKCHOMBI 0.5 IK-3
6 | Maremaruue- Hnnyxous HHOyKTHBHBIE pacCyxaeHUs 0.5 [1K-3
CKoO€e JOoKaza- Matemarideckas un- PasnudHbIe BH/IB OKA3ATENHCTR 1 IK-3
TENBCTBO IYKLHA 10 MHAYKIHA '
Paznuansle BUABI 10Ka- IpuMeps! noxasaTenseTs 1 HK-3
3aTENbCTB B MaTEMaTHKe
KomnstoTepheie okasa- | [Ipo6rieMsl, pelaeMble KOMITBEO- 0.5 IIK-3
TeJbCTBA TepoM
7 | AAropuTMBI H YactruaHo-pekypcHBHBle | DOpMATH3AIAS BHIYHCIHMOR 1.5 IK-3
CIIOXHOCTE BbI- GYHKIH OyHKIHH
ey {o (3000 Apyrue dopmanusanuy | Marmuns! Telopunra 1.5 ITK-3
ANrOPHATMA
Ausroput™mutecky Hepas- | Tesuc Uepda, rpaHuLb! anropur- | TIK-3
PeHIUMBIC TPOOIeME] MH3aLUH ¥ BEIMUCTHMOCTH
CII0XKHOCTD AITOPHTMOB | ACHMITOTHYECKHE 0603HAYEHHS, 1.5 IIK-3
CpaBHCHHC AJITOPUTMOB
CnoXHOCTD 3a1a4 «JIeTkuey U «TPYIHBIE» 33a9H 0.5 ITK-3

5.3. Pasgean! IMCUHILITHABI H MEKIHCIHILTHHAPHDIE CBA3H ¢ 06eCIeuHBAIOMHMY (npeabiay mu-

MH) 4 ofecnieyHBaeMbIMH (I1OCIEAYIOIHMHE) THCIHILTHHAMH

No
/n

Haumernoranue obecreynsaro-
HIMX (IpelbIayux) U obecneyn-
BaeMbIX (TOCIEAYIOMINX ) TUCIIH-

TIUH

No Ne pasnenos nanHOH mucnuniussl u3 1abn.5.2, ws
KOTOPBIX HEOOXOIHUMO H3ydyeHHe 00eCTIeUHBAIOIIHX
(mpeapLIyImX) H 06ecreunBaeMbIX (mocemyromux)

JHUCITHILINH

L 2T 3 T4 T5 767
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ITpeapiayinue (obecrieyHBaIOIHE) TUCIUTIHHE]

1 | IlporpamMmupoBanue + + + +
2 Huckpernas maremaTHka + + +
3 MareMarnyeckuii aHaTH3 + + + +
ITocnenyromue (obecrieunBaeMele) TUCIUILTHHBI
1 McKyccTBeHHBIH HHTEILIEKT + + + + + + +
2 HoBele TexHOIOrHHA B rporpam- + +
MHDPOBaHHHU
3 Teopust cucTeM U CHCTEMHBIN + + +
aHayn3
4 Teopus u cuctems! yupasienus + +
5 Hay4no-uccnenoparensckas pa- + + + + + +
00Ta CTyIeHTOB

3.4. CooTBeTcTBHE KOMIETEeHIHIH, POPMHUPYEMBIX NPH H3yYeHHH AMCUMILIHHBI, H BH/I0B 3aHATHH

Ilepeuenn Bu b1 3ansTHit DopMBI KOHTPOJIA
xomnereHuuid | JI | JIa6 | Ilp. | KIT | CPC

OK-7 + + + | Bemonuenne HHIMBHIYaTEHON PaGOTHI MO TEMaM:
PEIICHNE JIOTHYECKUX 3a/1a4; TeCThI Ha 3HAHUE MHUC-
CHH MaTEeMaTHYECKOH JIOTUKH, Ha 3HAHWE T1apajioK-
COB, CO(U3MOB, POJIU MATEMATHKH, CBSA3H JIOTHKH C
PEeATbHBIM MHPOM, HCTOPHH JIOTHKH, JK3aMeEH.

IK-3 + + + | BeimonHenye HHIMBUIYANBHOH PabOTHI IO TEMaM:

IICPEBOABI C €CTCCTBEHHOIO A3bIKA HA MaTeMaTHue-

CKuit 1 00paTHO; onpeieNleHHe UCTHHHOCTH U ITpeo-
pasoBaHus GOPMYII JIOTHKH BBICKA3BIBAHHIA, 3a1a9H C
MHOXECTBAMH; 33144 C OTHOIIEHHSIMH H HYHKIHSA-
MH, 33]Ia4H ¢ BBIYUCIUMBIMHA QYHKIHIMH, 3a1a4H HA
CIIOKHOCTh BBIUHCIICHHUH, TECTHI, 9K3aMEH.

JI — nexkums, Tlp — nmpaktudeckue u ceMuHapcKue 3ausTust, J1ab — nabopartopHsle pabotsl, KP/KIT —
KypcoBas pabota/mpoekt, CPC — camocrostenbras paboTa cTyReHTa

6. MeTtoar! 1 opMbI Opranu3anun o6ydeHns

TexHo.10rHA AHTEPAKTHBHOr0 00YYeHHsI IPH Pa3HbIX GopmMax 3aHATHIl B uacax
IIpakTiue- ToeHMAT
@opMmer | Jlexunu CKHe p CPC Bce-

Macrep-

Mertonsr (vac) 3aHATHSA (gac) ro
KJj1ace (Jac)
(dac)
JMBaMuyecKue HHTECPaKTHBHEIE Jle- 4 10
MoucTpanuu B CDF-dopmare

Pabota B xoMaH e 2 2
ITouckoBhIil MeTO 2 2 4
HcerenoBarenbCkuit METO 2 2 4
WTOro HHTEpaKTHBHEIX 3aHATHEL 6 8 20

CrHCOK TMHAMHUYECKHX HHTEPAKTHRHEIX JeMoHcTpanuil B CDF-dopMate npuse/en B IPUJIOKEHUH.

7. JIabopaTopHbIi PAKTHKYM He NPeIycMOTPeH
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8. IlpakTH9yeckue 3aHATHS

No Ne tabu. HauMeHOBaHMe NPAKTHYCCKUX 3aHATHIT Tpyn Kowmnerennun
n/m |52 (uac.)
1 2 Pemenne noruveckux 3anau 4 OK-7
2 12 Onpeiesienne HCTHHHOCTH H NPeodpa3oBaHHs dop- |6 [K-3
MYVJI JIOTHKH BBICKA3bIBAHUI
IlepeBopl ¢ ecTecTBEHHOTO A3bIKA HA MAaTeMaTHYe- 4
CKHH ¥ 0OpaTHO
3 3 Aunrebpa MHOXECTB 6 I1K-3
4 |3 3anauy ¢ OTHOINEHUAMH 6 ITK-3
5 13 3azaur ¢ GYHKIUSIMH 4 HK-3
6 4 3a1a4¥ CO CHEMHATBHBIME BHIAMH OTHOIICHHI 4 ITK-3
7 |5 3a1a4H ¢ BEIYHCIUMBIMU (BYHKIHAMH 4 IMK-3
8 |6 3a1auH Ha CIOKHOCTE BEIYHCICHHI 2 [1K-3
9. CamocTtosiTenbnas paGora
No Noms Temaruka camocrosTensHOl paGoTHI Tpy- | Kom- | Kourpons Beinonne-
i | el (TEMBI JUIS CAaMOCTOSITE/IBHOTO M3yYeHUs) | J10- | meTeH- HHS paboThI
52 eM- HUU
KOCTb OK,
(4ac.) IIK
. 11 Muccus Matemaruueckoit oruku 2 OK-7 ITpoBepka pemenust
HHIUBUIYAIBHBIX
38144, TeCThI
2 12 llepeBo/ibI ¢ €CTECTBEHHOTO SI3bIKA HA Ma- 5 I1K-3 ITpoBepka permenus
TeMaTHYeCKHH U 00patHo. Pernenne un- HUHIUBHIYaIBHBIX
JIUBHAYAIBHBIX 3a7a4. 3aja4,
3 12 Orpeenenne HCTHHHOCTH U NpeoGpaso- 5 IIK-3 ITpoBepka pemenus
BaHHs (POPMYJI JIOTHKH BHICKA3bIBAHHIL., HHJIMBH Ty aTbHbIX
Pellenye HHIMBHIyaNbHBIX 3a/1a4. 3a7a4
4 13 Anrebpa MHOKECTB. 8 ITK-3 ITpoBepka perrenns
Pemenne HHIMBUAYaTHHBIX 3a/1a4. 3amay
Pemenye 3a1a4 noBbIMIEHHOH TPy THOCTH.
5 13 OTHoeHuS. 8 [K-3 ITposepka pemenns
Perenne wmBuAyansHEIX 33124, 3a/au
Penenne 3a/1a4 MoBBUIEHHOM TPYIHOCTH.
6 |3 OyHKITUH. 8 [K-3 | IlpoBepka pemenus
Pemenne unauBuIyatsHeIx 3a1a9. 3a/1a4
Pewienne 3aay moBbiueHHOH TPy IHOCTH.
7 13 CrienuansHple BHIBI OTHOIICHHIA. 8 I1K-3 IIposepka perenus
Pemenue nrmBuAyabHEIX 3anay. 3a1ay
Pemenue 3a51ay moBBIICHHOH TPYIHOCTH.
8 |4 @opMalbHBIE CHCTEMB. 4 IK-3 IIporepka pemenns
Peruenue 3a/1a4 nosbImeHHOMH TPYAHOCTH. 3aj1a4
9 |5 dopMaTn3aLiK aNropuT™A. 8 [IK-3 | IlpoBepka peruenus
Pemenue HHIABUAYAJILHBIX 337a4. 3ajad
Pemenne 3a1a4 noBblnenHoMH TpyIHOCTH
10 |6 CI0KHOCTD  &ITOPHTMOB M CJIOKHOCTD 4 IIK-3 | IlpoBepka pemmenus
3ana4. Pemene wHauBHIyanpHEIX 3a1a4. HHAWBUIYUTbHBIX
3anay
11 [ToarotoBka u cnaya sK3aMena 12 OK-7, | Ouenka ua sx3amene
I1K-3
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OcHoBHBIE TpC6OBaHI’IS{ H METOIHYECCKHE YKa3aHHs 10 PCIICHHIO 3a73a4 a TaKkxke i

AHTBI 3a/1a4 NIpeJICTaBieHbl B nocobuu [12.3.1].

10. Ipamepnasn TemMaTHKa KypcoBbIx HpoeKToB (paboT) He IperycMOTpPeHO

11. Pelitunrosas cucrema a5 oleHKH ycneBaeMocTH CTYACHTOB
Tabimna 11.1 - BajuibHble ONEHKH U 3EMEHTOB KOHTpOJISI.

8

peiaracMele Bapu-

.. | MakcumanbHeIi
Makcumans- | MakcuMmanbHbIi
. . 6asw 3a nepuon
DneMeHTH y4eOHOH nes- Hbli 6amn Ha 1- | Gamn 3a nepron e KT u Beero 3a
TEJNBHOCTH yoo KT ¢ Hawa- | wmexny 1KT u ALY ceMecTp
Ha KOHeI ce-
Jia ceMecTpa 2KT
MecTpa
Iocemenue 3anaTHit 2 2 2 6
Bermionnenne unmBHIYyaTH- 14 18 16 48
HBIX 3aJaHnH
KomnoneHT cBoeBpeMenHO- 2 2 2 6
CTH
Peinenue 3anay nopemmen- 10 10
HOU TPYIHOCTH
Hroro makcumym 3a nepu- 18 22 30 70
on
OK3aMeH 30
Hapacraomuam utorom 18 40 70 100

IIpumepsI sK3aMeHaIMOHHBIX BOMPOCOB NPE/ICTARICHEL B IPHIIOKEHHH.

Tabsmna 11.2 - Tepecder 6aI0B B OLEHKH 34 KOHTPOJIEHBIE TOYKH

baujibl Ha JaTy KOHTPOJILHOI TOYKH Ouenka
2 90 % OT MaKCHMaNbHOM CYMMBI 6217108 Ha nary KT 5
Ot 70% nmo 89% ot MakcHMaIbHOH CyMMBI 6aJls10B Ha nary KT 4
Ot 60% 1o 69% ot MakcHManBHO CYMMBI GamioB Ha naty KT 3
< 60 % OT MaKCHMaNBEHOH CyMMBI 6aILIOB Ha mary KT 2

Tabanna 11.3 — [lepecyer cymmb 6am10B B TPAZUIMOHHYIO M MEMWIYHAPOAHYIO OUEHKY

Hroropas cymma 6anioB, yaurol-

(He 3ayreno)

Ouenxa (I'OC) . Onenka (ECTS)
BAET YCHENIHO CIAHHBIH YK3aMeH
5 (oTIHYHO) (3a4TeHo) 90 - 100 A (otimyHO)
85-89 B (ouens xopomo)
4 (xopomo) 75 _84 C (xopormo)

(3aureHo) 70 - 74
3 (YIOBIETBOPHUTENBHO) 65 -69 D (yrosaersopuressiio)

(3auTeno) 60 - 64 E (mocpencreenno)
2 (HeyIOBIETBOPHTED-

HO), Huxe 60 6a10B F (meynoBnerBoputensHo)

CornacoBaHa Ha noprtane Ne

313



12. Y4e6Ho-meTonnveckoe H HHPOPMALHOHHOE 0Gecnieden e HHCIHILTHHDL:

OcHoBHast auTepaTypa

1. B. M. 3i03pk0B. MaTtemaTruecKas JIOIHKa M TEOPHS AITOPHTMOB: y4ebHoe nocobue. — Tomek: Db
Kontent, 2015.— 236 c. ISBN 978-5-4332-0197-2

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

2. B. M. 3ro3pKoB. Teopus airoputMoB: yueOHOe mocobue s BY30B — 2-¢ HM3I., HCIIP. H JIOI. —
Tomek: UsnarensctBo ToMckoro yuusepeutera, 2009, — 162 ¢. ISBN 978-5-7511-1932-4 (22 3x3)

3. B. M. 3r03bk08, A. A. lllenynmanoB. MateMarudeckas T0oruka u TEOPHA aJITOPATMOB: Y4eOHOE 110-
cobue 114 By30B — 2-¢ u3z1. — M.: [opsuas nmuuns-Tenekom, 2007. — 176 ¢. — (CoenuaisHOCTD 118
BBICIINX y4eOHbIX 3aBenenuit). ISBN 5-93517-349-2 (101 7k3.)

JlonoTHHTe IbHAS IHTEPATYPA

4. Henetiona H. H. Ilpuxianuas noruka: Yuebuoe nmocodue / Hukonait Hukoaesuy Heneiirona;
MunnctepeTBo 06miero u podeccHonanbHOro 06paszopanus Poccuiickoit Depepanun, Y aMypackuii
TOCYIapCTBEHHBIH YHHBEPCHTET. - Mbkenek : Msnarenscro Vamyprekoro ynusepcurera, 1997. - 385
c. (5 3k3.)

5. BonbBaues P. T. DnieMeHTHI MaTeMaTHYECKOH JIOTHKH B TEOPHH MHOXKeCTB: YuebHOe ocobue JUL
By30B — MuHCK: YHHBepcHTeTcKoe, 1986. - 108 ¢. (10 3k3.)

6. Kmau C. K. Maremartnueckas JTIoruka: [Tep. anra. - 3-e n3x., crepeorn. - M. : KomKnura, 2007 :
M.: YPCC, 2007. — 480 c. ISBN 978-5-484-00802-5 (20 5Kx3.)

Y4aebHo-MeToaHIeCKHE T0COOMs H TPebyeMoe NPorpaMMHoe obecredeH e

IpaxTHyecKkHe 3aHATHS

7. B. M. 3t03pK0B. MaTeMaTH4eCKast JIOTHKA H TEOPHS AIFOPHTMOB: y4e0HOe METOIMYECKOe II0cobHe.
— Tomek: @akynprer quctanuonHoro obyuernus, TYCVP, 2015. — 80 c.

([Onexrponnsi pecype]. — URL:

http://new.kcup.tusur.ru/sites/default/files/library/logic solvebook zvuzkov 2015.pdf)

Crp. 60-80.

8. B. M. 3103pK0B. 3aiaqu u ynpaxxHeHHs [0 MaTeMaTHIECKO IOTHKE H TEOPHH aJIFOPUTMOB: y4el-

HOE MeTOMIeCKOe Tocobue. ToMCKHId FOCY AapCTBEHHBIH YHHBEPCHTET CHCTEM YIIPABICHHS H PaIHO-
ANEeKTPOHHKH. - Tomck, 2007. - 101 c. (35 3x3.) Crp. 60-100.

CamocTostTesbaan paGora

9. B. M. 3103pK0B. MaTeMaTHueCKast JIOTUKA B TEOPHS AT OPHTMOB: y4e0HOe METOANYECKOE ITOCOOHE.
~ Tomck: @akynsrer quctanimonnoro obyuenus, TYCVP, 2015. — 80 c.

([OnexTponssi pecype]. — URL:

http://new.keup.tusur.ru/sites/default/files/library/logic _solvebook zvuzkov 2015 .pdf))

Crp. 3-59.

10. B. M. 3r03pK0B. 3anaun H yHpaxXHEHHS 110 MATEMATHYECKOH JIOTHKE H TEOPHH AT OPHTMOB:
y4ebHoe MeTouuecKoe nocobue. TOMCKHIA rOCY 1apCTBEHHBIH YHHBEPCHTET CHCTEM yIpaBIeHHS U
panrosnekTpoHuKy. - Tomck, 2007. - 101 c. (35 3x3.) C1p. 5 - 59.

13. MarepuaipHo-TeXHHYIEeCKOE ofecredeHHe THCIHILIHADbE: JICKIHOHHEIH KIace ¢ KOMIBIOTEPOM
U IPOCKTOPOM, JKEIATEIBHO C HHTEPAKTUBHOM JOCKOMH.

14. ®oH OEeHOYHDBIX CPeCTB
DOHJ OLEHOUYHBIX CPEJICTB IPUBEIEH B IIPHIOKCHUH

15. MeToan9eckue peKOMEHIALMMH 110 OPTAHU3ALUHE H H3YIeHHIO JHCIHILTHHDBI
be3 pexoMmenpammit.

CornacosaHa Ha noprtane Ne 313



10

Ipuioxenne 1

10.
1.

12.

13.

14.
15.

16.
17.
18.
19.

20.
21.
22
23.
24,
25.

26.
27.

28.
29.

30.

31.
32.
33.
34.
. Yro rakoe obpas MHOXecTBa H Po0OPa3 MHOXKECTBA NPH 0TOGpaXkeHHAX. KoMmosmims ABYX QyHKUHH — (yHK-

36.
37.
38.

3K3AMEHALIMOHHBIE BOITPOCHI
no aucnunianne «Maremaruueckas JJoruka u TEeOpHs AJrOPHTMOB»

3auem obyuats MateMmatike (MHenHe B. Yenenckoro). JleMoKpaTHIHOCTE MATeMaTHKY,

Yro Takoe noruka. [IpuMepl omu60K B TOrHYECKHX paccyxneHuax. GopManbHas JOTHKa APHCTOTEA, [Tepexon
OT (POpMATBHOM JIOTHKH K MaTeMaTHYecKoi. UTo Takoe MaTeéMaTudecKas JIoruKa?

CyIecTyer Jin MaTeMaTHIECKHI MUP HE32BUCUMO OT HAC WJIH CO3AaeTC HAMHK? — JIBA MHEHHA, MaTeMaTuKy or-
KPBIBAIOT HIH H300peTaroT? CyIHOCTE MATEMaTHKH (touxa 3penns H. H. HenefiBomer).

Henocratku ectecTBeHHOrO A3bIKa PH HCTIONB30BAHKY B Matematuxe. Poitb popmanusauun matemaruxy. Jns
KaKHX NPEIMETHBIX 00J1aCTei MBI IOSKHBI IPHMEHS T MaTteMaTrKy? OCHOBHBIE 3a/1a4H MATeMATHYECKOH JIOTHKY.
3auem Bam usyuats GopManbHeIil $361k? 3HaueHme MaTeMaTHYeCKOH JIOTHKH 114 IPOrpaMMHPOBAHA.
[Tapagokcel. Yro sBaseTCS HCTOUHMKOM napajoxcos B MaTeMaruke. [lapanokc mxeua. [Tapanoke Coxpara u Ina-
ToHa. Ilapanokc Ansbepra Cakconckoro. SHauerue TIapaA0KCOB LTS MAaTEMATHKH.

Mapanokcst. Uto ABaseTCS UCTOYHHKOM fiapajfiokcos B MaTemaruke. [lapanoke beppu. Mapanokc Opanobpes.
3HaueHHe MapafoKcoB 11T MaTEMaTHKH,

[Tapamokcel. Yro sBnseTcs HCTOUHHKOM 11apaZiokcoB B Matemartuke. [Tapanoke 0 IPAMOM M IPOTHBOMONOKHOM
yTBepxaeHue. [1apafokc o mpsAMOyronbHUKe ¢ YHCIAMH. 3HaYeHHe NapanoKCoB A5 MATEMaTHKH.

Ilapanokcsr. Yro sBnsercs ucTognmkom T1apajloxcoB B Matematuke. Ilapagoke o kpokoause. ITapanoke o Heoxu-
JaHHOM KOHTpOMbHOM. [Tapanokc [emnens. 3uaverie 11apaOKCOB /Uil MATEMATHKH.

3ajaya 0 ABYX mKatysKax. JIOTHKA U peabHbIk MHP.

Hro Takoe BhICKa3bIBaHHE? ATOMApHBIE U CIIOXKHbIE BbICKa3biBaHuA. Coramenue of HCTHHHOCTHBIX 3HAYEHUSX
BBICKa3bIBaHUH. CornaleHue 06 HCTHHHOCTHOM 3HAYEHHH CIIOKHOTO BbICKa3bIBAHHA.

DopmanbHbIii 361K, [IpeaMeTs! u yHHBepcyM. KOHCTaHTHI H nepeMeHHEIe, Pyrkuud. Tepmel. OTHOLIEHHS H Ipe-
AHKATB. JneMeHTapHble popMybl. CloxHble dopmybl. Mutepnperamms tbopmyi.

CornameHue o JIOrdueckoM 3HaYeHHH dJIEMEHTAPHOH popMysl. Jlornueckue cBA3KH: KOHBIOHKUUSA, TH3BHOHK-
Ils, OTpulanue. Kakue yTBepkIeHUs Npy Mepesose Ha (opManbHBIi A3bIK HCHOB3YIOT KOHBIOHKIHIO, [H3b-
IOHKIIMIO, OTPHUIAHKE, .

Ilpumeprr HecTaHmapTHON OLEHKU HCTHHHOCTH aBTOPE(EPEHTHBIX (CAMOCCHLIOUHBIX BhICKasbiBaHwiT). [Ipumep
Kinuy st kowstoskimm. Tpumeps! s OTpHLIAHHUA.

Jlorudeckue CBA3KN: SKBHBATCHLNA, HMILTHKa s (000CHOBAHME TAGIHIBI HCTHHHOCTH VIS umiLakanun). Kakue
YTBEPKACHUA TIPH N€PEBOJIE Ha (POPMANBHBII A3BIK UCTIONB3YIOT MILTHKALHIO 1 IKBUBAJICHITHIO,

Jlormyeckue CBA3KH: KBAHTOp OGIIHOCTH H KBaHTOp CyINECTBOBAHHA. f3bIK MEPBOTO MOpsAIKa.

CBoGonHsle H CBA3aHHBIE IEPEMEHHEIE. 3aMKHyTbIe HOpPMYIIBI.

Kak nepeBoauTs BEICKA3BIBAHHMA Ha bopMaibHEIf A3BIK.

PaBercTBo. OcHOBHOI 3aK0H paBeHcTRa. Kak NPEACTABHTh ¢ IUHCTBEHHOCT H HE € IMHCTBEHHOCTS Ha (hOPMasib-
HOM sI3bIKE,

Iponosuunonansusie Gopmysbr. TaGAUIB UCTHHHOCTL

TaBronorum, npotuBopedns 1 BHINOTHIMbIE ¢bopmyabl. TIpumeps! TaBTONOTHIA.

Kaxk nokaseiBats, 910 naHHAs GOpMylia ABALETCA TABTONOIMEI, JBa crioco6a.

PapHocunbuste dopmyisl. [IpuMeps! pasHocHIbHOCTEH. CriocoBas HOKa3aTeJIbCTB PABHOCKJIBHOCTE],

Teopema o papHOCHIBHBIX ipe0BpazoBanUAX (¢ moxazatesbeTBOM).

Huryutnsnas Teopust MHOXecTs. [Tpuaumn abCTpakium ¥ pUHLKMN 06beMHOCTH. Kak 10ka3siBats PaBEHCTBO
MHOXeCTB?

OtHomenue BOYenus. ITycToe MHOKECTRO. MuosxectBo—crenens. ITapagoke beprpana Paccena u ero 3naue-
HHfe.

Onepauun HaJl MHOXECTBAMH: 06beIHHeH e, TIEPECCHEHHE, OTHOCUTENTEHOE [I0TIONHEHHUE, CHMMETpHYeCcKas pas-
HOCTb, a6COMOTHOE AOTIONHEHNE. 3HaYeHHe auarpamM Jitnepa.

OcHoBHbIe 6yJ1eBbI TOKIECTBA A Onepariii HaJl MHOKecTBaMH. Kak uX 10Ka3bieath.

YnopsaodeHsble napsl U n-Ku. IIpsiMoe npomsBenenue Muoxects. OtHomerms. O6nacTs OTIpe AeIEHNS U 00-
JACTh 3HaTeHUH oTHOmeHHs. OGpaTHOe OTHOWIEH E.

Kommosuuus otHowenwuit. Onpenesnenus PedIeKCUBHOCTH, CHMMETPHEHOCTH, TPAH3UTHBHOCTH U aHTHCHMMET-
puaHocTH. [IpHMepsi oTHomeHMiA.

OTHomeHHe SKBHBANTEHTHOCTH. IIpimepbr. Knacerr sxsuBanenTHOCTH. CBOMCTBA KIIAaCCOR IKBUBAJIEHTHOCTEH,
Pazbuenns Muoxects. Cea3b pasGueHus MHOKeCTBA H OTHOMIEHNSA SKBUBATEHTHOCTH. (DAKTOP-MHOKECTRO.
HacTranetit nopsaok. JIuHeHbIH nopsanok. IpuMeper.

Onpenenenre pyuxkuuu. N-MecTabie Gyukuun. HabekTuBHOCTE, CIOPLEKTHBHOCTEE M GHEKTHBHOCTS. [IpimMepst.

1M (IOKa3aTenbCeTEO).

ObpartHoe otobpaxenue. Teopema o CYLIECTBOBAHHH 0OPATHOTO OTOGPaKEHUS (nokasarenbctso). [Tpumepst.
Onpenenenne GopMatbHOi TeOpHH. BbIBOINMOCTD. Hoxasyemsie dopmynsl.

Ipumepst Gopmanskbix Teopuit. Teopemsi u METaTeopeMBl.
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39.
40.
41.
42.

43.
. TonAtue anroput™a 1 HepOPMATEHAS BLITHCIEMOCTD.
45.
46.
47.
48.
49.

50.
51.
52.
53.

54.
55.

56.

11

HHTeprpeTanus TEOPHH ¢ A3bIKOM MEPBOTO NOPsAKa. Mojies MHOKECTBA dopmyn. Mogens teopus. O6-
Ie3HAYHMblE HOPMYJIbL.

Maremarrteckas unnykuns. Humyktisusie onpenesnenus. [Ipunimn HHAYKIHK 110 NOCTPOEHIIO 06beKTa. Ipu-
MEp NOKA3aTeNbCTBa ¢ MATEMATHIECKOM HHAYKUMEH.

Hegopmanshoe onpeaenerye nokasaTenseTa. MCnob30BaHHe 0KA3ATENLCTBA B MATEMATHKE, Buasl nokasa-
TEJIBCTB.

Hloka3atenscTBO € HCMOIB30BAHHE TEOPEMBI O feAyKIMH. JI0Ka3aTe beTBO HMILTHKALHH ¢ TOMOIBIO KOHTPOIIO-
3unmi. IlpuMep nokazatenscrra.

Hloka3aTensCTBO KOHTPIPHMEPOM. [lOKA3aTENBCTBO OT IPOTHBHOTO. ITpumep nokaszatenncraa.

Onpeenenne 4aCTHIHO-PEKYPCHBHBIX QYHKLMIA. BasHCHbIe GYHKIHH.

Ornepauny Cynepro3tLKH, TPUMUTHBHOM PEKYPCHH U MUHHMH3ALIHH.

IIpUMHUTHBHO-PEKYPCHBHBIE H YACTHYHO-PEKYPCHBHBIE (PyHKLIMH. QyHKIU AKKepMaHa.

Mauuns Trlopusra.

AJbTepHATHBHBIE CTIOCOGB HOPMATH3ALME NOHATHA ANTOPUTMA H BBITHCIHMbIX ¢ynxuuit. OCHOBHOIH pe3yasTaT.
Teznc Yépua.

HexkoTopsle anroputMmueckn HepaspemuMbie MpoBIeMbL.

CpasHeHue ckopocTH pocta GyHkumit (O — Gosbioe). CBosika PE3YJILTATOR O CpaBHEHHH (BDYHKIIHI.
ACHMITOTHYECKAS BPEMEHHAS CIIOKHOCTh a/ITOPHUTMOB.

Yto GonblIe BAHAET HA MAKCHMANIbHBIN pasMep 3a1auw, KOTOPYIO Mbl MOKEM PEIHT: CKOPOCTh BEIYHCIIEHHA WK
CJI0KHOCTE anropuT™Ma’?

CrnoxHocTh 3a1a9.

Knaccudukaumsa 3a1au no ux cioxHoCTH. 321341 NONMHOMHUATBHOMN CIIOKHOCTH H 331841 JKCIOHe HIHAILHOM
CJIOXKHOCTH.

3ajauy, He nonajzaroniMe HA B Kiace E, HH B knace P.
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IIpustoxenne 2
Ipumepnr HHAHBHIY AJLHBIX 343329

IlepeBo/ibl ¢ ecTecTBEHHOrO A3bIKA Ha dbopmanbHEIi H 00paTHO (S3BIK JOrHKH HPEANKATOB)

* B HameM nexe HUKTO, Kpome HBanoga, ITetpoBa, Bacuisesa u Cunoposa, He yMeroT Hrparth B j10-
MHHO.

e Xors 60 nemrca Ha 2, 3,4, 5 1 6, HO 3TO He o3Havaer, uTo 60 ACTUTCA Ha JI0O0e HaTypaibHOe
YHCIIO.

* Vx(F(x)DVy(x#y>D—F@))), rae F - 6brro YEMITMOHOM.

Jloraka BbickasbIBaHA#

* JlBiseTcs 1 TaBTONOTHEH QopMyna (P2g)&(r>s)) > ((pvr) D (gvs))?

® "ro MOXHO cKa3aTh 06 HCTHHHOCTHOM 3HAYEHHH BHICKA3HIBAHMS P > =1, eciu GopMyIei p O g,
=8 D =g U | D —S HCTUHHEI?

Onepanuu ¢ MHOKecTBaMH

* Onpenenuts oneparun U 1 M (Kakayio no OTIACIBHOCTH) 4epes olepanuu
\| o+,

® PemmTh cHCTEMY ypaBHEHMi

ANX =R
AuX=C

rae 4, B, C — naHHble MHOKECTRA, YZOBJICTBOPSIOIIKE ycIoBUIO: B A < C.

OtHomenuns

¢ Jlns Gunapuoro otHomenHs XpY < «XNY = Oy (X'u Y — MHOXeCTBa M3 1eNIbIx YMCEIN), BLIICHHTE
KaKHMH CBOHCTBaMK OHO 0671a71aeT (pedIeKCHBHOCTS, CHMMETPHYHOCTh, AHTHCHMMETPUYHOCTS,
TPaH3UTUBHOCTH) H KaKAMH He 00J1a1aer.

* Haiinure oTHOmEHHS p-1, p ° P, p-1° p-1 11t GuHApHOTO OTHOLIEHHUS X Py < «y+x genurcs
HaNemno Ha 3», ONpeAENeHHOr0 Ha MHOXKECTBE TT00KHTEbHEIX LENbIX YUCETT.

Oyuknuu (oTodpaskenns)

* Ha MHO)ecTBe 6 Beex oToGpaxennii R B R ONIpeesIeHo oTHoINeHne fp g & «cymectByer ce R
TaKoe, 410 [t BeexX XeR umeem f(x) = g(x) + o». JlokaxuTe, YTO P — OTHOILIEHHE SKBHBAIECHTHO-
CTH H HalJIUTE KJIaCChl 5KBUBAICHTHOCTH.

YacTuuHo-pekypcuBHbIe GyHKIHM

e CymectByror 1u IIPUMUTHBHO-PEKYPCHBHBIC (DYHKIIHH IS PEIICHUs cnenyromeit 3anaun? Eciu
Aia, TO IPUBECTH AJITOPHTM, €CJIH — HET, TO OGOCHOBATE.

JUi JaHHOTO HATYpaIBHOTO YKca 17> CYHIECTBYIOT JIM TaKHE HATYpaIbHBIE YHCIA , b, ¢, 4TO

BBITIIOJIHEHO PABEHCTBO a’™n + b n = ¢n?

CpasHenne ckopocTs pocta

* Pacnonoxure cresyromue 4 Gpynxuuu B HOPA/IKE YBEITHICHHUS CKOPOCTH pocTa (Kaaas QyHKIHs
ecth O(cneayromas)), He HCKITIOUEHO, YTO HEKOTOpBIE QYHKIIHH HMEIOT OIHHAKOBYO CKOPOCTE:

_ _ _ (Inm)ln7 _
S =n(Inn), f2(n)=(3/2)n, fi(n) = , SAm) =1+ n)!.
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Ilpunoxenue 3
IIpumepsl 33129 MOBBINIEHHOH TPYIHOCTH

o OOA3aTeNbHO 3aIMCaTh HCXOMHBIE GaKThl B BHAE GOPMYIT HCUHCIECHHS BHICKA3bIBaHMH. JlorHue-
CKH€ BBIBOJBI J1ej1aTh Ha OCHOBE aHAK3a POpMyIL.
[lo o6BuHEHMIO B OrpabiieHuy niepes cyaoM npenctatn 4, B u C. YcraHoBieHo CIeayIonee:
1. Tlo kpaiineii Mepe, OMH U3 TPEX NOACYAUMBIX BHHOBEH.
2. Ecmu A BunoBeH u B ne BunoBeH, To C BUHOBEH.
OTHX JaHHBIX HEJOCTATOYHO, YTOGHI JOKA3aTh BHHOBHOCTD KaXIOTO W3 TPeX MOACYAMMBIX B OTIENb-
HOCTH, HO 3TH X€ JaHHBIE MO3BOJISIIOT OTOOPaTh ABYX IOJACYAMMBIX, O KOTOPHIX H3BECTHO, YTO OJHH
13 HHX 3aBeJOMO BHHOBEH. O KaKuX ABYX HOJCYAHMBIX HIET peyn?

e [IpuHUIMN NbSHUIBI

HenoBek cHIMT y CTOHKH B Gape. BHesanHo oH yaapseT KyJiakoM IO cToiike H [IpHKa3bIBaET
bapmeHy: «Haneli-ka mue u Hanelt Bcem. Korna 1sto 1, mrot Bee. Takoit yx s uenosek!y

Bce BbIMUBAOT, HACTpOEHHE Y TIoceTHTeNell Gapa nosenmaercs. Yepes kakoe-To BpeMs 4eso-
BEK, CHIULINH y CTONKH, CHOBA yJapseT KyJaKoM 110 CTOHKE M 3aIlIETAIOMNM S36IKOM OTIaeT Oapme-
Hy pacniopsoxenne: «Hanei-ka MHe elé u Haneit Bcem emre mo oxHod. Korna mero s emé oxmy, Bee
IBIOT ellle o oxHOoH. Takol yx s yenosek!». Bee BRIMUBAIOT elmne 110 OXHON, 1 HacTpoeHHe B 6ape 1mo-
BBIIIIAETCH emmie Gobie.

3aTeM 4eJIoBEK, CHISIIMI Y CTONKY, KIafeT Ha Heé NeHbId | TOBOPHT: «A KOrja s miauy, Ia-
TAT Bee. Tako# yx s gegoBek!»

IIpo6ieMa COCTOHT B CIIEIYIOIIEM: CYLIECTBYET JIM B ACHCTBHTENLHOCTH TAKOH YeIIOBEK, YTO
€CJIH OH IIBET, TO IBIOT Bee?

Ecnu oTBeT Ha BONPOC MOTOXHTEIBHBIH, TO 3AIMITATE YTBEPKICHHE B BUJE bopMyIIBL, KOTO-
pas n1o/pkHa ObITh O0IIe3HaYHMA.

e Bce sjomaau oHOI MacTH.

To, uro Bee nomaum OHON MaCTH, MOKHO JTOKa3aTh HHyKIMEH MO YHCITY Jomajeii B omnpee-
JeHHOM TabyHe.

Eciu cymectByeT ToIbKo 0HA JIOMIa/Ib, TO OHA CBOEH MACTH, TaK 9TO 6a3a MHIYKIHH TPUBH-
anbHa. 15 MEAYKTHBHOTO [EPeXojia MPEANON0KHM, YTO CYIIECTBYeT /1 omajel (¢ HoMepamu ot |
70 n). [1o MHAYKTHBHOMY MpeTONOKEHHIO JIOMAIM ¢ HOMepaMH oT 1 110 #—] OIHHAKOBOK MacTH H,
aHaJIOTUYHO, JOWAH ¢ HOMEPAMH OT 2 JI0 77 MMEIOT OJMHAKOBYIO MacTh. Ho nomanu mocepenue ¢
HOMEpaMH C 2 110 #—1 HE MOI'YT U3MEHATh MACTh B 3aBHCHMOCTH OT TOTO, KAK OHH CIPYIIHPOBAHBI —
3TO JIoWay, a He XaMeseoHs!. [loaTomy nomanu ¢ Homepamu ot 1 10 7 Takxke TODKHBI OBITH OHHA-
KOBOH MacTH. TakuM 06pasom, Bee # olmazei ouHaKoBoH MacTH. UTo H TpeGoBAIOCH MOKA3aTh.

Haiiute omubKy B nokasarenscrse.
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14
IIpuitokenne 4

/leMoHCTPaNHH (HHTEPAKTHBHbIE IHHAMHYECKHE npuinoxenus B CDF-gopmare)

JlaHBble NeMOHCTpanH CBOGOAHO pacnpocTpanstores pupmoit Wolfram Reseach.

Wolfram Demonstration Project [SnexTpounsiit pecype]. —
URL: http://demonstrations.wolfram.com/topic.html?topic=Mathematical+Logic&limit:2O

JeMoHceTpanun Bocponssostes ¢ noMonso Wolfram CDF Player ~ cBo6oH0 pacnpocrpa-

HAEMOT'0 NPHIIOXKEHUS.

1.

b

0P NO kW

15.
16.
17.
18.
19.
20.
21.
22.
23.
- Venn Diagrams (auarpammsr Benna)
25.
26.

24

3D View of Binary Logical Operations (TpexMepHoe H306paKeHHe OUHAPHBIX JIOTHUCCKAX ONepa-
LHH)

Another Knights and Knaves Puzzle Generator (elie ONMH reHEPATOP 3a/a4 C PHIAPSIMH U JDKe-
LaMH)

Basic Examples of Propositional Calculus (OCHOBHBIE IIPHMEDPBI HCUHCIIEHHS BBICKa3bIBaHHI )
Deaf Island Puzzle Generator (reHepatop 3a/1a4 JuIs OcTpoBa TITYXHX)

Find a Model for a Set of Propositions (Hal oM MOJIENb U1 MHOKECTRA BBICKA3bIBAHHIA)
First-Order Logic Test (tect ajist Toruxu HIEPBOTO MOPAAKA)

Formula Generator (reueparop bopmyi)

Godelization (rénenusarus)

Goodstein Function in Terms of Fast-Growing Function Hierarchies (bynkuns lyncreiina ¢ Touku
3PEHHA HePapXHK OBICTPO pacTymux GyHKIiT)

- Hereditary Representation (nacsencrsennoe IpeICTaBICHHE)
1.
12.
13.
14.

Hofstadter's MU Riddle (3azaua Xodurranrepa ¢ BeiBogom MU)

Interactive Venn Diagrams (unTepaktupnsre JuarpaMmel Benna)

Knights and Knaves Puzzle Generator (reHepatop 3a1a4 ¢ pHIIApIMH U TDKEL[AMH )
Knights, Knaves, and Normals Puzzle Generator (reHepaTop 33184 ¢ pLIAPSMH, IDKEI[AMH 1 HOp-
MalbHBIMH JTIO/I6MH )

Logic on the Number Line (;oruka sa unciopoi IPSIMOiA)

Logic with Letters (oruka ¢ 6yksamp)

MIU Explorer (uccnenoraane MU I-cucremnn))

Primality Formal System Explorer (uccnenopanue IPOCTBIX (POPMAIBHEIX CHCTEM)
Propositional Logic Puzzle Generator (reHepatop 3a1a4 JUIS TOTHKH BBICKa3bIBaHHI )
Propositional Logic Test (tect ans noruku BBICKA3bIBAHHIA )

Recursion in the Ackermann Function (pexypeus GyHKIHH AkKepMaHa)

The Perfect Venn Diagram (CoBepIIeHHbIE AHArPAMMBI Benna)

Typical Predicate Calculus Statements (Tumugmsie YTBEPXKICHHS UCUUCIICHUS IIPeIMKATOB)

Venn Diagrams for Two Sets (nmarpammer Benna s nsyx MHOXECTB)
Venn Diagrams for Two-Variable Boolean Logic Circuits (nuarpamms! Benna s JBYXMEPHBIX
OYIeBCKHX JIOTHYECKAX KPYTOB)
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®onp oneHounsix cpeacts (POC) spisercs TIPHIOXKEHHEM K

1. BBepeHue

paboueit mporpamme

AUCHHIUTHHEL H NpeacTaBiaser coboit COBOKYIIHOCTE KOHTpO.TII:HO-PBMepHTCHBHI)IX MaTepHaioB

(KUM) (TumoBsle 3amaun (3amaums), KOHTPOJIBHBIE paboTHhI,

HCIIOJIB30BAHNUA, HNpE€AHA3HAYECHHbBIX  [UIg H3MCPCHHA

YCTAQHOBJICHHBIX PE3yJIbTAaTOB O0YYEHHS.
®OC 1o IHCHHILTHEE HCMIOJIB3yeTCH TIpH MPOBEJICHUH TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
¥ IPOMEXKXYTOYHOH aTTECTALlHH CTYAEHTOB.
[lepeuens 3aKperieHHbIX 3a THCUANIHHOMN KOMIIETCHIHH [TpUBEeH B Tabinme 1
Tabauna 1 — Mepeuens 3akpemieHnnIx 3a JAHCHHILTHHOH KOMIIeTeHIH i

TeCTBl M JIp.) H METOHOB HX
YPOBHSL  [OCTHXKEHHS CTYAE€HTOM

Kon DopmMyHPOBKA KOMIETeHIHH ITtansl oOPMUPOBAHNA KOMIETEHIHH
OK-7 CIIOCOOHOCTB K CaMOOPTraHW3alMK H | JL0JoKeH 3HATD:
€amMo00pa3oBaHHIO Muccuro MaTemarnyeckoit oruku;
OIIK-1 | coco6HOCTH IPEICTaBIATE | GOPMATBHBIN S3BIK MATEMATHYECKOI JIOTHKH

a/IeKBaTHYIO COBPEMEHHOMY YPOBHIO
3HAaHWH Hay4HYIO KapTHHY MHpa Ha
OCHOBE 3HAHHA OCHOBHBIX
IIOJIOXKCHHH, 3aKOHOB H METONOB
CCTCCTBECHHBIX HayK 1 MateMaTHKHu

(SI3BIK JIOTHKHM TIPETHKATOR) /IS 3aITHCH
MaTeMaTHYECKUX YTBEPKICHHUII;

JIOTUKY BBICKa3bIBaHHI;

OCHOBBI JIOTUKH IIPEIUKATOR;

OCHOBHEIE TOHATHA TCOPHH MHOXECTB;
OCHOBHBIE IMOHATHUS HOPMATTBHBIX
(aKCHOMATHYECKHX ) TEOPHi;

opmabHEle mpencTaBnenns aJrOpUTMOB U
BBIYHCITAMBIX QYHKIHI (MAITHHBI Teropunra
¥ YaCTHYHO-PEKYPCHBHbIE QyHKIIHH);
3HATh Pa3IHYHbIC BHIIBI TOKA3ATENBCTR,
3HATh OCHOBHBIE MOHATHS CJIOKHOCTH
JITOPHUTMOB H 33/a4;

00IIEN3BECTHBIE CIIOXKHEIE 3a1aun (c ToukHn
3PEHHS BEIYHCIICHHUI).

Ho/rxen ymers:

OTJIMYATh OECCMBICIIEHHBIE YTBEPKICHUS OT
OCMBICJICHHBIX YTBEPKIEHUIH;

OTJIMYATH UCTHHHBIC YTBEPIKACHUS OT
JIOXHBIX YTBEPIKIEHHUIA;

OTJIHYATh JI0OKA3aHHBIE YTBEPXKAECHHS OT
HEJIOKa3aHHBIX YTBEPXKICHUH;

PHMEHATE OCHOBHBIE PE3YILTATHI JIOTHKH
BEICKa3bIBAHUH Ha MPAKTHKE;

IOHUMATH JOKA3aTeNLCTBa;

ONPENEIATH CIIOKHOCTD AITOPHTMOB H
CPaBHHMBATh AJITOPHTMEI 1O CIIOKHOCTH.
Homxen BaaxeTs: crioco6HOCTHIO
[ICPEBOJIUTE YTBEPXKICHHS C €CTECTBEHHOIO
S3bIKA Ha POPMATBHBIH A3BIK H 0GPATHO;
METOJJaMH MaTeMaTHYeCKOM JIOTHKH,
HEOOXOMMO# IS IPOTPaMMHpPOBaHHS U
JI0Ka3areabCTB.
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2. Peanu3aumsi KOMNeTeHLUH

2.1 Komnerennusa OK-7

OK-7: crioco6HOCTh K CAMOOPTaHH3AIMH H CAM000pa30BaHHUIO.

Jitt GOPMHPOBAHUS KOMIIETEHIIMH HEOOXOIMHMO OCYWIECTBHTH DSl 3Taros. Drarnsl
GOpMHpOBAHHS. KOMIETEHLHH, [PUMEHAEMBIE [UIs STOr0 BHIB! 3aHATHH U HCIOJIBE3YEMBIE
Cpe/ICTBa ONeHWBAHMUS IPEICTABIIEHbI B TabHIE 2.
Tabsuna 2 — dTanbl GopMHPOBAHHSA KOMIIETCHIIHH H HCII0/Ib3y€MBbIE CPEICTBA

OLeHHBAHHSHA
1. CocrtaB 3Hath YMerh Baaners
3HACT MUCCHIO
MaTeMarHadecKoi
Baaneer HaBbIKaMH
JIOTHKH H €€ HCTOPHIO.
YMeeT oTIndaTh JIOTHYECKOI0
3HaeT JIOTHYSCKHE
JI0Ka3agHoOE OT MBIIUICHUS.
OIIHOKH, COQU3MBL U
HEeI0KA3aHHOTO, Jucuumig-Ha B
MapalokChL. HaCT OCMBICJIEHHOE OT
cnocobEH OecCMBICIIEHHOT'O mptLTeH
pacCyXKIECHHH: ’ pa3sBHBacT
MOHATHOE OT
Cojaepxxanue UHIYKIHIO H CHOCco0HOCThH
HEIMOHSATHOTO. Y MeeT
ITANoB JeTyKIHIO. 3HaeT OpraHH30BbIBATD

pa3IHIHBIE BUIBI
JI0Ka3aTeabCTB.
Crpemurcest y3HATh
HOBOE€, BBIITH 32
npe/esbl yaeOHHKA.,

HAXOAUTH JTOTHUECKUE
OIIHOKH,
AHAIN3NUPOBATh
naparoKChl U
cohu3MBL YMeeT

ce0sl M IVIAHHPOBATDH
CBO€ BpeMH, T.€.
CaMOOPTaHH3AIHH
JIMYHOCTH.

3aJ1a4H;
¢ DxiaMeH

BBICTABHTH OIEHKY
3a KQXJIYIO 3a1a4y.
e DK3aMeH

caMooOyJarTbCs.
3HaeT 0
HEeO0XO0AHMOCTH
caMo000pa3oBaHHsl.
o [lpaxTHueckue o [lpakTudeckue
3aHATHS — 3aHATHS —
Jleximu; HHIUBHTyaJIbHAS HHIMBHTYaTbHASA
e [lpaxTuyeckue pabota pabota
Bubl 3aHSATHIA SAHITUS o [IpakTHueckue o [IpakTHueckue
e ['pymnmoBble 3aHATHS — 3aHSTUS —
KOHCYJIbTaIIHMH; KoMmaHHas paboTa KOMaH/{Hast paboTa
e CamoctosTeabHad e CamocTtosresabHas
pabora pabota
e [Iposepka o [lpoBepka
elIeHust O0IUX U eleHHs 00muX |
o TecTsl; p m p m
WH/IMBHTyJIbHBIX HHABHYyaTbHBIX
3anaun s
3ajau B [IpoOLECcce 3a7a4 B [poiecce
Hcnoab3yemsie KOMaH/IbI, 001IHE
9 Gecesl €O OeceIbl O
cpecTBa JUIS MaJTOH IPYTUIBI
A " CTYJICHTOM — 3TO CTYIEHTOM — 3TO
e UuyuBu HEBIE
u JAUBAIYaITh ITO3BOJISAET MO3BOJISET

BLICTABHTEL OILCHKY
33 KXY 3a1ady.
e DK3aMeH
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OGHIPIC XapaKTepHCTHKH NokKasareiei u KPDHTCPDHEB OLICHHBaHUS KOMIETEHUHH HA BCeX

3Tanax MpUBEICHEI B Tabiune 3.

Tab6anua 3 — O6mue xapaxrepucTaku nokasareneii u KpHTepHeB OHCHHBAHUSH

KOMIOCTCHIHH 10 dTanam

IIPOCTHIX 3aaa4

h‘[oxasaTenn H KpHTepM.l{! 3nare YMers Buaagers
Obnanaet Obnamaer
baxTaueckuM u JHana3oHOM
TEOPETHUYECKHM HPaKTHYECKHX Kontpomupyer
. 3HAaHHEM B MEHHH, TpebyeMpIx aboTy, IPOBOIUT
OrimnuHo (BBICOKHEH —— y s prngng p O}IIICHI;( Y,
YPOBeHD) u3yqaemoii o6ractn TBOPYECKHX COBEPLICHCTBYET
¢ IOHUMAaHHEM peIieHMIA, JEeHCTBUS paboThl
T'paHHuIl abcTparuposanus
IIPUMEHUMOCTH 1poGieM
Ob6nanaer Beper
3HaeT QakThl, JHUara3oHoM OTBETCTBEHHOCTD 3a
IIPHHIIHIIb, IIPaKTHYECKUX 3aBEpIICHHE 33,149 B
Xopomo (6a30BbIii NIPOLECCHI, 00IIHe YMeHUH, TpeOyeMbIX HCCIIeIOBAaHMH,
YPOBEHB) MIOHATHA B JUTS peleHus mpHcnocabmBaeT
npenenax OIIPENIENECHHEIX CBOE IIOBEJICHHE K
U3ydaeMoi obnactu | mpobrieM B o6nacTu 00CTOSTENECTBAM B
HCCIeTOBaHH peImeHHy mpodieM
Obnanaet
Obnanaer OCHOBHBEIMH Pa6oraer npu
YaoBiergopuarenHo 6 P—— YMEHHSIMH, DIMOM
(moporoBeIii yposens) A30BBIMH 0OI TpeOyeMBbIMH /151 P
3HAHUSMH Hal.Ir0 IeHUU
BBIIIOJIHEHHS

(DopMyanOBKa nokasarejied u KPHTEPDHEB OLCHUBAHHA JaHHOH KOMNEeTCHIHH

IpHBeeHa B Tabmune 4.

Tabnuna 4 - Moxazarenn u KPHTEPHH OLlEeHHBAHUA KOMIICTCHIHH HA YTanax

Iokaszarenu u

3HaTh YMmern Baanxers
KPHTEepHH
Beicokasi MoTHBaUHA B noTyueHun | Ymeer caMoobyuaThes Buaneer nasbikamu
3HAHHSI, B TOM YHCJIE H H MOXeT HAYYHTbD JIOTHYECKOrO
camooGpazoBaHueM. Apyroro. MBLIIEHHS, MOXKET
1. 3naet Henb ¥ 3agauM TOrHKY, 2. 1. Pasnuyaer nenyxumo HAYYUTh JPYroro.
OnHCRIBAaET NCHXONOTHYECKYIO LEND U HHIYKIHIO. Moxer
OTIHYHO H3YUYEHUA MAaTEMATHKH. 2. YMeer oTuuuTh CaMOCTOATETHHO
., 3. 3HaeT TpM BaXKHeHIIMX YMeHN, JOKasaHHoOe OT U3Y4aTh JOTHKY 6e3
(BBICOKHiT NOTYYaeMBbIX MPH H3YYEHHH HE0KAa3aHHOTO, NpenofaBaTesis.
YPOBeHb) MateMatukm. 4. Gopmyaupyer HMEIOIIEe CMBICT OT Baajeer
TNOJb3Y OT "UHCTOH" MaTeMaTHKH. BeccMbiciIeHHOTO, CaMOOpTaHH3alLHEN,
5. Haxoant npuMenenue IIOHATHOE OT Moxer
MaTeMaTHYECKOTO MBIIIIEHHS He HETMOHATHOTO. 3. OpraHH3oBATh
TOJIBKO B MaTeMaTHKe. Paznmuaer popmanbHoe padory
6. Ilepeuncasier npumMeps! paccyxaeHue ot KOJIJIEKTHBA.

CornacosaHa Ha noprtane Ne 313




JIOTHYEeCKHX 0mu0OK, NapajgokcoB U
copuszmoB. 7. Moxker npusecTy
NPUMEPDI, He BXOAAIIHE B JEKIHH.
8. [epeunciser 3agaun
MAaTeMATHYECKOH NOrHKY.

9. 3HaeT OTHOIIEHHS MexITy
JIOTHKOH U PEATLHBIM MUPOM.

10. HaspiBaeT OCHOBHBIX aHTHYHbBIX
YUCHBIX, CHCNABIIMX BKJIAK B JIOIUKY.
['l. 3uHaeT npuMenerye TOruKky B
MareMartuke, B Gunocodun. 12.
OnwuceiBaer poss EBKAMIA M
Apucrorens.

13. Onpenenser kaan B ioruxy
Byns, Kanropa, ®pere u Paccena ¢
Vaiitxeqom.

14. BocripousBout cyts 6ynesoit
JIOTHKHU, TEOPHA MHOXKECTB, JIOIHKH
BBICKa3bIBAHHH H MPEAUKATOB.

15. @opmynupyer nonoxenus
I&TTHHreHcKkoi nporpaMmse! u
YTBEPKIeHUA Teopem ['Enens. 16.
HaspiBaet pons MateMatieckoit
JIOTHKH B TEOPHU aJITOPHTMOB. 17,
OmviceiBaeT 3Hauenue Byp6aku ans
MaTeMaTHKH.

18. 3naeT HekOTOPHIN MaTepuan u3
AONONHATEABHOH ITHTEPATYPEI.

He(GOpMaILHOTO.

4. Mosxer 06HapyKuTE
JIOTHYECKY10 onubKy B
PAcCyIEHHH U
OOBACHUTS.

3. Ymeer pemars
JIOPHYECKHE 3a1aup
pasIHuHOi |

6. MoxeT oGHapyxuTh
CODH3M U Napanokc.
CIIOKHOCTH.

7. MoxeT conocraBuTh
[érunarenckyro
NpPOTpaMMy H TEOPEMBI
I'énens.,

TOJIBKO HMed 06pasely
penieHus.

Ymeer camoobyuaThes. Baaneer
VYmenuns 1-4 w3 criicka CamMoopranu3anuei.
Xopomo U3 cnucka 3HaHUi ypoBHs YPOBHS «OTIHYHOY. Moxer camocTosTensHO
6 . «OTIIMYHO» 3HAET BCE ITyHKTHL, 3a 5. ¥Meer pemars JIOTHY€CKHU PacCyKAaTh.
(6azoBbii HcKnoueHueM, 4, 5, 7,9, 11, 14, 17— JIOTHYECKHE 3aJJa4H MoxeT caMocTosTebHO
YPOBeHb) 18. CTaHIapTHO OOHAPYXHTh U MCIIPABATE
CIIO’KHOCTH. JIOTHYECKY10 OIIHOKY.
VYMenus 1-3 u3 crincka
YPOBHSA «OTIIHYHOY. Pa6oras B komanse,
Viaosaerso- | 3Haer o HeoSxoxumocTy 4. MoxeT o6HapyxuTh MOXET JIOTHYECKH
PHTETbHO €amMo00pa3oBaHusA, HO Je/1aeT >To JIOTHYECKYIO OIHOKY B paccyxnaars, MoXer
., | O4YeHb peaxo. U3 cnivcka 3Haumii paccyxaeHun. OOHAPYXHTb U HCTIPABHTH
(moporossrii YPOBHSA «OTJIHYHOY 3HAET TOJNBKO 5. ¥Meer peinatsb HECTOXKHYIO JTOTHYECKYIO
YPOBEHD) nyHKTeL 13, 8, 13, 16. JIOTHYECKHE 3a1ayy, OLIHOKY.

2.2

Komnerenuus OIK-1

OIIK-1: cmocobHocTs mpexcrapasTs AXCKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHIL

HAY4YIHYHO K2pTHHY MHPa Ha OCHOBE 3HAHHSH OCHOBHLIX HOJIO)K(EHHﬁ,

€CTECTBEHHBIX HAYK H MATEeMATHKH.

Host hopMupoBanus xomnereniun HEOOXOIUMO OCYHIECTBHTE PAT OTanoB. Jramnbl
(opMHpOBaHHS KOMIeTeHIHH, HPHMEHAEMBIC A1 9TOTO BHABI 3aHATHH W UCTIOJB3YeMble
CpCACTRA OLCHUBAHYS IIPEJICTABJIEHE] B TabmIe 5.
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Tabanna S — Iransl GopMAPOBAHHS KOMIETEHIHH H HCIIOIb3yeMBbIe cpeacTBa

OIleHHBAHHS
2. Cocran 3uatn Ymersn Baaners

Ymeer npeacraBuTh
aJeKBaTHYI0
COBpEMEHHOMY
YPOBHIO 3HAHHUI
HAY4YHYI0 KapTHHY
MHpa Ha OCHOBe

3HaeT ocHOBaHHUA
3HAHHA OCHOBHbIX

MATeMATHKH — .
[0JI0KeHHH, 3AK0OHO0B

MaTeMaTHYeCKY10
H METO/I0B

JIOTHKY H T€OPHIO Baapneer
€CTECTBEHHbBIX HAYK

MHOSKECTB. popmanbHo-
U MaTeMATHKH.

3HaeT OCHOBHI TEOPHH JIOTHYeCKHM
YMeer nepeBoIuTh

MHOECTB. 6a3zucom

Copepxanue
3TAINOB

3Haer
IPOTIO3MIHOHATEHYIO
JIOTHKY.

3HaeT A3BIKH IIEPBOIO
MOPSIKA.

3Haer
aKCHOMATHYEeCKHH
METO/I.

3HaeT pa3IHyHbE
BHIBI
MaTEMaTHYECKUX
JTI0Ka3aTellbCTB.

3HaeT GopMaTH3aIHm
AITOPHUTMOB H
BBIYHCIUMOCTH.
3HaeT BO3MOYKHOCTH
NTOPUTMH3ALUH.
3HaeT CII0KHOCTh
aJITOPHTMOB H 3a/1a4.

pelaeMyIo 3ajagy ¢
€CTECTBEHHOTO SA3bIKa
Ha (pOopMAaIBHEIA A3BIK.
VMeeT nokasbiBath U
pelnaTh HeCJIOKHBIE
3alla4d TEOpUH
MHO)XECTB.

VYMeer pemars 3anaun
Ha IpUMEHEHHE
MPOMO3HITHOHATHHOMH
noruku. Pazmauaer
(bopMabHEIE H
HeopMaTbHEIE
paccyXICHHUS.
OnuceBaet npocThie
aKCHOMaTHYeCKHe
TEOPHH.

MoxeT npoBoauTh
HedopMaTbHYIO
HHIYKLHUIO ¥ CTPOTYIO
MaTEMaTHYECKYIO
HHAYKITHIO.
Paznuyaer anropurmer
M 33J1a4H4 110 UX
CJIOKHOCTH.

MATEMATHKH H
€CTECTBEHHBIX HAYK,
HA OCHOBAHHIO Y€ro
NOHHMAaeT
aJeKBaTHYI0
COBPEMEHHOMY
YPOBHIO 3HAHHIA
KapTHHY MHApa.
Bnaneer
bopmamzanueit
[IOCTaHOBKH 3aJa4H U
€€ pelIeHHus.
OGocHOBBIBaeT BEIGOD
aITOPUTMOB H
METOOB PELICHUS
3a/1a4.

Bujarr zausrait

Jlexnumu;

e [lpakrayeckue
3aHATUA

e ['pymnmnossie
KOHCYJIbTAllVH;

e JlpakTHueckue
3aHSATHS —
HHIUBHTYyaTbHas
pabora

e [lpakTuyeckue
3aHATUS —
KoManHast pabora

e CamocTogdTeNnbHAas
padota

¢ [Ipaktuyeckue
3aHATHUS —
UHIHBUHyaIbHAS
pabora

e [lpakTHueckue
3aHATHS —
KOMaH/Has paboTa

o CamocTosTenpHas
pabota
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Hcnouniyembie
cpeacTBa
OLICHUBAHHA .

Tecthr;

3amaun s
KOMaHel, 00nme
TSI MATIOH IPYTIIBI
HeauBuayansHbie
3a/1a4u;

DJK3aMeH

Iposepka
perIeHHs oomux u
HHIHBUAYAJIBHBIX
3a/1ay B rpouecce
becebl co
CTYJIEHTOM — 3TO
IO3BOJIAET
BBICTABHTH OLIEHKY
3a KXo 3a/1a4y.
Dk3amen

¢ Ilposepka
perenns o0mux u
HHIUBUAYAIbHBIX
3a7a4 B rpoiecce
Oecensr co
CTYIEHTOM — 3TO
IIO3BOJIAET
BBICTABHTh OLICHKY
3a KaXIyI0 3a1ady.

¢ Dx3ameH

Obmme XapakTepucTHKH NoKazaTenei | KPHTEPUEB OIICHUBAHHS KOMITETCHIIMM HA BCEX
3Tanax NpuBeAcHB! B Tabsuie 6.

Tabauua 6 - O6mue XapaKTePHCTHKH MOKa3aTe el H KPUTepHEB OLEHHBAHMS
KOMIETEHIHH 110 3Tanam

IPOCTBHIX 3aay

Ilokasarenn n anTepnnl 3Harth Ymers Baajgers
O6nagaer O6nanaer
dakTHUECKHUM U JHaNa30HOM
TEOPETHUYECKHM IIPAKTHYECKHX KonTtposupyer
N, 3HAHHEM B CHHUH, TpeOyeMbIX aboTy, mpoBoIuT
Otan4Ho (BbicokHii M > TPEOY pabory. 1p
npenernax JUIS pa3BUTHS OLICHKY,
YPOBeEHB) .
H3y4aeMoii obtactu TBOPUYECKHX COBEPIIEHCTBYET
C MOHMMaHHEM peIeHwuit, JeHCTBHUS pabGoThI
I'PaHuI] abCTparupoBanus
HMPUMEHUMOCTH npobnem
Obnanaer Beper
3Haet dhakThL, JAHanazoHOM OTBETCTBEHHOCTH 34
IIPHHITHIIEL, [IPaKTHYECKHX 3aBepIICHUE 3a]a4 B
Xopomio (6a30BbIit IIPOLIECCHI, OOLIHe YMEHHH, TpeOyeMbIX HCCIICIOBaHHH,
YPOBeHbB) HOHSATHS B JULS pelueHHs npHcnocabiuBaeT
npeaenax OnpeJeleHHbIX CBO€ IIOBEJCHHE K
U3y4aeMou o01acTH | mnpobiieM B o61acTi 00CTOSITE/ILCTBAM B
HCCIIEIOBAaHHA pemennHn npobiaem
Obnapaer
» OCHOBHBIMH
Obnanaer Pa6otaet npu
YaoBaerBopuTebHO YMEHUAMH,
. 0a30BBIMH OOIUMH IPSIMOM
(moporoBbIii ypoBeHs) TpeOyeMBIMH ISt
3HaHUSIMH HabmoneHnu
BBINIOIHEHHS

QopmynupoBKa TokazaTenedl W Kpure

IpUBe/ieHa B Tabuie 7.
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Tabauna 7 — [okazares s H KPUTEPHH OLEHHBAHHS KOMIIETEHIIHN HA YTANAX

npeaukaroB. 14, Moxer
TIEPETHCIUTE OCHOBHbBIE TIPaBHIA
TIEPEBOa C ECTECTBEHHOIO
A3bIKa Ha JTOTWYECKHIA A3BIK H
obpatHo. 15. 3Haer
aKCHOMaTHYECKMIA MeTOI. 16.
Paznwqaer «Havanay Epxinuna u
COBPEMEHHBIE aKCHOMATHIECKUe
TeopuH. 17. Pasmgaer
topmareHeie H HedopMabHbIe
JOKa3aTesIbCTRA.

18. ITomuuT onpenenenue
(OpManbHOM aKCHOMAaTHYECKOH
Teopuu. 19. 3HaeT OCHOBHbIE
TIOHATHA, CRAZAHHEIE C
aKCHOMATHYECKHMH TEOPHAMM.
20. 3naeT pasHHLY MeX LY
TEOPEMaMH W UCTHHHBIMH .

20. 3HaeT Teopuu
aKCHOMATHYECKOH FEOMETPHY H
3JIEMEHTAPHON apH(METHKY,

21. 3Haer

pasTHYHble BUIBI
MaTeMaTHYEeCKHX J0Ka3aTe/bCTB,
22. 3Haet 0 cucTeMax

tdopmyna.

11. YMeer pazHpiMu
cnocofaMu JOKa3LIBATh
TABTOJOTHYHOCT.

12. YMeTh q0Ka3bIBaTH
pasHbLIMU cTIOcoOaMu
PaBHOCHIIBHOCTE GopMyI. 13,
Pernaer 3amaun ¢ peigapsMu u
JDKELIaMH,

14. ¥meer BEIYHCAHTS
JIOTMYECKOE 3HaYeHUE
(bopMyJTEl B JaHHON
HHTEPTPETALEH.

15. YMeer nepeBoaurs
YTBEPIKIEHUA C €CTECTBEHHOrO
A3BIKA Ha& JOTHYECKH M A3BIK H
00paTHo.

16. IIpHBOAMT npuMepbi
aKCHOMATHYECKUX Teopuit. 17.
YMeer IoKa3eBaTh TEOpEMY
"Ecnu Teopus nepsoro
Hopsika NPOTUBOPEYHBa, TO B
He# BeIBOgMMA mobas
thopmyna".

17. HpuBOIHTEL mpUMeEpEI

Hokasarean u 3HaTh Ymers Baagers

KpHTepHH
3uaer dpynaamenT YmeeT B IpaKTHYECKOM Bnaajeer nornueckumu
MATEMAaTHKH — TEOPHIO HHIKEHEPHO#H 3a1a4e MOJeJIAMH B
MHOXECTB - H JIOTHYECKHe BbIIEIHTh JIOTHKO- MATEMATHYECKOM
CBAI3H MEXKAY pa3IHYHBIMH MAaTEMATHYEKHE aCHeKThl H OTIHCAHHH
pazieaMH MaTeMATHKH. NPpHMEHHTH COBPEMEHHOI KapTHHBI
1. 3HaeT OCHOBHBIE IOHATHA U MAaTEMATHYECKYIO JJOTHKY. MHpa.
MONOKEHHA HHTYUTHBHOMN 1. IlpuMenseT onepaimy Haf CrobonHo Bnageer
TEOPHUH MHOXKECTB. MHOMECTBaMH. HUHCTPYMEHTAMH TEOPHH
4. GopMyHpYyeT TeopeMy 2. loka3wiBaet GyeBbl MHOX€ECTB U JIOTHKO
Benna. 5. [IoMHAT OCHOBHBIE TOXJIECTBA. BBICKA3bIBAHHHU
6y/IeBbl TOXAECTBA A1a 3. IlpuMeHseT IHarpaMMsl B QopMalU3alHH
MHOXeECTB. 6. DopMyupyeT BeHHa 119 noka3aressCTs. MOCTAHOBKH 33a1a9H, €€
napajokc Paccena. 4. Haxomur cBoiicrea PETICHHMA, B aHAJIN3E H
7. 3HaeT OCHOBHEIE HOHATHA U OTHOLICHUIA. TIPOBEPKH PELIeHUS.
NOJIOKEHHA, CBA3AHHBIE C 5. Pemaet cTaHgapTHEIe MosKkeT HaydHTh
OTHOIICHHAMH. 3a/1a4H, CBS3aHHBIE C Apyroro.
8. 3uaer cBojicTBa OTHOHICHUAMH.
BhICKa3bIBaHUiA. 9. 3HaeT 7. Peliaet craHoapTHbie
OrpesieIeHUS 3a7a4M, CBA3aHHbIE C
TIPONO3UIMOHANILHEIX Onepaiuil. | otoOpameHHAMU. CeoGoaHo BnageeT
10. ®opmynupyer onpeneaenus | 8. VMeeT BBIYHCIATE A3BIKOM JIOTHKH
TABTOJIOTHH, [IPOTHBOPEYHH, pe3ynbTaThI MPEAHKATOB
BBINOJTHHMOH W OIPOBEPXKHMOTH NPONO3HLUOHATEHBIX B QopMaTH3aIIH
Gopmyn. 11. TToMHHT Teopemy 0 | omepatmii TIOCTAHOBKH 3aa49H, ee
HOICTAHOBKE BMECTO 9. YMeTs 3amucsiBaTh PEeLUeHNs, aHaJTH3a U

OTau4H0 TIPONO3HLHOHAIBHOH JIOTHH4ECKHE 33a9H Ha A3BIKE MPOBEPKH PEIICHHA.

., nepeMeHHoMH. 12. TTomuut NPONO3HIHOHATLHBIX hopMyiT
(BbICOKMI OCHOBHBIE PaBHOCHNBHOCTH. 13. | u pemats ux. 10. Onpenenser,
YPOBeHbD) Onpenenser A361K JOTHKH K KaKOMy BHILy OTHOCHTCH

IMonnMaer, za yem
OCHOBAHO JIOTHYECKOE
IpOrpaMMHpPOBAHHE.

Bnaneer sugamu
JIOKa3aTebCTB:
TIPAMBIM, KOCBEHHBIM,
nepebopoM,
MaTeMaTU4eCKoH
HHIYKUUEH.
Onposepraer ¢
TTOMOIIEBIO
KOHTpOpHUMepa.
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KOMIBIOTEPHOH anre6phl U 0 MHIYKUHH, THIIOTE3 B

KOMITBEIOTEPHBIX KOHTIPHMEPOB.
[JOKa3aTeNnbCTBaX. 18. JlokaspiBaeTr ¢ nOMOLIBIO Brnaneet Boibopom

23. 38aer HedopMasibHOE MAaTeMaTHYeCKON HHAYKIHH. Hanboiee 3G PeKTHBHBIX
onpegeneHue airopuT™Ma U 19. ITonnmaet AJITOPHUTMOB LIS
BBIYHCITHMOCTH. 24. 3HaeT JAOKa3aTeIbCTBO OT penieHus 3anad.
(hopMaTU3aALMH ANTOPUTMOB. TIPOTHBHOTO.

25. Iepeuncnser 20. IpuBOIUT NpHMEpHI 3a1a4

ANTOPHTMHYECKH € KOMITBIOTEPHBIMH

Hepa3pelnMble 3aauH. IOKa3aTenbCTB.

26. IToMHHT CBOIKY OCHOBHbIX 21. OObscHAeT, 3a4eM HYKHBI

Pe3yaBTaTOB CPaBHEHUA POCTa TIOHATHS AITOPHTMA U

dyBKUMilL BBIYHCIMMOCTH.

27. Onpeaenser 22. OOBACHAET 3HAYEHHE

ACHMOTOTHYECKYIO BPEMEHHYIO ANTOPHTMUYECKH

CHOKHOCTb alrOpHTMA. Hepa3pewIuMBIX 3314,

28. IToMHHTH KJIacCHPHKALMIO
HanboJee 4acTo BCTpeYaeMurx
3aj1a4 10 KJ1accaM CI0XHOCTH.
29. 3HaeT HEKOTOPHIIT MaTepHa
H3 JTONOJHHTENBHON
JTHTEPATYPBL.

23. YmMeer 06bACHUTE, YTO
o603HavaeT oTHoleHue O-
Gonsuioe.

24. CpaBHuBaeT
ACHMITOTHYECKUH pocT
bYHKIHIA.

CaMOCTOATEILHO
TIPEMEHAET OCHOBHOH
HHCTPYMEHT TEOPHH
MHOXECTB H JIOTHKH
BBICKA3BIBAHUH

B (hopmanuzanuu
MOCTaHOBKH 3a[1aUH, ee
M3 crimcka ymeHu#t ypoBHst pelleHys, B aHAIH3E M
«OTJIMYHOY YMEET BCE IMyHKTHL, | MPOBEPKH peUICHUs,

. 3a MCKIIOUeHMeM 3, 9, 14, 14,
W3 criiicka 3HaHwMi ypoBHA

20, 22. YacTuaHO Bi1ajIeeT
«OTJIIHYHO» 3HAET BCe MYHKTHI, 34
B nyHxTax 11 1 12 A3BIKOM JIOTHKH
Xopomo uckmoyenueM 4, 6, 11, 16, 18,
P HCII0JIb3YET TOIBKO TabIHIIBI NpEIUKAaTOB
o 22, 24, 26. I1epeBon B nynkre 14
(6a30BbIit VCTHHHOCTH U J0KAa3aTelnbCTBa | B hopMaiusalim
3HAET TONBKO B OJHY CTOPOHY.
* >
YPOBeHb) OT IPOTHBHOTO IOCTAHOBKH 331a9H, ee
B nyskte 15 ymeer pelrenns, B aHalu3e 0
JONOTHUTEIBHYIO THTEPATYPY
NePeBOAUTE TOILKO NPOBEPKH PeICHUS.
HE M3ydal.
€ €CTECTBEHHOTO A3bIKa Ha
JOTUYeCKHit A3BIK. Bnaneer Bupamu
JOKa3aTeIbCTR:
IpAMEIM, nepeGopoM.
OmposepraeT ¢
NIOMOIIIBIO
KOHTpIIpUMepa.
OueHHBAET CHOKHOCTh
aJrOPUTMOB.
3HaeT OCHOBHbIE MOHATHS H 1. IIpumMenseT onepauyu Haj Paboras B koMaHe,
TOJI0KEHHST HHTYUTUBHOM MHOXECTBaMH. MOJKET TOJI
TEOPHH MHOXeECTB. 2. 3HaeT 2. Jloxa3biBaeT 6yseBnl PYKOBOJICTBOM,
Viosierpo- | onpeleienus TOX/1€CTBA 110 AHATIOTHYHEIM ApUMEHAS
HTeILHO NPONO3HIUOHANBHEIX ONepanmif. | npuMepam. HHCTPYMEHTapHil TeOpHH
o
P .. | 3.3Haer onpenenenue 3. IlpumenseT AHarpaMMbl MHOXECTB H JIOTHKY
(moporoBprii PaBHOCHIIBHOCTH. Dfinepa 11 10Ka3aTeibCTB. BBICKa3bIBAHUH,
yposeHL) 4. OnipeernseT A3bIK JOTHKH 4. Haxonurt cBoMcTBa Y4acTBOBATh B
NIPEHKATOB. 5. 3HaeT OTHOIIEHUH. dopMamzauun
aKCHOMAaTHYeCKUH MeToll. 6. 5. Pemraer 3agauu, cBS3aHHbIE MOCTAHOBKH 3a/Ja4H, ee
Paznuqaer gpopmansHele u C OTHOLIEHUSMH H PELUeHHs, B aHATH3E U
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HehOPMaIbHBIE JOKA3ATENbCTBRA.

7. 3HaeT pasHULy MeXIy
TeOpeMaMH U HCTHHHBIMH
yTBepKAeHUAMHU. 8. 3Haer
TOJILKO HEKOTOPBIC BUIBI
JOKa3aTenscTB. 9. 3Haer
HedopMaTbHOE OTIpeieneHue

ITOPHTMA M BRIYHCIHMOCTH. 10.

[NomMuuTh KAaccHbUKALMIO
Hanbojee 9acTo BCTPeUaeMBiX
3a/1a4 o K1accam CI0XKHOCTH.

OTOOPAKSHHAMH 110
AHAOrHYHBIM IIPUMEpPaM.

7. CtpouT TabJiHLbBI
HCTHHHOCTH.

8. 3azauu Ha
TaBTOJOFHUHOCTh H
PaBHOCHJIBHOCTE GOpMY
MOMKET peaTh TOJIbKO ¢
NoMOLIbIO TabauL
HCTHHHOCTH.

9. ¥MeeT nepeBoIHTh
YTBEPHICHHSA C ECTECTBEHHOTO
A3bIKa Ha JIOTHYECKHH S3bIK.
10. ITpuBoauT NpUMeEpBI
AKCHOMATHYECKUX Teopuil. 11.
IMoHuMaeT A0Ka3aTETBCTBO OT
NPOTHBHOTO.

IPOBEPKY peLIeHHUs.

SI3BIKOM JTOTHKH
MPeAUKATOB BAAAEET
TOJIBKO KOTJa 1714
TIepeBoa ecThb
aHAJIOTHYHBIH TIpUMep.

Moxer 1oKa3biBaTh
TOJILKO KOT/Ja eCTh
AHAJIOTUYHBIH IPHMED.

OLEHUBACT CIIOKHOCTD
aNTOPHTMOB, €CITH €CThb
AHANIOTHYHLIH NpHMeED.

12. CpaBHuBaeT
ACHMITOTHUECKHI pocT
byHKUH.

3. KoHTpoJabHble 3aaHusA

3.1 Tecrpl (mpuBegeHo 35 THNOBBIX Bompocos u3 150)

TecToBbIe 3aJaHHs AJIs1 raaebl 1
Bonpoc 1.
Kakwue yTBEpIeHHA NPABUITBHBI?

PaccykaeHue paBIbHO C TOYKH 3PEHUS JIOTUKHU TOJBKO TOra, KOIIa HCXOIHbIE TOCHUIKH HCTHHHBI,
JlornueckuMu pacCyX IEHUIMH MOXKHO TIOJTYYUTh HCTHHY, JaXKe eClIM UCXOAHBIE TOCHUTKH JIOXKHBI.

Jlornueckoe paccyxenue B moOoi npemmerTHOM o6nact TpefyeT AOCTATOUHBIE 3HAHMA STOM NpeIMeTHOI
obmacTH.

Ecau paccyxasi, Mbl IpUXOQUM K MPABHILHOMY BBIBOJLY, TO PACCyXAECHHE ObLIO TOTHYECKU MPABUIBHO.

Bomnpoc 2.
Kaxkue yTBepxaeHHA MPaBHIILHBI?

EcTecTReHHBIN A3BIK BCETAA MPOie GOPMATIBLHOTO.

Jleaykuus Bcernaa gaet BePHLI pesysbTar.

HEBgykiips He HCNIONB3YeTCs B TOUHBIX HAyKax.

UT00bI 9€10BeK CTAT YCTIEIHBIM B JKH3HH, OH He 0053aH BCer/1a IOrMuecKH MPaBHIbHO PACCyKAaTh.

Bonpoc 3.
KakHe yTBepKIeHUS [TPaBHITbHBI?

HIxonbHBIC 3HAHUA MAaTEMATHKH ~— 3TO T4 MaTeMaTHKa, KOTOpas NPUTOIUTCA KaXKIOMY B3POCIOMY.
COBpeMeHHaH C[)HZH‘-IGCK&)I KapTHHa MHpa HE ONHCHIBACTCSA HA MAaTeMaTHUYECKOM A3bIKE.
MaremaTHka B OCHOBHOM 3aHHUMaeTCA PCIICHHEM 3a1a4, KOTOPbIC UMEIOT TIPHKIATHOE 3HAYEHHE,
MaremaTuka YYUT YMCHHIO OTJHYaTh NOHATHOEC OT HETIOHATHOIO.

Bomnpoc 4.
Kakue yTBepKIeHHs NpaBUIbHbI?

MareMaTHKa y9UT OTIHIATH CMBICH OT 6ECCMBICITHIBL.

Haxe caMple OTOpBaHHBIE OT IPAKTHKH Pa3iesibl MATEMATHKH PAHO HIX NO3IHO HAXOJAT BAXKHBIE TIPUMEHEHUA.
EnuHCcTBeHHAs Le/ib MATEMATHKH — 3TO OTKPBITHE H 10KA3aTEIbCTBO HOBBIX TEOPEM.

MaremaTHueckas AesSTETPHOCTE HUKAK HE CBS3aHA ¢ BOMPOCAMH THKH.

Bonpoc 5.
Kaxne yTBepxaeHusA NpaBUiIbHEI?
10
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Codusmpl co3naBamu ToIbKO $unocodbi-coductsr, xusuime B JpesHem Pume.

Bce napanokcel, OTKpHITBIE B ApeBHEM MHpE, B HACTOALIEE BpeMS UMEIOT OOLIENIPHHSATLIE pEIIEHHS.
JpeBHerpeueckne coQUCTBI UMEIOT MHOTO o6uiero ¢ COBPCMEHHBIMH CYJIBSIMH B TOCYJapCTBE, B KOTOPOM
3aKOHONATENBCTBO CYKHT TOJBKO BJIACTH.

TecToBbl€ 3a1aHUs Q)15 rIaBbI 2

Bornpoc 1

Kaxne w3 cremyromux yTeepxaeHuit NpaBUIIbLHBI?
T

D,

Ded;

JCA, re A — NpoU3BOJILHOE MHOXKECTBO:

e A, rie A — IPOH3BONIBHOE MHOKECTBO.

Bomnpoc 2
OrnpenenuTe KOJAHYECTBO IEMEHTOB BO MHOMKECTBE P(P(A)), ecnn A=D. (P(X) ~ MHOXKECTBO-CTENEHb MHOXECTRA
X)

Bonpoc 3
Kakpe u3 cieyrommx Tpex QpyHKUmi ABASIOTCH CIOPbEeKTHRHBIME?

JiR-R, x—> x?+3x+5;
=f R-R, x— xP¥(x*-1);
JR-R, x— 2%,

Bomnpoc 4

ITycts Z — MHOXeCTBO LeMBIX YnCEN M 0TOOpaXKeHHe f(n) =n ortobGpakaer Z B Z. Kakue YTBEpPX)AeHHs 00 o0pa3ax
1 Ipoo0pa3ax MHOKECTB NPaBHUITEHbI?

(D) = {5}

(=2

fF1({1,2,0H =0

i Zy=2

(D)=

Bompoc 5
Kakue w3 cnemytomumx Tpex QyHKUHH UMEIOT obparHble GyHKUIMU?

SRR, x— x*3x+5;
SRR, x— xB(x>-1);
fR=>{y e Rjy>0}, x—> 2%,

TecToBble 3a1aHUs 1St r1aBBI 3

Bomnpoc 1
ITycts A — npoussonbHOE BbICKa3kiBaHue, JI — N0B0E TOKHOE BbICKA3bIBAHHE.
Torna HCTHHHOCTHOE 3HAYEHHE BHICKA3bIBaHUA 4 v JT ecTh

Hctuna

Jloxs

Takoe xe kak y 4
[IpoTtuBonionoxHo 4

Bormpoc 2
Kaxue napsr gopmy.1 1eficTBUTENBHO ABAAIOTCH PABHOCHALHOCTAMH?
Av B=B&-A4
11
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AV —d =——4
AvBvO=AvBvC

Bonpoc 3

Kakue napet popmysn neficTBUTENbHO SABIAIOTCA PABHOCHILHOCTAMU?
—\( Av B) =4 v -8B

A=A &B)v(4&—B)

A=(AVvBYVA

Bonpoc 4
Kakue napei popmyn 1eHCTBUTEIBHO SBAAIOTCA PABHOCIIILHOCTAMU?
A~B=(ADB)& (B> A)
A>DB=—AvEB
AvB=-4&-B

Bomnpoc 5

ITycts 4 — npousBosbHOe BhICKa3biBaHue, H — M0G0E HCTHHHOE BBICKa3bIBaRHe, JT — T0606 TOKHOE
BBICKA3bIBAHHE.

Kaxkas u3 gopmyn taBronorus? (B »1ux GopMynax nponosnuxoHaisHas MEepPEeMEHHAsA TOJIBKO A4)

Avin ~u
AvJih ~J
Avily ~A4
AvJiD ~-J

TecToBbIe 3a1aHUs IJIA I1ABLI 4

(20 Bonpocon)

Bomnpoc 1

3a1aH HEKOTOPBIH A3BIK NEPBOTO MOPAIKA ¢ KOHCTAHTAMM @ U b 0HOMECTHBIMH TPEAHKaTHRIME CUMBOSamMu P 1 .
[lycTs 3anana uHTepOpeTaLs, HOCUTENb KOTOPOit COCTOMT H3 ABYX 311eMeHTOB {a, b}. UnTepnpeTaws
npeaukaros: Pla) = 1, P(b) =1; O(a) = 1, O(b) = 0. Haiixire HCTHRHOCTHbIE 3HAYEHHUS tdopMyn B naHHOMH
uHTepnpeTaku (1 — ucTuHa, 0 — IOKD).

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

VX0() v YyO() =

Bonpoc 2

3a/aH HEKOTOPBIH SI3BIK EPBOrO MOPSAAKA ¢ KOHCTAHTAMM @ H b 0JTHOMECTHBIMU HPEAMKATHBIMH CHMBOAaMH P 1 (.
[Iyctb 3anana WHTepnpeTaLits, HOCHTENDL KOTOPOH COCTOUT M3 JBYX 37IEMEHTOB {a, b}. Unteprperamus
npeaukaros: P(a) = 1, P(b) =1; O(a) = 1, Q(b) = 0. Halinute HCTHHBOCTHBIE 3HAYECHIS (hopMya B NaHHOM|
uHTepnpeTauuy (1 — vetHHa, 0 — JI0KS).

(—Px) & ~0(x)) =

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

Bompoc 3

3a/1aH HeKOTOPbII A3BIK EPBOTO MOPSIKA ¢ KOHCTAHTAMHU @ M b OHOMECTHBIMH IIPE/IMKATHRIME CHMBOJIaMH P 1 Q.
IycTs 3anana HHTEPNIPETALINS, HOCHTEIIb KOTOPOH COCTOMT 3 IBYX 3/1€MEHTOB {a, b}. Unrepnperanus
npeaukaros: P(a) = 1, P(b) =1; O(a) = 1, Q(b) = 0. HailauiTe HCTUHHOCTHBIE 3HAYCHHUS dopMy1 B 1aHHO
uHTepnperaimy (1 — ueruHa, 0 — 10KD).

Vx INPx) v Q) =

Ix (Pla) & Q) =

Bonpoc 4

VHUBEPCYM —~ MHOXKECTBO KMBOTHBIX

Npenuxarsr:

A(x) = MCTHHA TOT1a U TONBKO TOTHA, KOIa KMBOTHOE X — Yel0BeK.
B(x) = UCTHHA TOT/IA H TOJILKO TOTAA, KOTIA JKUBOTHOE X — CBHHbA.
Bribepure npasunbHbIi mepeBon Ha S3bIK JOTHEH TIPEIHKATOR.
«HT00b1 He OBITH HEIOBEKOM HEOOXONHMO BLITH CBHHbEH).

Vx(B(x) D= A(x))
Fx(A(x) &—-B(x))
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3x(A(x) D>—B(x))
Vx(—A(x) DB(x))

Bompoc S.

YHHBEPCYM ~ MHOXECTBO BELLIECTBEHHBIX YHCE.

Ipenukars:

X =y - MCTHHA TOTJa H TOJIBKO TOT/a, KOTJa YHCIA X H y PABHBL.
J(x)=0 — 9ncao X ecTs pemenye ypasHeHus f{x)=0.

BriGepuTe mpaBriIbHbIN NEpeBO Ha A3bIK JOTUKH [IPEIMKaTOB
«Y ypasHeHHs f{x)=0 He MeHee ABYX PEmeHHty.

Iy (f)=0 & fix)=0 & —(x =y))
Jx=0 & fi)=0
Ix R(x) & Ty R(y)

TecToBhIe 3ajaHHs AJIM 11aBel 5

Bompoc 1

Kaxkue 13p1kH HCosB3y10TCH 114 ONHCAHUS (bOpMaNEHBIX aKCHOMATHYECKHX TeopHuii?
Pyccruit

Axrnuiickuit

SA3pIKK TIEPBOTO HOpAAKA

S3pIKH MPOTPaMMHUPOBaHAS

Bompoc 2

BeiGepure MpaBUIIbHbIE YTBEPXKICHHA:

TeopeMa B GopmanbHOl akcHOMATHYECKOH TEOPHH ONPeNeaeTCA CHHTAKCHIECKH.

B kadecTBe TeopeM (opManbHON akcHOMATHYECKOH TCOPHH BBIOHPAETCA YTBEPKIEHUE, MCTHHHOCTD KOTOpOro
TOATBEPKIAECTCS Ha TIPaKTHKE.

B KkauecTBe akcHOM (opmansHOll aKCHOMaTHYecKoii TEOPHH BBIGHPAIOTCSA YTBEPKICHUS, s KOTOPBIX He
CYLIECTBYIOT JOKA3aTEILCTRA.

Bompoc 3

Kakue dopMynsl sBns0TCA Teopemamu (win aKCHOMaMM) HCUHCIIEHHAS MPeAHKATOR?
——A D =4,

—(A&— A);

_'I(A\/"l A)

Bomnpoc 4
Kakue npasuna BeIBoga NPHCYTCTBYTOT BO Beex TEOPHAX MEePBOTO Nnopsiaxa?

Hpapuio Moayc norenc
[1paBuio BEIBOZA C TTOMOILIBIO MaTEMaTHIECKON HHAYKLUH
Hpasuno o606umenus

Bonpoc 5
Hns akcuoMaTH3aumy Kakoi o61acT MaTeMaTHL N UCHONB3YeTCH akcuoMatuka [lTeano?

I'eomeTpus

ApudmeTika

Anrebpa
Maremarigeckuii ananus
Teopus MHOKeCTB

TecToBbIE 331aHNS A5 I1aBbI 6

Bompoc 1
Hpenckaxure nanbonee BeposTHOE ClleIyIOLIEe THCIO B NIOCIE10BATETBHOCTH.
1, 8,27,64,?

Bonpoc 2
[Ipenckaxute Hanbonee BeposTHOE CIETYIONIEE YHCIIO B NOCTEA0BATEILHOCTH,
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1,2, 4,57,8,10,?

Bonpoc 3.

Kakue yreepx enns sepHn?

[puaimn Marematuueckoi MHIYKIHMH UMCET TpH Wara: 1) 6a3suc HHILYKLMK; 2) MHIYKTHBHbII nepexon; 3)
NpoBepKa.

Ipunum MaTeMaTHaeckol HHIyKIHH BRIPXAETCH OAHON U3 aKCHOM akcHoMaTHkH [Teano.

Boinonnenue 6asica uRIYKLMH HeOGA3ATENLHO LIS AOKA3aTE/IBCTBA 10 MATEMATHYECKOH HHAYKUHA.

Bompoc 4

Kakue yTBepkieHus BepHb1?

HoxkazarensctBo (HedopManbHoe) HOPOCTO B TOM CMBICHIE, 9TO KA AbIH HIAT «KakeTcs NPABUITbHBIMY, HaXE €CIIH Mbl
1 HE 3HAEM TOYHO, [10YEMY.

Hegopmanshoe nokasarenscrso Gesomubouo, [IOTOMY 4TO HCIIONB3YETCH NPHBLIYHBIA YeROBEYECKHTT A3bIK.
Jlorudecknit BBIBOX MPOCT, MOTOMY 4TO KaXabii W3 MHOFOYHC/CHHBIX €r0 LIAroB TAK NMPOCT, YTO COMHEHHS B
MpaBHIBHOCTH STHX LIATOB HE BO3HHMKAIOT H, MTOCKONBKY BECh BBIBOJ COCTOHT W3 TAKMX IHaroB, Mbl MPEANONaraem,
910 OH 6e30muboUeH.

Jlormueckuit BEIBOX HUMeer TPaHIMO3HYIO ITHHY, NOTOMY OMHOKH B HEM CIYYalOTCs Hame o CPAaBHEHHIO ¢
HeOPMATTBHBIM 10KA3aTEbCTBOM.

Bompoc 5
Kaxue yrsepkaenus sepHsi?

JIOI(&SaTBJIbCTBO CT@HOBUTCS TAaKOBBIM TOJIBKO B PE3YyNBTATe CONUAIBHOTO aKTa «HPHHATHA O0Ka3aTeaAbCTBAY. ITO
OTHOCHUTCA K MareMartuKe B TOM ke Mepe, 4YTO U K Cl)I/I3I/IKe, JIMHTBUCTHKE UIH OHOJIOTHH.

Tax, KaK IOKasbiBaI EBKJIHI[, cefyac HHKTO He JAOKa3biBaer.

HpelICTaBJIeHPIe O MaTEMAaTHYE€CKOM J0KAa3aTelIbCTRE MCHACTCSA CO BpEMEHEM,

TecToBbIE 3aJaHHs XS 1J1aBbl 7

Bonpoc 2

Kakue yrBepikaenns npapuisuei?

[IpuMHTHBHAs PeKypCHs PaBHOCHITbHA HCIIONB3OBAHMIO LUKIA for.,

B uncno GasucubIx ¢yHxumii npu onpenensenyn HaCTHIHO-PEKYPCHBHBIX (PYHKLUME BXOANT HUTIE He ONpe/ieNeHHasn
(ynxuus.

CyneprosHums H IPUMHUTHBHAS PEKYpCHS U3 BCIOZTy ONpeNeIeHHbIX (ByHKLMI MOMYYalOT BCHOM ONpe/ieie Huble
GyHKIHN.

Bompoc 2

Ompenenenue GpysKimu power(x, y) = x* Bo3Be1cHUSA B CTETICHD IS HATYPAJIbHBIX apIyYMEHTOB:
power(x, 0) =1

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

Kaxue yTBepiknenus npapunsner?

DyHKLHA He SBNSETCS IPUMHTUBHO PEKyPCHEHOI,

DyHKIUHS ONpeieieHa 9epe3 YMHOKEHHE C OMOIIBIO CYNEPIIO3HIIHNH.

DyHKUHA ABNAETCS 00IIEPEKYPCHBHOM,

Bompoc 3
Kaxue yTBepixaenns npapuibuer?
Maimna TelopHHTa Beeria OCTaHaBIHBAeTCH.
Mammna Teropusra — 910 dyHkums A TaKas, HTO /11 HEKOTOPOTO HATypalbHOIo 4Hcia # o6iacTs OTIpenesIe Hus
3TOH (YHKUMH eCTh IOIMHOKECTBO MHOKECTRA {0, 1, ..., n} x {0, 1}, a 061acTh 3HaueHMit ecThb TIOJIMHOKECTBO
mHO)ectBa {0, 1} x {JI,IT} x {0, 1, ..., n}.
Hycts Dy N — o6nacts ONPENENEHHS k-MeCTHOMN QyHKimu £ Dy ~> N. DyHKUHA [ HA3BIBAETCH BHIYHCIHMON 1O
Teropunry, eciu cymectsyer Mammna Tetopunra M Takas, 4To Kak TOAbko M HaumHaeT ¢ HHCTPYKLHH o,
0603peBas caMoi JIeBbiii CUMBOJI CTPOKH

<> 0 <ny> 0 .. 0 <pe>,
(Best OCTaNbHAs 4aCTh JIEHTHI MTyCTa), TOr/a:
ecnu flny, ma, ..., mi) onpenenewo, To M, B koHue KOHLIOB, OCTAHOBUTCA, 0603peBas caMblil JIeBbIH CHMBOJ CTPOKH
<Sm, na, ..., m)>, IPH 3TOM 9acTh, HAXOAAIIAACS CrpaBa OT 3TOH CTPOYKH, MyCTas.

Bonpoc 4
Kakue yTBepxaeHus npasuibHb?

14
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100n = O(n/100)
n=0(n%

2
0=

O(n)

n/100 = O(100n)

Bormpoc 35
JIng KakHX 3a1a4 HEM3BECTHA HX CIOKHOCTH?

Pemenue cuctem ypaBHeHHﬁ C LeNBIMU NEPEMEHHBIMH.
CocraBiaenue paCHHC&HHﬁ, YHHTBIBAIOUIHX ONpeAcieHHbIC YCJIOBHA.
HOCTpOHTb MHOKCCTBO BCEX NOAMHOMXKECTB HaHHOIO MHOXKECTBA.

Borunciuts 2(2k) IS 34JAHHOTO HAaTYPaabHOTO k.

PasMelnenne 0GcTyxHBAIOWIMX UEHTPOB (Tee)OH, TENEBUICHHE, CPOUHbIE Cary®0bl) AT MAaKCUMAILHOTO YHCa
KJIHEHTOB NPH MHHEMATBHOM YHCIIE [IEHTPOB.

Onpenenexue, OpOCTOE YHCIO MK HET.

Pasjioxenne mpocToro yuciia Ha MPOCThIE MHOKUTEH.

3.2 Dx3aMeHallHOHHBIE BONPOCHI 0 MpeaMety «MaTeMaTHIecKast JIOTHKA U

el i a i

o

10.

1.
12.
13.
14.

15.

16.
17.
18.
19.

20.
. SI3bIkH nepBoro nopska. IIpeankarsl U KBaHTOPBI.
22.
23.
24.
25.
26.
27.
28.
29.
30.
3L

21

&~

TEOPUS ATOPHTMOB

3aueM o0yuate MaTeMaTHKe (MHeHHe B. Venenckoro). JleMOKpaTUYHOCTh MATEMATHKH.

Yro Takoe mapanokcsl. Iapanoke «Jhxewy. ITapagoxcl Opanobpes u beprpana Paccena.

/1Ba OCHOBHBIX METONA pacCyKIeHUH. MHIYKIMS U Iy Kims. [Tpumeps1.

Jlornka u peanbbiit Mup. 3agada CMaUIHaHa 0 ABYX MIKATYJIKax.

HuTyHTHBHAA TeOpHs MHOXecTB. IIpuHIMN aGCTpakiy u NpHHLKN 0GbeMHOCTH. Kak IOKa3biBaTh PaBEHCTBO
MHOXKECTB?

OtHowenue BmodeHHs. [TycToe MHOXeCTBO. MHOXECTBO—CTENEHb. [lapagokc Beptpama Paccema u ero
3HaYeHHe.

Onepanuu Hag MHOKeCTBaMH: OGbeIHHEHHE, TEpPEeceueHHe, OTHOCHTENbHOE JOTIONTHEHHE, CHMMETpPHYECKas
PasHOCTE, A0COMMOTHOE JOMNOMHEHHE,

OcHoBHble OyJeBBl TOKTECTBA MUIs ONMEPAlMH Hal MHOKeCTBaMM. Kak WX /OKA3biBaTh. Teopema Benna o
JHarpamMax.

YrnopsinoueHnble napel 4 koprexi. [Ipsamoe npomsBeneHue Muo)ecTs. OTHOLIeHK. O61aCTh OTIpeeTIeHUS H
00/1acTh 3HaUeHHH OTHOWEHUA. O6pPaTHOE OTHOLIEHHE,

Kommosuums  othomenuit. OnpeneneHus — pedieKCHBHOCTH, CAMMETPHYHOCTH, TPAaH3UTHUBHOCTH H
AHTUCUMMETPHIHOCTH. [IpUMepsl OTHOMEHUIA.

OrtHomenue skBuBanenTHOCTH. [Ipimepsi. Kacesl sxBuBajienTHOCTH. CBOMCTBA KIIAccoB 3KBHBAJIEHTHOCTEI.
Pa3buenna MuoxkecTB. CBA3b pasOHeHHs MHOXKECTBA U OTHOLIEHHS IKBHBATEHTHOCTH. DPakTOp-MHOXKECTRO.
Hactuunplit nopsanok. Jluseitusiit mopsaok. [lpumepsr.

Onpenenenne ¢ynxumu. N-MecTHble QYHKIMH. W HBEKTHBHOCTD, CIOPBEKTUBHOCTEE M OHEKTHBHOCTH.
IMpumepsr.

YTo Takoe o0pa3 MHOXECTBA M MPooGPa3 MHOXKECTBA npu otobpaxenuax. KoMnosuuus asyx ¢yHKumit —
byHKIMS (TOKA3aTEIBCTRO).

Bhicka3biBaHusA M BBICKa3bIBATEIbHEE GOPMBI. [TPOCTEIE BLICKA3LIBAMUL.

CnoxHble BRICKa3bIBaHHA, [[PONO3ULINOHANBHBIE OTICPALIH.

SI3BIK JOTHKY BBICKA3bIBAHMIA.

Wnrepnpetauns GopMmys MOrMKH BbICKa3bIBaHMH. Tabiuibl MCTHHHOCTH. BBHIMONHHMbIE U OITPOBEPKUMBIE

hopMyisL.
Tasronornn v paBHOCHILHOCTH. CIIOCOBHI IOKA3ATENBLCTB.

A3pixu nepsoro nopsaxa. Tepmsl 1 GopMysbl. —

AA3biku niepBoro nopaaka. Muteprpetauns GopMys. OGUE3HAYUMBIE U BBITOTHHMBIE ¢$hopmMyJIbL.

Kax nepeBoauTs ¢ ecTecTBEHHOrO #3bIKa Ha A3bIK MEPBOTO nopsiaka? Kak MI€PEBOANTD €JHHCTBEHHOCTD?
AKCHOMATHYECKHH METOA. AKCHOMATHYECKHE TEOPHH: POPMATIbHBIE K HedOpMasibHbIE.

Teopuu neproro nopsuxa.

Hcuncienne srickaspiBanmif. [101HOTa, HETIPOTHBOPEUMMOCTE H Pa3peIuUMOCTh JOTHKH BbICKA3bIBAHUIA.
Heuucenue npeankaros. [ToaHoTa 1 (He) paspelIMMOCTE HCUHCTEHUS TpEINKATOB.

AKCHOMATHKa FeOMETPHH.

Axcuomaruka [leano.

Bubl MaTeMaTHyeCKHX 0Ka3aTenbe1B. POpManbHble H HeOPMABHBIE.
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Maremaruueckas unaykums.
JloKa3aTebeTBO OT POTHBHOTO 1 HOKa3aTe/IbCTBO HMILTHKAUUIT ¢ TOMOIIBIO KOHTPONO3HILHIL,
KomnerotepHsie nokasarenscrsa.

- DOPMATH3ALHS ATTOPHTMOB H BLIYHCTHMOCTH: HACTHYHO-PEKYPCHBHBIC QYHKIMH.
- DOPMANHALMA ATFOPHTMOB H BHIYMCTHMOCTH: MaillHHbI Tetoputra.

Tesnc Yepua.

. AJITODHTMHYECKH HepaspeliiMble 3a1ayy.

- CpasHeHue ckopocTH pocta $ynxmmit (O - Gonsmoe). Croska PE3YABTATOB O CPaBHEHUH DYHKLIH,

. ACHMNITOTHYECKas BPEMEHHAS CI0KHOCTS AIrOPUTMOB.

- Uro Gonblie BIHAET HA MAKCHMATTBHBII PasMEp 3a1a4H, KOTOPYIO Mbi MOXKEM DELIHTH: CKOPOCTb BBIUHCEHIs

WK CHOXKHOCTE aAropurMa?

. CnoxHOCTh 3a7134.
. Knaccuduranus samay no ux CIIOXKHOCTH. 3aiau NOTHHOMHATBHOM CJIOXHOCTH M 3al1a4yi dKCTIOHe HIHATbHOM

CJIOXKHOCTH.

- 3azauy, He NOMANAIONINE HU B KIACC E, mut B xnace P.

4, M&TOAM‘I&CKMQ MaTepuansbi

Tabanna 8. Copep:xanue aexuuii

Haumenosanne Dopmupye
Ne paszenon . M
HanmenoBanwue TeMm nekmmit mo paszenam
n/ KOMIIETEeH
1 CCBUIKH Ha JIMTEpaTypy
i 102074
1 | Muccus Brenenue B MaTeMaTHYECKYO JIOTHKY [1, 4, 6] OK-7
MaTeMaTH4YeCKOH
JIOTHKH. Kpartkast ucropus noruxu [1,4,6] OK-7
2 | OcHOBHI TeopHH Hurtyrtusnas TeOpHA MHOXECTB [1, 3, 4, 5, 6] IIK-3
MHOXECTB Onepanun Ham MHOXeCTBAMHU [1,3,5] I1K-3
OrtHotrenus [1, 3, 5] I1K-3
OKBHBAJICHTHOCTE H HOPSIOK [1, 3, 5] IIK-3
@ynxuun [1, 3, 5] I1K-3
3 | Ilponosuuyonansaas | Beickassisanus i BBICKa3bIBaTeNbHbBIE GpopMsel [1, 4, | TIK-3
JoTHKa 6]
SI3BIK IOTHKHM BBICKA3BIBAHHAIN [1, 4, 6] [K-3
Tasronornu u papHoCHIBHOCTH [1,4,6] IK-3
4 | s3bIku nepBoro IIpenmkars! u kBanTOpBI [1, 4, 6] IIK-3
Hopsjka Tepmbr u popmyne [1, 4, 6] IK-3
Ob6uIe3HaunMble H BHIIOIHHMbIC dopmysmsi [1,4, 6] | [TK-3
IlepeBon ¢ ectecTReHHOrO 3bIKA HA JOTHYECKH U IIK-3
obparHo [1, 4, 6]
5 | AkcHoMatHueckuii IIpeaBapurenbubie nonsTHS 1 pOCTRIC npuMepsr [1, | TIK-3
METOH 4, 6]
DopMaNbHBIE aKCHOMATHUECKHE TeopuH [1, 4, 6] IIK-3
Hcuncienue BeickasbiBanuii [1,4,6] T1K-3
LTeopHH TepBoro nopsaxa [1, 4, 6] ITK-3
AxcHoMaTH3aru reoMetpuH [1, 4, 6] I1K-3
Apudmernka Ileano [1, 4, 6] IIK-3
6 | Maremartuyeckoe Wuaykuns [1] [K-3
JIOKa3aTeIbCTBO | Maremaruueckas UHAyK1MS [1, 4, 6] I1K-3 7
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Pa3imuyHble BUBI 10KA3aTeIbCTB B MaTemMaruke [1] I1K-3
KoMnbroTepHble nokasarensersa [1] I1K-3
7 | AIPOPHTMEL H HactudHO-peKkypcHBHble GynKuuH [1, 2] [K-3
CIIOXHOCTh
H 3 1,2 IK-3
- Hpyrue popmamisanuy anropur™a [1, 2]
ANrOpHTMHYECKH Hepaspenimele pobiemst [1, 2] | ITK-3
CnoxnocTs anropurmos [1, 2] [K-3
Cnoxsocts 3ana4 [1, 2] IK-3

Tabsuna 9. Tembl NIpaKTHYECKUX 3aHATHIT

Ne HanmeHoBaHHE MpakTHYECKUX 3aHATHI KoMnereniuu
n/n
1. Pemenure gorugeckux 3anad OK-7
2. IepeBoabl ¢ €CTECTBEHHOTO s3bIKA Ha MaTeMaTHdeckuii u | [1K-3
00parHo
3. Onpenenenne HCTUHHOCTH U IIpeoOpazoBanus GOpMyI IIK-3
JIOTHKH BBICKA3bIBAHHM
4. Anrebpa MHOXeECTB I1K-3
5. 3aga4yy ¢ OTHOMICHHAMH I1K-3
6. 3agaun ¢ GyHKIHIMH [1K-3
7. 3aaus co CIenHaTbHBIMHE BHIAMHE OTHOINEHHH ITK-3
8. 3a1a4y ¢ BHIYHCIUMBIME GYHKIHAMH I1K-3
9. 3a/1auM Ha CJIOKHOCTH BEIYUCIICHUE IIK-3
Ta6mua 10. Tembl camocTosTe1bHOM PaGoThI
Ne Temarnka caMoCTOSITENIEHOM PabOTEI Komme Konrporp
/1| (TeMBI JUIS CAMOCTOSITEJILHOTO H3YYeHHS) | TeHIHH | BBITONHEHHS paboThI

1. | Muccus MaTeMaTH9eCKOM JIOTHKH OK-7 | IlpoBepka pernenns
PerueHue HHAMBUAYATBHBIX 33144, HHIMBHAYATbHEBIX

3aJa4, TeCTHI

2 | IlepeBobl ¢ €CTECTBEHHOTO A3BIKA HA IIK-3 IIpoBepka pemienus
MareMaTH4YecKHH 1 oOparHo. Peinenue 3aJad, TeCThl
HHIUBHIYAIBHBIX 3aJ1a4.

3 | Oupeznenenue HCTHHHOCTH H [1K-3 Iposepxka perenus
npeoOpa3oBaHust GOPMY.T JIOTHKH 3aJ1a4, TeCTHI
BBICKa3bIBaHUH. Pemenne
UHIUBHAYATBHBIX 337134,

4 | Anrebpa MHOXECTB. IK-3 ITpoepka perenus
Pemenue HHAMBAIYANBHBIX 3314, 3314, TECT

5 | OrHowmenwus. IK-3 [IpoBepka perenus
Pemenne HHAUBAIYATBHEIX 3a1a4. 3a/ia4, TecT ’

6 | OyHknum. [IK-3 IIpoBepka pemenus
Pemenne HHINBHIYaTBHBIX 3a0a4. 3aJa4, TeCT

7 | CennansHBle BHIBI OTHOIIEHHH. [IK-3 IIposepka pemenns
Pelnenne nHIMBHIYATBHBIX 3a/1a4. 3aJa4, TecT

8 | DopManbHBIE CHCTEMBL. [IK-3 | IlpoBepka perenus
Penienue 3a7ad NOBBIIIEHHON TPYIHOCTH. 3a]a4, TeCT
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9 | opmamuzanuu anropuTMma. IK-3 IIpoBepka pemenus
Pelenue HHaMBUyaIbHEIX 337141, 3a/1a4, TeCT
10 | CIOXHOCTL aNTOPHTMOB M CHOKHOGTL IK-3 ITporepka pemenns
3ana4. PelleHde HHIMBHOYATBHBIX 32734, 3aJa4, TecT
11 | Ilpopa6oTka nexumonHOro Marepuana OK-7, | Ouerxka ua
ITK-3 IK3aMEHE, TecT

OcHoBHEIE TpeGOBaHHS H MeTommueckue YKa3aHUA 110 PEUICHHIO 3a71a4, a TaKkKe YCJIOBHS
HH/MBHAYAIBHBIX 33144 [IPEACTABICHBI B [IOCOOUHH [7].

Y4ebHo-MeToaHYecKOE M HH(pOpMaIHOHHOE 06ecTieTeH e AHCIHILTHHDL (ay6mpyer
coaepxkanue pabouedi nporpamMmei AHCUHIIIHHBI):

OcnoBHas urepartypa

1. B. M. 3i03pk0B. Marematnyeckas JIOTHKA ¥ TEOPHS AITOPHTMOB: y4eGHOE MocoBHe, —
Tomcexk: 3 Kontent, 2015.— 236 ¢. ISBN 978-5-4332-0197-2

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

2. B. M. 3ro3pk0B. Teopus AITOPHTMOB: y4ebHOe MOCOBHe IS BY30B — 2-¢ H31., HCTIP. U JIOIL. —
Tomck: M3narenscreo Tomckoro yuuBepcutera, 2009. — 162 c. ISBN 978-5-7511-1932-4 (22
3K3)

3. B. M. 3io3pk0B, A. A. lleynanos. Matematrueckas noruka u TEOPHS aJIrOPHTMOB:
y4ebHOe mocobre s By30B — 2-e u3;1, — M.: T ops4as muHuA-TenekoM, 2007, — 176 c. —
(CenuanbHOCTh 071 BBICIIHX y4eOHbIX 3aBenenuit). ISBN 5-93517-349.2 (101 5Ks3.)

Aonosmurensnan auteparypa

4. Heneiiona H. H. Ipuxnagnas goruka: Yuebnoe nocobue / Huxomait Hukonaepmy
Henefisona; Munucrepcerso o6mero n npodeccuonansHoro o6pasosanus Poceriickoit
Qenepanuu, Vamypackuit TOCYRapCTBCHHBIN YHUBEPCHTET. - MkeBck : M3aaTenseTro
Yamyprckoro yausepeurera, 1997. - 385 c. (5 3K3.)

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

binvirbis64r_01/cgiirbis_64.exe?Z21ID=&I21 DBN=LIB&P21DBN=LIB&S21STN=1&S2IREF
=1&S21FMT=fullwebr&C21COM=S&S2ICNR=20&SZ1POI=O&SZ1P02=0&S21PO3=M=&SZ
1STR=DneMeHTHI MaTeMaTHIECKO JIOTUKH H TCOPHH MHOXECTB: Y4yebHOe 1ocobue JIIS BY30B —
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