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1. IIEPEYEHDb

IINTAHUPYEMBbIX

PE3YJIIBTATOB OBYYEHHMA 11O

JUCHUIVIMHE, COOTHECEHHBIX C IINIAHUPYEMBIMH PE3YJIbTATAMMU
OCBOEHUA OBPA30OBATEJBHOM NPOT'PAMMBI

Buj nesiTeJIbHOCTH BHIIYCKHUKA

JluciumiimHa OXBaThIBAET KPYT BOMPOCOB, OTHOCSIIUXCS K HAYYHO- MCCIEIOBATEIBCKON U
MPOEKTHO- KOHCTPYKTOPCKOMY BHJaM Mpo(ecCHOHANbHON AeATeIbHOCTH BBINIYCKHHKA B
COOTBETCTBUU C KOMITETEHIIUSIMU ¥ BUIAMU JCSITEILHOCTH, YKa3aHHBIMU B y4eOHOM IUTAaHE.

eab AMCHUIIHHBI
dopmupoBaHue y 00yJarommxcsi 3HaHU 00 00padOTKe U MPECTABICHUU IKCIIEPUMEHTATBLHBIX

JaHHBIX.

33[[3‘11/[ AUCHHUIIINHBI

CdopmupoBath y

(¢} 6yqa}0mnxc>1 3HaHHA,

YMEHHUS,

HaBBIKHU HUCIIOJIBb30BaHUA

MaTEeMaTHYECKOl JIOTMKH H TCOpHUU BBIYUCIUMOCTHU, OKA3BIBAIOIIUX HanOOJIbIICe BIMSHHUE HA
TCOPHUIO U TPAKTUKY COBPEMCHHOI'O ITPOrpaMMHUPOBaHH.

Kon
KOMIIeTEHIINH

Conep:xanue
KOMIIeTeHIIMii

Ilepeuyenn nuIaHNpyeMbIX
pe3yJibTaToB 00y4eHHs MO
AUCHUILINHE

1

3

OIIK-2

CIIOCOOHOCTh BBISIBIISITh
€CTECTBEHHOHAYYHYIO CYIIHOCTh Hpo0Iem,
BO3HUKAIOMIMX B XO0/€ MPO(hecCHOHAIBHON
IEATeNbHOCTH, IPUBJIEKATh JJISl MX PELICHUS
COOTBETCTBYIOILUI ¢buzuko-
MaTeMaTU4eCKHUil anmapar

3HaTh:

-CniocoOHOCTh BBISIBIISITD
€CTECTBEHHOHAYUYHYIO
CYIIIHOCTH IpOIIecca,
-OuU3MKO-MaTeMaTUYECKUE
3aKOHOMEPHOCTH MPOIIECCOB,
-CriocoObI OIICHKHU JJaHHBIX.
YMmern:

-Ilony4yars HEOOXOAUMYIO
uH(popmarrio, 00padbaTeIBaTh
ee,

- Mcnonp30BaTh NOJy4€HHbBIE
3HAHMS Ha MPAKTHKE,
Baagern:

- JlocTaTouHBIM ypOBHEM
MOHMMAaHUS MaTepuana, u
CITOCOOHOCTBIO BBISBIIATH
CYIITHOCTB TIpo0IIeM,
-CoOTBETCTBYIOIUM (PU3ZHKO-
MaTEeMaTHYECKUM armapaTom
JUISL PETICHUST PAKTHIECKUX
3az1ay.

[1K-2

CITOCOOHOCTD IpOBOAWUTE BBIYHUCIWTCIIBHBIC

IKCIIEPUMEHTHI c HCIIOJIb30BaHNEM
CTaHAAPTHBIX TMPOrpaMMHBIX CPCIACTB C
LETbI0 MOJTy4eHUS MaTeMaTHYeCKHUX
MojIeIen MPOIIECCOB u 00BEKTOB

aBTOMATHU3alluu U YIIPaBJICHUA

3HaTth:

- OcHOBHBIE TIPUEMBI
00paboTKH JaHHBIX,

-Metonb1 00pabOTKH TaHHBIX,
-CriocoObI IpeIcTaBIeHUS
AKCIIEPUMEHTAIbHBIX IaHHBIX.
Ymersn:

- [IpoBoauTs
BBIUHCIUTENbHBIE
OKCIIEPUMEHTHI C
HCIOJIb30BaHUEM




CTaHJAPTHBIX TIPOTPAMMHBIX
CPEJICTB C LEIBI0 MOIYICHUS
MaTeMaTU4YEeCKHX MOJEIEH
MPOLIECCOB U 0OBEKTOB
ABTOMATHU3AIMH U YIIPABICHUS
Baanern:

-CriocoOHOCTBIO MPUMEHSITh
CTaHJIapTHBIC TIPOTPAMMHBIC
CPEJICTBA C IEJIBIO TIOYYCHHS
MaTeMaTHYeCKUX MOJeIIeH

2. MECTO UCHUIIVIMHbI
IMPOI'PAMMBbI

B CTPYKTYPE OBPA3OBATEJILHOMI

Hucoummmaa b1.B./IB.05.02 MaTtematnyeckas JIOTHKa OTHOCUTCS K BApUATUBHOM YaCTH.
JucumiuinHna MareMaTrueckas JIOrHKa 0Oa3upyercss Ha 3HAHUAX, IMOIYYCHHBIX TpU

HN3YUCHUHN JUCLHUIIINH: MaTCMaTI/IKa, MaremMaTHudecKue MOACIN U MCTOJBI..

OcHOBbBIBasiCh Ha W3YYEHHHM NEPEUYHCIEHHBIX IUCUUIUIMH, MareMmarudeckas JOTHKa
MPEACTABIISIET OCHOBY JUISl U3YYCHUS TUCHUTUINH: ABTOMATH3aIIUS TEXHOJIOTHYECKUX MTPOIIECCOB
U TIPOU3BOACTB, METPOJIOTHs U U3MEPUTENIbHAS TEXHHUKA.

Takoe cucTeMHOE MEXIMCUUILNIMHAPDHOE M3YYCHHE HAMpaBiIeHO Ha JOCTHKECHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH MO KBaTU(pUKaUK Oakaiasp.

3. PACIHHPEJAEJEHUE OFBEMA JJUCHHUIIVIMHBI

3.1. Pacnpenesnienne od0beMa AMCUMILVIMHBI IO oopMaM 00yUeHH st

Tpyooemkocmob Oucyuniunsl ¢ uacax

—~ g R Buo
vl 3 S
H S 3 npomesncy
= X ¥ °
Dopma J = § S S Konmpons mounoii
o0yuenus S 2 S 2 § Has ammecma
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S| § S| <« |§z §3 S . | paboma yuu
9 $ 2 § § |§3 S § S §
SIS § |2 55§ &% | &8¢
o] 8 | | 8§ 538 K3 O ]
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Ounas 3 5 | 180 | 68 | 17 | 34 17 58 - DK3aMeH
3aounas 2 - | 180 | 15 5 5 5 156 - DKk3aMeH
3aouHasi(yckope - - - - - - - - - -
HHOE 00y4eHue)

OuHo-3204Hast - - - - - - - - - -




3.2.

Pacnpenesienne o0beMa AUCHUNJIMHBI

M0 BHIAM Y4YeOHBIX 3aHATHH M

TPYAOEMKOCTH
ému. 6 Pacnpeodenenue
Tpyoo- UHMEPaKmueHoIl, no cemecmpam, uac
Buo yueonuvix zanamuii eMKOCmMb | AKMUBHOU, UHHO6A-
(uac.) UUUOHHOU hopmaXx, 5
(uac.)
1 2 3 4
|. KontrakTHas padora o0y4aromuxcsi ¢
npemnojaanBarteeM (Bcero) 68 11 68
Jlexnun (JIk) 17 2 17
Jlaboparopusie pacotsl (JIP) 34 7 34
[Mpaktuueckue 3ansarus (I13) 17 2 17
I'pynnoBsie (MHAMBHYaJIbHBIE) KOHCYJIBTALUN + - +
I1.CamocTosiTeIbHAS paboTa 00yUaAOUINXCS 58 _ 58
(CP)
INoxroroBka K J1abopaTopHLIM paboTam 25 - 25
[ToaroroBKka K MPaKTUYECKUM 3aHATHIM 25 - 25
IToaroroBka K 3K3aMeHY B TEUEHHE CEMeCTpa 8 - 8
I11. IpomesxxyTouHast aTTeCTAIIUS DK3aMEH 54 - 54
OO61wias TPy10eMKOCTh IUCIMILTMHBI  Yac. 180 - 180
3ad. el 5 - 5

4. COAEP) KAHUE JUCIIUIIJINHBI

4.1. PacnipeesieHue pa3iesioB IMCUMILIMHBI 10 BUIaM Y4eOHbIX 3aHATHI
- 1J151 O9HO# (pOPMBI 00yUCHHS:

Buowt yueonvix 3anamuil, éxnouasn
Ne CaMoCmoamenbHyIo padomy 00yuaomuxca u
pasz- Haumenosanue Tpyooem- mpyodoemkocmy; (uac.)
Oena u pasoena u kocmb, Yyuednvle 3anamus Camocmos
memol mema OucCUuUnIUHb (uac.) naGopamop | npakmuuec | menbHas
neKyuu Hole Kue paboma
padomul 3aHamus oﬁyualowuxc;l
1 2 3 4 5 6 7
1. OcHoOBHBIE MOHSITUS 6
. 34 3 5 20
MATEMATHYECKOM JIOTHKH.
11. | DnemeHTHI MaTeMaTHIeCKOH 8 1 1 5
JIOTUKU
1.2. | Jlormueckue onepamnun 13 1 2 3 7
1.3.
Jlormueckue GpyHKUIUN 13 1 2 3 7
2. Kaaccunueckoe HCYHCIeHne
. 41 7 6 3 25
BbICKA3bIBAHMIA.
2.1. Jlornueckue nCYUCICHMSI 12 2 2 - 8
2.2. AnbaBuT sI3bIKa JOTUKU BBICKAa3bIBAHUS 15 2 2 3 8
2.3. [IponozunmoHansHbIe GOPMYITBI 14 3 2 - 9
3. AKCHOMATHYECKHE U 51 7 23 8 13




ajredpanyecKkue TeOpUn
3.1. ®dopmainbHas apudhMeTHKA 26 4 11 4 7
3.2. PekypcuBHble QyHKIIMH 25 3 12 4 6
HUTOro 126 17 34 17 58
- 17151 3204HOI (pOpMBI 00yUeHHS:
Buowt yueonwvix 3anamuil, exnrouan
Ne CAMOCMOAMEIbHYI0 PA0Omy 00yuaouwuxca u
pas- Haumenosanue Tpyooem- mpyooemKkocmby; (uac.)
dena u pazoena u kocme, yueonvle 3anamus Camocmos
memol mema OucCyunJIUHb (uac.) naGopamop | npakmuuec | menbHas
JleKkyuu Hble Kue paboma
padomul 3anamus obyuarowuxcsa
1 2 3 4 5 6 7
1. 1
OcHoOBHBIE ) MOHATHUA 53 1 1 50
MATEMATHYECKOM JIOTHKH.
1.1 i
DIIeMEHTHI MaTEMaTUYECKOU 155 ) 05 ) 15
JIOTUKU
1.2. Jlorudeckue onepanuu 17 1 0,5 0,5 15
13. | Jlornueckue pyHKIHH 205 i i 0.5 20
2.
K.ﬂaccnqemoeu HCYHUCJICHHE 57 1 5 1 53
BbICKa3bIBAHMIA.
2.1. Jlornueckue nCYUCTCHUS 16 - 1 - 15
2.2. AndaBuT si3bIKa JJOTUKU BHICKA3bIBAHUS 17,5 1 0,5 1 15
2.3. | lIponosunuoHanbHble GOpMYIIBI 23,5 - 0,5 23
3.
AkcuoMaTHyecKue U 61 3 2 3 53
aJredpanyecKne TEOPUH
3.1. ®dopmanbHas apupMeTHKa 23 1 1 1 20
3.2. PexypcuBHbIe QyHKIIMH 38 2 1 2 33
HUTOI'O 171 5 5 5 156




4.2. CopeprxaHue JMCOMIIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/iesiaM U TeMaM
PA3JIEJI 1.0cHOBHbBIE NOHATHUS MATEMATHYECKOH JIOTUKH

Bun 3aHsTHI B MIHTEPaKTUBHOW (hOpMe: MpeCcTaBIICHUE CIIaii 0B

1.1.D51eMeHThI MAaTEMATHYECKOM JIOTUKH.

Maremarrueckas JIOTUKa — pa3zesl HayKu, HICTOKH KOTOPOTO BOCXOIIT K Apucrotento (384 -322
r. 1o H. 3.). Kak maremarnyeckas AucuMIIIMHA Hayana (opmupoBaThes B cepeaune XIX B.,
Osarojapst paboTaM aHIJIMKUCKOTO Jiorkka u MmatreMaTrka J[x. byns (1815-1864).

Llenbto JOTWMKM SIBISIETCSl aHAIM3 METOJOB PACCYXKICHHM, IPU 3TOM JIOTHUKA, MPEXAE BCEro,
uHTepecyercss (opMoil, a He CoJepKaHHWEM pPACCYKACHUH, TO €CTh BBUICHSIET, CIEIyeT
UCTUHHOCTh 3aKJIIOYEHUS M3 MCTUHHOCTU MOCBUIOK. DTO BpeMs XapaKTEpU30BAHO KPU3HCOM B
¢usnke, OOYCIOBICHHBIM JIOMKOW CTapblX MPEICTaBICHHA O MaTepUATBHOM OOBEKTE, HE
VUUTBHIBAIOIIMX, YTO BCSIKUN MaTepHaIbHBII OOBEKT HEucuyeprmaeM IOCBOMM CBONCTBaM;
KPU3UCOM B MaTeMaTHKE, OOYCIIOBJICHHBIX OTKPBITUEM IOPSIKOB, TO - €CTh PACCYXKICHHIA,
MPUBOISAIINX K TPOTUBOPEUHSIM. VI3BECTHBI U JIOTUUECKUE TTapaJOKCHI.

1. TlpuMepoM MHOXECTB SIBIISFOTCS MHOXKECTBO BCEX CTYJICHTOB TPYIIbBI, MHOXECTBO
npenojaBareneil, MHOXECTBO Bcex roaeld. OObeKTbl, M3 KOTOPBIX COCTOMT MHOXECTBO,
HA3BIBAIOTCS €ro dJIeMEHTaMu. MHOXKECTBO MOTYT OBITh M 3JICMEHTaMH MHOXKecTB. Hampumep,
MHO’KECTBO CTYJEHYECKHX TPYII B KayecTBE AJIEMEHTOB COJIEPKUT MHOXKECTBO CTY/ICHTOB
OTJICIBHBIX TPYIII. BOJBIIMHCTBO MHOYKECTB HE SIBJISIFOTCS dJIeMeHTamMu camux cebs. Hampumep,
MHO>KECTBO BCEX JIIOJICH HE SIBISIOTCSA SJIEMEHTOM cebs, Tak Kak caMo He 4enoBeK. OmHako
MHOECTBO BCEX MHOXKECTB — DJIEMEHT CaMOTO ce0sl.

PaccmoTpum Temepp MHOXKECTBO A BCEX TaKUX MHOXKECTB X, 4TO X HE €CTh JJIEMEHT X.
CoriacHo onpeneneHuto, eciii A ecTh IEeMEHT A, ToO A TakXe U HE €CTh dJIEMEHT A, a eciu A
HE eCTh 3JIeMeHT A, To A ecTh ameMeHT A. B moOom ciiydae A ecTh 31eMeHT A U A HE ecTh
aneMeHT A. DToT mapagokc oTkpsIT b. Paccenom B 1902r.

CeMaHTHYECKUH MApaZOKC «DKEIa» TaKOB.

Hekoropoe nuiio roBoput: «Bpicka3zbiBaHUE, KOTOPOE s celyac IpOu3HeCy, JI0kHO». Crosiiee B
KaBBIYKaX BBICKA3bIBAaHUE HE MOXKET ObITh 0€3 MPOTHBOPEUHS HU UCTUHHBIM, HH JOXHBIM. DTOT
napajokc ObUT XOPOIIIO U3BECTEH B IPEBHOCTH (mapagokc IBOymuaa — [V B. 10 H.3.).

Tak Kak JOrMYecKue pacCyXIEHHUs COCTABISIOT CKeNeT BCEH MaTeMaTUKH M TEOPHs] MHOXECTB
JISKUT B €€ OCHOBE, TO MapaJ0KChl MOOYIUIM MaTEMaTUKOB K IOMCKY pEIIeHUs TPoOsieM U ObUIH
MPEJIOKEHBI PA3IMYHBIE aKCHOMATHUYECKHUE TEOPUH.

[naBHas 1e)Ib MPUMEHEHHUE B JIOTHKE MAaTEeMAaTUYSCKOW CHMBOJIMKH 3aKITI0YaIach B TOM, YTOOBI
CBECTH OIEpalMU C JIOTMYECKUMHU 3aKIIIOUEHUSIMHU K (hOpMaJbHBIM JACHCTBUAM HAJl CUMBOJIAMHU.
[Ipr >TOM HCXOIHBIE IOJIOKEHUS 3aIMCHIBAIOTCSA (OPMYIaMU, KOTOpPhIe MpeoOpa3yroTcst 1o
OTIpeNIeICHHBIM 3aKOHAaM, a TOJYYCHHBIE PE3YJIbTaThl UCTOJKOBBIBAIOTCS B COOTBETCTBYIOIIMX
TOHSITHSIX.

Jlornka Hanuia DSHEPruYHbBIE TPUMCHCHHWE B BBIYUCIHATEIBHOW TEXHWKE B  TEOPUU
npeoOpa3oBaHuU U Miepeaaur HHPOPMAIUU, B IKOHOMUKE, OMOIOTHH, ICUXOJIOTHH U T.1I.
Marematuueckass JIoTMKa pasfensercs Ha psaAg  OTHEIbHBIX  pa3JesioB: JIBY3HauyHad,
MHOTO3HAYHasl, TOPOTOBAsi, HETPEPHIBHAS, HEUETKAs, TOPSIKOBAS JIOTHKH.

OOBEKTOM MaTEeMAaTUYCCKOHW JIOTUKU SIBJISFOTCS JIFOOBIC JUCKPETHBIC KOHEYHBIC CUCTEMBI, a €¢
TJIaBHAA 3a/1a4a — CTPYKTYPHOE MOJICTUPOBAHNE TAKUX CUCTEM.

HHOHATHUE BBICKA3bIBAHUA

B mormke moj BBICKa3bIBAHHUEM IMOHUMAIOT TPEUIONKESHHE, OTHOCHTEIBHO KOTOPOTO MOXKHO
CKa3aTh, UICTUHHO OHO WJIX JIOKHO B HACTOSIIEE BPEMSI.

[Ipumepst: 1.JIon Bmamaet B A3oBckoe Mope. 2.J/IBa 6ombime Tpex. 3.5 ary.

[lepBble 1Ba MPEANIOKEHUS SIBISIFOTCS BBICKA3bIBAHUSIMU, TIEPBOE U3 HUX — HCTUHHO, BTOPOE —
J0HO. TpeTbe MpeIoKEeHNEe HE SIBISIETCS BbICKa3bIBaHUEM. JlOMyCTHM, YTO 3TO MpEJIOKEHHE




WUCTUHHO TOTJIa B CHJIYy €r0 CMBICIIA, OHO JIOJDKHO OBITH JIOXKHBIM. AHAJIOTHYHO, U3 JIOKHOCTU
9TOTO MPEIJIOKEHHS BBHITEKAET €r0 UCTUHHOCTD.
B anrebpe BbICKa3piBaHUN HE pacCMAaTPUBAIOT BHYTPEHHIOIO CTPYKTYPY U COJEpKaHUE
BBICKA3bIBAaHUM, a OTPAHUYMBAIOTCS PACCMOTPEHHUEM HMX CBOKMCTBA IMPEACTABISET WCTUHY WU
JIOXKb.
W3 BhICKa3bIBaHHMI MyTEM COCAMHEHUS UX PA3TMYHBIMU CIIOCOOAMH MOXKHO COCTABJISTH HOBBIC,
Oosee cloKHBIE BhICKa3biBaHUs. J[ns oOpa3oBaHUsS TakWx KOMOWHAIUK OyJeM HCIOIb30BaTh
JIOTUYECKHE OIepaIlii, OCHOBHBIC U3 KOTOPBIX BBOJATCS CJICAYIOIIUM 00pa3oM.
1.2.Jlornueckue onepamuu
ITycTh maHbBl ABa TPOU3BOJIHHBIX BhICKa3bIBaHUS A U B.
1. Boipaxxenue AAB o3HauaerT BbICKa3blBaHME, MCTUHHOE TOJBKO TOrJa, Korma A
B uctunnel. Takoe BBICKa3bIBAHHME Ha3bIBACTCA KOHBIOHKIMEH BhICKa3biBaHMSI A m B.
CumBon A 03Ha4aeT onepanuio, Ha3bIBaEMYI0 KOHBIOHKIMEH. B 0ObdHON peun sTOM
omnepanuu COOTBETCTBYET COCIMHEHUE BbICKa3bIBaHUU CcOI030M «M», «A», «lA». bynem
CUMTaTh, 4TO €ciau A, B MCTHHHBI, TO OHH COOTBETCTBEHHO NMPUHUMAIOT 3HAauYeHUE 1,

j10xHO — 0.
Tabnuia ICTUHHOCTH JaHHOU orepanuu uMmeeT Bug A?&
A B AAB
0 0 0
1 0 0
0 1 0
1 1 1

Jlornyeckue onepanuu Ha3bIBatOTCS KOHBIOHKIMEH.
2. BeIpaxenue A~ B o3Ha4aeT BhICKa3bIBaHUE, HICTHHHOE, KOT/IA, IO KpaliHE MEPE OHO M3
BBICKa3bIBaHMe A uin B mcTuHHO.
Takoe BbICKa3bIBaHUE HA3bIBAETCS AM3bIOHKIMEH BbickasbiBaHUil A 1 B. CumBon = o3Hauaer
oTepaiuio, Ha3blBaeMOW TU3BIOHKIMEH. B 0OBIYHONM peun 3TOil omepamuu COOTBETCTBYET
coeMHEeHNE BEICKa3bIBaHuEM CBI3kon «JIN .
Tabnuiia HCTUHHOCTH

A B A" B
0 0 0
1 0 1
0 1 1
1 1 1

3. Beipaxernne A>B o3HadaeT BBICKa3bIBaHHE, KOTOPOE JIOKHO TOT/IAa W TOJBKO TOT/IA,
korma A wmctuHHO, a B 1moxno. Takoe BBHICKa3bIBAHME HA3BIBACTCS HMILIMKALMCH
BbICKa3biBaHU A u B. CuMBOJ > 03HaudaeT omnepanuio, Ha3bIBAEMYIO HWMIUTMKALIUEH.
Yuraercsa «A Biedet B» nim «ecinu A, To B»

Tabmuna uctunnoctu (A>B) = ( AY B)

A B A>B

0 0 1




1 0 0

1 1 1

4. Boipaxxenne A~B 03HavaeT BbICKa3blBaHUE, KOTOPOE UCTUHHO TOTJIa U TOJBKO TOr/Aa, Koraa A
u B 00a uctuHHBI, nin 00a J10KHBL. Takoe BBICKa3bIBaHHWE HA3BIBACTCS DKBUBAJICHTHOCTHIO. B
OOBIYHOM pEUYr ITON OmNEepali COOTBETCTBYET COCIMHECHHME BBICKA3BIBAHHUS «TOTJIA M TOJBKO

Torna, korjaa». (AB Y AB )=A~B

A B A~B
0 0 1
0 1 0
1 0 0
1 1 1

5. Beipakenne A o3HayaeT BBICKA3bIBAHHE, KOTOPOE MCTUHHO, KOTAa A JIOKHO M JIOXKHO,
Korja A — UCTUHHO.
Takoe BbICKa3bIBaHHE HA3bIBACTCA OTPUIIATEIHHBIM BbICKa3biBaHHEM A. UepTouka HaJ OyKBOIi
O3HAYaeT OIMepaluio, Ha3bIBAEMYIO OTpHUIIaHHEeM. B  00blYHOW peun JTOW omepauuu
COOTBETCTBYET 00pa30BaHNE HOBOTO BBICKA3bIBAHMSI C TOMOIIBIO yacTuilbl HE.

A B

0 1

1 0

6. Omepanueil HepaBHO3HAYHOCTH (PaBHOMMEHHOCTH) BBICKa3bIBaHWN A,B Ha3bIBarOT
COCTaBHOE BBICKa3bIBaHUE, 0003HauaeMoe AB, KOTOpoe UCTUHHO TOTJa U TOJBKO TOTJA,
KOrJla 3HA4Y€HHE WCTUHHOCTH BbBICKa3bIBaHWNW A,B TPOTHMBOIONOXKHBI W JIOKHO B
MPOTUBHOM CITy4ae, YTo OTpaxkaeTcs Tabnuieid HCTHHHOCTH

A B ADB
0 0 0
0 1 1
1 0 1
1 1 0

B cocraBneHHOM BBICKa3bIBAHUH MOPAIOK BBIITOJHCHHUA JIOTUYCCKHUX onepauﬂﬁ OIPCACIIACTCA
KpYTJIBIMU CKO6KaMI/I, a Ipu HUX OTCYTCTBUHM CHadaljla BBIIIOJIHACTCA OTPUIIAHUE, a
3aTEM KOHBIOHKIINA, JAJICC OU3BIOHKIUA, a IIOTOM BCC OCTAJIbHOC. HpI/I OTCYTCTBHUU CKOOOK
MOPAIO0K OII€palu COBIAAACT C IMMOPAAKOM UX IMEPCUUCITICHUS.

HaHpHMep, OIpeaAciIiM 3HAYCHUC UCTUHHOCTHU COCTABHOT'O BBICKA3bIBAHUS

D=A&(A&B>C)" A &B
npu A=0, B=1, C=1
A&B=0, A&B>C=1
A&(A&B>C)=0



A &B=1, D=1.
Paccmorpum obOparnyro 3amauy. Ilycte D=0. Heobxoaummo HaWTH XOTs Obl OAMH HaOOp
3HaueHHe BhIcKa3zbiBanui A, B, C, npu kotopsix D=0.
B cocraBnenHOM BbICKa3bIBaHUU «Dy MOCIeqHeH TOrnYecKoil onepaluu SBIsSETCs TU3bIOHKIHS,
MO3TOMY COCTaBHBIEC BHICKA3bIBAHUS
b A&A&B>C)=0
A &B=0.
Jlst Toro 4To0BI

A&(A&B> C)=0 , neo6xoaumo urobsl mm A=0 , wu (A&B> C )=0

PaccmoTpum ciyyaid, koraa

(A&B> C)=0.

[Tocnenueii onepanueit 31ech SABISICTCS UMIUIMKALUS, paBHas ) B €JMHCTBEHHOM Cily4ae, Korja

(A&B)=1, a C =0. Orcroga umeem C=1, A=, B=1. SIcHo, uTO nmpu A=1, B=1 cocraBHOE

BbIcKasbiBaHue A &B=0. Taxum 06paszom TpeOyeMsblii Habop 3Hauenuii A, B, C onpeneneH.
1.3.JIornueckue dhyHKINH.

OTIHYUTENBHONH OCOOCHHOCTBIO JIOTUYECKMX (DYHKIMHA COCTOUT B TOM, YTO OHH MPUHUMAIOT
3HAYEHHUS] B KOHEYHBIX MHOXKecTBax. [Haue roBops, 00IacTh 3HAUYEHUN JIOTUYECKON (DyHKIMU
BCEr/ia MPEJICTaBIsET CO00M KOHEYHYIO COBOKYITHOCTH YHCEJI, CHMBOJIOB, ITOHSTHI, CBOWCTB W,
BOOOI1IE, JTFOOBIX 0OBEKTOB.

Ecnu oGnacTh 3HaueHUi QYHKIUN COACPKUT K pasiMyHBIX 3JEMEHTOB, TO OHA Ha3bIBacTCS K-
3HaYHOM (pyHKUHEH.

[TepernMeHnyeM 3JIeMEHTHI O0JIaCTH 3HAYeHWH (GyHKuU umcnamu 1, ...k (wm o6o3HayvaroT
OykBamu).  Ilepewer  BceXx  CHUMBOJIOB,  COOTBETCTBYIOIIMX  OOJIaCTH  3HAYCHUH,
HA3BIBAIOT AI()aBUTOM, a CAMH CHMBOJIBI - OYKBaM# 3TOT0 asihaBuTa (JIATHHCKOTO, PYCCKOTO WA
npyroro andaBuTa, MOPSIKOBBIE YHCIIA WIH JHOObIE IPYTUE CUMBOJIBI).

Jlormveckne (GYHKIMM MOTYT 3aBUCETh OT OJHOW, ABYX M JIIOOOr0 4YHCIIa TEPEeMEHHBIX
(aprymMeHToB) X1, ..., Xq.

B TeopeTHKO-MHOKECTBEHHOM CMBICIEC JIOTHYeCKHe (YHKIMH n mepeMeHHbix Y=f(X, ...,
Xn) TIPEIICTABIISIET COOOM OTOOpakeHHEe MHOXECTBa HaOOPOB (N-MEPHBIX BEKTOPOB, KOPTEXEH
MOCJIEIOBATEILHOCTE) BHUIA (X1, X2, ..., Xp) SBISIIONIErocs OOJACTHIO €€ OINpeeNICHHs, Ha
MHO>KECTBO €€ 3HaUCHU.

Ecin aprymMeHTBI MPUHUMAIOT 3HAYEHUS M3 TOTO K€ MHOXECTBA, YTO U cama (YHKITUS, TO €€
HA3bIBAIOT OJIHOPOJAHON (PYHKIIHEH.

Jlormveckyro (YHKIIMIO MOXKHO TakK)Ke paccMaTpuBaTh Kak OIEpaIfio, 3aJIaHHYI 3aKOHOM
KOMITO3UIIUU

X3 XXo X, XX>N, roe Xy, ..., X, — MHOXECTBa, Ha KOTOPBIX OMPEJICIICHBI apTyMEHTBI

X1€X1 ,)CZEXz, ...,anXn.

Eciu X1= Xo=...= Xp=N, u ogHopoHas ¢pyHKIUS, paccMaTpUBaeMas Kak 3aKOH KOMIIO3UIIMH
N">N, onpezenser n-MecTHYIO OHepalHio Ha KOHEYHOM MHOkecTBe N.

O6nacteio onpenenenus: ogHopoanoi Gyukuu Y=Ff(X1, Xo, ..., X;) CAYKHT MHOXECTBO HaOOPOB
(x1, ..., Xn), Ha3bIBAEMBIX CJIOBAMH, TJ€ KaXJblii W3 apryMEHTOB X1, X2, ..., Xp 3aMCHSETCS
oykBamu k-uunoro andasura (0,1, ..., (k-1)). KomuuectBo n 6ykB B JaHHOM CJIOBE ONpeeiseT
€ro JIuHY.

O4eBHIHO, YHCIO BCEBO3MOXHBIX CIIOB JUIMHBEI n B k-mdyHoM andasure paBHo k. Tak kak
KOKIOMY TaKOMY CJOBY HWMEETCS BO3MOXXHOCTh WPEJICTaBUTh OJHO U3 k 3HaueHUi
MHOkecTBa N, TO 00Iee KOJIMYECTBO OJHOPOJMHBIX (DYHKIUH OT N MEPEMEHHBIX BBIPAKACTCS

k¥
YHUCIIOM .
Ecnmu OykBamu andasurta ciayxkar umciaa or 0 go (k-1), TO Kakmoe cCI0BO (X1, X2, .eey
xn) CUMBOJIMYCCKU NPCACTABIIACTCA ynOpHI[O‘-IGHHOﬁ IIOCIEA0BATEILHOCTRIO N TAKUX YUCEI U
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paccMaTpuBaeTCs Kak 3amuch N-Pa3psIHOTO YHUCIIA B TMO3UIIMOHHOW CHCTEME CUHCICHHS C
OCHOBaHHEM K, TO eCTh

n
q :Z Xikl'l- 1
i4

i xa K" ok xakt k=

Yucna q=0,1,....k"-1 ciyxar HoMepaMu CIIOB M T€M CaMbIM Ha MHOKECTBE BCEX CJIOB BBOIHUTCS
€CTECTBCHHAs]  YIOPSAJOYECHHOCTh. AHAJIOTUYHO HOMepaMu (YHKIUHA MOXKHO CUHTATh
k" paspsiHble YKCIa B TOI JKe CHCTEME CUMCIICHHUSI.

Paznmuunel crioBa MHBL n B JaHHOM andaBute oOpa3yercs KaK N-TIEPECTAaHOBKH C
MOBTOPEHUSIMH.

Taxk B Tpex3naunoMm andasute (0,1,2) cioBamu auHbI 4 OyIyT BCEX YETHIPEXPa3psIHBIC YHCa C
ocHoBanueMm k=3, T.e. 0000, 0001,0002,0010, 0011, ..., 2221, 2222 KOTOpPBIE COOTBETCTBYIOT
necaTUYHBIM yuciaaM ot 0 1o 80=233+2+3242314230,

[TocTaBUTh KaXAOMy TaKOMY YMCITY B COOTBETCTBUU OJHY U3 OykB andasurta {0,1,2}, momydum
HEKOTOPYIO (DYHKIIHIO YEThIPEX MEPEMECHHBIX

f(Xl, X2, Xa, X4),

3¢ _ 81
IpUYeM KOJIMYECTBO TaKUX (PYHKIIMH BBIPA3UTCS YHCIOM 37 =37
HauOonee mpocTbIM M BaKHEHIIMM KJIAaCCOM OJHOPOAHBIX (YHKLUH SIBISIOTCS JBY3HAuHbIE
(OyneBbl) (GyHKIUHM (MHOTJA €€ Ha3bIBAIOT MepekirouareiabHoi). Dynkuus f(X, Xz, ..., Xn1,

Xn) IprHUMaeT 1Ba 3HadeHus 0,1 u 3aBucut ot nepemenubix X; € {0,1}, i= Ln

Ob6nacteio ompenesneHus: 0yneBoil (YHKIMU CIYKUT COBOKYITHOCTh BCEBO3MOKHBIX N-MEPHBIX
HabopoB w3 0 m 1, a mIsd ee 3amaHWs JOCTaTOYHO YyKa3aTh, Kakue 3HAUCHUS (YHKIUU
COOTBETCTBYIOT K&KIOMY M3 9THX HaOOPOB, T.€. OCYIECTBUTH TAOIMYHbIC 3HAYCHUS (DYHKIIUH.

X1, X2, .., Xn-1, Xn f (X1, X2, ..., Xn-1, Xn)
00..00 £(0,0,...,0,0)
00...01 f(0,0,...,0,1)

11...10 f(1,1,...,1,0)

11...11 f(1,1,...1,1)

Kaxxgomy Habopy a=(ay, ...,0n) o € {0,1} cTaHOBUTCS B COOTBETCTBUH YUCIIO

N=0:2""+...+ 012+ an.

Ha6opawm (0, 0, ..., 0,0), (0,0, ...,0,1), ..., (1, 1, ..., 1, 1) coorBercTByIOT umncna 0,1, ..., 2
Jlerko BUJIETH, YTO YHCIIO N-MepHBIX Ha6opos u3 0 u 1 pasHo 2".

Ecnu 3adukcupoBars n mepeMeHHBIX X1, X2, ..., Xn , TO pa3Hble GYHKLUUHU OT MEPEMEHHBIX X1, X2,
..., Xn 3aJIAI0TCS pa3HbIMM TaOnHIaMU. YHCIO pa3IUYHbBIX TaOJIHIl paBHO YMCITY BceX (QyHKIUI
OT TEPEeMEHHBIX X1, X2, ..., Xp. Uucao OyneBbIX (YHKIMA OT n MEepeMeHHBIX X1, X2, ...,

2H
Xn paBHO 2

[ToznakomMuMCs ¢ IpyrUMH crioco0amMu 3afaHusi OyneBoil PyHKIIMH.

CHauvaza mo3HakoMuMcs ¢ (PyHKIMEH OJHOW M JIBYX NMEPEeMEHHBIX, KOTOpPbIE MHOTa Ha3bIBAIOT
«@JIEMEHTAPHBIMUY» (YHKIIUIMU. }

QVHKINN AJITEBPHI JIOTUKH U X OCHOBHBIE CBOUCTBA.

PaccMOTpUM MHOKECTBO BEKTOPOB X ={ X1, X2, ..., X }, IYCTh KOOPJAMHATHI TUX BEKTOPOB
npunuMaoT 3HadeHus 0 wim 1. TakuM o6pa3oM, MHOXKeCTBO X coCTOMT u3 2" pasnMuHBIX
BEKTOPOB.
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COBOKYITHOCTb KOOPIMHAT HEKOTOPOro (PMKCUPOBAHHOTO BEKTOpa X M3 MHOXKeCTBa X Gynem
Ha3bIBaTh JIBOMYHBIM HAOOPOM HMJIH TTPOCTO HAOOPOM.

ConocraBuM KaxaoMy Bektopy X umcio 0 wim 1, T.e. Ipou3BeeM OJHO3HAYHOE OTOOpaKeHHE
X Ha MHOXecTBO Y={0,1}.

PA3JIEJI 2 Kuaaccuyeckoe MCHYUCIeHHE BHICKA3bIBAHUM
2.1.Jloeuyeckum ucuucnenuem, Aa MPOCTO UCHUCTeHUEM, Ha3bIBaeTCs (hopMabHas CHCTEMA,
B KOTOpOHW OIpeaeneHbl andaBuT, MpaBuiia MOCTPOCHUS (OPMYI, HEKOTOPOE MHOXKECTBO
aKCMOM U TMpaBUJl BbIBOAA. AKCHOMBI M TMpaBWJia BBIBOJA TMO3BOJISIIOT CTPOUTH HOBBIC
(hopMysIbl, KOTOpBIE SBISIOTCS OOIIE3HAYMMBIMU, T.C. TAKXKE SIBIISIOTCS aKCHOMaMU WIIH
TeopeMamiu. [Ipasuna 6616004 NPUMEHSAIOMCS HENOCPeOCMBeHHO K (QopMyiam, a He K
maobauyam ucmurnrHocmu. VicuuciieHne BBICKA3bIBAHWM MOJKET BKJIFOYATh MHOTO aKCHOM H
Majo TpaBWJI BBIBOJA, TOTJa OHO OOpa3yeT aKCHOMATHYECKYyH (OpPMaIbHYIO CHCTEMY
WU KIACCUYeCKoe UCHUCTIeHUEe BblCKA3bIBAHULL.
Jlorvka BbICKa3bIBAaHHIA, HJIM [TPOIO3HUIIMOHAIbHAS JIOTHKA (Propositio — «BBICKA3bIBAHUE),
WIM HCYUCIICHUE BBICKA3bIBAHMI—U3y4aeT CII0KHbIE, OOpa3OBaHHbIE M3MPOCTHIX, U HX
B3aUMOOTHOILIICHUS. B OTiIMYME OT JIOTMKH NPEAUKATOB, BHYTPEHHSS CTPYKTypa MPOCTHIX
BBICKA3bIBAaHUI HE PACCMATPUBAETCS, & YUUTHIBACTCS JIMIIb, C IIOMOIIbIO KAKUX COIO30B U B
KaKOM IMOPSJIKE MTPOCTHIE BHICKA3bIBAHHS COWICHSIOTCS B CJI0KHBIE.
HecmoTpss Ha CBOIO BaXKHOCTh M HIMPOKYIO cdepy MpUMEHEHUs, JIOTMKa BBICKAa3bIBAHUU
SIBJISIETCS IPOCTEUILIEH JJIOTUKOM U UMEET OYEHb OTPAHUYECHHBIE CPEACTBA JJIS1 UCCIEAOBAHUS
CYXKJICHUU.
Jloruka BbICKa3bIBaHUU SIBJISIETCS TEOPUEH TEX JIOTMYECKHUX CBSI3€M BBICKA3bIBAaHUI, KOTOPHIE
HE 3aBUCAT OT BHYTPEHHET0 CTPOCHHUSI (CTPYKTYPbI) MPOCTHIX BHICKA3bIBAHUH.
Jloruka BhICKa3bIBAHUN UCXOIUT U3 CIACAYIOIIMX ABYX IOIMYIIECHU:
1) Bcskoe BbBICKa3bIBaHHWE SABISETCS JHOO MCTUHHBIM, JUOO JIOXKHBIM (TIPUHIIUI
JIBy3HAYHOCTH);
2) UCTUHHOCTHOE 3HAYCHHE CJIOKHOTO BBICKA3bIBAHUS 3aBUCHUT TOJIBKO OT MCTHHHOCTHBIX
3HAYEHUW BXOJAIINX B HETO MPOCTHIX BHICKA3bIBAHUI U XapaKTEPa UX CBS3U.
Ha ocHoBe 3Tux nomymieHuil paHee ObUIM JaHBI CTPOTHE OMpPENETICHHs JIOTHYECKUX CBS30K
«H», «WIN», «ECIH, TO» W Ap. OTH ompeneiacHus (GopMyIupoBalINCh B BHUAEC TaOIHUIL
WMCTUHHOCTU U HA3bIBAIMCh TAOIWYHBIMU OMpeAeNeHUsIMU CBA30K. COOTBETCTBEHHO, CaMO
MOCTPOEHUE JIOTMKHA BBICKA3bIBAHUI, ONMUPAIONIEECS HA JIAHHBIE ONpPEICICHUS, Ha3bIBACTCS
TaOMUYHBIM €€ MTOCTPOCHHUEM.
SI3bIK  JIOTMKM BBICKA3bIBaHUM  (IIPOMO3UIIMOHAIBHBIA  SI3BIK) MCKYCCTBEHHBIM SI3BIK,
MpeAHa3HAYEHHBIN I aHAJIN3a JJOTUYECKON CTPYKTYPHBI CII0KHBIX BbICKA3bIBAHUIA.
2.2.Anghasum s3v1Ka 102UKU 8bICKAZLIBAHULL
Hcxomupie cUMBONBI, WM an(aBUT s3bIKa JIOTHKK BBICKA3bIBAHWN, pa3/IeIeHbl Ha
CIEAYIOUIUE TPU KATETOPUH:
* POTIO3UIIMOHANIbHBIE OYKBHI (ITPOMO3UIIMOHANIEHBIEC IEPEMEHHBIE):
PoTs, f‘.*pl: 1,71, 511."‘1! acs

* JIOTUYECKHE 3HAKHU (IOTHYecKue coro3pl): =, M\, V| —,

* TEXHUUYECKHE 3HAKH: t:—neBas[ CKOOKa, )— npaBas CKoOKa.

- JIpyrux 3HaKkoB B angaBuTE sI3bIKa JIOTUKH BHICKa3bIBAHUI HET.

Iponosuyuonanvhvie nepemertole

[Ipono3uiinonanpHas TMEepeMEeHHass — TIEpEeMEeHHas, KOTOopas B TMPOMO3HIIMOHAIBHBIX
(dhopMyIIax CIy>KUT JJIS 3aMEHBI COOOH 3JIeMEHTAPHBIX JIOTHYESCKUX BBICKA3bIBAHHM.
2.3.I1Iponosuyuonansvhsie hopmysl

Ponb  cTpyKTypHBIX  0OOpa30BaHW, aQHAJIOTWYHBIX  JJIEMEHTAPHBIM W CJIOXKHBIM
BBICKA3bIBAaHUSIM, UTPAIOT B OTOM si3bike ¢opmynbl. [IpomosunmonansHas Gopmymna —
KOHEYHAsl TOCJICI0BATEIbHOCTh 3HAKOB al(aBuTa, MOCTPOCHHAS IO H3JI0OKCHHBIM HHUXKE
mpaBWwIaM H 00pa3yrolasi 3aKOHYEHHOE BBIPAKEHUE SI3bIKA JIOTUKH BBICKA3bIBAHHIA.

12



3arnasuble nmatunckue Oyksel A, B, ... ymorpe6nsiorcs mms o6oszHaueHus (Hopmyi.
WnaykTuBHOE onpeneneHue GopMyIIbl JOTMKHU BHICKA3bIBAHUA:
* IIPOTIO3MIIMOHAJILHAS TIEPEMEHHAS €CTh (OPMyYIIa;
- ecmn A — npoussonsuas Gopmyna, o —.A — Toxke Gpopmyina;

ecrn A u B — nmpoussoneaele  popmynsl, To (A Bi [AAE] (Ao B (Av B
u (AY B ) toxe Gopmysr;
- Jlpyrux GopMyJI B A3bIKE JIOTHKH BBICKA3bIBAHUM HET.
OTHOCUTENBHO — JTIO0OH  MOCIENOBATENFHOCTH — 3HAKOB — anaBuTa  sA3bIKA  JIOTMKH
BBICKA3bIBAHUM MOXXKHO pPEIIUTh, SBISETCA OHA (GopMynod wuiam Her. Ecmu  ota
OCIIEI0BATENLHOCTh MOYKET OBITH MOCTPOEHA B COOTBETCTBHHU C ONMpEENCHHEM (DOPMYJIBI,
TO OHa (hOpPMyJIa, ECITH HET, TO He (POPMyIIa.
SI3BIK JIOTMKHM BBICKa3bIBAHUH MOYKHO PACCMATPHUBATh KaK MHOYKECTBO IPOIMO3HUIIMOHATBHBIX
dhopmyi.
Jlnst (popMyI JIOTUKM BBICKA3bIBAHMN MOMHO ONPENEIMTh MOHATHE HMHTEPIPETALUH Kak
NPHIKCHIBAHUE KaKIOH IPOIO3MIMOHAILHON MNEPEMEHHOM HMCTHHHOCTHOTO 3HAYEHUS
(«ACTMHA» WM «IOXKb», XOTA HCUHCIEHHE BBICKA3bIBAHMI HHKAK HE OTrPaHMYUBAET
MHOKECTBO BO3MOXKHBIX 3HAYEHUM IIPY MHTEPIPETALUM: HAIPUMEP, MOKHO 3a1aTh

MHTEPIPETAIINIO KAK OTOOpaXKeHHe B MHOKecTBO 10- 1, -, k} rme KEN
Coenawenus o ckobkax
[Tockonbky B MOCTPOCHHBIX IO OIpeaeieHHI0 (opMylax OKa3bIBA€TCS CIHMIIKOM MHOTO
CKOOOK, HHOT/Ia M HE 00s3aTeNbHBIX ISl OJTHO3HAYHOTO MMOHUMaHUS (DOPMYIIBI, MATEMATHKH
MPUHSIA COTJIAIICHUS O CKOOKax, MO KOTOPBIM HEKOTOpbIE U3 CKOOOK MOXHO OIyCKAaTh.
3anucH ¢ OIMyIIEeHHBIMU CKOOKaMH BOCCTaHABIIMBAIOTCS TaK:
- Ecau onyiieHsl BHEITHIE CKOOKH, TO OHH BOCCTAHABIIMBAIOTCS.
- Ecnu psaoM CTOSIT 1B KOHBIOHKIIMU WU TU3bIOHKIMH (Hampumep, .4 A fF A {’), To B
CKOOKM 3aKjIIo4yaeTcs cHadaja caMas JieBas 4acTh (TO e€CTh JBE MOA(POPMYJBI CO CBI3KOM
Mexay HUMH). (["OBOPSAT TakKe, 4TO 3TH CBS3KHU JICBOACCOIIMATUBHBIL. )

Ecniu psimoM  crosST pa3sHble  CBSI3KM, TO CKOOKHM  pacCTaBISIOTCS — COTJIACHO
npuopureram: % M ¥ 1 —+ (OT BBICHIETO K HU3IIEMY).
Korma roBopsT o pgnuHe GopMmynbl, HUMEIOT B BUAY [UIMHY [OJpa3ymMeBaeMoOn
(BoccranaBinmBaeMoi) (opmyinbl, a He cokpaméHHor 3amucu. (CremoBaTeNbHO, IJIMHA
¢dbopmynbl s3pika PL — 3TO 4MciIO CUMBOJIOB B €€ 3amHCH, BKIIOYash CKOOKH, B TOM YHUCIE,
BHEIIIHUE. )
Hanpuwmep, samucs AV B A = osnauaer popmyay |4V {B A {1} 4 ¢ mmma pasna
12.

PA3JIEJI 3AkcnomaTH4ecKue H ajaredpandecKkue TeOpruu
3.1.®opmarnpHas apudmeTnka

dbopmynupoBka apumMeTuku B BuIe (HopMaIbHONW(aKCHOMATHUECKOM) CUCTEMBI (CM. AKCHO
Matrueckuit Meton). SI3bik @. a. comeput koHcTaHTy 0, YUCITOBBICTIEPEMEHHBIE, CHMBOJI PaBEH

CTBa, (YHKIIMOHAJIbHBIE CUMBOJIBI +,

L]
b

(mpubapnenue 1) u norudeckue cBs3ku (cM. Jlormueckue onepanuu). [locrynaramu . a. sBIIsIIO

Tcst akcuoMbl (CM. Akcrnoma) u ipaBuiia BbiBoja (CM. [IpaBUIIOBBIBOJIA) HCUMCICHHS MTPEIUKATO

B (KJ'IaCCI/I'-IeCKOFO HJIM UHTYUITHOHUCTCKOT'O B 3aBUCUMOCTH OT TOI'O, KakKas ®. a. paccMaTpuBacT

cs1), OTPEIEIISAIONINE PABCHCTBA [T apU(PMETHUECKHUX OTIePAITHIA:
a+t0=a,a+b’ =(a+h),
a*0=0,a°+b’=(ab) + q,
akcuoMsl [leano:
1(@a’=0),a=b"—>a=Db,
@=b&a=c)—>b=ca=b—-a =0
U CXeMa aKCHOM HHYKITHH:
A(0) & Vx (4 (x) > 4 (X)) — V¥xa (x).
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CpenctBa @. a. 4OCTATOYHBI [Tl BBIBO/IA TEOPEM JIEMEHTApHOM TEOpUH uucell. B HacTos1y
ee BpeMs, I0-BUIUMOMY, HEM3BECTHO HU OJTHOM COAEPKATEIbHOU TEOPETUKO-

YHCIOBOM TEOPEMBI, OKa3aHHOM 03 MPUBJICYCHUACPECTB aHAIN3a, KOTOpasi He ObL1a OBl BHIBO
numa B @. a. B @. a. u3o06pa3umel PekypcuBHble QYHKIHMU UA0KA3yEeMbl UX OIPEIEISIONINE PaBe
HCTBa. JTO MO3BOJISET, B YACTHOCTH, (POPMYIIUPOBATH CYKJICHHS O KOHEUHBIXMHOXKeCTBax. boie
e Toro, @. a. 5KBUBaAJICHTHA aKCHOMAaTH4YeCKOU Teopun MHOXkecTB (CM. AKCHOMaTHYeCKasiTeOpH
s MHOXecTB) Llepmerno —

Openkens 6€3 aKCHOMbI 0ECKOHEYHOCTH: B KXKA0H U3 3TUX CUCTEM MOXKET OBITHIIOCTPOEHA MOJ
€Jb JIPYTOMu.

®. a. ynoByeTBOpsieT yciaoBUsIM o0enx teopeM ['énens o HenonHoTe. B yacTHOCTH, UMEIOTC
s TaKUenoMHOMBI P, Q ot 9 mepeMeHHBIX, 4TO Gopmyina VX;... VXg (P # Q) HeBbIBOAMMA, XOTSA U

BBIPA’KA€T UCTUHHOECYKICHNUE, 4 UMEHHO HENPOTUBOpeunuBOCTh . a. [IoaTomy Hepaszpemmmoc
Tb AUO(aHTOBA ypaBHEHUs P -

Q = Ouenokazyema B @. a. HempotuBopeunBocth @. a. oka3aHa ¢ MOMOIILI0 TPACHUHUTHOMN U
HIYKLMH [0 OpMHaia go(HAUMEHbIIIEE PELIEHNE ypaBHEHHs ®° = €). [109TOMy cXeMa MHIIYKIIUK
110 €p Heokazyema B @. a., X0Ts TaM0Ka3yeMa CXxeMa MHAYKIMH J10 Jr00oro opauHana o < g. K
Jacc 10Ka3yeMo peKypcuBHbIX QpyHKIui . a.

(T. €. 9aCTHYHO PEKYPCHUBHBIX (DYHKIIHMH, OOIIEPEKYPCUBHOCTh KOTOPBIX MOXET OBITh YCTaHOBIIE
Ha cpejcTBamMu @. a.) COBMAJAET C KJIACCOM OPAMHAIBHO PEKYPCUBHBIX (DYHKIMH € OpAMHATIaMU

< &p.

He Bce Teoperuko-
YHCJIOBBIE ITPEIUKAThl BbIpa3uMbl B ®. a.: mpuMepoM SBJISETCS TAKOM IpeauKar [, yTo U000
¥l 3aMKHyTOM apudmernueckoit popmyisl 4 umeet mecto T ([A]) — A, tne [A] -

HOMEp (hopMyITel A 6HEKOTOPOI (PUKCHPOBAHHOW HYMEPALIUH, YIOBIECTBOPSIONICH €CTECTBEHHBI
M ycaosusM. [Ipucoenunenue k @. a. cumBona 7' ¢ akcnomamu THIIA

T([4 &B]) & T ([4]) & T ([B]),

BBIPAXKAIOIIMMHU €r0 IEPECTAHOBOYHOCTD € JJOTMYECKMMHU CBS3KaMHU, IIO3BOJISET 10Ka3aTh HE
npotuBopeunBocTh®. a. [Toxoxast KOHCTpYKIMS (HO yke BHYTpU @. a.) T0Ka3bIBAET, UTO CXEMY
WHAYKIIMH HEJb3s 3aMEHUTh HUKAKMMKOHEYHBIM MHOKECTBOM akCHOM. D. a. KOPPEKTHA U MOJIH
a OTHOCHUTEIBHO (GOopMyI BUJA IXy...
3xy (P = Q); 3amkHyTas hopMyIia U3 ITOTO Kiiacca oKkazyema Toria U TOJIBKO TOTIa, KOra OHa
UCTHUHHA. Tak Kak 3TOT KJIIACCCOAEPIKUT aJIrOPUTMUYECKH HEPA3PEIIMMBIN MPEIUKaT, OTCI1a CII
e/1yeT, 4To MpobyieMa BEIBOIUMOCTH B D. a. aNropuTMHUUECKH Hepa3peunma.

[Ipu 3amannn @. a. B BUJE TEHIICHOBCKOM CUCTEMBI OCYIIECTBMMAa HOPMAJIN3alUsl BEIBOJOB
, IPUUEMHOPMAJIBHBIN BBIBOJ] YNCIIOBOTO PABEHCTBA COCTOUT TOJIBKO U3 YUCIIOBBIX paBeHCTB. Ha
3TOM IIyTH OBLIO MOJIyYEHONEPBOE 0KA3aTeNbCTBO HENpoTUBOpeunBocTH ®. a. HopmanbHbIii B
BIBOJI (DOPMYJIBI C KBAHTOPAMHU MOXKETCOJIEPkKaTh CKOJIb YTOJHO CJIOKHBIE (hopMmyIbl. [TonHas no
IGOPMYIIBHOCTD IOCTUTAeTCsl MOCIE 3aMEHbI CXEMBIMHAYKIIUU Ha CO-

MIPABHIIO, ITO3BOJISIONICE BRIBECTH B — VXA (X) u3 B — A (0), B — A (2),... [Tonsarue o-
BBIBOJIA (T. €. BBIBOJA C M-IIPABHIIOM) BBICOTHI < € BbIpa3uMo B D. a., IOATOMY Nepexos K o-
BBIBOJIaM MO3BOJISIET YCTaHABIMBATHB P. 2. MHOTME METaMaTEMaTHYECKHE TEOPEMBI, B YaCTHOCT
Y MOJTHOTY OTHOCHUTEILHO GopMy BuAa IX;... Xk (P =Q) 1 opauHANIBHYIO0 XapaKTEPUCTHKY T0Ka
3yeMO PEKYpPCUBHBIX (DYHKINH.

3.2.PexypcuBHBIE DYHKIIHH.

Beskuil anroput™ OJHO3HAYHO CTaBUT B COOTBETCTBHE HCXOIHBIM JIaHHBIM (B Cily4yae eciu
OlpesieNieH Ha HUX) ONpeseeHHbIH pe3ynbTar. [103ToMy ¢ KaXKABIM aIrOPUTMOM OJHO3HAYHO
cBs3aHa (PyHKIUMA, KOTOPYIO OH BeIUUCIAET. MccieqoBanne 3TUX BOIPOCOB NMPUBEIO K CO3aHHIO
B 30-X roax mpoIUIoro Beka TEOpUU PeKypCUBHBIX (QYyHKIUMI. B aT0l Teopuu, kak u BooOIIe B
TEOPUHU AITOPUTMOB MPHUHSIT KOHCTPYKTUBHBIN, (PMHUTHBIN MMOAX0/, OCHOBHOI 4epTOi KOTOPOTO
SBIISIETCS TO, YTO BCE MHOXECTBO MCCIEIYyEeMBIX OOBEKTOB (B MaHHOM ciydae (hyHKIIHIA)
CTPOMTCS N3 KOHEUHOI'O YHCJIa UCXOIHBIX 00BEKTOB — 0a3uca — ¢ MOMOIIBIO IPOCTBIX ONEpaLHid,
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s deKkTHBHAS BBYUCIUMOCTh KOTOPBIX J0CTaTouHa oveBuAHA. Onepanuu Haa (QyHKIUSIMU
OyZieM Ha3bIBATh Onepamopamu.

Bynem paccmaTpuBaTh TOJIBKO YHCIOBBIE (DYHKIWHU, T.€. (DYHKIUU, apryMEHTHl U 3Ha4YCHUS
KOTOPBIX MPHUHAJIEKAT MHOXKECTBY HATypaibHBIX yucesl N(B Teopuu peKypCUBHBIX (pyHKUHN

_ . . (X, X, x)
nomaratotN=0, 1, 2, ...). MuHaue TrOBOpsS, YHUCIOBON-MECTHOM (byHKuHer 128220002 %n

n
Ha3bIBACTCA CI)YHKLII/ISI, OIpeaAciiCHHasd Ha HCKOTOPOM IMOAMHOXKCECTBC N<N C HaTypaJbHbIMU

n . n
sHauenusmu. Eciu o0nacth OnmpeaAcIICHUA COBIIAAa€T C MHOXECTBOM N , T.C. f N" = N, TO

TOBOPSAT, 4TO QyHKUUATBCIOAY ONpeeneHHas, B IPOTHBHOM CITy4ae — YaCTHYHO OINpe/IeICHHAs.
Hanpuwmep:

flxy)=x+y —BCIOJIy ONpeecHHAs IBYMECTHAs () yHKIIHSL.

f(xy) =x- ¥ _gactuuno onpeneneHHast GQyHKIMs (OHA OMPECIICHA IPH X>Y).
PekypcuBHbIM onpeneneHneM (pyHKUIUU MPUHATO HA3bIBaTh TAKOE ONpeiesieHue, Mpu KOTOPOM
3HaYeHUs (DYHKIHHU ISl JaHHBIX apTyMEHTOB OMPEACIISIOTCS 3HaYCHUAMHU (QYHKIUU AJsi Ooiiee
MPOCTHIX ApTryMEHTOB (y>K€ BHIYMCIICHHBIX ) UJIM 3HAUEHUSIMHU 00Jiee MPOCThIX (QYHKIUH.
[IpocreiimiuM  mpUMEPOM  PEKYPCHUBHOTO  OmpejAesieHust sABIsioTess  yucia Ddubbonauw,

MPEACTABIISIIONTUE COOOM TOCIIeIOBATEILHOCTD YUCET f(n) , YAOBJIETBOPSIOLIUX YCIOBUSIM
f(O) =1, f(l) =1, f(n+2) :f(n)+ f(n+1}
T.e. wucma 1, 1, 2, 3, 5, 8, 13 ... Kaxmgoe mocnemayromiee 4uclIO SBISIETCS CyMMOM IBYX

OpEIbLAYIINX YUCEI.
OnpenenuM Temepb KOHKPETHBIM HAOOp CPENCTB, C TOMOIIBIO KOTOPBIX OYAYT CTPOHMTHCS
BBIYUCIUMbBIE (PYHKLIUH.

IIpumumuseno-pexypcugnvle ynkyuu

OueBUIHO, YTO K BBIYUCIMMBIM (YHKIMSIM CII€yeT OTHECTH BCe KOHCTaHThl, T.e. 0 M Bce
HaTypaibHble uncna 1, 2,3 ...

OpHako B MpsAMOM BKJIIOYEHHM OECKOHEYHOTO MHOMKECTBAa KOHCTaHT B 0a3uc HeT
HeoOxomumoctu. Jlns  storo  goctatoyHo  Hyap  ¢yHkmuun  0(X)=0 wu  ¢dyHKUIUUK
crnenoBanus S(X)=X+1, 4ToOBI MOMYYUTH BeCh HATypajbHBIN psia. Kpome Toro, B 6asuc ciemyer

l7 |
o I o
BKJIIOYHTH ~ CEMEHCTBO | '™ QyHKIMI  NpoekTHpoBaHMs (WIM  BBEJCHHS  (PUKTHBHBIX
HEPEMEHHBIX)
Im(xl,xz,...,xn)zxm m =1,n

Creyromiye BCIO/Ty ONpEAeIeHHBIE YHCIOBBIE ()YHKIIMU HA30BEM NPOCTEHIINMU:
1. 0(xX)=0 — Hynb-yHKITHSL.
2. S(X)=x+1- dbyHKUHUS CIeTOBAHUS.

3. Im(xl’XQ""’xn):X m:]-’-":n

m_rae — IpoeKTupyromas QyHKIus.
Bce 5Tu pyHKIMN BEIYMCIUMBI B MHTYUTUBHOM CMBICIIE.
Omnpenenum Tenephb omepatopbl. OHU 00JIaIalOT TEM CBOWMCTBOM, 4YTO, TMPUMEHSS HX K
(GyHKLUSAM, BBIYUCIUMBIM B HHTYUTUBHOM CMBICIIE, ITOJTy4yaeM (YHKIIMHU, TaKXKe BBIYMCIUMBIE B
UHTYUTUBHOM CMBICIIE.
1. Omeparop cynepnosuimu. Cyneprno3uius SBIsSETCS MOIIHBIM CpPEACTBOM MOJYYECHHUs
HOBBIX (QYHKIMM M3 yxke uMmermuxcs. HamoMHuMm, 4To cymneprio3uiiueil Ha3blBaeTcs

n

mobas noacTaHoBka GpyHkuuil B GyHkiu. Onepatopom Cyneprno3unum P naseisaercs
MOACTaHOBKA B (YHKIMIO OTMIEpPEeMEHHbIX M QYHKUMI OT N OJHUX U TeX IKe
IIEPEMEHHBIX. Hampumep, IS byHKIHit
hix,x,,...,x ), g,(x,x,,..,x ),...,g (x,x,..,x)

n

P”':(h, GysGose-es gm) Zh(gl(xl, Xyseeos x"),..., gm(xl, Xysenes xn)) = f(xl, Xysens x")

(5-1)
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f(xv Xz’“"xn) MOJydeHa C IOMOIIBIO

h(xl’ ACRIERE Xm) M N-MECTHBIX

B stom ciywae roBopsAT, yTo N-MecTHas (yHKUUA

orepaTtopa CYyNEepHO3UINH 13 M-MeCTHOM byHKIIUN

a,\x,, xz,...,xn),...,gm(xl, Xyyooos X, )

byHKIHHA n”  eCciH

flx,%,,...,x,) =hlg,(x,x,,....,x ),...,q,(x,x,,...,x )

n

2. OmepaTop IpUMHUTHUBHOU pekypcuu. OnepaTop NPUMHTHBHON PEKYpPCUU R, olpeneser
(n+1) 2)

-MECTHYIO ¢dynkutof uepes N-mMecTHyIO ynxuio g u 1+ < -mectHyr0
byuknuoh ciaeayromum 00pa3om:
f(xl,...,xn,O) :g(xl,x2,...xn),' ]
l
f(xl,...,xn,y +1) :h(xl,x2,...,xn,y, f(xl,x2,...,xn,y)) ] 5
[Tapa paBeHCTB (2-2) Ha3bIBAE€TCSA CXEMOM IPUMUTUBHOMN peKypCUU.
Tot daxT, 4TO ¢bynkust f onpenencna CXeMoM (5-2) BBIPaKACTCS

paBEHCTBOM f (Xl" o Xns Y ) :R”(g ’ h). B cliydae, xorga N=0, T.C. onpenenaemas
Gynkiys f BIIeTCS 0JHOMECTHOM, cxema (5-2) npuHUMaeT OoJiee MPOCTOH BU:

fl0)=c; fly+1=hly, f(y) - (5-3)
rae C — koHcTaHTa.
Cxewmbl (5-2) u (5-3) onpenenstor f pekypcuBHO He TOJBKO uepe3 apyrue GpyHkiuu g u h, HO U
yepe3 3HaueHUs f B peaiecTByonmx Toukax: 3HaueHue f B Touke y+1 3aBUCHT OT 3HaueHus f B

f(xl,xz,...,xn,k)

Touke Y. JlIg BbIYMCICHNUS noHanoourcs k+1 Beraucienuii no cxeme (5-2)

wis Y =0L...k TIpumep — Beruncienne n!.
CyIlleCTBEeHHBIM B OIEpPaTOpe MPUMHUTUBHOW PEKYPCHU SIBIISIETCSI TO, YTO HE3aBUCHMO OT YHUCIIA
MIEPEMEHHBIX B f pexypcus BeIeTCS TOJILKO 1o OJTHOM MEPEMEHHOM Y,

ocTallbHBIE N epEMEHHBIX ~1>X22--2%npga  MomenT mpumenenus cxem (5-2) u  (5-3)

3a(MKCUPOBAHBI U UTPAIOT POJIb 1APAMETPOB.
@OyHKIUS Ha3bIBaeTCs MPUMHUTUBHO-PEKYPCUBHOM, €CIIM OHAa MOXKET OBITh MOJIy4eHa U3 HYIIb-

byHKIUT 0(x) , (QyHKUIUU cieqoBaHUsA S(X)I/I MPOEKTHPYIOIEH (YHKIUU LR ITOMOLIBIO

KOHEYHOT'0 YKCJIa IPUMEHEHUN ONIEPATOPOB CYNEPIIO3ULIMHA U IPUMUTUBHON PEKYPCHH.
OToMy onpeeeHnI0 MOXKHO NpuaaTh Oosiee opMaibHbIA HHAYKTUBHBIN BUJIL.

n
1. Dynkiuu O(X), S(X)I/I Im(X) UL BCEX HATypalbHBIXN, M, TAe M <N, SBIAIOTCA
IIPUMHUTUBHO PEKYPCUBHBIMU.

2. Ecmm g1(X1, X2, ..., Xn), «.., gm(X1, X2, ..., Xp), (X1, X2, ..., Xn) IPUMHUTHBHO PEKYPCUBHBIE,
TO P, (h’ Gie-sGm’ IPUMHMTHBHO-PCKYPCHUBHBIC byHKIIIHI A8 JOOBIX
HaTypaJIbHBIXN, M.

3. Ecmu gl(xl""’xn) Hu h(xl,...,xn,y,z) — TNPUMHUTHUBHO  PEKYpPCHBHbIE  (DYHKIHH,
TO R"(g ) — IPUMHUTUBHO-PEKYPCHUBHAs (PYHKIUS.

4. Jlpyrux NpUMUTHUBHO-PEKYPCUBHBIX (QYHKIUI HET.
W3 Takoro WHAYKTHBHOTO ONHMCAHMS HETPYAHO H3BJIE€Yb MPOLEAYPY, MOPOXKAAIOIIYI0 BCE
IPUMUTHBHO-PEKYPCUBHBIE (PYHKIIUH.
[Mpumep 1. Ilokaxkem, 4YTO CIOKEHUE, YMHOXKEHHE, BO3BEJACHHE B CTEMEHb MNPUMHUTHBHO-
PEKYPCUBHO:

1. Crowenne [-xy)=x+y IIPUMHMTHUBHO-PEKYPCHBHO:
f.(x,0) =x=I'(x)
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f+(x,y+1) = f+(x,y)+1 =5( f+(x,y)) .

f.(x,y) =R (1(x),h(x, y, z))’ e
2. Ymuoxenue | x,y) =xxy IPUMHUTHBHO-PEKYPCUBHO:
f.(x,0) =0

fx(x,y +1) = fx(x,y) +Xx= f+(x, fx(x,y))

Takum o6pasom, hix,y,z) =S(z) =z +1

— Y
3. Bo3BeneHue B cTeneHb f EXP(X’y ) =x [IPUMUTHBHO-PEKYPCUBHO:
[ exp (x,0) =1.

fem{x,y +1) =x" x = fx(x, fexp(x, y))
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4.3. JJabopaTopHble padoThI

Buo
3aHAmMUA 8
A Homep Obven UHMEPAKMUBHO
n/-n pasoena Haumenoeanue nabopamopnoii pabomut (wac.) i, AKMUGHOU,
OuUCYUNIUHbBL ) UHHOBAUUOHHOU
dopmax,
(uac.)
1 3. Apudmernueckue  OCHOBBI  LU(DPOBOIA 23 Pabora B ManbIx
TEXHUKH rpynmax (3gac.)
2 2. Konuposanue uncen 6 Pabora B MaybIx
rpynnax (2yac.)
3 1. Jloruueckuie OCHOBBI ITU(PPOBOIT TEXHUKU 5 Pabota B manbIx
rpynnax (2yac.)
UTOro 34 7
4.4, IlpakTHyecKue 3aHITUA
Buo
3aHaAmus 6
Home Haumenoeanue mem UHMEPAKMUBHOUL
No P . Odvem P L
n/n pa30eﬂa npaKmu4ecKux 3anamuu (‘MlC) AKmueHou,
oucyununbl ) UHHOBAUUOHHOIL
dopmax,
(uac.)

1 1. Jlorndeckue onepanuu. 3 pazbop
KOHKPETHBIX
cutyarmii(24ac.)

2 1. Jlornyeckue GyHKIUH 3 -

3 2. AnhaBuT sI3bIKA JTOTUKH BBICKA3BIBAHUIM 3 -

4 3. dopmainbHas apupMeTHKa 4 -

5 3. PexypcuBHbIe QyHKITUH. 4 -

nTOoro 17 2

4.5. KoHTpO/IbHBIEC MEPONIPUATHSA: KYPCOBOM NPOEKT (KypcoBasi padoTa), KOHTPOJIbHAS

pabora, PI'P, pedepar

y4eOHBIM TIJIAHOM HE MPEAYCMOTPEHO
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5. MATPUIIA COOTHECEHUS PA3JIEJIOB YYEFHOU JUCIHUAIIIMHBI KOOPMUPYEMBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIHUIIJIMHbI

Komnemenyuu Komnemenyuu
No, naumenoé Kon-60 OIIK TIK P t wac Buo Ouyenka
pazoenoe OucyunIuHbsl uacoe 2 2 Komn. P yueonvix 3anamuil pe3ynbmamos
1 2 3 4 5 6 7 8

1.0OcHOBHBIE TOHATHUSI 34 + - 1 34 JIx,I13,JIP, DK3aMeH
MaTeMaTU4YeCKOM JIOTHUKHU. CPC

2.Kmaccudeckoe HCUHCIICHUE 41 - + 1 41 JIx,I13,JIP, DKk3aMeH
BBICKAQ3bIBaHHI. CPC

3.AKkcruoMaTH4YeCcKue 1 51 - + 1 51 JIx,I13,JIP, DK3aMeH
anrebpanvecKke Teopun CPC

6cezo uacoe 126 34 92 2 63
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6. HNEPEYEHb VYYEBHO-METOIMYECKOI'O OBECHEYEHHUS  JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA 11O AUCHUIIJIMHE

1. Hosak, B. Maremarnueckue NpUHLIMIIBI HEUETKOU JIOTUKH : yueOHoe nocodue / B.Hopak,
N.ITepbunwveBa, U.Moukopx; [lep.c anri. - Mocksa : @usmariur, 2006. - 352 c.

7. NEPEYEHDb OCHOBHOM W JONOJHHUTEJIBHOW JHUTEPATYPBHI,
HEOBXOJIMMOMU JJIsA OCBOEHUA JUCHUITINHBI

Buo | Koauuecmeo
Ne Haumenosanue uzdanus sann- | K3emnanpos | Qbecneuen-
- mus 6 HOCmb,
(I, JIP, | Oubnuomexe, | (3K3./4ell.)
113,kp) IIT.
1 2 3 4 5
OcHoOBHasI JiuTEepaTypa

1 Hosak, B. Maremarndeckue nNpUHIUIIBI HEYETKON Tk
JIOTHKH : yuyebHoe mocobue / H3’ 26 1
B.Hogak,.ITepdunsea, U.Moukopx;Ilep.c anri. - JIP’
Mocksa : dusmaraut, 2006. - 352 c.

2. [TozansikoB, C. H.  JluckpeTHas MaTemMaTHKa : Tk
yuebnuk i By3oB / C. H. Ilo3nusikos, C. B. Prious. HP’ 10 1
- Mocksa : Axkagemus, 2008. - 448 c.

JlonoiHUTeIbLHAS JTUTEpaTypa

3. Uromnn, B. .  3agauu u ynpaxHeHus 1o
MaTE€MaTUYECKON JIOTUKE U TEOPUU AIITOPUTMOB : JIP, 20 1
yue6.nocobue ans By3oB / B. WM. UrommH. - 3-e u3., I13
crepeotuIl. - Mockaa : Akanemus, 2007. - 304 c.

4. I'myxos, M. M. MareMarnueckas JIOTHKA.
Huckpernbie QyHkuuu. Teopust anropuTMos : JIP, 6 05
yuebHoe nocooue / M. M. I'myxos, A. b. IlIumkos. - I13 ’
Canxrt-IlerepOypr : Jlans, 2012. - 416 c.

8. INEPEYEHbB PECYPCOB NH®OPMAILIMOHHO-

TEJEKOMMYHUKAIIMOHHOW CETH «MHTEPHET» HEOBXOJUMBIX IJIS
OCBOEHUA JUCHUITJINHbI

1.9nexTpoHHbIH Katanor 6ubnuoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21C
NR=&Z721ID=.

2. DnextpoHHas oubnuoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DnekTpoHHO-0MONIHOTEeYHAs ccTeMa «Y HUBepCUTeTcKas Oubnuoreka online» http://biblioclub.ru .
4. DnexTpoHHO-O0MOmMoTeyHas cuctema «M3aarenscTBO «JlaHb»

http://e.lanbook.com .

5. Undopmanmonnas cucrema "EnnHoe okHO JocTyma kK 00pa3oBaTelIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru .

7. Yausepcurerckas nnpopmanunontas cucrema POCCUSA (YUC POCCHA) https://uisrussia.msu.ru/ .
8. HanmonanwHas snextponHast oubiamoreka HOB http://xn--90ax2c.xn--plai/how-to-search /.
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9. METOANYECKHUE YKA3AHUA JII OBYYAIOIIUXCA 11O OCBOEHHIO
JUCIHUIIVIMHBI

9.1. Meroanueckue YKa3aHufl JJI1 OOYyYAIOUIUXCH IO BBINOJHEHUIO J1a00pPaTOPHBIX
padoT/mpakTHYECKUX padoT

JlabopaTopnas padora Nel
Apupmerndyeckne ocCHOBbI HU(POBOI TeXHUKH

[lenb paGoTHI:

N3yuuTh MO3UIIMOHHBIE CUCTEMbI CUMCIICHUS, MOTYYUTh MPAKTUUYECKUE HABBIKU IO MEPEBOIY
Yycell U3 OJHOM CHCTEMbI CUHCIEHHUS B JAPYTYIO, BBIIOJHUTH apu(MeTHUecKue NEHCTBUS Hal
JIBOMYHBIMH YHCIIAMHU.

3aganue:

1. M3yuuTh NO3UIIMOHHBIE CUCTEMBI CUUCIICHUS

2. Tlomy4yuTth nMpakTUYECKUE HABBIKU I10 MIEPEBOIY YMCEN U3 OJHONU CUCTEMbI CUMCIICHHUS B

ApYTYIO

3. BeimonauTh apudmMeTHUecKue eHUCTBHS HAl ABOUYHBIMU YHCIAMHU
Bun 3aHsTHIE B HTHTEPaKTUBHOU (hOpMe: BBITTOIHUTH 33JJaHHUE B TPYIIIE U3 2-3 YEIIOBEK.
[TopsAI0K BBIMOTHEHHUS:
[IpuBoasTCS ONpeneNeHus] MO3UIIMOHHBIX, HEMO3UIMOHHBIX cucteM cuucieHus(CC), ocHOBaHUA
CUCTEeMbI cuuciieHus. PaccmarpuBatoTcs MeToaukH nepeBoja B aecatuunyto CC, u3 aecaTuyHoil B
mo0yro apyryro CC, nmepeBoj U3 ABOMYHON B BOCBMEPHUYHYIO U MIECTHAANATEPUIHYIO U HA00O0POT,
apudmMernueckue nericteus B aeonanor CC.
Popma OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE M CHAETCSd B TMEeYaTHOM BuAe. B oT4yere JOIKHBI
MIPUCYTCTBOBATH:

1. Howmep Bapuanta

2. llenb paboTsl

3. 3aganwue

4. TlosTamHoe BBITIOTHEHUE BCEX 3aJaHUI BapuaHTa

3aiaHus A CaMOCTOSTENILHON paboTHhI:

[IpenycMOTpeHbI BApUAHTOM CTYJICHTA.

PexkoMeHIAIMK 110 BBINOJHEHWIO  3aJIaHWii M TOATOTOBKE K  jJaboparopHoit pabote/
CEMHUHAPY/TIPAKTUIECKOMY 3aHITUIO

O3HaKOMUTBCA C TEOPETHUUECKUM MaTepUalioM, MPEJICTAaBIECHHBIM B TPETbEM pa3jeiie JaHHOU
JUCITATIITUHBI.

OcHoBHast TuTepaTypa
1. Honak, B. Maremarnueckue NpUHIMITBI HEYETKOM JOTHKH : yuyeOHoe mocobue /
B.Hogaxk,W.Ilepdpunsesa,U.Moukopx;llep.c aurn. - Mocksa : @usmatiurt, 2006. - 352 c.
JlononHurenbHas IuTeparypa
1. Urowmmwmn, B. 1. 3anauu u ynpakxHeHUS 10 MaTeMaTH4YECKON JIOTUKE U TEOPUH aJITOPUTMOB
: yue6.nmocobue s By3oB / B. . UromwuH. - 3-e u3a., crepeotun. - Mocksa : Akanemus,
2007. - 304 c.

KoHTpoJIbHBIE BOIPOCHI JIJIsi CAaMOTIPOBEPKH

Yro takoe CC?

B dyem otnnune no3unnoHHbix CC oT Heno3uumoHHbIXx? [IpuBenure npumepsl Takux CC?
Uro Ha3wpiBaeTCs OCHOBaHUEM To3UIMOHHON CC?

KaxoBbl 06mre mpaswiia nepeBoja uncen B aecsatuunyro CC?

KakoBsl o0mue npasuia nepesoja uucen B apyrue CC?

Kaxossl 06mue npaswiia nepeBoa uncen u3 1sondHoii CC B BOCBMEpUYHYIO U
HIECTHAAATEPUUHYIO?

7. Kak BeImonHsAIOTCS apudmeTndeckue aeictBus B 1BondHoit CC

ook owdE
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JlaGopaTopHas padora Ne?
KonupoBanne unce

[lenb paGoTHI:

OcBouTh METO/ABI MPEJCTABICHUS YHCEI CO 3HAKOM B KOAMpPOBaHHOM Buie. [lomyuuts
MIPAKTUYECKHE HABBIKM IO BBIMOJHEHHUIO CIOKEHUS U BBIYUTAHMS JBOMYHBIX YHCIIE B MPSMOM,
00paTHOM M JIOTIOJHUTEILHOM KoJlaX U B Koje 8421

3aganue:

1. OcBouth nepeBoI JTBOMYHBIX YHCIIE CO 3HAKOM B IIPSIMOM, OOPATHBIN U JOMOITHUTEIBHBIN

KO

2. W3yuuth apudmMeTndecKue NeHCTBUS C KOJAUPOBAHHBIMU YHCIAMH.

3. HW3yuuTh mepeBoja IeCATUYHBIX Yyucie B Koa 8421 u apudmernyeckue 1eHCTBUS HaJl HUMH.
Bun 3aHsTHIE B HIHTEPAKTUBHOM (hOopMe: BBITTOTHUTH 33JJaHKE B TPYIITE U3 2-3 YEIIOBEK.
[TopsA10K BBINOTHEHHUS:
[IpuBoasTcs ompeneneHue kKoaupoBaHue uucen. [IpoBuuarcs nmpumepbl KOJUPOBKHA B MIPSIMOM,
0oOpaTHBI M TOMOJHUTENbHBIM KOJbl. M3ydaroTcs ClHOXEHHS M BBIYMTAHHE B COOTBETCTBYIOIUX
kogupoBkax. IlpuBomutbecsi  ompeneneHue  kogupoBku 8421,  M3ydaroTcsi  OCHOBHBIE
3aKOHOMEPHOCTH IPH MEPEBOJIC ACCITUUHBIX YHCET B KOIUPOBKY 8421.
Popma OTYETHOCTH:
Otuer nHalOupaeTcs Ha KOMIBIOTEpE M CHAETCSd B TMEeYaTHOM BuAE. B oT4yere JOKHBI
MIPUCYTCTBOBATH:

1. Howmep BapuaHTa

2. llenms pabGoThl

3. 3amaunwne

4. TlosTamHoe BBIIIOJTHEHUE BCEX 3aJaHUI BapuaHTa

5. 3akioueHmue.

3aaHus JUIs CaMOCTOSITeJIbHOU PabOThI:

IIpenycMOTpeHBI BAPUAHTOM CTYJICHTA.

PekoMeHallMi 10 BBINOJHEHWIO 3aJIaHAN M TOJArOTOBKE K JsilaboparopHoil pabote/
CEMUHapPY/IPaKTUYECKOMY 3aHITHIO

O3HAaKOMHUTBECSA C TEOPETHUECKUM MAaTE€pUalIoM, IPEICTaBICHHBIM BO BTOPOM pasjlene AAaHHON
JUCLUATIIINHBI.

OcHoBHast TuTepaTypa
1. Hosak, B. Marematnueckue NpUHIMIIBI HEYETKOM JOTHKH : yuyeOHoe mocolue /
B.Hogsak,W.Ileppunbena, 1. Moukop:k;Ilep.c anri. - Mocksa : @uszmariut, 2006. - 352 c.
JlononHurenpHas IuTeparypa
1. Tnyxo, M. M. Maremaruueckas joruka. Jluckpetusie GpyHKIuH. Teopus alropuTMos :
yuebHoe nocobue / M. M. I'nmyxoB, A. b. Illumxkos. - Cankr-IlerepOypr : Jlans, 2012. -
416 c.

KOHTpOJILHBIE BOIPOCH! JIJIA CAMOIPOBEPKH

Yrto Takoe KOJUpOBaHUE Yncen?

KaxoBbI mpaBuiia cj105K€HHSI 9UCeNT B 00OpaTHOM U JIOTIOJTHUTEIEHOM KOJ1aX?
KakoBbl paBuiia BEIYUTAHHS YUCEN B 0OPATHOM U JIONOTHUTEILHOM KOJ1aX?
UYrto Takoe oOpalieHne u JOTOTHEHUE YuCcen?

KakoBbl paBuiia 0OpaieHus 1 B3ATUS JTOMOTHEHHUS IBOUYHBIX YUCEIN?
Kakxnm 00pa3om mpeacTaBistoTcs IeCATUYHBIE Ynciia B Koje 84217

KaxoBbI nipaBuiIa CII0KEHUS U BBIUNTAHUS Yncen B Koje 84217

NoabkowhE

JlabopaTopnasi padora Ne3
Jloruyeckue 0CHOBbI HU(POBOIl TEXHUKH

[{enb pabOTHI:

[To3HAaKOMUTBCS ¢ OCHOBHBIMM IOHSTUAMHU alreOpbl JIOTUKU. M3yduTh OCHOBHBIE ONEpAIUH
OyneBoil anreOpsl. [lonyunTh NpakTHUECKHME HABBIKM B MOCTPOCHHE TaOIMIl UCTUHHOCTH H
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OyJeBBIX BBIpOKECHHH. MI3ydnTh OCHOBHBIE 3aKOHBI M COOTHOIIIEHUS OyneBoi anreOpsl. [lomydnts
MPAKTUYECKHE HABBIKH IO MPEOOPa30BAHUI0 M YIPOIICHHIO OYJIEBBIX BBIPAKCHHA METOAAMH
HETIOCPEICTBEHHBIX MTpeoOpa3zoBanmii u kapt KapHo.

3ajaHue:

1. TloctpouTh TabIUIy HCTUHHOCTH I10 33JJaHHOMN OYJIeBOM (PyHKITUH.

2. Tlo 3aganHOl TabIUIE HICTUHHOCTH MTOCTPOUTH OYJICBBI BEIpAKEHUS: B (hopMe
KaHOHUYECKOW CyMMbI MUHTEPMOB, B (pOpMe KaHOHUYECKOTO MPOU3BEACHHUS MAaKCTEPMOB.

3. Hcnonp3yst OCHOBHBIC 3aKOHBI U COOTHOIIIEHUS OYJIeBO aJreOphI, BBITIOTHUTH
SKBHUBAJICHTHBIE ITPe0O0pa30BaHUs OyJIEBbIX BbIPAKECHHIA.

4. MuHUMH3HPOBAThH OyleBble (DYHKIMH 33JaHHbIE B ((OpME KAHOHUYECKOW CYMMBI
MUHTEPMOB, HCIOJIb3YsI METO/1 HEMTOCPEACTBEHHBIX NpeoOpa3oBanuii u MeTo] Beitua-
Kapmno.

Bun 3aHaTHi B MHTEpaKTUBHOM (hopMe: BHIIOJIHUTD 33JaHUE B IPYyIIE U3 2-3 4eIOBeK.

ITopsAI0K BBINOJHEHUSA:

[TpuBoasATCS oOmpeneNeHrne JOTUKH, MaTeMaTU4YeCKOW JIOTUKH, aireOpsl Joruku. IlpuBoasrcs
MIpUMEpPbl OCHOBHBIX JIOTUYECKUX ornepanuid. [laeTcs onpeneneHue Tabanie MCTUHHOCTH U CIIOCOOBI
pabotsl ¢ Heil. [IpuBoauThCs cBOHAS TabyKila OCHOBHBIX 3aKOHOB U CIIEACTBUIA OylieBOl anreopbl
C TPUBEICHHBIMU TNpPUMEpPaMU UX HUCIONb30BaHUA. JlaeTcs ompeneneHue KOHBIOKTUBHOU
HOpMaJbHOU (opme (IIPOU3BEIEHNE MAaKCTEPMOB) U TU3BIOKTHBHOW HOpMalbHOU (hopme (cymme
MuHTepMOB). [IpuBoguThes onpenenenus merona Beitua-KapHo u crocoba ero npumeHeHust ams
MUHUPOBaHUA OYJIEeBBIX (PYHKIIHA.

Popma OTYETHOCTH:

Otuer HaOupaeTcs Ha KOMIBIOTEpE M CHAE€TCA B MEeYaTHOM BuAe. B oTueTe JOMKHBI
MIPUCYTCTBOBATH:

1. Howmep BapuaHTa

2. llenms pabGoThl

3. 3amaumne

4. TlosTamHo€ BBITIOJTHEHUE BCEX 3aJaHUI BapuaHTa

5. 3axioueHue.

3ajaHus JUIS CaMOCTOSITENIbHOW PabOThI:

IIpenycMOTpeHBI BAPUAHTOM CTYJICHTA.

PekoMeHallMM 10 BBINOJHEHWIO 3aJIAHAA M TOJArOTOBKE K JsiabopatopHoil pabote/
CEMUHApPY/IPaKTUYECKOMY 3aHITHIO

O3HAaKOMHUTBCA € TEOPETUYECKMM MAaTE€pHaIOM, IPEACTABIECHHBIM B IIEPBOM pa3jeie JaHHON
JUCLIATIIIVHBI.

OcHoBHast TuTepatypa
1. Tlo3nmusikos, C. H. Jluckpernas maremaruka : yueOHuk ais By3oB / C. H. Ilozgusikos, C.
B. Pri0uH. - MockBsa : Akagemus, 2008. - 448 c.
JlononHurenpHas IuTeparypa
1. Urommwmn, B. 1. 3amaum u ynpakHeHUS O MaTEMaTUYECKOM JIOTUKE U TEOPUH aJITOPUTMOB
: yue6.mocobue ans By30B / B. Y. UrommuH. - 3-e u3f., crepeotun. - MockBa : AkajeMus,
2007. - 304 c.

KoHTpoJIbHBIE BOIPOCHI /IJIsi CAaMOTTPOBEPKH

1. Yro sBusieTcs 00bEKTOM HCCIEAOBaHUS B anredpe JOTHUKU?

2. Urto Takoe KOHBIOHKIHS, JU3BIOHKIINAS, HHBEPCHS?

3. KakoBbI nmpaBuia MOCTpOSHHS TaOIHUIIBI HCTUHHOCTH 110 OyJIeBOMY BBIPAKEHUIO?

4. Kaxkue >KBUBaJIEHTHBIE TTPeoOpa30BaHUsI MOKHO MPOU3BOJIUTH C IMOMOIIBIO 3aKOHOB U
COOTHOILIEHUH OyneBoit anreopsi?

5. B yem cymHOCT, MeTOAAa HEMOCPEICTBEHHBIX MNpeoOpa3oBaHuii W Merona Beitua-
Kapno?

6. Yro Takoe xapThl Kapno?
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IIpakTHyeckoe 3ausaTue No 1.
Jlornueckue onmepamnuu.

[{enb pabOTHI:

W3yuuTh noruyeckue onepanuu, peIIUTh 33/1a4u.

Bun 3aHsTHIE B MIHTEPAKTUBHOM (DOpMe: BBIMTOIHUTH 33JJaHHE M Pa300paTh KOHKPETHBIN pUMep.
3ajaHue:

Ilpumep 1.

Hampumep, onpeaennm 3Ha4eHUE HICTUHHOCTH COCTABHOT'O BBICKA3bIBAHUS
D=A&(A&B>C)" A &B

npu A=0, B=1, C=1

A&B=0, A&B>C=1

A&(A&B>C)=0

A &B=1, D=1.

Ipumep 2.

PaccmoTtpum obpaTtHyro 3amauy. [Tycte D=0. HeoO6xoaumo HaiTu X0Ts OBl OJTMH HA0Op 3HAYCHHUE
BbicKa3piBaHu# A, B, C, pu koTopsix D=0.

3aiaHus A CaMOCTOSTENIbHON paboThI:

[IpenycMOTpeHbI BAPUAHTOM CTYJICHTA.

PexoMmenianuy no BBITOJIHEHUIO 3aJaHUH M NOJITOTOBKE K MPAKTHUYECKUM 3aHSITHSIM:
O3HaKOMUTBCSI C TEOPETHUUYECKUM MAaTEepUaJIOM, MPEACTABICHHBIM B IEPBOM pasjeie JTaHHOU
JYCHUIIINHEL

OcHoBHast TuTepaTypa
1. Honak, B. Maremarnueckne NpUHIMITEI HEYETKOM JIOTHKH : yuyeOHoe mocobue /
B.Hosak,W.ITepdunseBa,I.Moukopx;Ilep.c anri. - Mocksa : ®uzmatiut, 2006. - 352 c.
JlonmonHuTenpHas tuTeparypa
1. Uromwmn, B. W. 3agaum u ynpakHEeHUS IO MaTeMaTHYEeCKOW JIOTUKE U TEOpUHU
QITOPUTMOB : yueb.mocobue s By30B / B. . Urommn. - 3-e uzn., crepeotnrr. - Mockga :
Axanmemus, 2007. - 304 c.

IIpakTH4yeckoe 3ausaTue Ne 2
Jlornyeckue GyHKUMH.

[lenb paOoTBI:

N3yunth BUIBI QYHKIMHA, CIOCOOBI 33/1aHus OyneBoi (QyHKIMH, PELIUTh 3a0a4H.
3aaHne: B COOTBETCTBUH C BapUAHTOM, BBIIAHHBIM IPETIOAABATENIEM, PEIIUTh 33/1a4H.
3ajaHus JUIS CaMOCTOSITENIbHON PabOThI:

[IpenycMOTpeHbI BAPHAHTOM CTY/CHTA.

PGKOMGHI[aIII/II/I 1O BBIITOJHCHUIO 3a)1aH1/1171 N NIOATOTOBKE K ITPAKTHUYCCKUM 3aHATHAM:
O3HaKOMUTBECS C TCOPCTUYCCKUM MATCpUAJIOM, NPCACTABJICHHBIM BO BTOPOM pa3aciic ﬂaHHOﬁ
JUCIMITIIMHBI.

OcHoBHast TuTeparypa
1. Hosak, B. Maremarndeckue npuHIUIIBI HEYETKON JIOTHKH : yueOHOe rmocodue /
B.Hogak,.ITepdunsea, I.Moukopsk;Ilep.c anri. - Mocksa : @usmarmur, 2006. - 352 c.
JlonmonHuTenpHas TUTEpATypa
1. WUrommn, B. WM. 3agaun u ynpakHEeHUs MO MaTeMaTUYeCKOH JIOTMKE U TEOpUHU
ITOPUTMOB : yueb.mocodue it By30B / B. . Urommn. - 3-e uzn., crepeotnrr. - Mockga :
Axanemns, 2007. - 304 c.

IlpakTuyeckoe 3ansaTue Ne 3
AndaBuT A3bIKA JJOTHKH BbICKa3bIBAHUI

[lenb paGoTHI:

I/I3y‘-II/ITI> CHMBOJIBI JIOTUKH BBICKA3bIBAHUM, TEXHUUECKUE 3HAaKH1, PCHIUTH 3a1a4u.
3aZ!aHI/IeI B COOTBCTCTBUHU C BAPHUAHTOM, BEIJAHHBIM IIPEIIOAaBaTCIIEM, PCIINUTH 3a1a4n.
24
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3aaHus JUISL CAaMOCTOSATEILHOM pa0OTEI:
IIpenycMOTpEeHBI BAPUAHTOM CTYICHTA.

PexoMenianuy no BBITOJIHEHUIO 3aJaHUH ¥ NOJTOTOBKE K MPAKTHUYSCKUM 3aHSTHSIM:
O3HAaKOMUTBCSI C TEOPETUUYECKUM MaTepUalioM, MPEACTaBICHHBIM BO BTOPOM pasjeiie JaHHOU
JUCHUIIINHEL

OcHoBHast TuTepaTypa
1. Honak, B. Maremarnueckue NpUHIMITEI HEYETKOM JOTHKH : yuyeOHoe mocobue /
B.Hosak,W.ITepdunsesa,I.Moukopx;Ilep.c anri. - Mocksa : ®uzmatiut, 2006. - 352 c.
JlononHuTenpHas tuTepaTypa
1. Urommnu, B. W. 3agaum u ynpakHEHUs IO MaTeMaTUYECKOW JIOTUKE W TEOPUH
ITOPUTMOB : yueb.nmocobue g By30oB / B. . Urommn. - 3-e uzn., crepeotur. - Mocksa :
Axamemus, 2007. - 304 c.

IIpakTnyeckoe 3anaTue Ne 4
dopmaibHas apuMeTHKa

[{enb paOoOTHL:

W3yunth OCHOBHBIE Teopuu (HopMaIbHOU apu(PMETUKH, PEIIUTD 33aJaUH.

3ajlaHue: B COOTBETCTBUM C BapHAHTOM, BbIJAHHBIM IIPETIOAABATEIEM, PELIUTD 3a/1aUH.

3aiaHus A CaMOCTOSTENIbHON paboThI:

[IpenycMOTpeHbI BAPUAHTOM CTYJICHTA.

PexoMeHaanuy 1no BhIMOJHEHUIO 3aJaHUI ¥ MOATOTOBKE K MPAKTUYECKUM 3aHATUSIM:
O3HAaKOMHUTBCA C TEOPETUYECKUM MaTepHalioM, IPEJICTaBICHHBIM B TPEThEM pasjieie JaHHOU
JTUCIUTUIAHBI.

OcHoBHast TuTepaTypa
1. Honak, B. Maremarnueckue NpUHIMIIBI HEYETKOM JOTMKH : yueOHoe mocodue /
B.Hogsak,W.Ileppunbesa, 1. Moukop:k;Ilep.c anri. - Mocksa : @uzmariut, 2006. - 352 c.
JlononHuTENBbHAS IUTEPATYpa
1. TnyxoB, M. M. Maremaruueckas noruka. J(uckperHsie QyHkiuu. Teopus anropuTtMoB
yuebHoe nocooue / M. M. I'nmyxos, A. b. [lIumkos. - Cankt-IletepOypr : Jlans, 2012. - 416 c.

IIpakTnyeckoe 3anaTue Ne S
PexypcuBHbIe QyHKIMH.

[{enb paGoTHI:

N3yuuth BUIBI GYHKIMN, pEKypCUBHOE OnpesiesieHre QyHKIHM, pelnTh 3a1auu.
3ajaHue:

Ilpumep 1.

[Toxaxxem, 4TO ClIO)KEHHE, YMHOKEHHE, BO3BEJICHUE B CTENIEHb NPUMUTHBHO-PEKYPCUBHO:

Croxenue | xy)
f.(x,0) =x =1/(x) .

Floy+D =f. 0y y)+1=5(f,(x y)

=X*Y npUMHTHBHO-PEKYPCHBHO:

Taxim 06pasom f+(x,y) :Rl(Ill(x),h(x, Y, z)) e hix,y,z) =S(z) =z +1

Ilpumep 2.

(x,y)

[Tokakem, 9YTO YMHOKCHHE fx =X XY IPHUMUTHBHO-PEKYPCHUBHO:

f.(x,0) =0
fx(x,y +1) = fx(x,y) +Xx = f+(x, fx(x,y))

Ilpumep 3.

(x,y) =x" (x,0) =1
ITokaxkem, 4TO BO3BEACHUE B CTCIICHD fop'X: ¥ IPUMHTHUBHO-PEKYPCHUBHO: foxp ' % X
b

fe\p(xjy +1) =x7 x= fx(X, (X, y))

exp

25


http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%BE%D0%B2%D0%B0%D0%BA%2C%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B3%D0%BE%D1%88%D0%B8%D0%BD%2C%20%D0%92%2E%20%D0%98%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%BE%D0%B2%D0%B0%D0%BA%2C%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D1%83%D1%85%D0%BE%D0%B2%2C%20%D0%9C%2E%20%D0%9C%2E

3aaHus JUISL CAaMOCTOSATEILHOM pa0OTEI:
IIpenycMOTpEeHBI BAPUAHTOM CTYICHTA.

PexoMenianuy no BBITOJIHEHUIO 3aJaHUH ¥ NOJTOTOBKE K MPAKTHUYSCKUM 3aHSTHSIM:
O3HAaKOMUTBCSI C TEOPETHUYECKUM MaTEpUalioM, MPEJACTABICHHBIM B TPEThEM paszjieliec JaHHOU
JUCHUIIINHEL

OcHoBHast TuTepaTypa

1. Hoak, B. Maremaruueckre NpUHIMITEI HEYETKOM JIOTHKH : yueOHOe mocodue /
B.Hosak,W.ITepdunseBa,1.Moukopx;Ilep.c anri. - Mocksa : ®uzmatiut, 2006. - 352
C.

JlononuurenpHas IuTeparypa

1. T'myxoB, M. M. Maremaruueckas joruka. Jluckpernsie GpyHkiuu. Teopus anropuTMoB
: yaebHoe nmocodue / M. M. I'myxos, A. b. llumkos. - Cankt-IlerepOypr : Jlanp, 2012. -
416 c.

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT M, UCITOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O TPOLECCA 11O JUCHUIIVIMHE

-Microsoft Imagine Premium
-OC Windows 7 Professional
-Microsoft Office 2007 Russian Academic OPEN No Level
-AHTHBHpYCHOE TIporpammHoe obecrniedenue KasperskySecurity
[lpy peanu3auuu AUCHUILIMHBI TNPUMEHSIOTCS WMHHOBALIMOHHBIE TEXHOJOIMM OOy4YeHMS,
AKTUBHBIC 1 HHTEPAKTUBHBIE (POPMBI IPOBEICHUS 3aHATHH, yKa3aHHbIE B pa3nenax 4.3, 4.4.

11.0IIHCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

Buo Haumenoeanue Ilepeuensv ocnoenozo Ne JIP,JTk,IT3
3aHAmMuUA ayoumopuu obopyoosanus

1 3 4 5

JIx JIucruteriHbIi Ki1acc AMD Athlon 64 JIx 1-8
(5GHz/250Gb/2Ghb/DD-
RW), 2 siigpa

JIP JlucruteliHbIN Ki1acc AMD Athlon 64 JIP 1-3
(5GHz/250Gb/2Gb/DD-
RW), 2 anpa

I13 JlucruteriHbIi Ki1acc AMD Athlon 64 113 1-5
(5GHz/250Gb/2Gb/DD-
RW), 2 anpa

CP YuransHbiii 3a1 Ne 3 O6opynoBanue 15-
CPU 5000/RAM
2Gb/HDD

(Monutop TFT 19 LG
1953S-SF);npunTep HP
LaserJet P3005

26


http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%BE%D0%B2%D0%B0%D0%BA%2C%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D1%83%D1%85%D0%BE%D0%B2%2C%20%D0%9C%2E%20%D0%9C%2E

IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUSI
HNPOMEXKYTOYHOU ATTECTAIIMU OBYYAIOIIUXCAIIO JUCIUIITIMHE

1. Onucanue ¢GpoHaa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne
omme Jaievent Pasznen Tema DOC
TeHIH KOMIIeTEeHI[UH
"

CIIOCOOHOCTh 1.0OcHOBHBIE 1.1.95nemenThI
BEISIBIISITH MOHSATHUSA MaTeMaTU4eCKOu
€CTECTBEHHOHAYYHYIO | MaTeMaTH4eCKOn JIOTHKHU
CYUTHOCTh  TPOOJIEM, | IOTHUKH. 1.2 Jlornueckue
BO3ZHUKAIOIINX B XO€ oreparuu
npodeccnoHaTBEHOM 1.3.Jlornueckue

OINK-2 | ACATebHOCTH, byHKIIIN DK3aMeHaIOH-
MPUBIEKATh JUISI HX HBII OuseT
pelieHus
COOTBETCTBYIOIINI
(husuko-
MaTeMaTUYECKUI
amnmapar
CIIOCOOHOCTh 2.Knaccuueckoe 2.1.Jlornyeckue
MIPOBOJIUTH HCYHCIICHHE VCUYHCIICHUS
BBIYMCIIUTENIbHbBIC BBICKA3bIBaHUH. 2.2. Andasur s3bika DK3aMeHaIOoH-
IKCTIEPUMEHTHI c JIOTUKY BBICKA3bIBaHUS | HBIA OUJIET
HCIIO0JIb30BaHUEM 2.3 IIpono3unuonais-
CTaHIAPTHBIX HbIE (GOPMYITBI

[1IK-2 | mporpaMMHBIX 3.Axkcuomarnueckue | 3.1. DopmanbHas
CPEACTB C  LEJbIO | U areOpanveckue apudMeTrka
[IOJTyYEeHUS TEOPUHU 3.2.PexypcuBHBbIE
MaTeMaTHYECKUX GbyHKIAN OK3aMeHaIOoH-
MOJEJIEN MPOLIECCOB U HBII OUIIET

00BEKTOB
aBTOMAaTHU3aLUU u
YIIPaBJICHUS
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2. JK3aMeHAlMOHHbIE BONPOCHI

Komnerennun
Ne 1 I9K3AMEHAIIMOHHBIE Ne 1 HAHMEHOBAHIe
n/ BOITPOCHI B aziena
n Kon Onpenesienne p
1 2 3 4 5
1. Marematuueckas jgoruka. Llenb | 1.OCHOBHBIC TIOHSATHS
JIOTHKH. MaTeMaTU4YECKON
2.MHuoxectBo. [Ipumepsr. JIOTHKH.
3. CeMaHTHYECKHII TapaIoKc.
4.0O0BEKTHI MATEMATHYECKOM
CIIOCOOHOCTDH  BBISIBIISITH
€CTECTBEHHOHAYYH JTOL HIiCH.
YHHYIO 5.IloHsiTHE BBICKA3bIBAHMS.
CYIIHOCTb npobiem,
6.Jlornueckue onepanuu
BO3HHUKAKIINX B XOJIE
. 7. KOHBIOHKIIHS BBICKA3bIBAHHS
npodeccuoHaIbLHON o
eSITEBHOCTH 8. In3bIOHKIINS BBICKA3bIBAHUM
1. | OIIK-2 ’ 9 Mmukamnusi.
NpUBIEKATh  JUISI  UX
10.McTrHHOE, T0KHOE
perIcHus
COOTBETCTBYIOIHA BBICKA3bIBaHUSI.
o 11.OKBUBaJICHTHOCTb,
bu3uKo-
. BBICKA3bIBaHUE, OTPHUIIAHNE.
MaTeMaTUYeCKHUil
12. Jloruueckue GpyHKIUU.
arrapar
13. Andasur, OykBsI andaBura
14.Onnoponnas pynkuus. byneBbl
GyHKINH.
15.®@yukuuu anredps! Joruku. Mx
OCHOBHBIE (DYHKITHH.
16.JTornyeckoe ncUmCICHUE. 2. Kiaccuueckoe
17. Jloruka BbICKa3bIBaHHIA. HCUYUCIIEHUE
18. JonymieHus JOruku BBICKa3bIBAaHU M.
BBICKA3bIBaHUH.
CIIOCOOHOCTh 19.IIpono3unnoHaIbHBIE
MPOBOJIUTH TIepEeMEHHBIE.
BBIYHMCIIUTEIIbHBIC 20. [Tpono3urmonaibHbIE
SKCHEPUMEHTBI ¢ | hbopmynsbl.
HCITOJIb30BaHNEM 21. AndaBur g3bIKa JTOTUKU
CTaHJapTHBIX BBICKA3bIBAaHUH.
I1K-2 | nporpaMMHBIX cpenacTB | 22.CornamieHust o ckookax
¢ uenpto nomydyenus | 23. ViHrepnperanus
MaTEeMaTHUYECKUX 24.AKkcOMaTHYECKAN METOI 3.AKcOMaTHYECKHE U
2. Mozeel TmpoueccoB U | 25.0opmManbHas apupMeTrKa. anreOpanyeckue
00BEKTOB 26.Akcroma. TEOPHUH
aBTOMAaTH3aIllU u | 27. Axkcuomsl [1eaHo.
YIIpaBJIECHUSA 28. CxeMa akCuoOM UHAYKIUH.

29. PekypcuBHbBIE (QYHKIIUH.
30.0OnepaTopsl
31.IIpuMUTUBHO-PEKYPCUBHBIE
byHKINHA

32.Bunsl QyHKIHIA.

33.PexypcuBHOE ompeneneHne
byHKIIUU
34. [TpuMUTHBHO-PEKYPCUBHBIE
byHKIIUN

35.0mnepatopsl. Ix cBOMCTBA.
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3. Onucanne nNokasaresjeil M KpUTEPHEB OLCHUBAHNS KOMIIETCHIUH

IlokazaTenu Ounenka Kpurtepun
3Harthb OneHka «OTJIMYHO)» BBICTABIISIETCS B

(OI1K-2): CIIydae, €CJIM CTYJICHT JIEMOHCTPUPYET:
-CnocoOHOCTH BBISBIISATH — BCECTOPOHHEE CHCTEMAaTHYECKOE
€CTECTBEHHOHAYYHYIO 3HaHHE MPOrPAMMHOI0 MaTepHUana;
CYHIHOCTSH IIporecca — IIPaBUJILHOE BBITIOJIHEHUE

o ' OTJUYHO P .
- WU3UKO-MAaTCMAaTHYCCKUC IPaKTUYECCKUX 3a/laHUM,
3aKOHOMCPHOCTH MPOLECCOB, HAaIpaBJICHHBIX HA [PUMEHEHUE
-Croco0sb1 OLCHKH JaHHBIX. IIPOrpaMMHOT0 MaTEpPHAIa;

(TIK-2): — TIpaBWIbHOE MPUMEHEHUE
- OCHOBHBIC IPHEMBL OCHOBHBIX MOJIOKEHUHN
00pabOTKH JaHHBIX, MPOrpaMMHOI0 MaTepuala.
-Metoab1 06paboTku OneHka «XOpOIIO» BBICTABJISETCS B
HSHHHX(% cilydae, eCJId CTYACHT JIEMOHCTPUPYET:
~HOCOORI MPEACTABICHHA — HEJOCTAaTOYHO  IIOJHOE  3HAaHHUE
AKCIIEPUMEHTATBHBIX IPOrPaMMHOTO MaTepHaa;

HQHHBIX. — BBIIOJIHEHHE C HECYUIECTBEHHBIMU
VYMeTh XOpo1o .
OLIK-2 ommOKaMu TMPAKTHYECKUX 3aJIaHUH,

( -2): 5 HalpaBJIECHHBIX HAa TpPUMEHEHUE
-lonysars neo )gozlgMon MPOrPaMMHOI0 MaTepuaa;
nHpopMaIu, 00padaTeBaTh

(bopmanio, 06p — TPUMEHEHHUE C HECYIIECTBEHHBIMU
eel/’l OIIMOKAMH OCHOBHBIX TTOJIOKEHUM
- crionp30BaTh MoOTydeHHBIC

¥ MPOrPaMMHOI'0 MaTepuaia.
3HAHUS Ha ITPaKTHUKE.
(TTK-2): Ouenka «YIOBJICTBOPUTEIIHLHO
) BBICTABJISIETCA B CJly4ae, €CJIM CTYJEHT
- [IpoBOAUTH ]
JIEMOHCTPHUPYET:
BBIUHCITUTEIIHHBIC
— YaCTUYHOE 3HAaHHME MPOTrPaMMHOTO
SKCIIEPUMEHTHI C
Marepuana;
HCTIOJIb30BAHUEM
YIOBJIETBOPUTEJIbHO | — YacTUYHOE BBITIOJTHCHHE
CTaHJAPTHBIX MPOrPAMMHBIX .
MPaKTUYECKHUX 3aJlaHui,
CPEJICTB C LIETBIO MOTyUCHHS
HalpaBJIEHHBIX HAa  TPUMEHEHUE

MaTeMaTHYeCKUX MOojieen
MIPOIIECCOB M OOHEKTOB
aBTOMATHU3AINH U
YIIpaBJICHUS
Baagernb

(OIIK-2):
- JlocTaTouHbIM YPOBHEM
IIOHUMaHUWA MaT€pHrajia, u
CIOCOOHOCTBIO BBISBIATD
CYLIHOCTb ITpo0IieM,
-CooTBeTCTBYIOIMUM (HU3UKO-
MAaTEMaTUYCCKHUM aIlrapaTomM
JUIS PEeIIeHUs] MPAKTUYECKUX
3aad.

(TK-2):
-CriocoGHOCTBIO TPUMEHSITh
CTaHJIapPTHBIE MPOTPaAaMMHbBIE
Cpe/CTBa C MEbIO MOTYICHUS
MaTeMaTHYECKUX MOJIeIen

MMpoOrpaMMHOTO MaTepualia;
YaCTHUYHOC IMNPUMCHCHHUEC OCHOBHBIX

HEY/10BJICTBOPHUTEJILHO

ITOJIOKEHUI IIPOrPaMMHOI0
Marepuaa.
Onenka «HEYIOBJIECTBOPUTEIBLHO

BBICTABJISIETCA B CIly4ae, €CIIU CTYJEHT
JIEMOHCTPHUPYET:

CYHICCTBCHHBIC HpO6CHBI B 3HaHHUH
MMpoOrpaMMHOTO MaTcpualia,;

MPUHIUIIAATBHBIE  OMUOKH  TpHU
BBITTIOTHEHUH MPAKTUYECKUX
3aJJaHuH, HAaIPABJIEHHBIX Ha
MIPUMEHEHNE MPOTPAMMHOTI0
MaTepuaa;

HEBO3MOKHOCTH MPUMEHEHUS
OCHOBHBIX MOJ0KEHUH

MMpoOrpaMMHOT0 MaTcpualia.
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4. Meroanveckue MaTepuabl, ONpeae/A0Nde NMPoUeAyPbl OLeHNBAHUS 3HAHUM,
YMeHHUii, HABBIKOB H ONBITA J1eSITeJIbHOCTH

HucuunnuHa MareMatudeckass JIOTHKAa HallpaBlieHa Ha O3HAKOMJIEHME C HayKoM
MaTeMaTHKOW, W €€ MPaKTUYECKUM MPUMEHEHHEM B HM3MEpPHUTENBHBIX CHCTEMax; Ha MOJy4YeHHE
TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX HABBIKOB MCIOJB30BAaHUS aHAIM3aMH 00pabOTKU JaHHbBIX
JUIS UX JalTbHEHUIIEero NCIOIb30BAHUS B IPAKTUUECKOM eI TeTbHOCTH.

N3ydenue qucuumivHbel nHGOpPMATHKA MIpeycMaTpUBaET:

— JIeKIIMH,

— nabopatopHbie pabOTHI,

— TPAaKTUYECKHE 3aHATHSL.

— CaMOCTOATENIbHYIO padoTy,

— DK3aMeH.

B xone ocBoenus pasnena 1 «OCHOBHBIEC MMOHATUS MAaTEMAaTUYECKO JIOTUKI» 00ydaroIuecs
JIOJDKHBI OBJIQZIETh 3HAHUSIMUA OCHOB JIOTHKH, JIOTHYECKUX (yHKIMH, ByneBoii anreOpsl.

B xone ocBoenus paznena 2 «Kiaccuyeckoe ncHHCIeHUE BbICKa3bIBaHHI 00yUaronuecs
JIOJKHBI 3HATH OCHOBBI areOphl JIOTUKH, alIreOpbl BRICKA3bIBAHUH, al(paBUT S3bIKA JIOTUKU
BBICKA3bIBAaHUI.

B xoxe ocBoenust pazzaena 3 «AKCMOMaTUYECKHE U alireOpandecKue TEOprun» o0ydaronuecs
JOJI’KHBI 3HATh: OCHOBHBIE TEOPEMBI, (DYHKIIUU aNreOphl JOTHKU.

B mpomecce mnpoBeneHus nabopaTOpPHBIX pabOT MPOUCXOAWT 3aKperuieHHe 3HAHWH,
dbopMUpOBaHNE YMEHHI U HABBIKOB PealM3alluy MPEICTaBICHHS O Pa3IMUHBIX CIIOCO0aX aHAIMU3a U
00pabOTKH JAHHBIX, JOTHYECKUX U apUPMETUIECKUX OCHOB IU(PPOBON TEXHUKH.

B mporuecce mpoBeneHus MPaKTUUYECKUX 3aHATUN BbhIpaOATHIBACTCSI YMEHHE HCIIOJIB30BATh
MOJTy4YCHHBIC 3HAaHUS Ha TIPAKTUKE.

PaGotra c nuteparypoil sBIAeTCS BAXKHEUIIUM D3JIEMEHTOM B TMOJYYCHUH 3HAHUNA TIO
mucuururHe. [Ipexie Bcero, HE0OXOAMMO BOCIIONB30BATHCS CITMCKOM PEKOMEHIYEMOH 1o JTaHHOU
JUCLUIUIMHE JUTepaTypoil. JloMmodHUTENbHbBIE CBEIACHUS MO M3y4aeMbIM TeMaM MOXHO HalTu B
nepuoauyeckoi neyatu u HTepHere.

K sKk3aMeny fomyckarTcs CTYASHThI, KOTOPbIE BHIIOTHUIN U 0(OPMUIIN BCe J1a00paTOpHbIE
paboThI, MPaKTHYECKUE 3aHATHSI.

[To mToraMm BBIMOJHEHHOIO 3aJaHUs HpenojaBaTeib OLEHUBAET YPOBEHb 3HAHWM, yMEHHH,
HaBBIKOB. OMMCaHNe TTOKa3aTese M KPUTEPHEB OLCHUBAHUS KOMIIETEHIINH, COOPMUPOBAHHBIX IO
UTOTaM M3Y4eHHUs JUCLUIUIMHBI, MpeAcTaBieHo B paszaene 3 [lpunoxenus 1 Hactosieil paboueit
nporpaMMbl. OCHOBHBIMH ~ OIEHOYHBIMH CPEJCTBAMH TPH TPOBEACHUU IPOMEKYTOUHOH
aTTeCTallUHU SBJISIFOTCS BOIPOCHI K SK3aMEHY.
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IMpunoxenne 2

AHHOTALIUS
paboyeii MporpaMMbl 1M CHUTIITTHHBI
MartemaTnueckas JIOTHKA

1. Ieab ¥ 3a7a4M AUCHHUILIAHBI
[{enpro M3ydeHus: AUCIMUILTUHBI SBIISETCS: (POPMUPOBAHKE Y O0yUaIONINXCs 3HAHU 00 00paboTKe U
IPE/ICTABICHUHN IKCIIEPUMEHTAIbHBIX TaHHBIX.
3amaueil u3ydeHHWs AMCUUIUIMHBL SBISCTCS: (OPMHpPOBAHHE Yy OOYYArOIIMXCS 3HAHHIA,
YMEHHI, HAaBBIKOB KCIIOJb30BAHHS MATEMATHYECKOW JIOTUKM W TEOPUH BBIYHCIMMOCTH,
OKAa3bIBAIOLINX HAUOOJIbILIEE BIUSHIE HA TEOPHUIO U MTPAKTUKY COBPEMEHHOT'O IPOTPaMMHUPOBAHHUSL.

2. CTpyKTypa IMCHHUIIHHBI

2.1 PacnipesienieHre TpPYIOEMKOCTH 10 OTACIBHBIM BHUJaM Yy4eOHBIX 3aHSATHHA, BKIOYAs
CaMOCTOSITeNIbHYI0 pabotry: nekuuii — 17 uacos, ynaboparopHbie paboTel — 34 4acos,
pakTHYecKue 3aHsaTus- 17 yacoB, camocToaTeabHas paboTa CTyAeHTa — 58 4acos,

OO61mas TpyA0eMKOCTh AUCHUIUINHBL cocTaBisieT 180 yacoB, 5 3a4eTHBIX €IUHUII.

2.2 OcHOBHBIE pa3AeIibl AUCITUTUIHHBL:

1. OcHOBHBIE TOHATHS MAaTEMATUYECKOI JIOTUKH.
2. Kilaccuueckoe vcynciieHue BBICKa3bIBAHUIM.
3. AxcuomaTHyecKue M anreOpandecKue TCOPHH.

3. [lnanupyemble pe3yJibTaThl 00yueHHs (MepedyeHb KOMIIeTeHIHi)
[Tponecc n3yueHus JUCUUIUIMHBI HApaBJIeH Ha (popMUpOBaHHE KOMIIETEHIINH:
OIIK-2 - crtocOOHOCTP BBISBISTH €CTECTBEHHOHAYYHYIO CYITHOCTh MPO0IeM, BOZHUKAIOIINX B XO/1€
npoeCCUOHATBHON JeSITeIbHOCTH, NMPHUBJIEKATh Ui UX PELIEHHS COOTBETCTBYIOIIMN (PU3HKO-
MaTE€MaTHYECKHUH.
[IK-2 - cmocoOHOCTh MNPOBOAMUTH  BBIYMCIUTENBHBIE OSKCIEPUMEHTHl C  HCIOJIb30BAHUEM
CTaHJAPTHBIX ITPOTPAMMHBIX CPEJCTB C LEJbI0 ITOIYYEHUs MATEMAaTUYECKUX MOJENEH IIPOLECCOB U
00BEKTOB aBTOMATH3alMK U YIPABICHUS

4.Buj NpoMesKyTOYHOM aTTeCTAIMM: DK3aMEH
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Ipunoxenue 3

IIpomoxon 0 0ononnenusx u usMeHeHusAX 6 padoueil npozpamme
na 20__ -20 YueoHwlit 200

1. B paGouyto nporpammy Mo JAUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto mporpaMmy o AUCUUIIIMHE BHOCSATCS CIEAYIOIIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpst Ne OT «___ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

®OHJA ONEHOYHbBIX CPEACTB AJId TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUIIJIMHE

1. Onucanue (poH/Ia OLIEHOYHBIX CPeACTB (IMACIOPT)

Ne DJIeMeHT
KOMIIETE | KOMIIETEHI] Paznen Tema DPOC
HIIUH un
1.0cHoBHbie  moHsATHs | 1.1.91eMeHTbI OTtyeTsl 110
MaTeMaTH4eCKON MaTeMaTU4eCcKOil 1a00paTOPHBIM
JIOTUKH. JIOTHKHU. paboram
1 OITK-2 1.2.Jlornueckue
oTiepaIuu.
1.3.Jlornueckue
GbyHKIUY.
2.Kitaccnueckoe 2.1.Jlorngeckue OTtyeTsl 110
UCYHCTICHHE UCUHCTICHUS. 1abopaToOpHBIM
BbICKA3bIBaHUI. 2.2.AndaBur s3p1Ka paboram
JIOTUKU BBICKA3bIBAHUSI.
2.3.ITpono3unnonanm
2. [1K-2
HbIE (HOPMYIIBIL.
3.Akcuomarnyeckne u | 3.1.dopmanbHas Otuetsl 1O
anreOpanvecKue apudMeTrKa. J1a00paTOPHBIM
Teopuu 3.2.PexypcuBHBIC paboram
GbyHKIIH.
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2. Onucanne NoKasareseil M KpUTEPHEB OLCHUBAHNS KOMIIETCHIUH

Baagernb

(OIIK-2):
- JlocTaTOuHBIM ypOBHEM MTOHUMAHUS
Marepuaia, i ClioCOOHOCTBHIO BBISIBIIATH
CYLTHOCTB TIpo0IIeM,

-CoOTBETCTBYIOIIUM ¢buzuKo-
MaTeMaTHYeCKUM  ammaparoM  JJis
peleH s MPaKTHYECKHX 3a/1a4.

I1K-2):

-CriocoGHOCTBIO TPUMEHSITh
CTaHJapTHBIE POTPaMMHBIE CPEJICTBA C
ENBIO TTOTYYCHUST MATEeMaTHIECKUX
MOZEIIEeH

Ioka3zarenun Ouenka Kpurepun
3HaTthb O1eHKA «3a4TCHOY BBICTABIISACTCS B

(OIIK-2): cllydae, eClId CTYAEHT JIEMOHCTPUPYET:
-CniocoOHOCTH BBISIBIIATH — BCECTOPOHHEE CUCTEMATHUYECKOE
€CTECTBEHHOHAYYHYIO CYIIIHOCTb 3HaHHE MPOrPAMMHOI0O MaTEpUana;
Ipomnecca, — IPaBUJILHOE BEIIIOJIHEHUE
- duznko-MaTeMaTHUECKIE — na6opaToprlx pa60T’
3aKOHOMCPHOCTH MMPOLECCOB, HaIlpaBJICHHBIX HAa NIPUMCHCHHUEC
-Crioco0bl OLIEHKH JIaHHBIX. IIpOrpaMMHOI'0 MaTepuaa;

(ITK-2): - MPABUIIBLHOE IPUMEHEHNE OCHOBHBIX
- OcHoBHbIE IPHEMBI 00paOOTKH MOJIO’KEHUH MTPOTPaMMHOTO MaTepuaa.
JIaHHBIX,

-MeTtoib1 00pabOTKH TaHHBIX,

-CriocoObI IpeICTaBICHHUS

SKCIEPUMEHTAIBHBIX TAHHBIX.

YMmerh

(OIIK-2):

-IlonyyaTts HEOOXOAUMYIO

nHpopManuo, 00padaTeIBaTh €e,

- Mcrionb30BaTh MOJTy4YEHHBIE 3HAHUS

Ha MPaKTHUKE.

I1K-2):

- HpOBOI[I/ITL BBIUUCJIUTEIILHBIE OHGHKa «HE€ 3a4TCHO» BBICTABJISICTCA B
SKCIECPHUMEHTHI C UCIIOJIL30BAHHUEM CJiydae, e CTYICHT IEMOHCTPUPYCT:
CTaHJIapTHBIX TPOTPAMMHBIX CPEJICTB C — CYUICCTBCHHBIC TIPOOECIBI B 3HAHUH
LIEJIBIO TTOJTYYEHHSI MAaTEMaTUYECKUX MPOrpaMMHOI0 MaTepuana;
MoOJIeTIel POIIECCOB M OOHEKTOB — TPUHLHUMUATBHBIE OITHOKH MPU
ABTOMATHU3AIMU U YIIPABJICHUS HE 324YTEeHO0 BBITMIOJTHEHUH J1a00paTOPHBIX padoT,

HaITpaBJICHHBIX HAa IPUMCHCHHC
IPOTrPaMMHOTO MaTepuania;
- HCBO3MOXHOCTb IPUMCHCHUSA
OCHOBHBIX MOJI0)KEHHI IPOTPaMMHOTO
MarepHania.
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[IporpamMa cocTaBieHa B  COOTBETCTBUM C  (peAepajibHBIM  TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM BBICHIET0 OOpa30BaHUS IO HAMpaBlIeHUIO MOATroToBKU 27.03.04
VYrpasneHre B TEXHUYECKUX cucTeMax oT «20» okTsops 2015 . Ne 1171

st Haoopa 2018 roaa: u yue6HsiM rianoM OI'BOY BO «bpl'Y» miis ouHoit popMbl 00ydeHHS OT
«12» mapta 2018 r. Ne 130, 3a04n0ii popmbl 00yueHus ot «12» mapra 2018 r. Ne 130.

IIporpammy cocraBuiI:

I'puropsesa T.A. k.T.H, goueHT kadenpsr YTC

Pabouas nporpamma paccMoTpeHa U yTBepxaeHa Ha 3aceganuu kadeapslyY TC

oT «28» pnekabps 2018 r., npoTokon Ne 6

3aBenyromuii kageapoit N.B. UrnarneB
COI''TACOBAHO:

3aBenyromnuii BeITycKaromiei kapeapoit N.B. Urnatrnes
Hupexrop OUOIMOTEKH T.®. CotHuK

Pabouas nporpamma ogo0peHa MeToIn4eckoil koMuccuei gakynprera JuA

oT «28» pekabps 2018 r., mpoTokon Ne 5

[Ipencenarens MeToaNYECKONH KOMUCCHH (aKyIbTeTa A Jl. YnpsHOB
COT'JTACOBAHO:

Hauvanbauk

yu4e0HO-METOINYECKOTO YIIPABICHUS I'.I1. Hexesen

Perucrpanuonnsiii Ne
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