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1. Ilepeyensb MJIAHUPYEMBIX pe3y/1bTAaTOB 00y4eHHs 10 aucuumiuHe «Hekinaccuyeckune
JIOTHKW», COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM
NporpamMmsl

1.1. [lenssMu OCBOCHUS NUCIUTLTMHBI SBISIOTCS:

— BOCIIUTaHUE JJOCTATOYHO BBICOKOM MAaTEMaTUUYECKOU KYJIbTYpBbI;

— pa3BuTHE U (POPMUPOBAHHUE JIOTHIECKOTO M AITOPUTMUUECKOTO MBITTUICHHS;

— OBJIaJICHUE OCHOBHBIMU METOJAMH UCCIIEAOBAHUS U PEIICHUS NMPAKTUYECKHUX 3a1aY;

— IPUOOPETEHNE HABBIKOB CAMOCTOSITEIIbBHON HAYYHOU JEATETLHOCTH.

K oOCHOBHBIM yuYeOHBIM 3aJayaM W3YYCHHS JUCIMILTUHBI «Hexkaccuueckne JOTUKNY
OTHOCSITCS:

— cdopmMupoBaTh TMpeacTaBiIeHHE 00 OO0BEKTe, MNpeaMeTe, CTPYKType H  MeTOoAax
HEKJIACCUYECKOM JIOTUKU KaK METaHAyKH;

— paccMOTPETh TEOPETUUYECKUE WM TMPHKIATHBIE OCOOCHHOCTH SI3bIKA HEKJIACCUYECKOW JIOTHUKU
KaK MeTasi3blKa HayK;

— TIOMOYb B MPUOOPETEHUH HABBHIKOB MPUMEHEHHSI JJOTHUECKOTO U MAaTeMaTHYECKOTo amnmapara
K pacCCMOTPEHHIO TTPO(PECCHOHATIBHBIX MPOOJIEM;

— cnoco0cTBOBaTH (OPMUPOBAHUIO MUPOBO33PEHHUS CTYICHTOB, PACIIMPEHHUIO UX KPYro3opa.

1.2. Cogmepxanwe IUCHUIUIMHBI — TIO3BOJIUT  OOYyYalOMMMCS ~ pemiath  CICIYIOITHE

npodeccuoHanbHbIC 3a/1a4H:

CEPBUCHO-IKCILTYATAIIMOHHAS ACATEIIbHOCTD:
- MaTeMaTH4ecKoe MOJAEITUPOBAaHUE TMPOIECCOB M OOBEKTOB Ha 0a3e CTaHAAPTHBIX IAKETOB
ABTOMAaTU3UPOBAHHOTO MPOECKTUPOBAHUS U UCCIIECTOBAHMIA;
- IPOBEACHUE IKCIIEPUMEHTOB 110 3aJaHHOW METOJIMKE U aHAJIN3a PE3YJIbTATOB;
- TMPOBEJACHUE H3MEpPEHUN W HAOIIOJCHMUI, COCTABJICHHE OIMUCAHUS TMPOBOJAMMBIX HCCIICIOBAHUM,
MOJTOTOBKA JAHHBIX JUISI COCTAaBIICHUSI 0030pPOB, OTUETOB U HAYYHBIX TyOITHKAITHIA.

1.3. Komnerenuunu ody4yaromierocsi, opmupyembie B pe3yJbTaTe 0CBOEHHS JUCHMIIIIHHbBI

B Pe3yabTaTeC OCBOCHUA AUCHUILINHBI Y 06yanOH_II/IXC}I (I)OpMI/Ip}IIOTCSI CJICOAYIOIUC KOMIICTCHIIUN

Kon xomnerenuuu HaumeHnoBanue komneTeHUnu CrnenuaibHOCTD U (WIIH)
HAIpPaBJIEHUE MOATOTOBKU
1 2 3
I[IKB 1 CIOCOOHOCTH HCTIOIH30BATh 15.03.02 «TexHomoruyeckue
YMEHUS TIOJITOTABIIMBATH UCXO/THBIC MaIlIMHBI 1 000pYA0BaHUE)
JAHHBIC JIsl BBIOOpA 1 HaIpaBJICHHOCTH (TTPOQHIIS)
000CHOBaHUS HAYYHO- «BBITOBBIC MAIIIMHEI ¥ IPUOOPHD)

TEXHUYECKUX U
OpraHM3aluOHHBIX peHIeHI/If/'I Ha
OCHOBE MaTeMaTUYECKUX
pacyeToB




1.4. IlepedyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS M0 TUCHHUILINHE

Pe3ynbTaThl 0OcBOEHUS
IUCIUIUINHBI

TexHonoruu GopMUpOBaHUS
KOMITCTEHIINH TI0 YKa3aHHBIM
pe3ynbraTam

CpencTBa 1 TEXHOJIOTUU
OILICHKU TI0 YKa3aHHBIM
pe3yabTaTam

1 3ran

3uaer: IIKB 1

- CUMBOJIMKY  Pa3JIM4HbIX
BHUIIOB MaTeMaTHUECKOU "
HEKJIaCCUYECKOM JIOTUKH;

— OCHOBHBIC IIOHATHA u
Ha3HA4YCHUC HEKJIaCCUUYECKOM
JIOTHUKH, METOAbI

HEKJIaCCUYECKOM JIOTUKH;

— BHJ HEYETKOTO MHOKECTBA,
onepauuu HaJ HEUCTKHUMU
MHO>KECTBaMH,

- METOAUKY MOCTPOEHUS
MaTeMaTHYECKUX MoJeIel
npoeCCHOHANBHBIX 33/a4y |
coaepKaTeIbHON

UHTEPIPETAllUd  TOJTYYCHHBIX
pe3ynbTaToB, UX aHaluW3a |
IPUMEHEHUS;

—  TEOPETUKO-MHOKECTBEHHBIE
onepaluu c HEYECTKHMH
MHOXECTBAMH H HUX CBs3b C
JIOTUYECKUMU oTepaIusImMH,
3JIEMEHTHI HEUETKHX MHOXECTB

KOHCTIEKT JIGKIIMOHHBIX ¥ Ta00PAaTOPHBIX
pabor.
NuauBuayanbHbIe 3a1aHUS

TectupoBanue 1o Teme
DKcmpecc - ompoc Mo TeMe
["occapwuii o Teme.

CobecenoBanue 10
pe3yabtatam PI'P

Ywmeer: IIKB 1

- HCII0JIb30BaTh anmnapar
HEKJACCUYECKOM JIOTHKH IS
BI:Ipa)KeHI/ISI KOJIMYCCTBCHHLIX U

KauyeCTBEHHBIX OTHOIIIEHUI
00BEKTOB;
- PUMEHSTh METO/IBI

JHACKPETHON MAaTeMaTUKHU;
— BBINOJHATh ONEPALMM  HaJ

HEYETKUMHU MHO>KECTBaMH,
OPUMEHATh  anmapar TEeopHH
HEYETKUX MHOXECTB TUTSE

pEeIICHUA 3a1a4,
— HNPUMCHATH AHAJIUTHUYCCKUC U

YHCJICHHEIC METOJIBI
HEKJIACCUYECKOM JIOTMKU  JJIS
peleHus 3a71a4
npodeccuoHaIbHOU

JCATCIIBHOCTH,

KoHcnekT JIeKIIMOHHBIX U Ta00PaTOPHBIX
pabor.
WNHauButyanbHbIE 3a1aHUS.
Hcnonb3oBanue MHTEpHET-pECypCa.

IToaroroBxa QOKJIaIOB U
pedepaToB




— ¢dbopmynHrpoBaTh  3a7auu
JOTUYECKOTO  XapakTepa |
NPUMEHSTh CpPEACTBAa HEYETKOM
JIOTUKH JUIS UX PEIICHHS;

— NPUMEHATH 3aKOHBl HEUETKOU
JIOTUKH.

NMmeer mnpakTHyecKMid ONBIT:
KB 1

—  HCIONB30BAHWS  armmapara
HEKJIACCUYECKOM  JIOTMKH IS
BBIPAKCHUSI KOJIMYCCTBEHHBIX U
Ka4eCTBECHHBIX OTHOIICHUI
00BEKTOB;

— NpUMEHECHUS METO/IOB
JTMCKPETHOH  MaTeMaTWKH B
npohecCuoHaTbHOU
JeSITeIIbHOCTH
npodecCuoHaIbHOU
NeSITeIIbHOCTH;

— BBINOJIHCHUS OICpaIMi  Hall
HEUCTKUMHU MHOXECTBaMH,
NPUMEHEHHUsS armapara TEOpUHU
HEUETKUX MHOXECTB ISt
pelieHus 3a/1a4;

— TPUMCHEHUS aHAIUTHYCCKUX

u YUCJICHHBIX METO/IOB
HEKJIACCUYECKON JIOTUKH  JUIf
peuieHust 3aj1a4
npodeccuoHaIbHOU
JIeSATEIbHOCTH.

UlaGopaTopHbIie pabOTHI:
peleHne pa3HOYPOBHEBBIX, MPAKTHKO
OPHUCHTUPOBAHHBIX,
METOJ
<B3aMMOOOMEH 3aJJaHUSIMUY);
CO3/IaHKe
MPOCKTOB.

KIIIOYCBBIX  3aJa4,

rjoccapusa n

[IpoBepouHas pabora.

npobsieMHbIX 3aay;lecTupoBanue 1o Teme.
MeToaukal moccapuil 1o Teme.

3auTa TBOPUECKUX

TBOPYCCKUXITPOCKTOB.

2. Mecto aucunnimubl B ctpykrype QOII HanpaBiieHHs1 TOATOTOBKH

ﬂI/ICI_II/IH.HI/IHa OTHOCHUTCSA K JTUCHUILJIMHAM I10 BLI60py.

Ee ocBoeHune ocymiecTsisieTcs B 4 cemecTpe.

Ne Ko xommereHmii
o HaumenoBanue JHUCIUTLINH, ONPEIETAIOIINX
o | MEKAMCHMIUIMHAPHbIE CBA3H

[IpenmecTByromye TUCIUIUINHB
1 MaremaTuka OK-7
2 MareMaTHYeCKHI aHaJIN3 OK-7
3 Teopust BEpOSTHOCTEN M MareMaTHuecKasi CTAaTUCTUKA OK-7
4 JluckpeTHasi maTemaTHKa, mMaremaruueckas joruka u Tteopus | [1K-3

aJTOPUTMOB

[Tocnenyromuye TUCIUTIITMHBL

1 | MeTtoabl OIITUMHU3AIUU | TIKB-1




3. O0beM JUCHUIIMHBI B 324€THBIX ¢INHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKAIeMHUYECKUX YaCOB,
BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenojaasaresieM (M0 BUAAM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy

PaCHpe,Z[GJ'IGHI/Ie (I)OHIla BPCMCHH 110 CEMCCTpaM U BUAaM 3aHATHHI

Bune! 3angaruit OoYHas OYHO-3a04YHas 3a049Has
dhopma dbopma dhopma
00yueHus o0yJeHUs 00yueHus
Hroro yacos 144y, 144y, 144y,
3a4ETHBIX €IMHUIL 4 3.e. 4 3.e. 4 3.e.
Jlexmmm (yac) 20 4 4
[IpakTueckue (CeMUHApPCKHUE) 3aHITUA - - -
(dac)
Jlaboparopnbie paboThI (4ac) 32 10 10
CamocrosiTenbHas paboTa (4ac) 92 126 126

Kypcogas pabota (+,-) - - -

Konrposbnas pabora (+,-) - - -

DK3aMeH, ceMecTp /Jac. - - -

JuddepeHnnpoBaHHbBIN 3a4€T, CEMECTP 4 cemectp | 4 cemectp /44. | 4 cemectp /

4y,

KoHTpoiibHast paboTa, ceMecTp - - -

4. Conep:xkanue TUCHUILUIUHBL, CTPYKTYPHPOBAHHOE 110 Pa3/iesiaM ¢ YKa3aHHEM OTBEIeHHOr0 Ha
HHUX KOJIN4YECTBA aKaJICMUYECCKHUX YaCOoB U BUA0B y‘leﬁﬂblx 3aHATHH
4.1. Conep:xaHue TMCHHUILIMHBI

Ne Pa3nen mucinIningel Bunbl yueOHBIX 3aHATHH, BKITIOUAs CpencrBa U TEXHOJIOTUH
n/m CaMOCTOSITENTFHYIO padoOTy CTYJCHTOB OLIEHKH
(Tema) U TPYAOEMKOCTb (B aKaJIeMUYECKIX
yacax)
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DJIeMEeHThI 6/2/2 -/-/- 10/4/4 32/30/30 | KoHCHIEKT ayAUTOPHBIX

1. | MmaTemaTH4eCcKOM 3aHATHH. BeInonHeHue
JOTUKHU: PI'P. KoHcnekT Tem,




Kiaccuueckas u
OTBEIECHHBIX
MaTeMaTH4YecKas JIOTHKA. .
TorviKa IhemKaTon TS CaMOCTOSITEILHO
pe : paboTHL.

2 | Di1eMeHThI HeYeTKOM 6/2/2 -/-/- 10/4/4 30/40/40

JOTHKH:
KoHcnekT aytuTopHBIX
Buner noruk. o
.. 3aHaTUH. BeinmonHeHue
Heuérkue MHOXKeECTBA.
PI'P. KoHcniekT Tem,
OyHKIU
OTBEIECHHBIX
MPUHAJICKHOCTH. .
. TS CaMOCTOSITEILHO
Heuétkne u
paboTHL.
JIMHTBUCTUYECKUE
TepeMEHHEIE.
HeuéTtkue oTHOIICHUS.

3 MopajbHas JOrHKAa: 8/0/0 -/-/- 12/2/2 30/56/56 | KoHcrieKT ay TuTOPHBIX
DcceHuaIN3M U 3aHaTuil. BeimonHeHue
AHTHUDCCEHIINAIN3M B PI'P. KoHcmekT Tem,
MOJAJIbHOM JIOTHKE. OTBEIECHHBIX
HeuéTkne MonanbHbie st CaMOCTOSITEIILHOU
JIOTHKH. paboThL.

Heuérkue monenu Kpunke. Pabota nHax pedeparamu
Hroro 20/4/4 | -/-/- | 32/10/10 | 92/126/1
26
IIpomeskyTOoYHAs aTTecTAllUA 110 JUCHMILIMHE JAnddepennupoBaHHbIi
3avyert

[Ipumeuanue:
—/—/—, 00bE€M YaCOB COOTBETCTBEHHO JIJIsl OYHOM, OUHO-3a0YHOH, 3209HOI popm 00yueHHS

4.2.Coaepxanne NPAKTUYECKUX 3aAHATHH

[TpakTrueckue pabOTHI IUIAHOM HE MPETYCMOTPEHBI.

4.3.Conep:xanue 1a00paTopHBIX paboT

O0beMm
JacoB HaumenoBanue TeMbl
Ne HaumenoBanue TeMbl 1a00paTOPHBIX paboT
TUCITATIINHEI
Tema 1
1 | SBamarne 1. «Kmaccmueckas M MaTeMaTHUecKas 5/2/2 JJ1IeMeHTBI
JIOTHKAY MaTeMaTH4YecKol JJOTUKH:
2 | 3ansarue 2. «Jloruka npeaukaToBy 5/2/2 Kiaccuueckast n
MaTeMaTUY€eCKasl JIOTHKA.
Jloruka npenukaros.
Tema 2
3 | 3ansarue 3. «HedyeTkne MHOXkecTBa u omeparuu | 2,5/1/1 | DneMeHTbI HeYeTKOM
HaJ{ HUMM JIOTUKH:




O0beM
JacoB HanMmeHnoBanue TeMbl

Ne HanmeHnoBanue TeMbl 1a00paTOPHBIX padboOT
JUCLUIIINHBI

4 | Banstue 4. «DyHKIMM OpUHAICKHOCTH U | 2,5/1/1 | Buasl JoTHK.

METOJIbl UX MIOCTPOCHHUSI HeuéTtkue MHOXECTBA.
5 | 3ansarue 5. «HeueTkue uncmna u onepanuu Haj 2,5/1/1 | @yHKuMu
HUMI) MIPUHAJICIKHOCTH.
6 | 3ausTre 6. «Jloruka OTHOIICHHUI 2,5/1/1 | Heuértkue u
JIMHTBUCTHYECKHUE
MepeMEHHBIE.
HeuéTtkue oTHOLIEHNS.
Tema 3
7 | Saugarue 7. «Heuétkue MOgaIbHBIE JIOTHKI) 6/1/1 MoaaabHast JJOTHKA:
8 6/1/1 DcCeHIualIi3M 1

aHTHUACCECHIIMAJIN3M B
MOJIATLHOM JIOTHKE.
Heuétkue MomannHbIe
JIOTHKH.

Heuérkue monenu Kpumnke.

3ansarue 8. «Heuérkue noruku Kpunke»

Hroro | 32/10/10

IIpumeyanue:
—/—/—, 00BEM YaCOB COOTBETCTBEHHO JJISl OYHOU, OUHO-3a0YHOM, 3204HOM PopM 00yUueHHs

5. YuyeGHo-MeTOaAMYeCKOe 0OeciedeHHe CAMOCTOSATEIbHOM padoThI
o0y4arommxcs M0 JMCHHUIINHE

CaMocTosiTenbHas paboTa CTYJIEHTA SIBISETCS BaXKHBIM (DAKTOPOM YCHEIIHOTO M3y4YeHHUsl Kypca
«Hekmaccuueckne norukuy. JloMaiiHue, WHAWUBUIYAJIbHbIE 3aJaHus, MOArOTOBKAa K ayJAUTOPHBIM
3aHATHAM, KOHTPOJIbHBIM MEPONPUATUAM COOTBETCTBYET BBIIACIEHHBIM JOJSM BPEMEHU ISl CPETHETO
CTYyJICHTA.

DddexTrBHAT cUCTEeMa KOHTPOIS 00€CIeUNBAET TIAHOMEPHYIO CaMOCTOSITENIbHYIO paboTy.
Cro/1a OTHOCSITCSI KOHTPOJIbHBIE U IPOBEPOUHbIE pabOThI, 3a1uTa HHIMBUAYaIbHBIX PI'P u pedeparos,
paboTa C TPOHACHHBIM MaTepUANIOM JUIS TMOATOTOBKM K TECTHPOBAHHUIO, OMPOC MO TEOPUU Ha
nabopaTOpHBIX paboTax, 3adeTHbie pPaOOThI. JMarHOCTHYECKWH, TEKYIIMH W IPOMEKYTOUHBII
KOHTPOJIb 3HAHUH, YMEHUU MPOBOAUTCS B (OpME TECTHPOBAHHS, 3a4ETHBIX M CaMOCTOSITENBHBIX
pabor.

CaMocTtosiTenbpHas paboTa CTy/IeHTa BKIIOYAET B Ce0sl CaMOCTOSTENILHOE U3yUeHUE Pa3/eiioB
JUCHUIUINHEBI, ITOATOTOBKY K J'Ia60paT0pHI)IM pa60TaM, JJI1 94€T0 CTYACHTBI NOJIKHBI CaMOCTOATCIBHO
M3YYUTh KOHCIEKTHI JICKIHUWA, COOTBETCTBYIOIIUE pa3Aeiibl PEKOMEHIYEMOMN JINTEPATYPHI, BHIIIOIHUTH
HeoOxoaumble 3ananus. CamocTosTenbHas paboTa Mpu3BaHa 0OECHEUUTh 3aKperieHHUe MOTyYeHHBIX
CTYZEHTaMH 3HaHUH BO BpPEMs ayAUTOPHBIX 3aHATUN IIyTEM MOBTOPEHUS IPOMJIECHHOIO MaTepHraa.

TexHonorm4eckas KapTa cCaMOCTOSITEILHOM Pa0oThI CTyIeHTa

HToroBsrii CpencrBa u Obbe
Bup nesTenbHOCTH CTYICHTOB
HPOIYKT TEXHOJIOTUH M
(3amaHust HA CAMOCTOSITEIIBHYIO .
CaMOCTOSITENTbHON OLIEHKHU 4acoB
pabory)
paboThl
1 2 3 4 5
I1KB 1 CaMOCTOSITeIbHOE U3YUEHUE U Koncnexr. Koncnekr 26/21/




KOHCIEKTUPOBAHUE IUTEpaTyphl B | Pemienue 3amgau TEOPETHUUECKHUX 21
COOTBETCTBUHU C MPOTPaMMOM Kypca | JOMAIIHEro BOIIPOCOB
1. Jlornueckoe nporpaMMHUpOBaHUE. | 3aJaHUS. Tect
2. [IppuMeHeHune J0ru4ecKoro CocraBnenue
BBIBOJIA JIJIs1 aHAJIN3a CXEM. CIIPaBOYHOIO
3. [Ipobnema mpeacTaBieHus Marepuaia
JIOTHYECKUX (YHKUIUH.
4. 9¢d(PEeKTUBHOCTH CUCTEM C
HEUYETKOM JIOTUKOM.
5. MeTon pe30JIIoIuid B JIOTUKE
MPEANKATOB
6. AJITOPUTMBI HEYETKOTO
JIOTUYECKOTO BBIBOJIA
7. YOpOLIEHHBIA aITOPUTM
HEYETKOTO BBIBOJIA.
8. CpaBHHUTEIIbHAS OIIEHKA
QJIrOPUTMOB HEUETKOT'O BBIBOJIA.
IIKB 1 Brimomaenne PI'P Nel, No2 NuauBunyansHOe NunuBunyanpasie | 12/21/
3a/laHue. 3a/1aHUs 21
Pemenue 3aad ¢ | cocTaBiIeHHbIE
KOMEHTApUSAMH M | TIPETO/IaBaTEIIEM.
OTIOPHBIMU
AITOPUTMaMHU.
I[IKB 1 IToaroroBka K JEKIIMOHHBIM U Omnpoc cryaeHToB | KoHcniekThl 12/21/
nabopaTopHbIM paboTam. 10 KOHTPOJIBHON | ayJJUTOPHBIX 21
pabore. 3aHATHH.
I1IKB 1 [ToaroroBka pedeparos Ha Pedepar [IpesenTanus 22/21/
3aIaHHYI0 TEMY 21
IIKB 1 CocraBnenue cxem, TaOIuIl, s NunuBunyansHOE [Toptdommo 10/21/
CHUCTeMAaTHU3alNH YIeOHOTO 3a/laHue 21
MaTepuaia
IIKB 1 OTBETHI HA KOHTPOJILHBIE BOIIPOCHI Koncnekr YcTHbli onpoc, 10/21/
W TECTBI Tect 21
Hroro | 92/12
6/126
IIpumeyanue:

—/—/—, 00BEM YacOB COOTBETCTBEHHO JIJII OYHON, OYHO-3a09HOM, 3a09HOU PopM 00yUdeHUS

Jlureparypa:

Urommn, B. . Marematudeckas Jioruka [ DIeKTpOHHBIN pecypc] : yueO. mocobue aist By30B / B. 1.
Urommn. - Jlokyment Bookread2. - M. : UTHOPA-M, 2016. - 398 c. - Pexxum gocrymna:

http://znanium.com/bookread2.php?book=539674%#.

Couepmafme 3aJaHUH JJ15 CaMOCTOSITeabHOI paGOTLI

Tembl PI'P
PI'P Nel «DieMeHTBI MATEMATHUYECKOM JIOTHUKIY.
PI'P Ne2 «DiaeMeHTBI HEUETKOM JTOTUKNAY.

PI'P sBnsAroTCA MHAMBUIYaIbHBIMU 3aJaHUSIMU

PI'P Nel




3amanue 1. [lns OyneBoil (QyHKIMHM Tpex NEpEeMEHHBIX F(x,y,z)=(x Y ;)—> (;@;) , 3aJlaHHOMN

AHATTUTHYECKU:
a) TMOCTPOUTH TAOJIMIYy MCTUHHOCTH, HAUTH JBOMYHYIO (opMy OyseBON (PYHKIMH M MPUBECTH

¢yukuuto k CIH® u CKHO;

0) MUHUMU3HUPOBATH OyJieBy QYHKINIO ¢ TTOMOIIbI0 KapT KapHo u Ha ky0Oe. [IpoBeputs MeTo10M
KBaifHa kakas U3 OJyYEHHBIX TYIMUKOBBIX ()OPM MUHUMAITbHAS;

B) IOCTPOUTH COOTBETCTBYIOIIYIO JIOTHYECKYIO CXEMY;

I') IOCTPOUTE COOTBETCTBYIOUIYIO PEIEHHO-KOHTAKTHYIO CXEMY:

') C IOMOUIBbIO SKBUBAJICHTHBIX MpeoOpazoBanmii mpusectu pynkuuo xk JJHO, KH®O, CIHD u
CKH®.

3aganue 2. Ha MHOXeCTBe R 3a/1aHbl PEIUKATHI:

P(x):"x> — 6x7 +11lx - 6 —O", O(Xx) :"x~ — d4x +3 —O"

Haiitn MHO€CTBAa HCTUHHOCTH ITPEAUKATOB:
a) P(x)" O(x);
6) P(x)" O(x);
B) P(x) = O(x).
3amanue 3. PaccMotperr  Bce  BapuaHThl — HABEIMBAHMS ~ KBaHTOPOB  HAa  IPEAMKArT
P(x,y) " xorcueem 6 ooOnom dome ¢ y" | 3anaHHbI HA MHOXecTBe Jiozei. Onmcarh B
CJIOBECHOM (pOpME MOTyYeHHbIE BHICKA3bIBAHUSI U OMPEIEIUTh UX UCTUHHOCTb.

3ananue 4. IIpoBepbTe, sBiAOTCA Ju  OyneBbl GYHKUMM F; u F, SKBUBAJCHTHBIMU:

F=(X®Y)» (X " Y)(X—-Y)> (XeY) uF, =X|Y.

PI'P Ne2

3ananue 1. [TycTh 3a/1aHbl [Ba HEUETKUX MHOXKECTBA A U B Ha yHUBEpcaabHOM MHOXecTBe U.
A=0,1]x,+0,8|x2+0,9]x3+0[xs 1 B=0,1]x,+1|x,+0,7|x510,4|x4
a) Onpenenute, OyJET JIM OAHO U3 ITUX MHOXKECTB JIOMUHUPOBATH HAJ[ IPYTUM;

6) IMPOU3BCIAUTC JJOTMYCCKHUC orcpanu Hanqg HCUYCTKHNMMU MHOXCCTBaMHU A u B:

A,B,AUB, ANB, A- B, A® B

B) HaiiTu anreOpanveckoe nmpousBeneHue A-B, anredpanyeckyto cymmy A + B, Bo3BecTu 4 B KBajpar,

W3BJI€Yb KBAJI[PATHBIA KOPEHb U3 A.



3ananue 2. I[lycts 3a1aHbl TpaduvecK 1Ba HEUETKUX MHOXECTBA: A: «oT 3 10 8» U B: «0OKoJ0
5». Ioctpoiite rpadukn QYHKINN TPUHAIICKHOCTH ITUX MHOKECTB M JIOTUYECKUX OIEpariii Ha

HHMMH.

3ananue 3. [TycTh 3a1aHa IMHTBUCTHYECKAs iepeMeHHas C = «pupalieHre OTITyCKHOM IIeHbI Ha
toBap». CoorBercTByromiee TepM-MHOKecTBO T(C)={CO — otpunarenbHoe, CZ — NpUOIU3UTEIHHO
paBHOE HYI0, CP —TI0J0KUTENbHOE }. DKCIIEPT, HA OCHOBAaHUH UMEIOIINXCS Y HETro IpeCTaBIeHui 00
AIIACTUYHOCTH CIIPOCa Ha ATOT TOBAp C YYETOM JIOMYCTUMBIX OIpaHHYEHHUI HA W3MEHEHHE IICHBI,
pbIHKA cOBITA W MPOYMX YCIOBHI ONpENenui, YTO MECSYHOE CPEIHEKBAJIPATUUYECKOe OTKIOHEHHE
00bEeMOB TMpoJaX He mpeBblmaeT 15 enunHuin. 3amaifTe JIUHTBUCTHYECKYHO TmiepeMeHHyro C
AQHAJTUTUYECKH, TAOIUYIHO U TpadUIECKH.

3amanue 4. [1ycTs 3amanbl oTHOMEHUSI R { U R 5 :

Ry |y W V3 R |z Zs Z3 Z4

xi |01 0,7 0,4 yi |09 0,2 1 0,2

x |1 0,5 0,8 » |03 0,6 0 0,9
v | 0,1 1 0,7 0,5

Haiti xoMOoo3unuio 3TuX OTHOIIEHUM.

Tembl pedeparToB

1. ITpono3uIMOHATIBHBIE JIOTUKH

2. llpenukatHble JOTUKH

3. [IpenukatHbie BpEMEHHBIE JIOTUKU U UX MPUIIOKEHHUE K TIPOTPAMMHUPOBAHHIO
4. Jlormdyeckoe clieIoOBaHHUE.

5. HeueTkne oTHOIMIEHUS.

6. [IpssMoOii HEeYeTKU BBIBOJT

7. ArOpUTMBI HEYETKOT'O JIOTUYECKOTO BBIBOIA

8. AJIrOpUTMHYECKUE JTOTUKH

IIpumepHbie Bonpocs! 111 Aud(pepeHIMPOBAHHOIO 3a4eTa U CAMOINIPOBEPKH
Tema 1. D1eMeHTHI MATEMaTH4YeCKOH JIOTHKHU

1.Kitaccuueckast 1 MareMaTu4eckasi JIoruka

2. AnreOpa BbICKa3bIBaHUH.

3. ®opmynbl anreOpbl BBICKA3BIBAHUIM.

4. OCHOBHBIE 3aKOHBI aNreOpbl JOTHKH.

5. IlpuHIMIT IBOWCTBEHHOCTH.

6. JIoruka npeauKaToB. S3bIK JIOTUKY IPEAUKATOB
7. Jlornueckue onepanuu HaJ NpeIuKaTaMu

8. MeTton pe3ononuii B IOTUKE IPEIUKATOB.

9. Hopmanbuble (OpMBI JTOTHKH MTPETUKATOB



10. Knay3ansHast HopMasibHas popma.
11. Jloruueckoe ciemoBaHue.
12. Jlornueckuii BbIBOJ B JIOTHKE MPEAUKATOB.

Tema 2. Dj1eMeHTbI HEUETKOM JOTHKH

13. OCHOBBI HEUETKOM JIOTUKH.

14. HeuéTkre MHOXECTBA.

15. Anrebpanueckue onepanyy HajJl HEYETKUMH MHOKECTBAMHU.
16. HeueTkast © TMHIBUCTUYECKAS TIEPEMEHHBIE.

17. ®yHKuMN NPUHAUIEKHOCTH U METO/BI UX IIOCTPOECHHUS.

18. HeueTkne 1 TMHIBUCTUYECKUE NIEPEMEHHBIE.

19. HeueTkne OTHOLIEHHUS.

Tema 3. MogaabHas JJOTHKA

20. DcceHIMaIN3M U aHTUACCEHIIHAIN3M B MOIAIbHOH JIOTHKE.
21.Heuérkue MOgaIbHBIE JIOTHKH.
22. neuétkue moaenu Kpumnke.

TecTbl 1JI1 CAMOKOHTPOJISA

TecT 11 IPOMEKYTOYHOM aTTeCTAllUU

1. ®ynknys, 3a1aHHas Ha JBYMEPHOM equHMYHOM KybOe E% MoxkeT ObITh peacTaBieHa GopMyoi

00
01 Y
OTBeTHI
X—Y
-X"=Y
XY

2. CumBonmueckas opma npeaukara «bonpmmucTBo monaeit (M(x)) ctpemstes k mupy (F(x)» umeer
BUJL:
OTtBeTHI
M (x)" F(x)]
M (x)" F(0)]* Va[M (x) > F(x)]
M (x) = F(x)]
3. IlepemeHHBbIe, GUTypUPYIOIINE B KBAHTOPAX BCEOOIIHOCTH U CYIIECTBOBAHUS, HA3bIBAIOTCS
OTtBeThI
HECBS3aHHBIMH IEPEMEHHBIMU

CB06OJIHBIMI/I IEPEMCHHBIMU
CBA3aHHLIMU IICPEMCHHBIMU

4. bynesa ¢pyukius X — 1 ToxxaecTBeHHa paBHA (QyHKIIUU
OTBETHI
0



1
X

5 Bynessl pynkiyu f(X,Y) u g(X,Y) 3anarorcs cronbnamu 3Hauennit f=[0110]" m g =[1011]".
Cronbern 3HaueHuil pyHKImu (f © g) TPAaHCIOHUPOBAH B CTPOKY
OTBeTHI

[1101]"

[1011]"

[01017"
6. byness! pynxuun f{X,Y) u g(X,Y) 3anarorcs cronbuamu 3Hauenuii f = [1000]" u g =[1010]".
Cron6en 3nauenuii pynkuuu (f' g ) TPAHCTIOHUPOBAH B CTPOKY

OTBeTHI
[1101]"
[0101]"
[1100]"

7. ®yukuus, 3aganias CJHO f= X YZ YXYZ Y XYZ, umeet cTonder 3HaYeHH
OTBeTHI
[00001110
[11110001
[00111000

8. DneMeHTapHOW KOHBIOHKIMEH 111 OyneBor pynkmun f(X,Y,Z) MOXKET SABIATHCS
OTtBeThI
xYz
XYZ
X'y'Zz
9. JlaHbl BbICKa3bIBaHUS a: «BCE KOPHU ypaBHEHMsI SX+8=0 — 1ienbie» U b: «CyIECTBYIOT YETHBIE
HpOCThIe Ynciaay. Torma BEICKA3bIBAHUSA a <> b U a ¥ b OyayT
OTtBeThI
00a J0XKHBI
00a UCTUHHBI
MEePBOE UCTUHHO, BTOPOE — JIOKHO

10. JJns muO)kectB X = {1, 5} m Y = {0, 3, 6} npenukar P(X, Y): «min(X, Y) — Heu€THOE YMCIIO»
MOJKET OBITh IPECTABIICH TaOIULIEH

OTBeTHI
y
X |0 |3 |6
2 (1 |10 |0
5 (1 |0 |1
y
X
0 [3 |6
2 [0 |0
5 (0 (1 |1




Tect nis camonpoBepku

1. [Ipenukatnas popmyna Y P(X, Y, Z) npencraBiser coOoi

OTtBeTHI

JIBYMECTHBII MpeauKaT

OJTHOMECTHBIH IIPEIUKAT

TPEXMECTHBIN MPeIuKaT

2. dnsa mHOkectB X = {1, 5} u Y = {0, 3, 6} npenukat P(X, Y): «min(X, ¥) — HEUETHOE YNCII0» MOKET
OBITH MIPEICTABIICH TaOIUIICH

OTBeETHI
y
X |10 |3 |6
2 11 10 |0
5 11 (0 |1
* \%
X
0 |3 |6
2 10 |0
5 10 |1 |1
X
Y |0 |3 |6
2 10 |1 10
5 10 (1 |1

3. IlycTb k 03HaYaeT CBOMCTBO «OBITH YETHBIM YHCIOMY, p. «OBITh MPOCTHIM YKCIOMY». Toraa
BBICKA3bIBAHUE «CYIIECTBYIOT HEUETHBIE TPOCTHIEC YHCIIA» CHMBOJIUNYECKH 3aITUCHIBACTCS TaK:
OtBeThl

(VX)) : k()" p(x)
(F) 1 k(X)) p(x)
(F) 1 k(x)" p(x)

4. IlycThb g(x) 03HAYAET «X — PALMOHAIILHOE YUCIION, & 7(X): «X — LIEJ0e YUCIIo». Toraa BhICKa3bIBaHUE
(F) : q(x)" (x) popmyaupyercs ClEAYIOMIM 06pa3OM:
OTBeTHI

HEKOTOPHIE LEJIbIE YUCIA ABISIOTCS PAlHOHAIBHBIMU

HEKOTOpbIE PAllMOHANIBHBIE YHCIIA ECTh LIE/bIE YHCIIa

BCAKOE PAlMOHAIBHOE YKMCIIO €CTh LEIOE YHUCIIO

5. Bynesnl Gyukimu f(X,Y) u g(X,Y) 3anarorcs cronouamu 3nadenuii f = [0111]" u g =[0101]".
CronGen 3nauenuii pynkuuu ( f* g) TPaHCIOHMPOBAH B CTPOKY

OTBeTBI
[0010]"
[0100]"



[1000]"
6. ®ynkuus, 3aganHas CAHD f =
OtBeTsl

[10001101]"

[100101007"

[010110017"

VXY 7Y XYZ, umeer cronber] 3HaYCHHUI

ol
~
N
o
~
NI

7. JlaHbI BBICKa3bIBaHMS a: «UUCIO 5 — nenuteib uncia 347» u b: «CylecTBYIOT HEUETHbIE IPOCThIE
urciay. Toraa BeICKasbiBaHus a ¥ b U a® b OyIyT
OTBeTHI
NIEPBOE — JIOKHO, BTOPOE UCTUHHO
00a UCTUHHBI
NIEPBOE UCTUHHO, BTOPOE — JIOKHO
8. ®ynkuust S (X,Y,Z) moxeT ObITh pa3noxkeHa 1Mo mepeMeHHoi X 110 hopmyrie
OTBeTHI

X" £(0,Y,2)" X* f(1,Y,Z);
XY £0,Y,2)Y XV f£Q,Y,Z)
X" f(X,Y,Z)" X" f(X,Y,Z)
9. 3amanbl nBa HedeTkux MHOXKecTBa A=0,1[x;+0,7|x,+0,3|x3+0,6[xs 1 B=0,3|x1+0,4|x,+0,1|x3+0,5/xs Ha
yHHUBEpcalbHOM MHOXecTBe FE. Ham HedeTknumMu MHOXeCTBaMH A ¥ B MPOHM3BEIUTE JIOTHYECKYIO
onepanuio 00beTUHEHNUS:
OTBeTHI
AUB =03|x1+07|x2+03|x3 + 0.6|x4
AnNnB =01|x1+ 0.4|x2+0.1|x3 + 0.5|x4
AGE =03|x1+0.6]|x2+ 0.3|x3 + 0.5|x4

10. 3apnansb! aBa HeueTkux MHOxkecTBa A=0,1|x,+0,7|x,10,3|x5+0,6|xs 1 B=0,3|x,+0,4|x,+0,1|
x31+0,5|x, Ha yHUBEpCcaIbHOM MHOXecCTBe £. Hag HeueTkumMu MHOKeCTBaMU A U B Mpou3BeInTe
anreOpanvecKyro Onepannio KOHIEHTPUPOBAHMUS:

OTtBeTHI
A-B=003x14+0.28|x2+0.03|x3+ 0.3]|x4
A* = 0.01]x1 + 0.49]x2 + 0.09]x3 + 0.36|x4
A% =0.3|x1+ 0.8]x2+ 0.5|x3 + 0.8|x4

11. TlonsATHST «<HEOOXOAUMOY, KBO3MOKHOY», KHEBO3MOXKHOY, «CITyUaiHOY» UCTIOIB3YIOTCS B
OTBeTHI
MOJAJIbHOM JIOTHKE
AJITOPUTMHUYECKOMN JIOTHKE
TEMIIOPAJIBHOM JIOTHUKE
12. IToHsITHS, YTOUHSIIOIINUE CBA3b, YCTAHABJIMBAEMYIO B OTJICJILHOM BhICKA3bIBAHUH,
KOHKPETU3UPYIOLIUE €€, IPUMEHSIOTCS B
OTBeTHI
ANTOPUTMHUYECKOM JIOTHKE
TEMIOPAJILHOU JIOTHKE
*MO/IaJIbHOM JIOTHKE

Tect pi1st Me:kcecCHOHHOM aTTecTannu (AU PepeHIUPOBAHHOIO 324€Ta)

1. ®yHKIWMs, 3a1aHHas Ha IBYMEPHOM €IMHUYHOM KyOe E?, umeet CIH®D

00
01 Y



OTBeETHI
X~Y
X-7Y
XeY

2. TepmuH «Bce X » 0003HAYAETCS B JIOTHKE MPEAUKATOB
OtBeTsl
Ax
=)
Y x
3. byneBa gynkius 0 — X TOXIeCTBEeHHA paBHA (YHKLUU
OTBeTHI
1
X
0
4. Bynessl pynxiuu f(X,Y) u g(X,Y) 3agarorcs cronduamu sHauennii £=[1101]"n g =[1001]".
Cronben 3nauenuit pynkiuu (f ~ g) TpaHCIOHUPOBAH B CTPOKY
OTBeTHI
[0111]"
[1101]"
[1or1y"
5. U3 gopmyn: 1) X ¥ Z;2) X YZ' X YZ sneMeHTapHOH AU3bIOHKIMEH st OyneBoit GyHkiuy f
XY, 2)
OTtBeTHI
SBIISICTCS TOJIBKO |
saBisierca 1 u 2
SBIISICTCS TOJIBKO 2

6. MuHMManbHas JU3BIOHKTHUBHAas HOpMajibHas (opma OyneBoi (yHKIMH  TpexX NepeMEeHHBIX
F(X)Y,Z) cpenu paBHOCUIIBHBIX (OPMYJ TpeX MEepeMEeHHbIX, KOTopasi MpuHUMaeT 3HaueHue F(X,Y,Z2)=
(0101010 1), umeer Bux:

OTtBeThI
XZ' XZ
XYZ" XYZ" XYZ" XYZ
Z
7. MuHMManbHas JU3BIOHKTHBHAs HOpMajibHas (opma OyneBod (yHKIMM  Tpex NepeMEeHHBIX
F(X)Y,Z) cpenmn paBHOCWIBHBIX (OPMYJT TpeX TIEPEeMEHHBIX, KOTOpas IpEICTaBIeHa 3aJaHHOMN
pPENEHHO-KOHTAKTHOW CXEMOW, UMEET BU:

X

<

OTBeTBI



xX'y'z
xy¥z (xvY)z

8. B Teopun HeueTKUX MHOXKECTB (hopmya

O o e ==
I TC2e D> = gl IR 2r == <> < rrIc S Il Eerc> FILPICr A Dk i rf el e
ccorrr ze = 4

OIHCBIBAET
OtBeThl

GbyHKLUS pacnpeneneHus

IJIOTHOCTh BEPOSITHOCTH

CTEIeHb MPUHAIEKHOCTH HEKOTOPOMY MHOXKECTBY
9. ®yHKIMH IPUHAJIEKHOCTH MHOXKECTB A U B 3a1aHbl rpaQuecKu:

4 A
@) fu, 6) fu,

Torma oneparuu nepecevdeHns STUX MHOKECTB COOTBETCTBYET Ipaduk:
OTBETHI
A

W

\4

ol P4 90  x

1l—
|V | |
/N | R
2 4 9 x

10. OObearHEHNE ABYX OTHOILIEHUH ONPEAEIseTCs] BBIpaXKEHUEM
OtBeTsl

U nr, (6, 1) =ty (6, 0)" g (X, )
AuRl UR, (.X, y) :AuRl (X, J/) Y AMRZ (xa y)
Uger, (X, 1) =g (X,)® U (x,)




11. 3aganbl nBa HeueTkux MHOXecTBa A=0,4)x,10,3]x,1+0[x51+0,7|xs u B=0,8)x;+1|x,+0,7|x5+0,1|xs Ha
yHHUBEpCaJIbHOM MHOXecTBe E. Onpenenure, OyJeT iU OHO U3 ITUX MHOKECTB A U B JJOMUHUPOBAThH
HaJ JIPYTUM.
OTtBeThI

A nomuHMpyeT Haj B

B nomunupyer Hag A

HET JIOMUHHPOBAHUS HU OJHOTO U3 MHOKECTB
12. 3amanber nBa HedeTkux MHOXecTBa A=0,4|x,+0,3x,+0|x3+0,7|xs u B=0,8|x1+1|x,+0,7]x3+0,1|xs HA
YHHUBEPCAJIbHOM MHOXECTBE E.
Han HedyeTknMu MHOXeECTBaMU A U B IPOU3BEAUTE JJOTHUECKYIO ONEPALINIO IEPECCUCHUS:
OtBeTsl

AN B =0,4|x, +0,3|x, +0|x; +0,1|x,
AUB =0,4|x, +0,3|x, +0|x, +0,1|x,
AU B =0.8|x, +1|x, +0,7|x; +0,7|x,

13. 3amanbl nBa HeueTkux MHoOkecTBa A=0,4|x,+0,3|x,+0[x5+0,7|xs u B=0,8|x,+1|x,+0,7|x3+0,1|x, Ha
YHUBEPCAJIbHOM MHOKECTBE E.

Han HeueTkumu MHOKECTBaMU A U B IpoM3BeUTE JTOTHYECKYIO onepaunio 4 ® B

OtBeTsl

A& B =0,6|x; +0,7|x, +0,7
A® B =1,2|x, +1,3|x, +0,7|x, + 0,8
A® B =0,4|x, +0,7|x, +0,7|x, +0,6|x,

14. JlonomHeHHEM K HEYETKOMY IOJAMHOXKECTBY A Ha3bIBAETCS HEYETKOE IOIMHOXECTBO 4 Ha
YHHUBEpCaIbHOM MHOXeCTBe E ¢ pyHKIMEH MTPUHAICKHOCTH
OTBeThI

u;(x) =u, (%)
() =1 41, (x)
Uy (x) =u,(x)- 1
15. JIU3bIOHKTUBHOM CYyMMOM (CHMMETPHUYECKON Pa3HOCThIO) JBYX HEYETKHUX MHOXKECTB A W B Ha
YHUBEpPCATbHOM MHOKECTBE E Ha3bIBACTCS HEYETKOE MOJIMHOKECTBO C PYHKIMEH MTPUHAICKHOCTH
OTBeThI
U, 5 (x) =max(min(u, (x),1- wy(x)),min(l- w,), t,(x))
U o5 (x) =min(max(u, (x),1- uy(x)),max(1- w,), uy(x))
U5 (x) =max(min(u, (x),1- uy(x)), min(l- w,), w,(x))
16. [Inst AByX HEYETKUX MHOXKECTB A W B, 3aJJaHHBIX HAa OJHOM U TOM >k€ 0a30BOM MHOXecTBe E,
HEYEeTKOE MHOXKECTBO F' = 4B, copepxkaiiee MHOXKECTBA A ¥ B, ¢ QyHKIMEH MPUHAISKHOCTH VXE E:
up(x) =u, (x) -uy(x) HaspBaercs
OTBeTHI

MPOU3BEJCHUE

JIOTHYECKOE MPOU3BEICHHUE

anre0pandecKoe MPOU3BEICHHE
17. Inst AByX HEYETKUX MHOXKECTB A W B, 3aJJaHHBIX HAa OJHOM U TOM >K€ 0a30BOM MHOXecTBe K,
HEUETKOE MHOXKECTBO A © B, conepxaiiiee MHOXeCTBa A U B, ¢ QpyHKIMeH NMpUHAIJIS)KHOCTH VXE E:
U5 (%) =max(min(u, (x),1- w,(x)), min(1- w, ), u,(x)) Hassiaetes
OTBeTHI

JIOTUYECKasi CymMma

anreOpandeckasi cyMma
IU3BIOHKTUBHAS cyMMa (CHMMETpHUYecKas pa3HOCTb)

x; + O,7|x4

Xy



31. Omepauust Hy,p (X, 1) =ty (X,¥) + u, (X,3) = w, (x,¥) -1, (X, ) nassisacres

OtBeTsl

MIEPECEUYECHUIO JBYX OTHOLICHUN

anredpanveckor CyMMOMN JABYX OTHOILLIEHUI

JIOTUYECKON CYMMOM JIByX OTHOLIEHUH

32. TpeyronpHast QyHKIUS PUHAUICKHOCTH onpeaensiercss GopMysnoi

OTBeTHI
1- b-x’ a <x <b,
b-a
_ 1, b <x <c,
w,(x) =1 x-c
- , ¢=<x<d,
d-c
0, xé&la,d]
1- b-x’ a <x <b,
b-a
w,(x) =41- al c’ b <x <c,
c-b
0, x&la,c].

18. Eciii K MCYMCIIEHHIO BHICKa3bIBaHMIi 106aBIAIOTCS cxeMbl akcuoM F (@ ) =F @ ' FyuFF ¢
b F @, To MOXEeT OBITH MOJTyUYeHa
OTtBeThI
QJITOPUTMHUYECKas JTOTUKA
MoO/IaJibHas JIOTUKa
TeMIIOpajbHas JOIUKa

12 23 45
9(0,7 0,9 1

19. marpuneir R, =18 0 0,3 1 MOXET OBITh 33aJlaH0 HEYETKOe OMHAPHOE OTHOIICHUE
211 0 0,1 0,9

«X 3HAUYUTEILHO MEHBIIE Y» HA MHOXECTBAX
OTBETHI
E.=(9,1821)u E~ (12,23,45)

E,=(9,1821) u E, = (12,23,45)
E.=(9,1821) u E= (12,23,45)

20. AnreOpandeckas CcyMMa JIByX OTHOIICHHH R ; u R, OMNpeaensieTcs: BhIpaKeHUEM
OTtBeThI
Uy (X) =, (x) + 1y (%) = 1, (X) 1t (x)

Mg p, (6 ) =ty (X, 9) + 1ty (X, 3) =ty (X, 9) -y, (X, ).

MR1+R2 (x’y) :‘MRl (xﬂy) +MR2 (xay)

6.MeT0nnqec1cne YKazaHnuda AJas Oﬁy‘-[ﬂlOI[lI/IXCﬂ 110 OCBOCHHMIO JUCIUIIJIMHBI
HNHHOBaIMOHHDbIE Oﬁpa?.OBaTeJIbele TEXHOJOI'IH



No paznena | Ne nexuumn Ne maboparopHoii
Bun oOpa3oBaTenbHBIX TEXHOJIOTHH, B ceMecTpe paboTHI B cemecTpe
CPEICTB Mepeiavn 3HaHUM,
(dbopMUpOBaHUS YMEHHH U
PAKTHYECKOTO OIBITA
Jlekuus-nuckyccus 1 2,3,4
Jlexumsi-nuckyccust 2 5,6
OO0cyxkeHre TPOOICMHOM CUTYaIlun 1 3,4 2
2 5,6 5,6,7

Jenosas (posieBast urpa) 3 8
Cnaig-neknuu 1 1,2,3,4 1,2
Craiin- nexkmuus 2 5,6

B Hnawane cemecTpa cTyaeHTaM HEOOXOJUMO O3HAKOMUTBHCS C TEXHOJIIOTHUYECKON KapToit
JTUCHUIUTUHBI, BBISICHUTH, KaKHE€ PE3yJIbTaThl OCBOCHUS JTUCHUIUIMHBI 3asBJICHBI (3HAHUS, YMEHWS,
MPAKTHYECKUN OMBIT). JIJIs yCHENmHOTO OCBOCHUS AUCUUIUIMHBI CTyJIEHTaM HEO0OXOJUMO BBINOJHUTH
3a/IaHusl, TPElyCMOTPEHHbIE paboyeil yueOHOM MporpaMMol TUCHUILIUHBI U MPONUTH KOHTPOJIbHBIE
TOYKH B CPOKH, yKa3aHHbIe B TexHoJlorhyeckoil kapte (pasmen 11). Ot xadyecTBa W TMOJHOTHI HX
BHITIOJTHCHHSI OyAeT 3aBUCETh YPOBCHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMH W OIICHKA TEKYIIeH
ycrneBaeMoCTH Mo jaucuuiuinHe. [lo wtoram Tekyimied YCIeBaeMOCTH CTYIEHTY MOXET OBITh
BBICTaBJICHA OLICHKA II0 IPOMEKYTOYHOM aTTECTalUH, €CIU 3TO IPEIyCMOTPEHO TEXHOJOIMYECKOU
KapToi aucHUIUIMHBL. CHUCKH yueOHBIX MOCOOWM, HAYYHBIX TPYAOB, KOTOpPBHIE CTYyAEHTaM CJIeayeT
MPOYECTh W 3aKOHCIEKTHPOBATb, TEMBI J1aOOpPaTOpPHBIX PabOT M BOIMPOCHl K HHUM, BOIPOCHl K
mubd.3aueTy W Apyrue HeoOXOJUMble MaTepHalbl yKa3aHbl B pa3pa0OTaHHOM sl JaHHOU
JTUCITUIUTMHBL  y9eOHO-METOIu4YeckoM Komruiekce. OCHOBHOM (OpMON OCBOCHHS  JIUCIIMITLTUHBI
ABIISIETCS KOHTAKTHas padoTa C mpernofaBaTesieM - JISKIUHU, JIabopaTOpHbIe pabOThl, KOHCYIbTALUU (B
TOM YHCIe WHAUBUAYAJIbHBIE), B TOM UYHCJE TMPOBOAMMBICE C TPUMEHEHUEM JHCTAHIIMOHHBIX
texHonoruit. Ilo nucrumivHe dYacTte TeMm (pa3fenioB) H3ydaeTcs CTyIEHTaMH CaMOCTOSATEIbHO.
CamocrosiTennbHass paboTa TMpeayCMaTpuBaeT MOJATOTOBKY K ayJIUTOPHBIM 3aHATHUSIM, BBITIOJIHEHHE
3aJaHuil (MHCbMEHHBIX pabOT, TBOPYECKUX MPOEKTOB W [p.) MOATOTOBKY K MPOMEXKYTOUHOM
arrecranuu (qud@d.3auety). Ha TeknnoHHBIX U JIA0OPATOPHBIX 3aHATUSX BHIPAOATHIBAIOTCS HABBIKU U
yYMEHHS 00YYarONIMXCs M0 MPUMEHEHHIO MOTYYSHHBIX 3HAHUH B KOHKPETHBIX CUTYAIUsX, CBA3aHHBIX C
Oyaymieit npodeccHoOHATBHON NIeATEIBHOCThIO. 110 OKOHYaHWH W3YYCHHS TUCIUIUIAHBI MTPOBOIUTCS
npoMexyTouHasi arrectanus (audd.3uet). PerynspHoe nocerieHrne ayJUTOPHBIX 3aHATUN HE TOIBKO
CIOCOOCTBYET YCHEIIHOMY OBJIAJCHHUIO 3HAHUSIMU, HO ¥ TIOMOTAET OpPraHnu30BaTh BPEMs, T.K. BCE BUbI
y4eOHBIX 3aHSATHI pachpeleieHbl B CeMeCTpe IUIAHOMEPHO, C YYETOM HEOOXOIMMBIX BPEMEHHBIX
3aTpar.

6.1. MeToandecKkue YKazaHud AJis oﬁyqamnmxca M0 OCBOCHHMIO JUCHHUIIJIMHBI HA

J1a00paTopHBIX padoTax

Ne | HaumeHnoBanue 1ab0paTOpHBIX padoT 3amanue 1o 1abopaTopHBIM paboTam

1 | Bamarue 1. «Knaccuueckass u | [locraHoBka 3amauu; KpaTKHEe TEOPETHUYECKHE
MaTeMaTH4YecKas JOTHKa CBEICHHMS, pEIICHHE 3aJad Mo Teme «DIeMEHTHI




Ne | HaumenoBanue 1a60paTopHbBIX paboT 3anmanue no 1abopaTopHBIM paboTam
marematudeckod  joruku.  Kiaccudeckas —u
MaTEeMaTHUECKasi JIOTUKA.

2 | Bansarue 2. «Jloruka npemuKaToB» [TocTaHoBKa 3amauu; KpaTKue TEOPETHYECKUE
CBEJICHUS; peIIeHHe 3aJady M0 TeMe «DJIEeMEHTHI
MaTeMaTH4eCcKOu JIOTHKH. JIOTHKa MPeMKaTOBY.

3 | 3ansarue 3. «Heuetkne MHOkecTBa M | [locTaHOBKa 3amauM; KpaTKUE TEOPETHUYECKHE

orepanuy HaJl HUMW CBEICHMS; pELICHHE 3a1ad [0 TeMe «DJIEMEHTHI
HEYETKOM Joruku. HeweTkne MHOXecTBa u
olepalyy HaJl HUMW.

4 | 3ausTue 4. «®Dynknuu | [loctaHoBKa  3amauM; KpaTKHE TEOPETHYECKHUE
IPUHAUIEKHOCTY M METOABl HUX | CBEACHMS; pELICHHE 3aJad [0 TeMe «DJIEMEHTHI
IIOCTPOCHUS» HEYETKOM JIOTMKU. (DYyHKIMM NPUHAJIEKHOCTH M

METOJIbl UX IIOCTPOEHUSI.

5 | 3ansarue 5. «Heuerkne uncna u [locTaHOoBKa 3amauM; KpaTKME TEOPETHYECKHUE

orepanuy HaJl HUMI CBEIICHMS; pELICHHE 3a]ad 0 TeMe «DJIEMEHTHI
HEYEeTKOM JIoruku. HedeTkme umcnma u oneparuu

HaJ HUMW».
6 | 3anstue 6. «Jloruka OTHOIIEHUI» [TocranoBka 3amauu; KpaTKUe TEOPETUYECKHUE

CBEJICHUS; pEeLICHUE 3a/ady MO TeMe «DJIEMEHTbI
HEYETKOHU JIOTUKHU. JIOTMKa OTHOIIECHUI.

7 | 3ansatue 7. «HeuéTtkue MonanbHble IlocTaHOoBKa 3amadM; KpaTKUE TEOPETHYECKHUE

JIOTUKN CBEICHM; peulcHHe 3anad 1o teme «MopanpHas
noruka. HeuéTkue MoaibHbIE JIOTUKI.

8 IlocraHoBKa 3amauM; KpaTKHE TEOPETHUYECKHE

3aaarue 8. «HeuéTrkue 1oruKu

CBEJICHMSI;, pelleHHe 3anad no teme «MopanpHas
Kpunke» A : P 5 A

soruka. Heu€tkue soruku Kpunkey.

7. ®OH/1 OLIEHOYHBIX CPEJACTB NMPOBEACHUS TEKYIEero KOHTPOJIs yCIeBaeMOCTH H
MPOMEKYTOYHOM aTTeCTALMH 00y4aKOIINXCS N0 JUCHMILIMHEe W AudepeHInaIbLHBIN

3a4eT.

(DOH)IBI OLCHOYHBIX CPEACTB, IO3BOJIAOINHUE OLCHUTL YPOBCHb C(l)OpMI/IpOBaHHOCTI/I
KOMHGTCHHI/Iﬁ B pE3YyJIbTaTC OCBOCHUA NJUCHHUILIINHBI.

Kon Oran Tun xoHTpOAS (Mexywuil, Bun xkoHTpOIIA KonungectBo
OLICHUBAEMOM bopmu NPOMENCYMOUHDIL) (vemmuwiii onpoc, OnemMeHToB
KOMIICTEHIINH | POBAaHU NUCbMEHHDbLIL Omeem, (konuuecmeo
(unu ee yacTh) s NOHAMULHbIU 80NpPOCO8,

KOMIIET ouxkmaum, 3a0anuii), wm.
SHIIUU KOMNbIOMEPHbIU mecm,
(Ne op.)
paszoena
IIKB 1 1-3 | Texymmit IInceMenHsIN onpoc 1-20
I[IKB 1 1-3 | IIpomexxyTOUHBIN 1-80
TectupoBanue




7.1. OneHo4YHbIe CPpeACTBA JIsl TEKYLIero KOHTPOJIS yCIeBaeMOCTH, IPOMEKYTOYHOM

aTrecralum 1Mo uToraM OCBOCHUdA IMCIUIIJIMHBI.

Pe3ynbTaThl 0cBOEHUS

O1ieHOYHBIE CpENICTBA

JIUCHUTUTUHBI
1 3Tan
3naet: [1KB 1 1. MunumanbpHasi TU3bIOHKTUBHAS HOpMalibHAs hopma OyIeBOH
(byHKIIMM Tpex mnepeMeHHbIX F(X,Y,7Z) cpenu paBHOCHIBHBIX

— CUMBOJIMKY (bopMynT Tpex NEepeMEHHBIX, KOTOpas MPUHUMAET 3HAUYCHUE
pa3IUYHbIX BunoB |[F(X,Y,Z)=(110001 1 1), umeeT Bum:
MaTeMaTH4YECKON u OTtBeThI
HEKJIACCUYECKOH JIOTUKH; XYY vz¥ Xy

— OCHOBHBIC IIOHATHA u
Ha3HAUC€HHE HEKJIACCUYECKOM

JIOTHUKH, METOABI
HEKJIaCCUYECKOM JIOT'UKH,

— BHA HCYCTKOIO MHOXKECTBA,
onepanuu Hazx HCYCTKHUMH
MHOXXECTBaMH. — MCTOJHUKY

IIOCTPOEHUSI MATEMATHYECKUX
Mojenell mpopecCHOHAIbHbBIX
3aa4 M COZAEPIKATEIbHOU
MHTEPIPETALNN TOJyYEHHBIX
pe3yabpTaToOB, HUX aHaIU3a U
IIPUMEHEHUS;

— TEOPETUKO-MHOXECTBEHHBIE
omepauMM €  HEYCTKUMU
MHOXCCTBaAMU MW HX CBiA3b C

JJOTHYCCKHUMU oncpanusiMu,
9JICMCHTBI HCUYCTKUX
MHOXECTB.

XYZY XYZ" XYZ" XYZ" XYZ
YZ
. Ins muoxectB X = {1,2} u Y = {0,3,4} npenukar P(X,Y):
max (X,Y) - yeTHOe 4HCII0» MOKET ObITh IMpEICTaBIeH Tal-

TUIel
OTBETHI
\%
X |0 4
1 |0 |1 |0
2 10 [0 |0
\%
X |0 |3
1 |1 [0 |1
2 (1 [0 |1
X
v
0 (3 |4
1 0 |1
2 11 |10 |1

3. 3agansl 1Ba HeUeTKUX MHOXecTBa A=0,4|x,+0,3|x>+0|
031+0,7|xs 1 B=0,8|x,+1|x,+0,7]x3+0,1|x4 Ha yHHBEpCATHHOM
MHOXECTBE E.

Hat HeueTKUMH MHOXKECTBaMU A U B IPOU3BEANTE
QIreOpanveckyto onepanuto 4 + B

(OTBETHI

A% B =1,2|x, +1,3|x, +0,7|x; +0,8|x,

A+ B =0,6|x, +0,7|x, +0,7|x, +0,7|x,

A+ B =0.88|x, +1x, +0,7|x; +0,73|x,




4 R

2 _ geyeTKOE OTHOIIEHNE «X 3HAYNUTEIILHO MEHBIIIE Y|

Ha MHOXKecTBax E, = (9,18,21) u E,= (12,23,45) MmoxeT OBITH
3aIaHO MaTPULIEH:

OTBeThI
12 23 45
9(0,7 0,9 1
R, =18 0 0,3 1
211 0 0,1 0,9

Vwmeer: IIKB 1

WCIOJB30BaTh  anmapar
HEKJIACCUYECKOM JIOTHKU IS
BBIPOKECHHS KOJMYECTBEHHBIX
M KayeCTBEHHBLIX OTHOIIICHUM
00BEKTOB;

MPUMEHSTH METOJIBI
JIUCKPETHON MAaTeMaTHKH;

— BBINIOJIHATH OIEpaluy HaJ
HEUYETKUMH  MHOYKECTBaMH,
MPUMEHATh anmnapar TEOpUu
HEYETKHUX  MHOXKECTB IS
pelIeHus 3a/a4;

— TMPUMEHSTh aHATUTHYCCKUE

u YHCIICHHBIC METO/TBI
HEKIACCUYECKOM JIOTUKH IS
pelieHus 3a1ad
npodeccruonanbHOM
JESTEIILHOCTH.

—  ¢opMyaupoBaTh 3aMaYN
JIOTHYECKOTO  XapakTepa U
IMPUMCHATH cpeacTBa
HEYEeTKOW  JIOTMKH JUIS WX
pelICHNS;

MIPUMEHSTh
HEYETKOHU JIOTUKU

3aKOHBbI

1. 3agansl 1Ba HeueTkux MHOXecTBa A=0,4[x;+0,3|x,+0[x5+0,7
s 1 B=0,8]x,+1[x,+0,7|x5+0,1|xs Ha yHMBEpcaTbHOM MHOKECTBE
E.

Hanqg HedueTkumMu MHOXKecTBamMu A
fioruyeckyto onepanuto 4 ® B

OTBETHI

A ® B =0,6|x, +0,7|x, +0,7|x; +0,7|x,

A® B =12|x, +1,3|x, +0,7|x, +0,8|x,
A® B =0,4|x, +0,7|x, +0,7|x, +0,6|x,

u B npousBenurte

2. 3amanpl 1Ba HeueTKUX MHOXkecTBa A=0,4|x,+0,3|x,+0[x;+0,7
i, 1 B=0,8]x,+1|x,+0,7|x5+0,1|xs Ha yHHBEpCaTbHOM MHOKECTBE
E.
Han HeweTkMMM  MHOXKeCTBaMu A
ITOrMYECKYI0 ONIEPAINI0 00 BETUHEHUS:
(OTBETHI
AN B =0,8x, +1|x, +0,7|x, +0,7|x,
AU B =0.8|x, +1|x, +0,7|x; +0,7|x,
AN B =0,4|x, +0,3
3. IloHATHS «HEOOXOIUMOY,
(CITy4aiiHO» MCIIONb3YIOTCS B
OTBeETHI
MOJ1aJIbHOM JIOTHKE
AJITOPUTMHUYECKOMN JIOTHKE
TEMIIOPAJILHOM JIOTHKE
4. B TeMIIOpasibHOl JIOTHKe ¢ HOMOMIBIO COOTHOIIEHUH (= ¢ "]
Fo unog= ¢ "Ge onpenensrorcs

U B Opou3BEIUTE

x, +0|x; +0,1

X4

«BO3MOXHO)», <«HCBO3MOXKHO»,

OTBeTHI
«BO3MOIKHOY» U «HEOOXOIUMO»
«Pa3pEIICHOY, «3AMPEIICHOY
«JIOKa3aHOY, «HE JIOKa3aHO»

HNmeeT npakTU4ecKuii
onsbIT: I1KB 1

— MHCIIOJIb30BaHUA alIiapaTta
HEKJIACCUYCCKOM JIOTHKH IS
BBIPAKCHUA KOJIMUCCTBCHHBIX
U KaYeCTBEHHBIX OTHOIICHUH
00BEKTOB;

I.MunHuManpHas AU3BIOHKTUBHAS HOpMaibHas (Gopma OyseBoi
(byHKIME Tpex nepeMeHHbIX F(X,Y,Z) cpenu paBHOCHIIBHBIX
(bopMya Tpex NEpeMEHHBIX, KOTOpas HpEeACTaBIeHa 3aJaHHOU
PEJICHHO-KOHTAaKTHON CXEMOW, UMEET BUJIL:




MMPUMCHCHU A METOAOB
JMCKPETHOH MaTeMaTUKd B
npodeccuoHaIbHOU
JeSITeTbHOCTH
npodeccCuoHaIbHOU
NeSITeTbHOCTH;

— BBIIIOJIHCHHUA OIICpalli Hall
HEUETKUMH  MHOXECTBAaMH,
MMPUMCHCHH arrapara
TEOPHH HEYETKHX MHOXKECTB
JUIA pelleHus 3a1a4;
PUMEHECHUS
AHAJIUTUYCCKNX W YUCIICHHBIX
METOJIOB HEKJIaCCUYECKOU
JIOTUKU I PpCHICHUA 3adaq
npodeccruonanbHOM
ACATCIIBHOCTH.

Y
L7y
I A _ L X—
/ 7
[y |
OTBETHI
XYZ(X"'Y)
XYz
X'y z

2. MuHuUMaNbHast TU3bIOHKTUBHAS HOpMaTbHAS ¢

(bopMyJI TpeX MEepPeMEHHBIX, KOTOpas IMPeICTaBI
PEIEITHO-KOHTAKTHON CXEMOW, UMEET BU/I:

|

o4
=]

(byakmmu Tpex mnepeMeHHbIX F(X,Y,7Z) cpenyu paBHOCHIIBHBIX

—y E x —
(OTBETHI
X'Y)-Z
XZ'YZ
XZ' XYz
3. TpeyronbHas byHKIISA MIPUHAIC)KHOCTH
oripenensieTcs: GopMyIoi
OTBeTHI
1- b- x, a<x=<b
b-a
_ 1 b <x <c,
uy (x) =1 x-c
1- , ¢<x<d
d-c
0, x&la,d]
1- b- x, a <x <b,
b-a
w,(0) =11- 2=, b =x <c,
c-b
0, xéla,c]
c 2
w0 ][]
12 23 45
9(0,7 0,9 1
4. Marpuuerr R, =18 0 0,3 1 MOXET OBITH
211 0 0,1 0,9
3aJlaH0 HEYEeTKOoe OWHApHOE OTHOIICHHE «X  3HAYUTEIBHO

opMa OyIeBoif

€Ha 3aJaHHOH




MEHBIIIE Y» Ha MHOKECTBAX
OTBeThBI
E.=(9,1821)u E,~=(12,23,45)

E,=(9,1821) u E, = (12,23,45)
E,=(9,1821) u E= (12,23,45)

7.2. MeTonn4eckne peKOMEHIAIUH K ONpe/iesIeHHIO POLeAYPbI OLleHUBAHNS 3HAHU,
YMEHH i, HABBIKOB M (MJIN) ONBITA AeATEJIbHOCTH, XaPaKTEePHU3YOIIMX 3TANbl (POPMUPOBAHUS
KOMIIeTeHIU

PaGouas yuebHas nporpaMMa JUCHUILTAHBI COIEPKUT CIEAYIOIINE CTPYKTYPHBIE 3JIEMEHTHI:

- TIepeYCeHb KOMIIETCHIINH, (POPMUPYEMBIX B Pe3yIbTaTe H3YUCHUS AUCIUILINHBI C YKa3aHHEM
3TanoB ux GOpMHUPOBAHUS B MPOIIECCE OCBOCHUS 00pa30BaTENIbHOI MPOTrpamMMBbl;

- TUTIOBBIE KOHTPOJIbHBIC 33JIaHUs WIM UHBIE MaTepualibl, HEOOXOAUMBbIE JIJISl OLIEHKU 3HAHUM,
YMEHHM, HaBBIKOB U (WJIHM) OMbITA JAEATEIbHOCTH, XapaKTEepHU3YIOIIUX J3Tanbl (OPMUPOBAHUS
KOMIIETCHIIMI B TIPOIIECCE OCBOCHHUSI 00pa30BaTEIbHOW MPOTpaMMBbI (lanee—3amaHus). 3aJaHus 1o
Ka)KI0W KOMIETEHIIMH, KaK MPaBUJIO, HE JOJKHBI IOBTOPSITHCS.

TpeGoBanus 110 (POPMUPOBAHMIO 3a1aHus Ha onenKy SHAHUI:

- o0yuarouuiicss 10JKeH BOCHPOU3BOAMTH M OOBSICHATH Y4eOHBIM Marepuas ¢ TpeOyemoi
CTENEHBIO HAYYHON TOYHOCTH U MOJHOTHI;

- IPUMEHSIOTCSL CPE/ICTBA OLICHUBAHUS KOMIETEHLIUN: TECTUPOBAHUE, BOIPOCHI IO OCHOBHBIM
MOHATHUSAM TUCUUILITUHBI U T.I1.

Tpe6oBanus 1o (pOPMHUPOBAHHIO 3a1aHus Ha ouenky YMEHUM:

- OOydvaromuiicst JO/DKEH  peliaTh TUIIOBBIC 3a/a4yd (BBIMOJHATH 3a/IaHWsI) HAa OCHOBE
BOCIPOM3BEICHUS CTAHJAPTHBIX aITOPUTMOB PELICHHUS;

- IPUMEHSIOTCS CJIEIYIOIIUE CPEJCTBA OLEHWBAHMS KOMIIETCHIIMM: MPOCTHIE CUTYaIlMOHHbBIE
3ajaun (3a7aHusl) C KOPOTKMM OTBETOM WJIM MPOCTHIM JAEMCTBUEM, YIpakKHEHUs, 3aJaHusd Ha
COOTBETCTBHUE WM HAa YCTAaHOBJIEHUE MPABUIBLHON MOCIIEA0BATENBHOCTH, 3CCE U IPYTOE.

TpeboBanus mo GopMUpPOBaHHWIO 3aJaHUs Ha OLEHKY HaBbikoB u (win) OIIBITA
JAEATEJIBHOCTU:

- o0y4Jaromuics JAOKEH pelaTh yCIOKHEHHBIC 3a/laud (BBIMOJHATH 3a/laHusl) Ha OCHOBE
NPUOOPETEHHBIX 3HAHUI, YMEHUI 1 HABBIKOB, C UX MPUMEHEHHUEM B OMIPEJICIICHHBIX CUTYaIINsX;

- TIPUMEHSIIOTCS CPE/ICTBA OLCHUBAHUS KOMIETCHLIUN: 3a/1aHusl TPeOyIOIie MHOIOLIAroBbIX
pelIeHr KaKk B M3BECTHOW, TaK M B HECTAHJAPTHON CHUTyalMsX, 3aJaHUs, TPeOYIOIIUEe MOITAITHOTO
pelleHusT W pa3BEpHYTOr0 OTBETa, CUTYAlMOHHBIE 3aJaud, NPOEKTHAas JesATeNbHOCTb, 3a/laHus
pacuetHo-rpaduueckoro Tuma. CpeacTBa OLIEHUBAHUS KOMIIETCHIIM BBIOUPAIOTCS B COOTBETCTBHUHU C
3asBJICHHBIMU PE3yJIbTaTaMU 00yUYeHUS M0 JUCIUILIHHE.

[Iponetypa BbICTaBICHUS OLEHKH JOBOAUTCS A0 CBEJCHUS O0YYaIOIIUXCS B TEUCHHE Mecsla
C HayaJsia U3y4YeHHs TUCIUIUIMHBI IIyTEM O3HAKOMJICHHSI UX C TEXHOJIOIMYECKON KapTOW AUCUUIUIMHBI,
KOTOpasi ABJISIETCS HEOThEMJIEMON YacThi0 paboyeil ydeOHOM MporpaMMbl IO JUCIUILIHHE.

B pesynbpraTe olleHMBAaHMA KOMIETEHLMH Ha pa3IM4YHBIX 3Tanax ux (OPMUPOBAHUSA IO
JUCIUIUTAHE CTYJCHTY HAYHUCIISIOTCS OAJLIBI 110 IIKaJe, YKa3aHHOW B pabouel yaeOHOU mporpaMMe o
JTUCIUIUIAHE.

7.3. Onucanue nokasarejed U KpuTepueB OLlEHUBAHNS KOMIIETEHIMA HA Pa3JIMYHbIX

Tanax ux (pOpMUPOBAHUS, ONIUCAHUE IIKAJ OLlEeHUBAHUSA



YcnenHocThb YCBOCHUSA OUCHHUIUIMHBI XapaKTCPpU3YCTCA KauyeCTBEHHOM OHGHKOﬁ Ha OCHOBC
JIUCTAa ONLCHKH C(i)OpMHpOBaHHOCTI/I KOMHGTCHHHf/i, KOTOpBIfI ABJIACTCA TIPUITIOKCHUEM K 3a4YCTHO-
3K3aMCHaHHOHHOﬁ BCAOMOCTH IpHU NPOBCACHUUN HpOMeXCYTOQHOIZ aTTeCTallvy 110 JUCIUIIIINHEC.

Kpurepun oneHuBaHus KOMIIETEHIUH

Komnemenyuss cuumaemcs cgopmupoeannoii, e€cii TEOPETHUECKOE COJIepKaHue Kypca
OCBOCHO TMOJIHOCTBIO; NPH YCTHBIX COOECEOBAHUSAX CTYAEHT HCUEpPIbIBAIOIE, IOCIEI0BATENIbHO,
YETKO M JIOTUYECKH CTPOMHO H3jaraeT ydeOHbIH MaTepuai; cBOOOJHO CHpaBisieTcss C 3ajadyaMmu,
BONPOCAMHU M JIPYyT'MMH BUJAMHU 33JaHUM, TpeOYyIOMMX NMPUMEHEHHs 3HaHWUU, HCIIONB3YET B OTBETE
JOTIONIHUTENBHBIA MaTepual; BCe MpPeIyCMOTpPEHHble pabodeil ydeOHOW mporpaMMoil 3amaHus
BBITOJIHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMHM TPEOOBaHMUSAMH, CTYACHT CHOCOOEH aHAJIU3UpPOBATh
MOJTyYEHHBIE PE3yJIbTaThl; MPOSBIAET CAMOCTOSITEILHOCTD P BBIOJHEHUHU 33JaHUN, Ka4yeCTBO HX
BBITIOJTHEHHSI OIICHEHO 4uciaoM 0amioB oT 86 1o 100, 4TO COOTBETCTBYET MOBLIUEHHOM) YPOBHIO
c(OpMHUPOBAHHOCTH KOMIIETEHIIH.

Komnemenyus cuumaemcs cgopmuposanHoi, ecim TEOPETHUYECKOE COJepKaHue Kypca
OCBOEHO IOJIHOCTHIO; MPHU YCTHBIX COOECEOBAaHUSAX CTYJEHT IMOCIEAO0BATENbHO, YETKO U JIOTUYECKU
CTpOMHO M3/araeT y4eOHbIM Marepuai; CHpaBisgeTcs ¢ 3ajJjauyaMH, BOIPOCAMU M JPYTMMHU BUIAMHU
3aJaHuil, TpeOyIomUX MPUMEHEHUs 3HAHUM; BCe MPEeIyCMOTpEeHHbIe pabouel yueOHOI mporpaMMoit
3aJaHUs BBINIOJHEHbI B COOTBETCTBMM C YCTAHOBJICHHBIMH TpPEOOBAaHHUSMHU, CTYACHT CHOCOOEH
AQHAJIM3UPOBATH MOJyYEHHBIE PE3yJIbTAThl; MIPOSBIISAET CAMOCTOSTEIILHOCTD MIPH BBIMOJIHEHNUHN 33/1aHUH,
KayeCTBO WX BBITIONHEHUS OIICHEHO YHCIoM 0amioB oT 61 10 85,9, 9TO COOTBETCTBYET nOPO20BOMY
yposHio cHhOPMUPOBAHHOCTH KOMIIETEHIIUH.

Komnemenyus cuumaemcs necghopmuposanHou, eCly CTyICHT NP BBIOJHEHUN 3aJIlaHUH He
JIEMOHCTPHUPYET 3HAHWNW y4YeOHOTO MaTepuayia, IOMyCKaeT ONIMOKH, HEYBEPEHHO, C OOIBIIMMH
3aTPyAHEHUSMH BBINOJIHACT JIAOOpAaTOpHBIE pabOThI, HE IEMOHCTPUPYET HEOOXOUMBIX YMEHHM, OIS
HEBBITMOJIHEHHBIX 3a/laHui, NpPeIyCMOTPEHHBIX pabouel ydyeOHOW mporpamMmoii cocrtaBisieT 55 %,
Ka4eCTBO BBINIOJHEHHBIX 3a/laHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TpEOOBaHMSAM, KaueCTBO HX
BBITIOJTHEHHSI OLIEHEHO YHMCIIOM OajlyIoB HUKE 61, UTO COOTBETCTBYET 00NOPO20BOMY YPOBHIO.

IIIkajia oeHKH YPOBHS OCBOEHHS THCIHUTLINHBI
KauecTBennas OLOCHKA MOXCT OBITH BbIpaXXCHA: B IIPOLHCHTHOM OTHOHIICHWHU KadcCTBa
YCBOCHUS IUCIMILTUHBI, KOTOpash COOTBETCTBYET OayyiaM, U TEPEeBOAWTCS B YPOBHEBYIO IIKANy U
OIICHKUA «OTJIHYHO» / 5, «xopomio» / 4, «yIOBIECTBOPUTEIHLHO» / 3, «HEYIOBICTBOPUTEIHHO» / 2,
«3a4TE€HO», «HE 3auTeHo». llpemomaBarens BeNeT MUCHMEHHBIM YYeT TEKyIeH yCIeBaeMOCTH
CTYACHTA B COOTBETCTBUU C TEXHOJIOTHYECKOU KapTOfI 110 TUCHUIIJINHE.

LIxana oyenku pe3ynibmamos 0C80eHUs OUCYUNTUHDL, CHOPMUPOBAHHOCTNU KOMNEMeH YUl

IIxanbl OLEHKU YPOBHA
c¢()opMHUPOBAHHOCTH IIkaa oueHKH YPOBHS OCBOEHHUS TUCHUILINHBI
KoMmeTeHuuu (i)

Yposnesas 100 100 S-6annvHasn wxana, Heoughghepenyuposanmas
wKana oyenKu banvhas banvhas ougpepenyuposannas oyeHka
KoMnemeHyutl wKania, wKania, oyenxa/bann

% %
JIOOPOTOBBIN HIKe 61 HIKe 61 «HEYJIOBJICTBOPUTEIHLHOY / 2 HE 3a4TEHO

TTOPOTOBBIM 61-85.9 70-85.9 «xopomoy / 4 3a4TEHO

61-69.,9 «YJIOBIIETBOPUTEIBHO» / 3 3a4TEHO
TOBBIIICHHBIN 86-100 86-100 «OTJIMYHOY / 5 3a4TEHO




8. YueOHO-MeTOoAMYecKasi M HH(POPMALMOHHOE 00ecneyeHue TUCIHILIMHBI
8.1. [lepeyeHb OCHOBHOI1 U 10NIOJIHUTEJIbHOH JTUTEPATYPbI, HEOOXOAUM O
AJIFA OCBOCHMUSA JUCHUIIJIMHBI

CnucoK 0CHOBHOM JIUTEPATYPbI

1. Urommn, B. 1. Marematuueckas Jioruka [ DIeKTpOHHBIN pecypc] : yued. mocodue /ist By30B /
B. U. UrommH. - Jlokyment Bookread?2. - M. : UTHOPA-M, 2016. - 398 c. - Pexxum noctyma:
http://znanium.com/bookread2.php?book=539674%#.

JdomosHuTeILHAS JIUTEpATypa
2. bouapos, B. A. Beaenue B IOruky [DAeKTpOHHBIN pecypc] : YHUB. Kypce : yueO. it By30B / B.
A. bouapoB, B. WM. Mapkun. - M. : ®OPYM [u gp.], 2011. - 559 c. - Pexum pgocryma:
http://znanium.com/bookread.php?book=264965.
3. Kymapamsunu, M. J. Heknaccuueckast joruka [I1aeKTpoHHBIN pecypc] : yuel. mocodue / M. 1.
KynmapamBumu. - Owmck : HWspg-Bo OwmlY, 2006. - 74 c¢. - Pexum pgocrymna:
http://studentam.net/content/view/386/27/.

8.2. [lepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceT ""UHTepHeT"
(nanee - cers "UnTEpHET'"), HEOOXOAMMBIX IJISl OCBOEHHUS TUCHHUILJIMHBI

Humepnem-pecypcuot

1. Allmath.ru. Bcs Mmatematrka B 0THOM MecTe [DIEKTPOHHBIN pecypc] : MaT. mopTail. - Pexxum
noctyna: http://www.allmath.ru/ . — 3arn. ¢ axpana.

2. Exponenta.ru [DnexkTpoHHBIN pecypc]| : oOpa3oBar. Mat. caiiT. — Pexxum gocryna:
http://www.exponenta.ru/educat/class/courses/student/ma/examples.asp/. — 3ari. ¢ 3KpaHa.

3. MathSerfer. Pemenne Bicield MaTeMaTUKU OHJIAKH [ DJIEKTPOHHBIN pecypc]. — Pexxum
nocrtymna: http://mathserfer.com/. — 3ari. ¢ skpasa.

4. Univer2.Ru: TOTOBBIC 33]]auu ¥ pEeLICHHUs OHJIAH [ DeKTpoHHBIN pecypc]. — Pexxum poctyna:
http://univer2.ru/uchebniki_po matematike.htm. - 3ari. ¢ s3xpaHa.

5. Marbropo. Marematuueckoe 0ropo [DIeKTpoHHBIH pecypc]. — Pexxum gocryna:
http://www.matburo.ru/st_subject.php?p=vm. — 3ariu. ¢ 3KpaHa.

6. Hayunas snexkrponnas 6ubnuoreka eLIBRARY .RU [DnexTponnslii pecypc]. - Pexxum
noctyma: http://elibrary.ru/defaultx.asp. - 3aru ¢ skpana.

7. DnexTpoHHas 6ubnroTeuHas cuctema [I0BOKCKOro rocy1apcTBEHHOTO YHUBEPCUTETA

cepBuca [ D1eKTpoHHbIN pecypc]. - Pesxxum noctyma: http:/elib.tolgas.ru/. - 3ari. ¢ s3kpaHa.


http://elib.tolgas.ru/
http://www.matburo.ru/st_subject.php?p=vm
http://univer2.ru/uchebniki_po_matematike.htm
http://mathserfer.com/
http://mathserfer.com/
http://www.exponenta.ru/educat/class/courses/student/ma/examples.asp/

8. DnekTpoHHO-OMbIMoTeHas cucteMa Znanium.com [ DIeKTpOHHBIN pecypc]. - Pexum

nocrtymna: http://znanium.com/. — 3ari. ¢ 3KpaHa.

9. [lepeyeHb HH(POPMANIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YyeMbIX MPU OCYILIECTBIEHUH
00pa3oBaTeILHOIO NMPOIECCA MO JUCHHUILINHE, BKJIKYAs epeYyeHb NPOrpaMMHOr0

o0ecrneyeHus U I/IH(l)OpMaIH/IOHH])IX CIIPaBOYHLIX CUCTEM

No | TIporpammHbIii XapakTepucTuka Hasznauenue npu
n/m MPOJIYKT OCBOCHHUH
JCHUTIINHBI
Komnerorepnsie
IIpOrpamMMbl

OducHplii naker npuioxeHuil. B cocras aToro
UCIOJIB3YIOTCS IIPU

[Taket IaKkeTa BXOJUT MIPOrpaMMHOE obecrieueHue s
. BbnoaHeHuu PI'P u
1 Microsoft paboThI € Pa3IMYHBIMU TUIIAMH TOKYMEHTOB:
U3yYEHHH BOTIPOCOB,
Office TEKCTaMH, 3IEKTPOHHBIMU TabIunamu, 6azaMu

BBIACIICHHBIX IJIA
CaMOCTOATCIIBHOT'O
HN3YUYCHUA.

JaHHBIX U Jp.

10.0nucanne mMaTepHaJbHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOM /IJIsl OCYLIEeCTBJICHHA
o0pa3oBaTeIbHOIO Mpouecca 1Mo JMCUUIINHE

JUid mpoBeNeHUs 3aHATHI JIEKIMOHHOIO THUIA MCIOJIB3YIOTCS CIIELUAIbHBIE TOMEUICHUS —
y4eOHbIE ayAUTOPUH, YKOMILJIEKTOBAaHHbIE MYJIbTUMEIUWHBIM POEKIIMOHHBIM 000py10BaHUEM (3KpaH
DraperLuma, npoektop Sanya PLC).

Jis  mpoBelneHUss  J1abOpaTOpHBIX ~ pabdOT  HUCHOJB3YIOTCS  Y4eOHblE  ayJUTOPHH,
YKOMIUIEKTOBAaHHbIE MYJIbTUMEAUHHBIM MPOCKIMOHHBIM 00opyaoBaHueM (dkpaH DraperLuma,
npoektop Sanya PLC).

JUid TeKylero KOHTPOJS M IPOMEKYTOYHOM aTTeCTallMM HCIOJIb3YIOTCS CIIEHUAIbHbIE
MOMEIIEHUS] - y4eOHble ayJAUTOPUHU, YKOMIUIEKTOBAHHBIE CIEIUAIN3UPOBAHHONW MeOenbio, U (HIIn)
KOMIIBIOTEPHBIE KJIACCHI, OCHAIICHHBIE KOMIIBIOTEPHON TEXHMKOW C BO3MOXKHOCTBIO NOAKIIOUEHUS K
ceTu MIHTepHeT n o0ecrieueHreM J10CTyINa B AJIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpeLy
YHHUBEPCUTETA.

s caMocTOsATeNbHON paboThl 0OYyYAIOIIMXCS UCHOJIB3YIOTCS CHEIUalbHbIEe MOMEILICHUS -
y4eOHble ayAUTOPHUH ISl CaMOCTOSITEIbHON pabOThl, OCHAIIEHHBIE KOMIBIOTEPHON TEXHHUKON C
BO3MOXXHOCTBHIO TMOJKIIOYEHH K ceTh MHTepHeT u oOecnedyeHWeM JOCTyla B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.


http://znanium.com/

11. IlpumepHas TexHoJOrHYecKas KapTa AucHuIInHbl « Heknaccuueckune JJOruKm»
@daxynprer DUTC

Ka(benpa «BrIcIIas MaTemMaTHKa

HarpasieHue noarotoBku 15.03.02 «TexHomornueckue MaIuHbl 1 000Dy TI0BAHUE)
Hampasnennoctu (mpogussi) «beITOBbIE MAITUHBI U IPUOOPHDY

CpoK NpOXOXKIEHHUS KOHTPOJIBHBIX TOYEK 3a4.
Ne Hememns
Ko-Bo Kosn-Bo (beBpaib MapT anpenb Mait
Buasl KOHTPOJIBHBIX 0aoB 3a
KOHTP.
TOYEK ToUCK 1 xoHTp.
TOYKY 2 3 6 7 8 9 1 1
3 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
1 1. O0s13aTenpHbIE:
1.1 Benenune koHCIIEKTOB 1 5 +H +H -+ N
1.2 Pabota Ha 3aHsATHAX 5 1 + 4 + . 7 4
13 ITpomexyTouHOE 1 20 +
TECTHPOBAHHE +
+
1.4 PI'P 2 10 + N
B N
1.5 KonTponsHbie paboTh 2 10 N + .
Hroro
2| 2. TBopueckuil peUTHHT:
2.1 Hay4no-uccin. padota 1 15
Pedepatst 1 15 N
Hroro
Hud
dopma KOHTPOJISE %igiiiﬁ;

3a4CT
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