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1. IlepeyeHb NJIaHUPYEMBbIX pe3y/IbTATOB 00yyeHHs N0 AucnuiuinHe «Heknaccuyeckue
JIOTMKH», COOTHECEHHBIX ¢ IVIAHUPYEMBIMHU Pe3y/IbTATAMM OCBOCHNSI 00pa30BaTeIbLHOMI
NPOrpamMmbl

1.1. [{ensAsMH OCBOCHUS TUCIUTUINHBI SIBJISFOTCS:

— BOCIIUTAHUE JOCTATOYHO BBICOKOM MAaT€MaTUYECKOU KYyJIbTYpBHI;

— pa3BuTHE U HOPMUPOBAHUE JIOTHYECKOTO U AJITOPUTMUYECKOTO MBIIIUICHHUS;

— OBJIAICHUC OCHOBHBIMU METOJJaMH UCCIICAOBAHUA U PCIICHUA IPAKTHUYCCKUX 3a/1a4,

— MPUOOPETEHNE HABBIKOB CAMOCTOATEIbHON HAYIHOW JEATSIHOCTH.

K ocHOBHBIM y‘Ie6HBIM 3ala4yaM H3Yy4YCHUA OUCHHUIIJIMHBL «Hexnaccuueckue JOTHKHY
OTHOCSITCS:

— cdopMupoBaTh TpEACTaBICHUE 00 O0BbeKTe, TIpenMere, CTPYKType U METoJax
HEKJIACCUYECKOM JIOTUKH KaK METaHAYKH;

—  paccMOTPETh TEOPETUYECCKHE U MPHKIAIHBIC OCOOCHHOCTH SI3bIKA HEKIACCUYECKOW JIOTMKH
KaK MeTas3bIKa HayK;

— IIOMOYb B HpI/IO6peTeHI/II/I HAaBbIKOB NPUMCHCHHA JIOTUYCCKOIO 1 MaTEMAaTUYCCKOTO allrapara
K PACCMOTPEHHUIO MPO(HECCHOHANBHBIX MTPOOIIEM;

—  CHocoOCTBOBATH (POPMUPOBAHMIO MUPOBO33PECHHUS CTYJCHTOB, PACIIMPEHUIO HX KPYyro3opa.

1.2. B cCOOTBeTCTBHMHM C BHAaMH MNPOPECCHOHATBHON JEATEIBHOCTH, HA KOTOPBIC

OpHEHTHpPOBaHa O0Opa3oBaTeNbHAs MPOrpaMMa YKa3aHHOTO HAlpaBJICHUS IOJTOTOBKH, COACPIKaHHUC
IMCHUIUIMHBL  «Hekgaccuueckre  JIOTMKK»  MO3BOJMT — OOYYAIOIIMMCS — pemiath — CIEAYIOIIUE
npodeccCHoHANTbHBIC 3a/1a4H

[OPOEKTHAsI ICITEIbHOCTb:
- U3y4€HHE Hay4YHO-TEXHUYECKOW MH(POpPMAIMH, OTE€YECTBEHHOIO U 3apyOEKHOI'0 OIBITA [10 TEMAaTHKE
MPOEKTA.

1.3. Komnerenuuun ody4yawuerocsi, (popmupyemMbie B pe3yabTaTe 0CBOCHUS] THCHHUILINHBI

B pe3ynbraTe 0cBOEHMS NUCHUIUIMHBI Y 00y4aromuxcst pOpMHUPYIOTCS CIEAYIOLME KOMIETEHIINN:

Ko koMniereHnmu HanmeHnoBaHMe KOMIIETEHIIUH HanpasineHue noaroToBku
I1K-7 ['oToBHOCT, K u3ydeHuio HayuyHo- | 11.03.02
TEXHUYECKON uHpopmanuy, | «MHPOKOMMYHHKAITMOHHbIE
OTEYECTBEHHOIO M 3apyOeXHOIo | TEXHOJOTHM U CUCTEMBI CBSI3UY,
OIIBITA IO TEMATHKE MTPOEKTA HaIlpaBJICHHOCTh (mpoduib)
«Cucrembl MOOMIILHOM CBSI3U»

1.4. ITepeyeHb KOMIETEHIMI C YKa3aHHEM 3TANOB UX (GOPMUPOBAHMA B NpoLecce
0CBOEHMS 00pa30BaTEJIbHOI MPOrpaMMBbl 110 HANIPABJIEHUSM MOATOTOBKHU

I 1 3ran 2 yTan
- Komnerenuuun Tema 1 Tema 2 Tema 2 Tema 3
n/n
(1 gactp) (2 gactp)
1 T1K-7 + + + +




1.5. [lepeyenb MiIaHNPYeMbIX pPe3yJIbTATOB 00yUeHHs M0 JUCIHUILINHE

PeByanaTBI OCBOCHU
JUCIHMITIIMHBI

Texnonoruu HopMUpOBaAHUS
KOMITETCHIINH TI0 YKa3aHHbBIM
pe3yJsbTatamMm

CpencTBa 1 TEXHOJIOTUH
OILICHKU TI0 YKa3aHHBIM
pe3yabTaTamMm

1 3tan

3naer: [IK-7

- CHUMBOJIMKY PAa3INIHBIX
BHJIOB MaTeMaTH4YeCKOU u
HEKJIACCUUYECKOM JIOTHUKH;

— OCHOBHBIC IIOHATHUA u
Ha3Ha4YCHUC HEKJIaCCHUYECKO
JIOT'UKH, MCTOABI

HEKJIaCCUUYECKOM JIOTHKH;

— BHJ HEYETKOr0 MHOJKECTBA,
ornecpanun HaIa HCUCTKUMHU
MHOECTBaMH.

KoHCneKT IeKIHOHHBIX U
J1a00paTOPHBIX padoT.
NunuBuayanpHbIe 3aTaHMS

TectupoBanue 1o reme
Okcnpecc - 0Ipoc 1o TeEMe
I'noccapuii o teme.
CobecenoBanue mo
pesyiabratam PI'P

Ymeer: IIK-7
— HCIIOJIB30BaTh ammapar
HEKJIACCUYECKON JIOTHMKH  JUIA
BI)Ipa)KeHI/I?I KOJIMYCCTBCHHBIX U

KaueCTBEHHBIX OTHOILIEHUH
00BEKTOB;
— IPUMEHSTh METOJIBI

JUCKPETHON MAaTEMaTUKU;
— BBIOJHATh ONEpALMM  HaJ

HEYCTKUMU MHOXECTBaMU,
MMPUMCHATDH arrapar TCOpHUU
HEYCTKUX MHOXKECTB JJIA

peuICHusd 3a1a4,
— HNPUMCHATH AHAJIUTUYCCKUC U

YHCIICHHBIC METOJIbI
HEKJIACCUYECKOM JIOTUKH I
peueHus 3aja4
npo¢ecCuoHaNTbHON
JeSITEIbHOCTH.

KoHcrnekT TeKIMOHHbBIX U
1a00paTopHEIX paboT.
WuauBuayanbHbIe 3a0aHUS.
Hcnonb3zoBanue NHTEpHET-pECypcCa.

[ToxroroBka JOKIIAI0B U
pedeparon

NMeeT mpakTHYecKUil ONbBIT:
MK-7

—  HCIONB30BAaHMS  amnmapara
HEKJIACCUYECKOW JIOTUKH  JJiA
BBIPOKECHHS KOJIMYECTBEHHBIX U
KaueCTBEHHBIX OTHOILUEHUH
00BEKTOB;

— MIPUMEHEHUS METO/I0B
JUCKPETHOM  MaTeMaTHKH B
npodeccnoHaNbHOMI
NEeATETLHOCTH
npodeccroHanbHOM
NEeSITeTLHOCTH,

— BBIIIOJIHEHUS OIEpaluu Haj
HEYETKUMH MHOYXECTBAMH,

JlaGopaTopHbie pabOTHI:

pelIeHrne pa3HOyPOBHEBBIX, MTPAKTHKO —
OpPUEHTUPOBAHHBIX, POOJIEMHBIX
3amay; (MeToj ~ KIIOYEBBIX  3a7ady;
METOJMKA «B3aUMOOOMEH 3a/IaHUSIMI);
CO3/IaHHME TJOoCCapusi U TBOPYECKUX
MIPOCKTOB.

[TpoBepounas pabora.
TectupoBanue no Teme.
I'moccapuii o teme.
3anmTa TBOPYECKUX
IIPOEKTOB.




MPUMEHEHUsI allnapara TeopuHu
HEUYETKHUX MHOXECTB TUTSE
pelieHus 3a1ay;

— MPUMEHEHUS] AHATUTHYECKUX

u YHCIIEHHBIX METOL0B
HEKJIACCHYECKOM JIOTMKU 1A
perieHus 3a1a4
npodeccrnoHaIbHOM
JEITEILHOCTH.
2 3Tan

3naer: HHK-7
— METOIUKY MTOCTPOCHUS
MaTEeMaTHUYECKHX MoJIeIIeH
npoeCCHOHANIBHBIX ~ 3a7a4 U
COJIEpKATEIIEHON TectupoBaHHe 110 TEME

UHTEPIpETAllMk  TOJYYEHHBIX
pe3yibTaTOB, HX aHalIu3a |
MIPUMEHEHUS;

—  TEOPETUKO-MHOKECTBEHHBIE

orecpanuu C HCUYCTKHUMU
MHOXECTBaAaMU H HUX CBIA3b C
JJOT'HYCCKUMU orcpanusaMu,

3JIEMCHTHBI HCUCTKHUX MHOXKECTB.

KoHCIeKT JeKIIMOHHBIX U
1ab0paTopHEIX PaboT.
WNupuBuyanbHbIC 33 aHUS

DKcIpecc - onpoc Mo TeMe
I'moccapuii o teme.
CobecenoBanue 1o
pesyibratam PI'P

Ymeer: IIK-7
— dbopMynupoBath  3agadu
JIOTUYECKOTO0  Xapakrepa W
IIPUMEHATHh CPEACTBA HEYETKOU
JIOTUKU JJIS UX PEILICHUS;
— HpI/IMeHSITI) 3aKOHBI HequKOI\/JI
JIOTHKHU.

KoHCIeKT JIeKITMOHHBIX 1
J1a00paTOPHBIX padoT.
NunuBuyanbHbIE 3a1aHUS.
Hcnons3oBanue uTepHeT-pecypca.

[ToaroroBka noKIan0B U
pedepaToB
I'moccapwuii o teme.

HNMeer nmpakTH4YeCKHil ONbBIT:
K-/

[Ipumensars cpencrTaa
MaTeMaTHYEeCKON JIOTUKH JJIsA
ONMUCaHUSA u aHaJn3a
3aKOHOMEPHOCTEH,

CYILECTBYIOIIMX B OKPYKAIOIIEM
MHpE ¥ B CMEXHBIX MpPEIMETAaX.
OcymecTBiary  00001IeHUE |
CHCTEMAaTH3alUI0  UMEIOIINXCS
CBEJICHUH C TOMOIIBIO 3HAKOBBIX
Mozeneit (rpadsl, CTPYKTypHO-
JIOTUYECKUE CXEMBI, TAOJIHIIbI).

JlaGopaTopHbie pabOTHI:

pElIeHNE pa3HOYPOBHEBBIX, TPAKTHUKO —
OpPUEHTUPOBAHHBIX, PoOJIEMHBIX
3amad; (MeToA  KIIIOYEBBIX  3ajay;
METOJINKA «B3aMOOOMEH 3aJaHUsIMI»);
CO3JaHHE TJIOCCapHusi U TBOPYECKHUX
MIPOEKTOB.

[TpoBepounas pabora.
TectupoBanue no teme.
I'moccapuii o teme.
3amuTa TBOPUYECKUX
IIPOEKTOB.




2. Mecto mucuuniaudbl B cTpykType OOIl HanpaB/ieHUs1 MOATOTOBKH

,HI/ICHI/IHJ'II/IHa OTHOCHUTCA K JUCHUIIJIMHAM I10 BBI60py.

Ee ocBoeHme OCYIICCTBIIACTCA B 4 CEMECTPE.

Ne | HammeHnoBanue JUCITUTIINH, onpeaesitomux | Koa komnereHuui
/T | MEXKIUCIUTUTMHAPHBIC CBSI3U

[IpemuiecTByromume TUCIUILIAHBI

1 Matemartuka OK-7
2 MareMaTuyecKkuii aHaJIu3 OK-7
3 Teopust BEpOATHOCTEH M MaTEMATHYeCKasl CTATUCTHKA OK-7
4 JluckpeTHass MaTemaThka, MaTemarmueckas Jyorumka u Teopus | [TK-9
JITOPUTMOB
[Tocneayronue AUCHUTIIHHBI
1 | MeToab! OIITHMHA3AINN | [1K-8

3. O0beM TMCUMIVIMHBI B 32a49€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJHYeCTBA aKaJeMUYeCKUX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroImXxcs ¢ npemnogasaresieM (10 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSATEIbHYIO PadoTy

Pacripenencnue GoHaa BpeMeHU 1O ceMecTpaM M BUIaM 3aHITHN

Buner 3ansTuii ouHasi (hopma 3ao04Has popma
00yJeHus oOy4eHus
Hroro yacos 1444, 1444.
3aueTHBIX eIUHUIL 4 3.e. 4 3.e.
Jlexuuu (yac) 20 4
[IpakTHueckue (ceMUHapCKHe) 3aHATHS (dac) - -
JlaGoparopHble paboThI (yac) 32 10
CamocrositenpHast paboTa (dac) 92 126

Kypcosas pabora (+,-) - -

KonrposbHas pabora (+,-) - -

DK3aMeH, ceMecTp /4ac. - -

JuddepeHunpoBaHHbIN 3a4€T, CEMECTP 4 cemectp 4 cemectp / 4u.

KontposnbHas pabota, ceMecTp - -




4. Conep:xanue IMCIUIIHHBI, CTPYKTYPUPOBAHHOE 10 pa3jesiaM ¢ yKa3aHHeM O0TBeleHHOI0 Ha
HHUX KOJIMYeCTBA aKaJeMHYeCKHX YACOB U BUI0B YU4eOHbIX 3aHATHI

4.1. Cogepxxanue TMCUUNINHbBI

Ne Pa3nen muciuIninHebl Bupl yueOHBIX 3aHATHH, BKIIIOYAS CpenctBa U TEXHOJIOTUH
/1 CaMOCTOSITEIIbHYIO padOTy CTY/ICHTOB OLIEHKH
(Tema) U TPYJOEMKOCTh (B aKaJIeMUUECKHIX
yacax)
=
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MEHTEI 2 -/- 10/4 2
Jneme . 6f o/ 32/30 KoHcnekT aytuTopHbIX
MaTeMaTH4YecKoi o
3aHgTHil. BeimonHenne
TUKH:
710 PI'P. Koncnekr Tem,
Kmaccuueckas u
1. OTBENEHHBIX
MaTeMaTH4yecKas JIOTHKA. o
JUTST CaMOCTOSITEILHOMN
Jloruka npenukaros.
paboTHI.

2 | DieMeHTHI HEYeTKOM 6/2 -/- 10/4 30/40

JOTHKH:
KoHcnekT ayuTopHbIX
Buagpr norux. o
.. 3aHgTHil. BeimoiHenne
Heuérkme MHOKECTBA.
PI'P. KoncnekT Tem,
DyHKIMHU
OTBEIECHHBIX
MIPUHAJIC)KHOCTH. o
. JUIST CaMOCTOSITEILHOI
Heuétkue u
paboTHI.
JIMHTBUCTHYECKHUE
NIEpEMEHHBIE.
HeuéTkne oTHOmEHUS.

3 | MopajabHas JOTNKA: 8/0 -/- 12/2 30/56 KoHcnekT ayuToOpHBIX
DcceHuanu3M U 3aHATHH. Beimonnenue
AHTUACCCHIIMAIU3M B PI'P. Koncmekr tem,
MOJaJbHOM JIOTHKE. OTBEIEHHBIX
Heuétkue MmogansHbBIC ISt CaMOCTOSITEIILHOU
JIOTUKH. paboTHI.

Heuérkue monenn Kpunke. Pabora Haj pedepaTamu
IIpomesxyTouHnas 20/4 -/- 32/10 92/126 .
JAudpepenupoBaHHbIN
aTrecranus 1o
3ayer
JTUCHUILIHHE
[Ipumeuanue:

—/—, 00beM 4acoB COOTBETCTBEHHO ISl OYHOM, 3209HOM (hopM 00ydeHUs




4.2.Conepxanne NPaAKTHYECKUX 3aAHATHI

[IpakTuueckue pabOTHI IJIAHOM HE MPEyCMOTPEHBI.

4.3.Conep:xkanue J1a060paToOpHBIX padoT

O0beMm
JacoB HanmenoBanme TeMbI
Ne HaunmenoBanue TeMbl 1a00paTOpHBIX padoOT
JIUCIUATLINHEL
Tema 1
1 | 3amartue 1. «Knaccudeckas M MaTeMaTHdecKas 5/2 J1eMeHThI
JIOTHKa) MaTeMaTH4YeCKOM JIOTHKH .
2 | 3ansTue 2. «Jloruka npeaukaToBy 5/2 Knaccuueckas u
MaTeMaTHyecKas JIOTHKa.
Jloruka npenukaros.
Tema 2
3 | 3anstue 3. «HeueTkne MHOXKECTBA H OTEpaIMU 2,5/1 DJIeMeHTbI HeYeTKOMH
HaJl HUMH) JOTHUKH:
4 | 3anstue 4. «DPyHKIUU [PUHAIIEKHOCTH U 2,5/1 Buns! noruk.
METO/JIbl UX TOCTPOCHUS Heuérkue MHOXeCTBA.
5 | 3ansarue 5. «HeueTkue uncia v onepanuu Haj 2,5/1 OyHKIMH
HUMHI MPUHAJIC)KHOCTH.
6 | 3amsaTue 6. «JIoruka OTHOLIEHUI» 2,5/1 Heuérxue n
JIMHTBUCTUYECKHE
MepeMEeHHBIE.
HeuéTkne oTHOIICHUS.
Tema 3
7 | 3ausatue 7. «Heuérkue MogaabHbIE JIOTUKI 6/1 MopaajabHasl JIOTHKA:
8 6/1 DcceHnHnaIn3M U
aHTUACCCHIINAIN3M B
3anstue 8. «Heuérkue noruku Kpumnke» MOJAJIbHOM JIOTHKE.
Heuétkue MoganbHEIE
JIOTUKHU.
Heuérkue mogenu Kpunke.
Hroro | 32/10
IIpumeuanue:

—/—, 00beM 4acOB COOTBETCTBEHHO ISl OYHOM, 3a049HOM (opM 00ydIeHUS

5. YueGHo-MeTOoAMYECKOE 0fecrieyeHHEe CAMOCTOATEbHON PadoThI
00y4YarouIMXxcs 1Mo TUCHUILTHHE

CaMocrosTenbHas pa60Ta CTYACHTA SABJISICTCS BaKHBIM (I)aKTopOM YCHICHIHOTO U3YYCHUS KYypCa
«Hexknaccuueckue JIOTHUKN. HOMaHIHI/Ie, WHAWBUAYAJIBHBIC 3adaHWs, IOJATIOTOBKA K ayAWTOPHBIM
3aHATUAM, KOHTPOJIbHBIM MCPOIIPUATHUAM COOTBETCTBYCT BBIJACJICHHBIM NOJIAM BPECMCHU IJIA CPEAHETO

CTyJICHTA.

DddexTuBHAsS cUCTEMa KOHTPOIS 00eCledYrBaeT IIIAHOMEPHYIO CaMOCTOSITENFHYIO padoTy.
Croz1a OTHOCSITCSI KOHTPOJIbHBIE U TPOBEPOUHbIE pabOTHI, 3a1uTa UHIUBUAYalbHBIX PI'P 1 pedeparos,
pabota ¢ TPOHACHHBIM MaTepuajoM JUIsl TOATOTOBKM K TECTUPOBAHMIO, OIMPOC MO TEOPHH Ha
nmabopaTopHBIX paboTax, 3adeTHble padOTHl. J[MArHOCTUYECKWU, TEKYIIMH W MPOMEKYTOUHBIN
KOHTPOJIb 3HAaHUH, YMEHUU MPOBOAUTCS B (opMe TECTUPOBAHMS, 3aYETHBIX M CAMOCTOSITENBHBIX

pabor.




CamocrosTenbHas paboTa CTyJC€HTa BKIIOYAET B c€0s CaMOCTOATENIBHOE U3yUEHHE Pa3JesioB
JTUCLUUIUIMHBL, TIOATOTOBKY K Ja00OpaTOpHBIM paboTam, JJIs Yero CTYAEHTHI JOJKHBI CaMOCTOSITEILHO
U3YYUTh KOHCIIEKTHI JICKIHH, COOTBETCTBYIOIME Pa3Jiesibl PEKOMEHYeMOU JIMTEpaTyphl, BHIIOIHUTh
HeoOxoauMeble 3ananust. CamMmocTosTenbHas padoTa Mpu3BaHa 00ECIIEUUTh 3aKPEIICHHE MOJTyYEHHBIX

CTyACHTAMH 3HaHHUH BO BpCM: ayAUTOPHBIX 3aHATHH IIYTEM IIOBTOPCHUA HpOﬁI[CHHOFO Martcpuajia.

TexHoJI0rnuYecKasi KapTa caMmoCTOATeIbHOM PadoThI CTYI€HTA

Hrorosslii CpencrBa u O6bem
Bup nesitensHOCTH CTYIEHTOB
(3a1aHUs Ha CAMOCTOSITENIbHYIO MPOAYRT TEXHOIOTHH Hacos
paory) CaMOCTOSITEIILHOM OLIEHKHU
paboThI
1 2 3 4 5
IK-7 CamocTrosiTenbHOE U3yUEHUE U Koncnexr. Koncnekr 26/21
KOHCIIEKTUPOBaHUE JINTepaTypsl B | Perienue 3anau TEOPETUYECKUX
COOTBETCTBHH C MTPOrPaAaMMOi Kypca | JOMAIIHETO BOTIPOCOB
1. JlJornueckoe nporpaMMHpOBaHUE. | 3a/aHUS. Tect
2. IlpumeHeHune T0ruIecKoro CocraBnenue
BBIBOJIA /ISl @HAJIN3A CXEM. CIPaBOYHOTO
3. IlpoGnema npeacTaBieHUs Marepuaia
JIOTMYECKUX (QYHKIMH.
4. D¢ ekTUBHOCTH CHCTEM C
HEYETKOM JIOTUKOM.
5. Metoa pe3otonuii B JIOTHKE
IIPEJUKATOB
6. AIrOpUTMBI HEYETKOTO
JIOTHYECKOTO BBIBOJIA
7. YIIPOIIEHHBIN alTOPUTM
HEYETKOTO BBIBOJIA.
8. CpaBHUTEIBHAS OIICHKA
JITOPUTMOB HEYETKOI'O BHIBOJIA.
IK-7 Boeimmonnenue PI'P Nel, Ne2 NuauBuayanbHoe 12/21
3aJlaHue. WNunuBuyansx
Pemtenue 3amau ¢ ple 3aJaHusg
KOMEHTapUsIMU U | COCTaBJIEHHBIE
OTIOPHBIMHA nperno/iaBaTese
AJITOPUTMAMH. M.
IK-7 [ToaroroBka K JIEKUIMOHHBIM H Omnpoc crynentoB | KoncnekTsl 12/21
nabopaTopHbIM paboTam. 110 KOHTPOJIBHOM | ayIUTOPHBIX
pabore. 3aHATHH.
I1K-7 ITonroroBka pedeparoB Ha Pedepar ITpesenTanus 22/21
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Conep:kanue 3a1aHUi VIS CAMOCTOSITEILHOM PadoThI

Temsl PI'P
PI'P Nel «DiaeMeHTBI MATEMATHUYECKOM JIOTUKI.
PI'P Ne2 «DneMeHThl HEUETKOMN JIOTUKN .

PI'P sBnsitoTCA MHAMBUyJIbHBIMU 3aJaHUSMHU

PI'P Nel
3amanue 1. [nga OyneBoit (yHKIMU TpeX MEpPEeMEHHBIX F(X,y,Z):(X\/)_/)—)(E@;), 3aJJaHHOM

AHATTUTHYECKU:

a) MOCTPOUTH TAONUIly WCTHHHOCTU, HAWTU NBOMUYHYIO (popmy OyneBoil (QYHKIIMH W MPUBECTH
¢ynkuuto k C/IH® u CKHO;

0) MUHIMH3HPOBATH OyIIeBYy PYHKIUIO ¢ momMonibio kapT KapHo u Ha kyOe. [IpoBeputh MeTo10M
KBaiina xakas 3 MoJrydeHHBIX TYTUKOBBIX (POPM MHUHHMAIbHAS;

B) MIOCTPOUTH COOTBETCTBYIOIIYIO JIOTUYECKYIO CXEMY;

I') HOCTPOITE COOTBETCTBYIOLIYIO PENCHHO-KOHTAKTHYIO CXEMY:

I') ¢ MOMOUIbIO PKBUBAJIEHTHBIX MpeoOpazoBanuil npusectu ¢pyukuio k JJHO, KH®, CIHO u
CKH®.

3ananue 2. Ha MHOXecTBe R 3a/1aHbl peIMKaThI:
P(x):"x®—6x*+11x—6=0", Q(x) "x* —4x+3=0".

Haiiti MHO>XecTBa MCTUHHOCTHU TPEAUKATOB:

a) P(x) AQ(X);

6) P(x) v Q(x);

B) P(x) = Q(X).

3amanne 3.  Paccmorperh  BCe  BApMaHTBl  HABEIMBAHWS ~ KBAaHTOPOB ~ HA  IIPEIMKar
P(X,y) " X orcusem 6 00nom dome c y", 3alaHHBI HA MHOXECTBE Jrojiei. Omnucars B CIOBECHOH (opme
MOJTyYeHHBIE BBICKA3bIBAHUS U OMPEETIUTh UX HCTUHHOCTb.

3ananue 4. IlpoBepbre, sABNsAOTCS Ju OyneBbl ¢GyHkiuMu Fi1 u F2 SKBUBaJIEHTHBIMHU:

F=((X®Y) > (X VvY)(X >Y)>(X®Y)) n F,=XY.

PI'P Ne2



3amanwue 1. [Tycth 3amanbl 1Ba HeUeTKHX MHOXecTBa A 1 B Ha yHuBepcaabHOM MHOXecTBe U.
A=0,1|x1+0,8|x2+0,9|x3+0[Xs 1 B=0,1|x1+1|x2+0,7|x3+0,4|X4
a) Onpexnenure, OyneT U OJHO U3 3TUX MHOXKECTB JOMUHHUPOBATH HAJl IPYTHM;

0) Tpou3BeIUTE JIOTHYECKHE  OIepalid  HaJa  HEYeTKMMH MHOXectBamu A  u B

A,B,AUB,ANB,A-B,A®B;

B) HaiiTH anreGpanmueckoe nmpousseneHue A-B, anredpanueckyro cymmy A+ B, BosBecTn 4 B KBajpar,

W3BJICYb KBAJIPATHBIA KOPEHb U3 A.

3ananue 2. [Iycth 3aganbl rpaduvecky 1Ba HEUETKMX MHOecTBa: A: «oT 3 mo 8» u B: «okomo
5». Tloctpoiite rpadmku PyHKIIUKU TPUHAMAIECHKHOCTH STUX MHOXKECTB U JIOTMYECKUX OIepalnuil Haj

HHUMMU.

3ananue 3. [TycTh 3a1aHa JIMHTBUCTUYECKAs iepeMeHHass C = «IpHupalieHue OTIYCKHOM [EHbI Ha
toBapy». CooterctByioriee Tepm-MHOKecTBO T(C)={CO — orpunarenproe, CZ — npubIU3UTEIHLHO
paBHoe Hymo, CP —1onoxxutenpHoe ). DKCIepT, Ha OCHOBAHWU UMEIOIINXCS Y HETO MPEICTaBICHHH 00
AJIACTHYHOCTH CIPOCa Ha 3TOT TOBApP C YYETOM JONYCTHMBIX OIpAaHHUYCHHA Ha W3MEHCHUE IICHHBI,
pbhIHKa COBITA M TPOYUX YCJIOBUH ONPEACTHI, YTO MECSYHOE CPEIHEKBAJAPATUYECKOE OTKIOHCHHE
00BEMOB TpPOAAX HE TMpeBblmaeT 15 enuaun. 3amaiiTe JUHTBHCTHYECKYIO mepemeHHylo C
QHATUTHUYECKH, TAOJIUYHO U TPAPUIECKH.

3ananue 4. ITycts 3ananel oTHOmeHust R, u R, :

Ri |y Y2 Y3 R: |21 Z> Z3 Z4
Xt |01 0,7 0,4 y1 |09 0,2 1 0,2
X2 |1 0,5 0,8 y2 | 0,3 0,6 0 0,9

y3 |01 1 0,7 0,5

Haiiti xoMOo3unuo 3TUX OTHOIIEHUWI.

Tembl pedepaTos

1. ITpomo3uImoHaIbHBIC JIOTHKH

2. TlpenukaTHbie JOTUKA

3. [IpenukarHbie BpeMEHHBIE TOTUKH U UX MPHUIIOKEHHE K TPOrPaMMHUPOBAHUIO
4. Jlormueckoe cieoBaHuE.

5. HeueTkne OTHOIICHUS.

6. [TpsiMOii HEYETKHI BBIBOJT

7. AITOpUTMBI HEYETKOTO JIOTUYECKOTO BHIBOJIA

8. AropuTMHUYECKHUE JIOTUKH



IIpumepHbie Bonpocsl AJs1 1 epeHupoOBaHHOIO 3a4eTa U CAMONPOBEPKH
Tema 1. J1eMeHTBI MATEMATHYECKOI JIOTHKH

1.Knaccuueckas u MaTemMaTHuecKas JOTHKa

2. Anre0Opa BbICKa3bIBaHUH.

3. ®opmynbl anreOpbl BHICKa3bIBAHUM.

4. OCHOBHBIE 3aKOHBI aJTeOPBI JTOTUKH.

5. IlpuHuun 1BOMCTBEHHOCTH.

6. Jloruka npeaukaroB. S3bIK JOTHKH MPEIUKATOB
7. Jlornueckue onepanuy HaJl IpeIuKaTaMu
8. Meron pe3oonuii B IOTUKE MPEIUKATOB.
9. HopmaiibHble pOpMBI JOTHKU TIPETUKATOB
10. Knay3anpHast HopManbHas ¢popma.

11. Jloruyeckoe ciemoBaHuE.

12. Jloruveckuii BBIBOJ B JIOTUKE MTPEIUKATOB.

Tema 2. Dj1eMeHTHI HEUYETKOH JOTMKHU

13. OCHOBBI HEUETKOM JTOTHKH.

14. HeuéTkue MHOXKECTBA.

15. AnreGpanyeckue ornepary HaJl HEYeTKHMH MHOYKECTBAMHU.
16. Heverkas u TMHTBUCTUYECKAS ITIEPEMEHHBIE.

17. ®yHKIMY TPUHAIUICIKHOCTA U METOJIBI UX ITOCTPOCHHS.

18. HeveTkue u TMHTBUCTHYECKUE TIEPEMCHHBIE.

19. HeueTkue OTHOIICHUS.

Tema 3. MoaajJbHag JJOTHKA

20. DcceHnMan3M U aHTUACCEHIIMAIN3M B MOJAJIBHON JIOTUKE.
21.HeuéTkne MoaanbHbIE JOTUKH.
22. neuétkue mojenmu Kpurke.

TecTsl gast CaAMOKOHTPOJIA

TecT A1 IPOMEKYTOYHOH aTTECTALMU
1. dynkiys, 3a7aHHAS HA JBYMEPHOM eIHHUYHOM Kybe E2, MoeT OBITh mpejicTaBieHa (popMyIoi

X

10 11

00
01 Y

OTBeTHI
X—Y
—Xv=Y

XvY

2. CumBosrueckast opma npeaukara «bonbimacTBo moaeit (M(X)) ctpemstes k mupy (F(X)» umeer
BU/I:
OTtBeThI



IX[M (X) A F(X)]

XM (x) A F ()] AVX[M (X) = F(X)]

IX[M (x) > F(x)]
3. [lepemenHsbIe, hUrypupyronme B KBAaHTOPaX BCEOOIIHOCTH U CYIIECTBOBAHMSI, HA3BIBAIOTCS
OTtBeThI

HECBSI3aHHBIMU TIEPEMEHHBIMH

CBO6OI[HBIMI/I INEPEMEHHBIMU
CBA3aHHbBIMU IICPEMCHHBIMU

4. bynesa ¢pynkuuss X — 1 ToxxaecTBeHHa paBHa (QyHKIHH
OtBetsl
0
1
X

5 byness! dynkuun f(X,Y) n g(X,Y) 3amarorcs cron6uamu 3nadennii f=[0110]" n g = [1011]".
Cron6en 3nauenuid pyHkimu (f @ g) TpaHCIIOHUPOBAH B CTPOKY
OTtBeTbI
[1101]7
[1011]7
[0101]7
6. byness! dynxiuu f(X,Y) u g(X,Y) 3amatorcs cronbuamu sHagennii £ = [1000]" u g = [1010]".
Cron6er 3HaueHuid GpyHKIUY (fVv g ) TPAHCIIOHUPOBAH B CTPOKY
OTtBeTbI
[1101]7
[0101]7
[1100]"

7. ®ynkuws, 3aganHas CAHO f= X YZVXYZ v XVZ, HMeET CTOJIOEI] 3HAUCHUH
OTBeTHI

T
[00001110]
T
[11110001]
T
[00111000]

8. DnemenTapHO# KOHBIOHKITMEH 11t OyneBort pyukimu T (X,Y,Z) Moxer siBIsSThCS

OtBeTsl

XYZ

XYz

XvYvZ

9. Jlanbl BbICKa3bIBaHUS a: «BCE KOPHH ypaBHEHHs SX+8=0 — menbie» u b: «CyIecTByIOT YeTHbIE

npocTeie ynciaa». Torma BeickasbiBanus a <> b u avb oynyr
OTBeTHI

004a JIOKHBI

00a UCTHHHEI

MEPBOE UCTUHHO, BTOPOE — JIOKHO

10. Jlns muoxkectB X = {1, 5} u Y = {0, 3, 6} npenukat P(X, Y): «min(X, Y) — Heu€THOE YMCII0» MOXKET
OBITH MpEJICTaBIIEH TaOIUIIeH
OTtBeTsl



\4
X [0 |3 |6
2 |1 [0 |0
5 |1 |0 |1
\4
X
0 [3 |6
2 [0 [0 |0
5 |0 |1 |1
X
Y |0 |3 |6
2 10 (1 |0
5 [0 |1 |1

TecT 1J9 caMONPOBEPKH

1. llpeaukarHas hopmyna Y P(X, Y, Z) npeacrasiset coboi

OTtBeThI

JIBYMECTHBIH MpeIUKaT

OJTHOMECTHBIN IIPEIUKAT

TPEXMECTHBIN TPEAUKAT

2. Inst maoxectB X = {1, 5} u Y = {0, 3, 6} npenukat P(X, Y): «min(X, Y) — He4éTHOE YMCII0» MOXKET
OBITh NPEACTABIICH TaOaUIEH

OTBeTHI
\%
X |0 [3 |6
2 11 |0 (0
5 11 (0 |1
* \%
X
0 |3 |6
2 |0 |0 |0
5 10 [1 |1
X
Yy [0 [3 |6
2 10 112 |0
5 (0 |1 |1

3. ITycth k 03Ha9aeT CBOMCTBO «OBITH YETHBIM YHCIIOMY, P: «OBITh MPOCTHIM YKCIOMY. Toraa
BBICKA3bIBAaHUE «CYIECTBYIOT HEUETHBIC TIPOCTHIC YHCIIA) CUMBOJIIMYECKH 3aMMCHIBACTCS TaK:
OTBETHI

(vx) :k(X) A p(x)



(3X): @ v p(x)
(3x) : k(x) A p(x)

4. Tlyctp Q(X) 03HaYaET «X — pallMOHATIBHOE YHCIION, a F(X): «X — menoe yucio». Toraa BeICKa3bIBaHUE
(3x) 1 q(x) Ar(X) popmynmpyeTcs clieAyIOIUM 00pa3oMm:
OTtBeTbI

HEKOTOPBIC LEIbIC YUCIIA SBISIFOTCS PAllHOHATBHBIMU

HEKOTOPbIE PAllMOHAIIBHBIC YHCIIA €CTh LIENIbIe YNCIia

BCSIKOE PallMOHAILHOE YHCIIO €CTh 1IeJI0€ YHUCIIO0

5. Byness pynkuun f(X,Y) u g(X,Y) 3amarorcs cronbuamu 3Hauennii f = [0111]" u g = [0101].
Cronben 3nauenuit pynkun ( f A §) TpaHCIIOHUPOBAH B CTPOKY
OTtBeThI

[0010]"

[0100]"

[1000]"
6. Oyukiws, 3agandass CAHO f=X Y Z v XY Z v XY Z v XYZ, umeer cronber| 3HaYCHU
OTtBeTHI

[10001101]T

[10010100]"

[01011001]7

7. HaHLI BBICKA3BIBaHUS d: «YUCIIO 5 — AEIUTENb Yhcia 347» u b: «CYHECCTBYIOT HCUCTHLIC ITPOCTHIC

yuciay. Toraa BeickaspiBanus av b u aAb oyayr
OTtBeTbI
MIEPBOE — JIO’)KHO, BTOPOE NCTHHHO
00a UCTHUHHBI
MEPBOE UCTUHHO, BTOPOE — JIOKHO
8. ®ynkmus f(X,Y,Z) moxer ObITh pa3ioxeHa Mo nepeMerHoit X mo gpopmyie

OTtBeThI

XAf0Y,2)vXAf@Y,2);

XvfOY,2)vXvIi@Y,Z)

X Af(X,Y,Z)v X Af(X,Y,2)

9. 3ananbl 1Ba HeueTknx MHOkecTBa A=0,1[x1+0,7|x2+0,3|x3+0,6|x4 1 B=0,3|x1+0,4[x2+0,1|x3+0,5|x4 Ha
yHHBepcallbHOM MHOXecTBe E. Han HedeTknMu MHOkecTBamu A u B mpousBenurte JIOTHYECKYHO

oTmepanuio 00beIMHEHUS:

OTBETHI
AUB =03|x1+07|x2+03|x3 + 0.6|x4

AnNB =01|x1+04|x2+0.1|x3 + 0.5|x4
AGB =03|x1+0.6]|x2+ 03|x3 +0.5|x4

10. 3agans! 1Ba HeueTkux MHOXecTBa A=0,1|Xx1+0,7|X2+0,3|x3+0,6/Xs 1
B=0,3|x1+0,4|x2+0,1|x3+0,5|x4 Ha yHuBepcanmpHoM MHOXkecTBe £. Han HedeTknmu MHOKecTBamMu A u B
MPOM3BEIUTE aNreOPandecKyro ONnepaIiio KOHIICHTPUPOBAHUS:

OtBeTsl
A-B=0.03|x1+0.28|x24+0.03|x3 + 0.3|x4
A? = 0.01|x1 + 0.49]x2 + 0.09]x3 + 0.36]x4

A% =03|x1+0.8|x2+ 0.5|x3 L+ 0.8|x4



11. ITonsATHSA «HEOOXOIUMO», KBO3MOXKHO», KHEBO3MOIKHOY, «CIIYIaitHO» UCIIOJIB3YIOTCS B
OTBeETHI
MOJIAJILHOU JIOTHUKE
AJTOPUTMHUYECKON JIOTUKE
TEMIIOPAJIBHOM JIOTUKE
12. [loHsATHSA, YTOUHSIOIINUE CBSI3b, YCTAHABIMBAEMYIO B OTJI€JIbHOM BBICKA3bIBAHUH,
KOHKPETU3UPYIOLIKE €€, MPUMEHSIOTCS B
OTBeTHI
JITOPUTMHUYECKON JIOTHKE
TEMIIOPAJIIbHON JIOTUKE
*MOAJIbHOM JIOTHKE

TecT a1 MeskceccHoHHOI aTTecTanuu (¢ depeHIHPOBAHHOIO 3a4€eTAa)

1. ®ynkuus, 3ajaHHas HA JBYMEPHOM €IUHUYHOM KyOe Ez, umeetr CIHD

X

10 11

00
01 Y

OTBeTHI

X~Y

X ->Y

XY

2. TepmuH «Bce X » 0003HAYaeTCs B JIOTHKE NPEAUKATOB
OTtBeThI
AX
ax
V X
3. byneBa ¢pynkmus 0 — X ToXIeCcTBeHHA paBHA PYHKIIUU
OTtBeThI
1
X
0
4. Bynessl pynxmun f(X,Y) u g(X,Y) 3anarorcs cron6ramu 3aauenuii f = [1101]" u g = [1001]".
Cron6en 3nauennii pynkmu (f ~ g) TpaHCTIOHMPOBaH B CTPOKY
OTtBeThI
[0111]"
[1101]"
[1011]7
5. U3 dopmym: 1) X Y Z;2) XY Zv XY Z snemeHTapHO# qU3BIOHKIMEH i OyneBo GpyHkumu f
X\Y, 2)
OtBeTsl
SIBJISIETCS TOJIBKO |
apisgercs 1 u 2
SIBJISIETCS TOJIBKO 2



6. MuHuManpHas AU3BIOHKTUBHAs HOpMasibHas (opma OyneBoil (YHKIIMHM  TpeX MEePEeMEHHBIX

F(X,Y,Z) cpenu paBHOCHIBHBIX (pOpMYIT TpeX MEpEeMEHHBIX, KOTOpask nmpuHUMaeT 3HadeHue F(X,Y,Z)=
(0101010 1), umeer Bux:
OTtBeThI

XZ v XZ

XYZ v XYZ v XYZ v XYZ
Z

7. MuHuMasnbHas [U3BIOHKTUBHAs HOpMajibHas (opma OyneBoid (QyHKIUMM  Tpex NEepeMEHHBIX
F(X,Y,Z) cpemu paBHOCWIBHBIX (OpMyNT Tpex NEepeMEHHbBIX, KOTOpas IpEICTaBICHA 3aJaHHOU

X Vimm

Y4

I:XT’*Z

peIIeiHO-KOHTAKTHON CXEMOM, UMEET BHUI:
OTBETHI

X\?v_z
XvYvZ
XYVZ\/(X\/Y)Z

8. B Teopuu HeueTKUX MHOXKECTB opmysa

O,ecim U g A
f(u) =4 u,ecmu Ue A co cmenenvio npunadiedxcrocmu L,

l,ectm U e A

OIMCHIBAET
OTtBeTsl
GbyHKLMS pacnpeaeneHus
IJIOTHOCTh BEPOSATHOCTH
CTENEHb NIPUHANIEKHOCTH HEKOTOPOMY MHOYKECTBY
9. ®yHKIMM MPUHAIISKHOCTA MHOXKecTB A u B 3amans! rpaduuecku:

6) AﬂB

v

Toraa onepanuu nepeceYeHns STHX MHOKECTB COOTBETCTBYET TpauK:
OTBeTBI

A

Hy

v



v

10. O6bearHEHNE TBYX OTHOIICHUH ONpPEeNsieTcs BEIPaKEHUEM
OtBeTsl

He g, (X Y) = i (X, Y) A i, (X, Y)
Hr,or, (K Y) = g (X, Y) V 1t (X, Y)
HR R, (X, y)= Hr, (X,y)e Hg, (X, Y)

11. 3apanbl aBa Heuetkux MHOxecTBa A=0,4[x1+0,3|x2+0|x3+0,7|x4 u B=0,8|x1+1|x2+0,7|X3+0,1[Xs Ha
yHUBEpCaJIbHOM MHOXecTBe E. Onpenenure, OyaeT a1 0HO U3 3TUX MHOXKeCTB A u B nomuHMpOBaTh

HaJ IPYTHM.
OTBeTBI

A nomunupyert Hax B

B nomunupyer Hag A

HET JIOMUHUPOBAHUS HU OJHOTO U3 MHOXKECTB
12. 3amansl aBa HeueTkux MHOXecTBa A=0,4[X1+0,3|X2+0[x3+0,7|xs u B=0,8|x1+1|x2+0,7|X3+0,1|Xs Ha
YHUBEPCAIbHOM MHOKECTBE E.
Han HedeTkumu MHOKecTBaMu A 1 B mpou3BeuTe JTOrMYECKyIO ONEpalnio MepeceuecHus:

OTtBeThI

AN B =0,4x, +0,3|x, +0|x; +0,1x,

AUB =0,4|x, +0,3|x, +0|x, +0,1|x,

AUB =08x, +1|x, +0,7|x, +0,7|x,

13. Bamanbl aBa HeueTkux MHOXecTBa A=0,4[X1+0,3|X2+0|x3+0,7|x4 u B=0,8|x1+1|x2+0,7|X3+0,1|Xs Ha

YHUBEPCAIbHOM MHOKECTBE E.
Han neuetkumu MHOecTBamMu A 1 B nmpounsseauTte nornyeckyto onepanuto A@ B

OTtBeTHI

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

14. JlomomHeHueM K HEYETKOMY MOJMHOXXECTBY A Ha3bIBa€TCid HEUETKOE IMOJAMHOXKECTBO A Ha
YHUBEpCaJIbHOM MHOXKeCTBe E ¢ QpyHKIMeH mpuHaaiexHocTu
OTtBeThl

Hy (X) = 1, ()
Hy (X) =1-u,(x)



10 = 11, () ~1
15. JIu3bIOHKTUBHOM CyMMOW (CMMMETPHUUYECKOH pa3HOCTBhIO) JABYX HEYETKMX MHOXxecTB A u B Ha
YHHUBEPCAJIbHOM MHOXeCTBE E Ha3bIBaeTCss HEUETKOE OJMHOXKECTBO ¢ (YHKIMEH PUHAIEKHOCTH
OtBeTsl

g (X) = max(min(ez, (X), 1= g (X)), min(L— z2,), 145 (X))
Hpop (X) = min(max(z, (X),1— 145 (X)), max(L— ), 15 (X))

Hpop (X) = max(min(e, (X),1— 145 (X)), Min(L— £, ), £45 (X))
16. Jlns nByx HedeTkux MHOXKecTB A u B, 3amaHHBIX Ha OJTHOM W TOM e 0a30BOM MHOXkecTBe E,
HeuyeTKoe MHOXKeCTBO F = A-B, conepixkariee MmHokecTBa A u B, ¢ pyHkimeit npunamaiexxnocta VXe E:

e (X) = 1, (X) - 145 (X) HA3BIBaCTCS
OTBeETHI
MIPOU3BEICHUE
JIOTUYECKOE TIPOU3BEICHUE
anreOpanvecKkoe Mpor3BEACHUE
17. Ins nByx HedeTkux MHOXecTB A u B, 3amaHHBIX Ha OJTHOM U TOM e 0a30BOM MHOXkecCTBe E,
HeueTkoe MHOkecTBO A®D B, conepikamiee muoxectBa A u B, ¢ dynkiueit npunamiexsoctu VXe E:

K (X) = max(min(z, (X),1— 45 (X)), min(L — 2,), 145 (X)) HasbiBaeTCs
OtBeTsl

JIOTHYECKasi cymma

asnreOpanyeckas cymma

JTU3BIOHKTUBHASI cyMMa (CUMMETpHYECKas pa3HOCTb)

31. Omneparus Hp ., (x,y) = Hg, (X, y)+ He, (x,y)— Hg, (X, y) " My, (X, Y) nasbiBaercs

OTtBeThI

MIEPECCUCHUIO ABYX OTHOLIECHUN

anredpandecko CyMMoOn ABYX OTHOILIEHUMN

JIOTUYECKON CYMMOM IBYX OTHOLLIEHUN

32. TpeyronpHas QYHKITUS TPUHAIUICIKHOCTH OTPEAEIsieTCs: POPMYITOi

OTBeTHBI
1—E, a<x<h,
1 b-a b<x<c
ILIA(X): ' X_C - -
1-——, c<x<d,
d-c
0, X ¢[a,d].
1—u, a<x<hb,
bt
X_
X)=<1-——, b<x<cg,
ﬂA() c—b
0, X ¢ [a,c].

18. Ecnu Kk MCYMCIICHHIO BBICKA3bIBaHU 100aBIsIIOTCS cxeMbl akcioM F (pv y)=FovFyuFF ¢
FF @, TO MOXET OBITH TTOTy4eHa
OTtBeTbI
ITOPUTMUYECKast JIOTUKA
MoJlajbHasl JIOTHKa
TEMIOpaJIbHast JOTHKa



12 23 45
9(0,7 09 1

19. Matpuueit R, =18 0 0,3 1 | moxeT ObITh 33aHO HEYETKOE OMHAPHOE OTHOLICHUE
21 0 0,1 0,9

«X 3HAYUTENBLHO MEHBIIE Y)» Ha MHOKECTBAX
OTBeTHI

Ex=(9,18,21) n Ey= (12,23,45)

E, = (9,18,21) u Ex = (12,23,45)
Ex = (9,18,21) u Ex= (12,23,45)

20. Anrebpanueckas CymMMa JBYX OTHOIIEHUH R, u R, ONpeaensieTcs: BhIpaXKEHHEM
OTBeTHI
Hy (x) = Ha (X)+ Hg (x) - Ha (X)- Hg (x)
,UR1+R2 (X’ y) = /JRl (X, y) + /JRZ (X’ y) - :uRl (X’ y) : /uRz (X’ y) .

Mg r, (x,y)= ey (X y)+ Hg, (%)

6.MeTonuyeckne yKazaHus JJsl 00y4AIOIIUXCS M0 OCBOEHHUIO TUCIHILIMHBI
HNuHoBanuoHHbIe 00pa3oBaTe/ibHbIE TEXHOJIOTHU

Buj oOpa3oBarebHBIX TEXHOJIOTHIA, Ne paznena | Ne nekiuun Ne naGopatopHoii
CPEICTB Tepeaaur 3HaHUH, B cEMecTpe paboTHI B cemecTpe
dbopMUPOBaHUS YMEHHI U TPAKTHUECKOTO
OTIBITa
Jlekums-guckyccust 1 2,3, 4
Jlexuus-guckyccus 2 5,6
OO6cyxaenne mpoOJIEeMHON CUTYyallun 1 3,4 2
2 5,6 5,6,7
JlenoBasi (poJieBast urpa) 3 8
Craiin-nexmun 1 1,2,3,4 1,2
Crnain- nexuus 2 5,6

B Hauane cemectpa cTyaeHTaM HEOOXOIMMO O3HAaKOMHUTBCS C TEXHOJOTMYECKOW KapToi
JUCLUIUIMHBI, BBIACHUTb, KaKHe pe3yibTaThl OCBOEHUS IUCLUIUIMHBI 3asBJIEHBI (3HAHHS, YMEHUS,
MPaKTUYECKUM OmbIT). /11 yCHemHOro ocBOeHMs AUCLUUILIMHBI CTY/IEHTaM HEO0OXOJUMO BBINOJHUTH
3aJjaHMs, TPEIYCMOTPEHHbIe pabodel yuyeOHOM MporpaMMoi AUCHUIUIUHBI M MPONUTH KOHTPOJIBHBIE
TOYKH B CPOKH, YKa3aHHbIE B TeXHoJoruueckoil kapre (pasgen 11). Ot xayecTBa W MOJHOTHI HUX
BBITIOJIHEHUST OyleT 3aBUCETh YpPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH U OLIEHKA TeKyIlen
ycrneBaeMoCTH Mo jaucuuiuiiHe. [lo uTtoram Tekyiled YCHeBaeMOCTH CTYIAEHTY MOXET OBbITh
BBICTABJICHA OIICHKA IO MPOMEXKYTOYHOW aTTECTallMH, €CIU ITO NPEAYCMOTPEHO TEXHOJOTHYECKOU
KapTo IucuUIUIMHbL. CHOUCKH y4eOHBIX MOCOOM, Hay4YHBIX TPYJOB, KOTOPBIE CTYIEHTaM CIEIyeT
IIPOYECTh M 3aKOHCIEKTHPOBATh, TEMbl JaOOpPAaTOPHBIX pabOT M BOMPOCHI K HUM, BOMPOCH K
mud.3adeTy W JOpyrue HeoOXOoAuMMbIEe MaTepHualibl yKa3aHbl B pa3paOOTaHHOM IS JIaHHOMH
JTUCLUUIUIMHBL  y4eOHO-METOANYeCKOM KoMIulekce. OCHOBHOM (opMON OCBOEHHS AMCLUUIUIMHBI
SBJIIETCS KOHTaKTHasi paboTa ¢ mpernojiaBaresieM - JEKLUH, JabopaTopHble pabOoThl, KOHCYIbTAlUU (B
TOM YHWCJI€ WHIUBHUIyaJbHBIE), B TOM 4YHCIE MPOBOJUMBIE C TPUMEHEHUEM JHUCTAHIIMOHHBIX
texHojoruil. [lo nucuurmumMHe dYacTh TeM (pa3fesioB) M3y4yaeTcsl CTYAEHTaMU CaMOCTOSITENIBHO.



CamocrosiTenbHass paboTa mpeaycMaTpUBaeT MOATOTOBKY K ayAMTOPHBIM 3aHSTHSIM, BBIIOJIHEHUE
3amaHuil (MUCHMEHHBIX pPAa0OT, TBOPYECKHX IMPOEKTOB H Jp.) TOATOTOBKY K TMPOMEKYTOYHON
arrecraiuu (aud.3auety). Ha JIEKIIMOHHBIX U Ja00PAaTOPHBIX 3aHATHUSAX BBIPAOATHIBAIOTCS HABBIKU U
YMEHHUS 00y4aIONINXCs M0 MPUMEHEHHIO TIOTYYCHHBIX 3HAHUH B KOHKPETHBIX CUTYAIUsIX, CBSI3aHHBIX C
Oyayuieil nmpodeccuoHaNbHON NeATeNbHOCThI0. 110 OKOHUAHUU H3y4YeHUS IHUCUUIUIMHBI MPOBOJIUTCS
MPOMEXYyTOUHasl arrectanus (aud.3ader). PerynspHoe mocemeHnue ayIuTOPHBIX 3aHATUH HE TOJIBKO
CHOCOOCTBYET yCIIEIHOMY OBJIQJCHUIO 3HAHUSMU, HO U TIOMOTAeT OPraHU30BaTh BpeMs, T.K. BCE BUIbI
Y4eOHBIX 3aHSATHUH pPACIpeleiCHBl B CEMECTpPE IUIAHOMEPHO, C YYETOM HEOOXOIUMBIX BPEMEHHBIX
3arpar.

6.1. MeToanuyeckue yKazaHus J1Jis1 00y4aromMXcs M0 OCBOCHHUIO TUCHUILIMHBI HA

JadopaTopHbIX padorax

Ne | HanmeHnoBanue 1abopaTopHBIX padoT 3aganue 1o 1adopaTopHbIM paboTam
1 | 3amstme 1. «Kmaccuueckas wu | [locraHoBKa 3agaumM; KpaTKHE TEOPETHYECKHE
MaTeMaTH4YCCKas JJOruKa» CBCACHUA, PCIICHHUE 3aJad II0 TEMC «DIIEeMEHTBI

MaTeMaTHYEeCKOM JIOT'UKH. Knaccnueckas n
MaAaTCMAaTHUYCCKas JIOTHKa.

2 3ansatue 2. «Jloruka MNpCaANKaATOB» ITocTanoBka 3aJlaud; KpaTKUC TCOPCTUYCCKHUC
CBCACHUA;, PCIICHHUE 3aJad II0 TEMC «DJIEMEHTBI
MaTeMaTHU4eCcKOM Joruku. JIoruka IIpCaANKATOB».

3 3angrue 3. «HeueTkue MHoxectBa ¥ | IlocTaHOBKa 3aJlaud; KpaTKUC TCOPCTUYCCKHUC
Orcpanvu HaaQ HUMMW CBCACHUA;, PCIICHHUE 3aJad II0 TEMC «IJIeMEHTBI
HeYeTKoW Joruku. HeyeTrkme MHOXKecTBa n
Orncpanvuv HaaQ HUMUW».

4 3aHsaTHE 4, «CDYHKI_[I/II/I ITocTanoBka 3aJlaud; KpaTKUC TCOPCTUYCCKHUC
MNPUHAIJIC)KHOCTUY MW METOJAbl HX | CBCACHUSA; PCIICHHUEC 3aJad IO TEMC «IJIeMEHTBI
IOCTPOCHUA» HEYETKOM JIOTHKHU. cI)yHKI_II/II/I MNPpUHAJICKHOCTU U

MCTOABI UX MOCTPOCHUS.

5 3ausarue 5. «Heuerkue uucna u ITocTranoBka 3aladyi; KpaTKUC TCEOPCTUYCCKUC

Orcpanvu HaaQ HUMMW» CBCACHUA, PCIICHHUE 3aJad IO TEMC «IJIeMEHTBI
HeueTKoM noruku. Heuverkuwe ymncia u onepannunu

Haa HUMH.
6 3ansatue 6. «JIoruka OTHOIICHU ITocTranoBka 3aladyi; KpaTKUC TCEOPCTUYCCKUC

CBEJICHUS;, pelIeHuEe 3alady Mo TeMme «DIJIEMEHTHI
HEeYeTKOMU JIOTUKH. JIoTnKa OTHOILIEHUI).

7 | 3anstue 7. «Heuérkue MoaanbHbIe [locTaHOoBKa 3amaun; KpaTKMe TEOPETUUYECKHE

JIOTUKU» CBElIEHUs; pelleHue 3anad no reme «MopganbHas
noruka. HeuéTkue MoTanbHbIE JIOTUKI.

8 IloctaHoBKa 3amaud; KpaTKUe TEOPETUYECKUE

Jausrtue 8. «Heuérkue g1oruku

CBEJCHHMS; pEIICHHEe 3a1ad 1o TeMe «MojanpHas
Kpurnke» A > P A A

noruka. Heuérkue noruku Kpunkey.

7. ®OH[ OLIEHOYHBIX CPEACTB NMPOBEAeHU TeKYIero KOHTPOJIsl yCIIeBAeMOCTH U

NPOMEKYTOYHOM aTTecTaluM 00ydyaomuxcs no aucuuniaune (aud.3ayer)

(DOH,Z[BI OLCHOYHLIX CpCACTB, IIO3BOJIAOINHUEC OLCHUTH YPOBCHBb C(I)OpMHpOBaHHOCTI/I
KOMHeTeHHI/Iﬁ B pE3YIbTAaTC OCBOCHUA AUCHUIIIINHBI.



Kon Oran Tun xoHTpOIA Bun xonrpons Konnuectso
OIICHUBAaEMOM dbopmu DNIeMEHTOB
KOMIIETEHIINH | POBAaHU
(wm ee 4acTH) S

KOMIIET

SHIIUHN
ITK-7 1-3 | Texymmuii [TuceMeHHBINM onpoc 1-20
ITK-7 1-3 | [IpomexxyTOUHBIH TecTupoBanue 1-80

7.1. OnleHOYHbBIE CPEACTBA ISl TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH, IIPOMEKYTOYHOM

arreCcTalMu 1o uToraMm OoCBO€Hus1 J1UCHUIIJIMHBI.

PeByJ'IBTaTBI OCBOCHHA

O1neHOYHBIC CPEICTBA

Ha3HAa4Y€HHE HEKJIACCHUYECKOM
JIOTUKH, MCETOBI
HEKJIaCCUYECKOI JIOTUKH,

— BHUJ HCUYCTKOT'O MHOXXCCTBA,
ornepanmMuu Hald HCUCTKHUMU
MHOKECTBaMH.

JIVICIIATUTHHEI
1 3Tan

3naet: IIK-7 1. MuHuManbpHas [OU3BIOHKTHBHAas HOpMalbHas ¢opma
— CHUMBOJIUKY OyneBoit ¢GyHkuuu  Tpex mnepemenHbix F(X,Y,Z) cpenu
pas3InYHbIX BUJIOB | PABHOCUJIBHBIX ~ (OPMYJI  TpeX IEepeMEHHbIX, KOTOpas
MaTeMaTH4eCKOn u | npuaumaert 3Hadenue F(X,Y,Z)=(1 1000 1 1 1), umeer Bux:
HEKJIaCCUYECKOM JIOTHKH; OTBeTsl
—OCHOBHbIE  TOHATHA H | XY vYZ v XY

XYZv XYZv XYZ v XYZ v XYZ
YZ
2. Inst muokectB X = {1,2} u Y = {0,3,4} npeauxar P(X,Y):
«max (X,Y) - yeTHOe YUCII0» MOXKET OBITh MpeACTaBIeH Tab-
JTULen

OTBeTHI

\%
X 10 |3 |4
1 |0 {1 |0
2 |0 [0 |0

\%
X [0 |3 |4
1 11 |0 |1
2 (1 |0 |1
X

v
0 |3 |4
1 10 [0 |1
2 11 |0 |1




Ymeer: IIK-7
—  UCIOJIb30BaTh  ammapar
HEKJIACCUUYECKOW JIOTUKH IS
BBIPKECHUS KOJIMYECTBEHHBIX
1 Ka4eCTBEHHBIX OTHOUICHUI
00BEKTOB;
— MIPUMEHSATH METO/1bI
JUCKPETHOM MAaTEMaTUKHU;
— BBIIOJIHATH OINEpPAllUd HaJ
HEYETKUMH  MHOXXECTBaMH,
IIPUMEHATH ammapaT TEOPUH
HEUYETKUX  MHOXECTB  JUIs
peuieHus 3aay;
— NPUMEHSTh aHATUTHYECKUE

1. 3amaHbl IBa HEYETKUX MHOKECTBA
A=0,4|x1+0,3|x2+0|x3+0,7|xs u B=0,8|x1+1|x2+0,7|x3+0,1|xs Ha
YHUBEPCAITbHOM MHOXECTBE E.

Han wewerkumu wmHoxkectBamu A u B mpousBenute
Joruyeckyro onepauuro A® 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, +0,8x,
A® B =0,4|x,+0,7|x, +0,7|x, +0,6|x,

2. 3aaHbl JBa HEYETKUX MHOXECTBA
A=0,4|x1+0,3|x2+0|x3+0,7|xs u B=0,8|x1+1|x2+0,7|x3+0,1|Xs Ha
YHUBEPCAIIbLHOM MHOXECTBE E.

1 HCTICHHBIC MCTOIBL | Han  mewerkumu MuOXecTBamm A u B npoussenute
HCIJIACCHICCKOR JIOTHKI UL | 1y rpryeckyro omepanuio 00beIHHeHHS:
peLeHus 32089 | (Yoo
Ipo(heCcCUOHAIBHON
pod ANB =0,8|x +1|x, +0,7|x +0,7|x,
NesITeIbHOCTH.
AUB =08x, +1|x, +0,7|x, +0,7|x,
ANB =0,4x, +0,3x, +0[x, +0,1x,
HNmeer npakTudeckuii | MunuManbHas TU3bIOHKTHUBHAsS HOpMasbHas (opma OylieBoit
onsbIT: I1K-7 ¢bynkuu Tpex nepemeHHbix F(X,Y,Z) cpenu paBHOCHIIBHBIX

— HCIOJBb30BAHUS armapara
HEKJIACCUYECKON JIOTUKH ISt
BBIPQKECHUSI KOJIMYECTBEHHBIX
U KadeCTBEHHEBIX OTHOIICHUU
00BEKTOB;

— IMPUMCHCHUSA METOAOB
JTUCKPETHONM MaTeMaTUKU B
npo¢ecCuOHAIIbHON
NesITeNIbHOCTH
npo¢ecCuoHaNTbHON
NesITeNIbHOCTH;

— BBIITOJIHCHHA OIICpallvuy HaQ
HEYETKUMH  MHOXECTBAMH,
MIPUMCHCHHSI ammapara
TEOpUH HEUETKUX MHOXKECTB
JUTSL PEIICHUS 33]1aY,

— MIPUMEHEHUS
AHAJIIUTUYCCKUX N YUCIICHHBIX
METOJIOB HEKJIaCCHUeCKOMH
JIOTUKHU 1JId pCIICHUA 3aaad
npodeccroHanbHOI
JCSITSIIbHOCTH.

(hopmys Tpex MmepeMeHHbIX, KOTopas IIPeICTaBICHA 3aJaHHOM
PENENHO-KOHTAKTHOM CXEMOM, UMEET BU:

—Y— 7

L7y
—

OtBeThI
XYZ(X vY)
XYZ
XvYvZ

2 yTan

3naet: IIK-7
— MCTOOUKY MMOCTPOCHUMA
MaTEeMaTHYeCKUX  MOJenen
POoECCHOHAIBHBIX 3a/1a4 |

1. 3amaHel ABa HEYETKUX MHOKECTBA
A=0,4|x1+0,3|x2+0[x3+0,7|xs u B=0,8|x1+1|x2+0,7|x3+0,1|xs Ha
YHUBEPCAIbHOM MHOXECTBE E.

Han neyetknmu MmHOXKecTBamu A 1 B mpousBenute




COZEPKATENBHON
MHTEpPIPETALMHN MOJYy4YEHHBIX
pe3yJIbTaTOB, HMX aHalu3a U
IIPUMEHEHUS;

— TEOPETUKO-MHOKECTBEHHBIE
omepallMl €  HEYETKUMH
MHOXECTBaAaMH W HX CBA3b C

anreOpandeckyro onepanuio A+ B
OTtBeThI

A+ B=12|x +13|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,

2. R, — He4eTKoe OTHOIIEHUE «X 3HAYUTEIHHO MEHBIIIE

JIOTUYECKUMHU  OTIEPALUSIMH, B B
N — HEUCTKIX g» Ha MHOXeCTBax Ex = (9,18,21) u Ey=(12,23,45) moxer
MHOWKECTE. BITh 3a1aHO MATPULIEH:
OTBeThI
12 23 45
9(0,7 0,9 1
R,=18/ 0 03 1
21 0 01 0,9
9 18 21
R, =
12 23 45
9 12
R,={18 23
21 45
Ymeer: IIK-7 1. TlousaTust «HEOOXOIMMOY, «BO3MOXKHOY», «HEBO3MOKHOY,

—  (dopmynupoBaTh 3aqauu
JIOTUYECKOr0  XapakTepa U
MPUMEHSITh CpencTBa
HEYETKOW  JIOTMKM ISl MX

«CIIy4aiiHO» UCIOJIb3YIOTCS B
OTtBeTHI
MOJAJIbHOM JIOTUKE
AJTOPUTMHUYECKON JIOTHKE

peLieHus; TEMIIOPAJIbHON JIOTUKE
- MPUMEHSATH 3aKOHBI | 2. B TeMmopaibHOH JIOTHKE C TOMOIIBIO COOTHOLIEHUN Q¢ =
HEYETKOM JIOTHKH. ov Fp nop=¢pAGe onpenenstorcs
OtBeTsl

«BO3MOXKHO» U «HEOOXOAMMO»

«pa3peLICHO», «3alIPELICHO

«JTOKa3aHO», «HE JIOKA3aHO»
HNmeer npakTudeckui | 1. MuHuManbHas JU3BIOHKTHBHAas HOpMajibHas ¢opma
onbiT: IIK-7 OyneBoit ¢yHkumu  Tpex mnepemenubix F(X,Y,Z) cpenu
IIpumeHsaTh CpeACTBa | paBHOCWJIBHBIX ~ (OPMYJT Tpex MepeMEeHHBIX, KOTopas
MaTE€MaTHYECKOW JIOTUKH JUISl | IPEACTABICHA 3aJaHHOM  pEIEeHHO-KOHTAaKTHOM  CXEMOH,
ONMCaHUsA 51 aHalu3a | UMeeT BUJ:
3aKOHOMEPHOCTEH,
CYILLECTBYIOIIUX B
OKpy)XarmomeM MHpe Hu B X z
CMEXHBIX npeameTax. Ly 7 X —
OcymiecTBiaTh 0000IICHUE U OTECTHI
CUCTEMATU3ALIUIO — —
AMEIONMXCS  CBENCHUH ¢ (XvY)-Z
MMOMOIIBIO 3HAKOBBIX XZvYZ
MozeIen (rpadsmi, XZvXYZ

CTPYKTYPHO-JIOTUUECKHUE
CXEMBI, TAOJIUIIBI).




2. TpeyronbHast byHKuus MIPUHAJIEKHOCTH
onpenensercss Gopmyoi

OTtBeTHI

1—M, as<x<bh,
1 b-a b<x<c
m)=1" o PEXEC
1-——, c<x<d,

-C
0, X ¢[a,d]
1_b—_x’ a<x<b,

(8
X)={1--——, b<x<c,

/UA() c—b
0, X ¢[a,c]

12 23 45
9(0,7 09 1

3. Marpuneir R, =18/ 0 0,3 1 | moxer ObITH
21 0 01 09

3aJIaH0 HEUYETKOEC OWHApHOE OTHOIIECHUE «X 3HAYUTEIHHO
MeHble Yy Ha MHOXKECTBAX
OTBETHI

Ex=(9,18,21) n Ey= (12,23,45)

E, = (9,18,21) u Ex = (12,23,45)
Ex = (9,18,21) u Ex= (12,23,45)

7.2. MeTonn4eckne peKOMEHIAIMH K ONPe/ieJICHUI0 POLeAYPbI OLlCHUBAHNS 3HAHM,
YMEHH I, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPaKTEePHU3YIOIIMX 3Tanbl (P)OPMUPOBAHUS
KOMITeTeHIUI

Pabouas yueOHas mporpaMMa JUCHMILTUHBI CONEPKUT CIETYIOIINE CTPYKTYPHBIE 3JIEMEHTBHI:

- IepeyYeHb KOMIIETEHLIUH, (OPMHUPYEMBIX B Pe3yiIbTaTe U3y4eHUs TUCHMIUIMHBI C YKa3aHUEM
3TarnoB WX (OPMHUPOBAHUS B IIPOLECCE OCBOCHMS 00pa30BaTEIbHON IPOrPaMMBI;

- TUIIOBBIE KOHTPOJIbHBIE 33/1aHUS WM MHBIE MaTepHalIbl, HEOOXOAUMBIE JUIs OLIEHKH 3HaHUM,
YMEHHM, HaBBIKOB W (WJIM) OMNbITA JAEITEIBHOCTH, XapaKTEPU3YIOIIMX ATanbl (OPMUPOBAHUS
KOMIIETEHIIMI B Ipoliecce OCBOEHHUSI 00pa3oBaTeNbHON HporpaMmsbl (najnee—3afaHus). 3aJaHus I10
Ka)XJI0M KOMITETEHIIUH, KaK IPaBUJIO, HE JOJKHBI TIOBTOPSITHCS.

TpeGoBanus 110 OPMUPOBAHHUIO 3a1aHKs Ha onenky SHAHNI:

- oOyyaromuiicst 10JKeH BOCHPOU3BOAMTH M OOBSICHATH Y4eOHBIM Marepuasl ¢ TpeOyemoi
CTENEHbIO HAYYHON TOYHOCTH U MOJIHOTHI;

- IPUMEHSIOTCS CPEJICTBA OLICHUBAHUSI KOMIIETEHIIUI: TECTUPOBAHUE, BOIPOCHI IO OCHOBHBIM
MOHATHSIM JTUCLUUIUIMHBI U T.II.



Tpe6oBanus 10 HOPMHPOBAHMIO 3amaHus Ha orerky YMEHUIA:

- o0ywaromuiicst JOJDKEH  peliaTh TUIIOBBIC 3aJa4yd (BBIMOJNHSITH 3aJaHHs) Ha OCHOBE
BOCITPOM3BE/ICHUSI CTAHIAPTHBIX aJITOPUTMOB PELLICHUS;

- IPUMEHSIIOTCS CJIEIYIOIIUE CPEACTBA OLEHUBAHUS KOMIIETCHIIMI: MPOCThIE CUTYAIlMOHHbBIE
3amaun (3a7aHusl) C KOPOTKUM OTBETOM WJIM MPOCTHIM JCHCTBHEM, YIpakKHEHHUs, 3aJaHus Ha
COOTBETCTBHUE WIHM HA YCTAHOBJICHUE IIPABWIBHON ITOCIIEI0BATEIBLHOCTH, 3CCE U APYIOeE.

TpeboBanusi mo QopMupoBaHuio 3ajaHus Ha OIEHKY HaBbikoB U (wm) OIIBITA
JNEATEJIBHOCTHU:

- 00ydaromuics AOKEH peliaTh YCIOKHEHHbIE 3a/1aydl (BBINOJHATH 33JaHUs) HA OCHOBE
MPUOOPETEHHBIX 3HAHUHN, YMEHUI M HABBIKOB, C UX MPUMEHEHHEM B ONIPEICIICHHBIX CUTYaIUsX;

- MPUMEHSIOTCS CPE/ICTBA OLCHMBAHUS KOMIETEHIIMIA: 3aJaHUs TPEOYIOIIe MHOTOIIArOBbIX
pelIeHn KaKk B M3BECTHOW, TaK M B HECTAHJAPTHOU CHUTYAIUSIX, 3aJaHUs, TPEOYIOIIME MOATAITHOTO
peuieHuss U pa3BEpPHYTOrO OTBETA, CUTYallMOHHBIE 3aJauyM, MPOEKTHAs JAESITEIbHOCTb, 3aJaHus
pacuetHo-rpaduueckoro tuna. CpeacTBa OLEHUBAHUS KOMITETEHIIMI BBIOMPAIOTCS B COOTBETCTBHH C
3asIBJICHHBIMH pe3yJIbTaTaMu 00y4YeHUs MO0 JUCIHUILINHE.

[Ipouienypa BbICTaBIEHUS OILICHKU JOBOJUTCS 0 CBEACHHUS 00yUYalOMMUXCA B TEUCHHUE Mecsla
C Hayajia M3y4yeHus AUCLUIUIMHBI IyTEM O3HAKOMJIEHHUS MX C TEXHOJIOIMYECKOW KapTOil JUCUUILIIUHBI,
KOTOpast SBJSIETCS HEOThEMJIEMON YacThI0 pabouel yueOHO# MporpaMMbl 10 AUCIUILIMHE.

B pesynbpTare oneHMBaHMS KOMIETEHIIMM Ha pa3iM4YHBIX 3Tanax uX (HOPMHUPOBAHHS IO
JTUCIUIUIAHE CTYACHTY HAYHUCIISIOTCS OaJIIBI O IIKaJle, yKa3aHHOW B paboyeil yaeOHOM mporpamMme 1o
JUCLUIIIINHE.

7.3. Onucanue nmokasareJieil U KpUTeprueB OLEHUBAHUSI KOMIIETCHIIMI HA Pa3JIHYHBIX
Tanax ux (popMUpPOBaAHHUS, ONHUCAHME IIKAJ OLlEHUBAHUS

YcnentHocTh YCBOCHHA AUCHUILIMHBI XapaKTCPHU3YCTCA KauyeCTBCHHOM OHGHKOI71 Ha OCHOBC
JIUCTa OLICHKHU C(l)OpMHpOBaHHOCTI/I KOMHCTCHHHﬁ, KOTOpBIﬁ SABJIIACTCA NPUIIOKCHUECM K 3a4YCTHO-
3K3aM€HaHI/IOHHOI\/’I BC€AOMOCTH IIpHU NPOBCACHUU HpOMC)KyTO‘IHOfI arTTeCTaiuu 110 JUCHMITIIINHE.

Kputepuu oneHuBaHusi KOMMETEHIUIA

Komnemenyuss cuumaemcs cgopmupogantoii, €Cliu TEOPETHYECKOE COJepKaHue Kypca
OCBOEHO TMOJIHOCTBIO; NPH YCTHBIX COOECETOBAaHUAX CTYIEHT MCUEPIBIBAIOLIE, IOCIEA0BATENbHO,
YEeTKO M JIOTUYECKH CTPOWHO M3JlaraeT y4yeOHbI MaTepual; CBOOOJHO CHpaBiseTcs C 3aJadaMi,
BOMPOCaMHU M JPYIMMHU BUIAMH 3aJaHWid, TPEOYIOIIMX MPUMEHEHUs 3HaHWH, WCIOJB3yeT B OTBETE
JIOTIONIHUTENBHBIA MaTepual; Bce NpPeayCMOTpEeHHbIe pabodeld yueOHOW mporpaMMoil 3alaHus
BBITIOJIHEHBI B COOTBETCTBHH C YCTaHOBIICHHBIMH TPEOOBAaHUSIMH, CTYJCHT CIIOCOOCH aHAIM3HPOBATh
MOJIyYE€HHBIE PE3YNbTAThI, MPOSIBISIET CAMOCTOSITEILHOCTh MPHU BBIMOJIHEHUU 33J]aHUl, KaueCTBO HX
BBITIOJIHEHHUST OLIEHEHO 4YuciioM OamiaoB oT 86 g0 100, 4TO COOTBETCTBYET HOBbIUEHHOMY YPOBHIO
c(hOpMUPOBAHHOCTH KOMITETEHITUH.

Komnemenyus cuumaemcs cgopmupoeannoii, €civ TEOPETHUYECKOE COJEpKaHuEe Kypca
OCBOEHO IOJIHOCTBIO; MPH YCTHBIX COOECEOBAHUSAX CTYAEHT IMOCJENI0BAaTEIbHO, YETKO U JIOTHUECKH
CTPOWHO W3JaraeT y4eOHBI MaTepwai; CHpaBisIeTCs ¢ 3aJadaMi, BOIPOCAMH M JAPYTHMH BHIAMH
3aJJaHui, TPeOYIOIMX NMPUMEHEHUs 3HaHUi;, BCe MpPeayCMOTpeHHbIe paboueil yueOHOH mporpammoit
3aJJaHAs BBITIOJTHEHBI B COOTBETCTBHHM C YCTAHOBJIICHHBIMH TpPEOOBaHMSIMH, CTYIACHT CHOCOOEH
aHAIIM3UPOBATH MONYUYEHHBIE PE3YNIbTAThI; IPOSBISET CAMOCTOSTEIBHOCTh MIPH BBHIMOTHEHUN 33/IaHUN,
KaueCTBO WX BBITIOJHEHHUS OIICHEHO YMCcIIoM OaioB oT 61 10 85,9, 4TO COOTBETCTBYET nOp0O208OMY
VpogHio chOpMHUPOBAHHOCTH KOMIIETEHIIUH.

Komnemenyus cuumaemcs necghopmupogannoul, €Civ CTyJIEHT NPU BHIMOTHEHUN 33JaHUN He
JeMOHCTPHPYET 3HAaHMN Y4eOHOro Marepuana, JONycKaeT OHIMOKH, HEYBEPeHHO, C OOJIbIIMMHU
3aTPYAHEHUSIMH BBITIOJHSET JJaA0OpaToOpHbIe paboThHI, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, OIS
HEBBINOJIHEHHBIX 33/IaHUN, MPEeTyCMOTPEHHBbIX pabouell ydyeOHOM mporpamMmoi cocrtaBisieT 55 %,



Ka4eCTBO BBITIOJHEHHBIX 33/IaHUH HE COOTBETCTBYET YCTAHOBJICHHBIM TpPEOOBaHUSIM, KauecTBO WX
BBITIOJTHEHUS OI[EHEHO YHCIIOM OaJIOB HIDKE 61, UTO COOTBETCTBYET 00NOPO20BOMY YPOBHIO.

IkaJjia oueHKH YPOBHS OCBOCHUSA IUCHUIIUHbBI
KauecTBeHHast oOleHKa MOXXET OBITh BBIpaXXEHa: B TMPOICHTHOM OTHOIICHHWU KayecTBa
YCBOCHHSI JUCIUIUIMHBI, KOTOpasi COOTBETCTBYET OajyuiaM, W TMEPEBOJUTCS B YPOBHEBYIO MIKATY M
OLIGHKH «OTJIIMYHO» / 5, «xopouio» / 4, «yIOBICTBOPUTEIBbHO» / 3, «HEYAOBICTBOPUTEIBLHO» / 2,
«3a4TEHO», «HE 3auTeHo». llpemopaBaresb BEAET NUCBMEHHBIA Yy4YeT TEKYIIEW YCIIEBAEMOCTH

CTyAC€HTA B COOTBETCTBUU C TEXHOJIOTHYSCKOU KapTOﬁ 10 JUCLMITIIINHEC.

Lllkana oyenxu pe3ynibmamos 0c80eHUs OUCYUNTUHBL, CHOPMUPOBAHHOCIU KOMNEMeHY UL

HIkaabl OlIEHKH YPOBHS
copMHpPOBAHHOCTH IIIkaJia OeHKH YPOBHS OCBOCHUS AUCHMILIMHBI
KoOMIeTeHI U (i)

VYposnesas 100 100 5-6annvnasn wkana, Heoughhepenyuposanuas
WKana OYeHKu banvhas banvHas oughpepenyuposannas oyeHKa
KoMnemenyuti wkana, wkana, oyeHka/6ann

% %
JIOTIOPOTOBBIN Hmke 61 Hike 61 «HEYIOBJIETBOPUTEIHHOY / 2 He 3a4TeHO

MIOPOTOBBIi 61-85,9 70-85,9 «xopouio» / 4 3a4TEHO

61-69,9 «YHOBIETBOPHUTEIHHOY / 3 3a4TEHO
MOBBILICHHBIN 86-100 86-100 «OTIIHYHO» / 5 3a4TCHO

8. YueOHo-MeToaMueckasi 1 HHPOpMALMOHHOE 0O0ecnieYeHrue TUCIHHILINHBI

8.1. IlepeyeHb OCHOBHOI1 U /I0NIOJHUTEJIbHOI JTUTEPATYPbI, HEOOXO0AUMOI
JJIS1 OCBOCHHS IMCHUILTHHBI

Cnucox OCHOBHOM JIMTEPATYpPhI

1. Urommn, B. . MaremaTnueckas joruka [DneKTpoHHbIM pecype] : yueb. mocobue Juist By30B IO
Harnpasienuto noarot. "Ilex. o6pazosanue” / B. U. Urommun. - lokyment Bookread2. - M. : UHOPA-
M, 2016. - 398 c. - Pexxum moctyma: http://znanium.com/bookread2.php?book=539674%.

JlonoTHUTEIbHASI JIUTEpaTypa:

2. I'punuenkos, /. B. MaremaTnueckas JOruka U T€Opus aaropuTMoB JUIsl nporpaMMmucToB [Teker] :
yue0. mocobue isi CTYIEHTOB BY30B M0 crennaibHocTh "[Iporp. obecrnieueHre BBIUMCI. TEXHUKU U
aBTOMaTH3Mp. cucreM" HampasieHus noaror. "MHdopmatuka u Bbrumcn. texuuka' / JI. B.
I'punyenxos, C. U. IToronxkuii. - M. : KnoPyc, 2014. - 206 c.

3. Kupumos, B. U. Jloruka [DnexktponHslit pecypc] : yue6Huk / B. . Kupumnos ; Mock. roc. opu.
yH-T uM. O. E. Kyradpuna (MI'FOA). - 3-e u3zn., crepeotnr. - JJokyment Bookread2. - M. : Hopma [u
ap.], 2017. - 240 c. - Pexxum noctyna: http://znanium.com/bookread2.php?book=761281.

4. Cynomnaros, C. B. Maremarudeckas jioruka u Teopust anroputmoB [Tekcr] : yued. ans By30B 10
HanpasieHusM "MHpopmaTtka u Beruuci. texuuka", "Mupopm. cucremsr”, "®us.-mar. oOpasoBanue"
/ C. B. Cynonnaros, E. B. OBunnnukoBaHoBocu6. roc. Texs. yu-T. - M. [u ap.] : UHOPA-M [u np.],
2008. - 224 c. : cxem.

5. YuebHO-MeTOAMUEeCKOe TocoOme 1o aucturumHe "Hekmaccuyeckue moruku" |[DIEKTpOHHBIN
pecypc] : mms HampaBineHuil moxaror. 09.03.01 "Uuadopmatuka u BbeuMcia. Texuuka", 09.03.02
"Undopm. cuctembr u texnonoruu", 09.03.04 "Ilporp. mmxenepus", 11.03.01 "Pammorexnmka',
11.03.02 "MudboxoMMmyHUKall. TeXHOIOTUH H cuctembl cBsa3u", 15.03.02 "TexHon. MamuHBI U
obopynoBanue", 27.03.02 "Vmop. kadectBom", 43.03.01 "CepBuc" / IloBoik. rOc. yH-T CepBHCa



(®I'bOY BO "MIBI'YC"), Kad. "Beicii. marematuka" ; coct. M. C. Crimpuna. - Jlokyment Adobe
Acrobat. - Toasstru : [IBI'YC, 2018. - 644 KB, 52 c. - Pexxum nocryma: http://elib.tolgas.ru

8.2. [lepeueHn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHO¥ ceTu "UHTepHeT"
(nanee - cerp ""UnTEpHET'), HEOOXOAUMBIX JJI1 OCBOEHHS JUCHMILIIUHBI

Humepuem-pecypcol

1. Allmath.ru. Bcs MmaTtematnka B OHOM MecTe [DJIEKTPOHHBIN pecypc] : Mar. mopTai. - Pexum
nocryma: http://www.allmath.ru/ . — 3arn. ¢ ’3xpana.

2. Exponenta.ru [OnekTpoHHbIi pecypc] : obpa3oBar. mar. caiit. — Pexwum pgocryna:
http://www.exponenta.ru/educat/class/courses/student/ma/examples.asp/. — 3ar. ¢ 3KpaHa.
3. MathSerfer. Pemrenue BbICIIEHi MaTeMaTHKH OHJAMH [DIeKTpoHHBIA pecypc]. — Pexum

nocryna: http://mathserfer.com/. — 3ari. ¢ skpana.

4. Univer2.Ru: rotoBbl¢ 3a1a4u U pEeIICHHs OHIaiH [ DIeKTpOHHBIN pecypc]. — Peskum mocryma:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ sxpana.

5. Matbropo. Marematuueckoe Oropo [DnekTpoHHBIA pecypc]. — Pexum poctyna:
http://www.matburo.ru/st_subject.php?p=vm. — 3ar. ¢ skpaHa.

6. Hayunas onexktponnas oOubmmoreka €LIBRARY.RU [Onekrponnsiit pecypc]. - Pexum
nocryma: http://elibrary.ru/defaultx.asp. - 3aru ¢ 3xpaHa.

7. DnexTpoHHas OubmuoreyHas cucrtemMa I[lOBOKCKOrO TOCYAapCTBEHHOTO YHHBEPCUTETA
cepBuca [DneKkTpoHHbIN pecypc]. - Pexxum noctymna: http://elib.tolgas.ru/. - 3armn. ¢ skpana.

8. DnekTpoHHO-OMOIMOTeYHAss cucTeMa Znanium.com [DJeKkTpoHHbIH pecypc]. - Pexum
nocrymna: http://znanium.com/. — 3ari. ¢ s3kpaHa.

9. IlepeuyeHb HHGOPMANMOHHBIX TEXHOJIOTH, HCIOJIb3yEeMbIX PH OCYIIECTBJIEHHH
00pa30BaTeIbHOTO MPOIecca Mo THCIUILINHE, BKJIIOYasi epeYyeHb MPOrpaMMHOT0
obecneyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Hasnauenue npu
XapaKkTepucTuka OCBOCHUH
JUCIUILIMHBI
Komnerorepubie
IIPOrpaMMBbI
HCIIOJIB3YIOTCA NIPU

Ne | IIporpammHBIi1
n/n IIPOJYKT

OducHblii maket npuiioxkeHuid. B cocras aToro

[Taket naKeTa BXOJUT IPOrpaMMHOe obecrieueHue s
. BbInOJIHEHUH PI'P u
1 Microsoft pabOoTHI ¢ Pa3IMYHBIMUA TUIIAMH IOKYMEHTOB:
. U3y4EHHH BOIPOCOB,
Office TEKCTaMH, 3JIEKTPOHHBIMH TabIuIamMu, 6azaMu

BBIJICJIICHHBIX JJIS
CaMOCTOSTEIIBHOTO
M3Yy4YECHUSI.

JTAHHBIX U JIp.

10.0Onucanue MarepHaJbLHO-TEXHHMYeCKON 0a3bl, HEOOXOAMMON /sl OCyLIeCTBJICHUS
00pa30BaTeIbHOIO NMpoLecca N0 TUCHUIINHE

Jlna mpoBeneHUs 3aHATUN JIEKIIMOHHOTO THIIA MCIOJB3YIOTCS CHEIUAIBHBIE TOMEIICHUS —
yueOHbIE ayIUTOPUH, YKOMILIEKTOBAHHBIE MYJIbTUMEIUITHBIM MTPOEKIIMOHHBIM 000pYJ0BaHUEM (IKpaH
DraperLuma, npoektop Sanya PLC).

Jns  mpoBeneHuss  1aboOpaTOpPHBIX  pabOT  HUCHONB3YIOTCA ~ yuyeOHble  ayJIuTOpHH,
YKOMIUIEKTOBaHHbIE MYJIbTUMEAUHHBIM TPOEKIMOHHBIM o0OopynoBanueM (3kpan DraperLuma,
npoektop Sanya PLC).

JIisg Tekylero KOHTpOJs M IPOMEXKYTOUYHOM AaTTeCTAlluM HCIIOJIB3YIOTCS CIELHAIbHBIE
MOMEIEHUsI - y4yeOHble ayAUTOPHUM, YKOMIUIEKTOBaHHbBIE CIIELHUATIN3UPOBAHHON MeOenblo, U (Uin)
KOMIIBIOTEPHBIE KJIACCHI, OCHAIICHHBIE KOMIIBIOTEPHONW TEXHUKOH € BO3MOXHOCTBIO MOJKIIOYEHUS K


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

cetu MHTepHET 1 obecrneueHneM JoCTyna B 3JeKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeNbHYIO Cpeay

YHUBEPCUTETA.
s camocTosATenbHOW paboThl OOYYAIOIIMXCS HCHOJB3YIOTCS CHEIUAIbHBIE MOMEIIEHUs -

y4eOHBIC ayJAUTOPHH JIJISI CAMOCTOSITENILHOM pPa0OThI, OCHAIICHHBIE KOMIBIOTEPHONW TEXHHKOU C

BO3MOXXHOCTBIO TOJKIIOYEHHs] K ceTH HMHTepHeTr M obecreyeHHeM JOCTylna B DJIEKTPOHHYIO

MH(POPMALIMOHHO-00pa30BATEIBHYIO CPEely YHUBEPCHUTETA.



11. IlpumepHasi TeXHOJOTHYECKAsA KapTa IucUMILINHBI « Heknaccnueckue JJOrMKm»
dakynpTeT UHPOPMAIIMOHHO-TEXHIUUYECKOIO CEpBHCa
Kadeapa «Bpiciias MaTeMaTuKa»
HarpasieHue noarotoBku 11.03.02 «MHpOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH  CUCTEMBI CBSI3H»
HanpasieHHOCTH (npodpmist) «CrucTeMbl MOOUIIBHOM CBSI3U

CpoK MpOXOKIEHNS KOHTPOIBHBIX TOUYCK 3a4.
HeZAelns
Komn-Bo Kozn-Bo ¢deBpaib MapT anpeib Mai
Buiel KOHTPONBHBIX <on OanoB 3a
TOYEK 'b- 1 KOHTP.
TOYEK
TOUKY
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
1. O6s3arenbHbIe:
11 Benenune KOHCTIEKTOB 1 5 +
1.2 Pabora Ha 3aHATHIX 5 1 + + + + +
13 [IpomexxyTouHnoe 1 20
TECCTUPOBAHUE +

1.4 PT'P 2 10 + +
1.5 KonTponbHbie paboThl 2 10 + +

Hroro

2. TBopueckuii peHTHHT:
2.1 Hayuno-ucci. padora 1 15 +

Pedepatsr 1 15 +

Hroro

Hud
dopMa KOHTPOJIA q;;?;f;ﬁg)
3a4er







