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AHHOTaNIMA

JucnuruimHa «Hewetkast jgoruka i MPOLECCOB KIACCU(UKAIMKM BUAOB JE(PEKTOB U
HECOOTBETCTBHII» BXOAUT B 00Pa30BaTEIbHYIO MPOrpaMMy BBICHIETO 00pa30BaHUs — MPOTrpamMmy
OakamaBpuaTa IO HAMpaBICHUIO TOATOTOBKM/ crenuanbHocTd 27.03.02 «YmpasieHue
KauecTBOM» HampaBiieHHOcTH «lludpoBoe KayecTBO U MPOEKTUPOBAHHUE MPOIYKIIHI.
Juctummaa peanu3yercs kadenpoid «NeSy.

JucuumniuHa  He  ABIsETCS  00sI3aTENbHOM  MpU  OCBOGHUU  0OydaromuMmcs
o0pa3oBaTeNbHON TMPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (OpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETEHIINH .

I[IK-6 «CrnocobeH TNpUMEHATh TEXHOJOTHMM HMCKYCCTBEHHOTO  HMHTEIUICKTa B
npodecCuOHANBLHOM e TEIIbHOCTI

[MIK-11 «CrnocoOeH OCyMmIECTBISITh KOHTPOJb peaTu3alliy TUIaHA MEPONPHUSITHN 10
MOBBIIICHUIO Ka4eCTBa YIPaBICHUS peCypCcaMu OpraHU3aI|i»

ConeprxaHue NUCIMILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBA3AHHBIX C HMCIIOJIb30BAaHHEM
MaTeMaTUYeCKOTr0 amnmapara HEYETKOW JIOTMKM B YIPaBICHUM KAayeCTBOM MPOIYKIUH, B
YaCTHOCTH, JUISA IPOIIECCOB KJIACCH(PHUKAIIMK BUAOB 1€()EKTOB U HECOOTBETCTBHM

[IpenogaBanne AMCHUIUIMHBI MpEeAyCcMAaTpUBaeT cCienyromue QopMbl OpraHu3aluu
yueOHOro Ipolecca: JEKIUH, IPaKTUIECKUE 3aHATHsI, CAMOCTOSITENIbHAs paboTa 00yJaromerocs

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTecTalus B popme 3auera.

OO0miasi TpyIOEMKOCTh OCBOCHUS AUCIMIUIUHBI COCTaBJISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

S3bIK 00yUYeHUs IO JUCIHUILTUHE « PYCCKUN »



1. TlepeueHb MIIAHUPYEMBIX PE3yJIbTATOB O0YUCHUS MO TUCITUILUIMHE
1.1. Ilenu nmpenoaBaHUs AUCHUIUTMHBI— IPEIOCTABUTH O0YJArOMIEMYCsl HEOOXOIMMBIN
WHCTPYMEHTApUl [ PpEIICHUs 3aJlady, CBA3aHHBIX C HCIOJIb30BAHUEM MATEMaTUYECKOrO
arrapara HeYeTKOM JIOTUKY B YIIPaBJICHUHU KaueCTBOM MPOIYKIIMH, B TOM YUCIIE, IS MPOLIECCOB

KJ'IaCCI/I(bI/IKaI_[I/II/I BUI0B ,Z[e(beKTOB M HECOOTBETCTBUH.

1.2. JlucuumiuHa SBISICTCS

(baky/IbTaTUBHON JUCHUIUIMHON  TIO

HaIpaBJICHUIO

00pasoBartenbHOM ITporpamMMBl Beiciero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHus NUCHUILIMHBI O0O0YYaIOUIMIiCS AODKEH 00JaiaTh CIIeTyIOIUMHU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Ta6ymmma 1 — I[lepeyeHb KOMITETEHIIMIA ¥ MHIUKATOPOB UX JTOCTHIKCHUS
Kareropus (rpymnma) Konn Kon n nanmMeHnoBanne nHIMKaTOpa JOCTUXKEHUS
HaMEHOBaHUE
KOMIIETEHI[UHA KOMIIETEHIIUN
KOMIIETEHIIUHA
I1K-6 Criocoben
MIPUMEHSTH
TEXHOJIOTUH
[IpodeccuonanbHbie TIK-6.3.2 3HaTh METOABI UMHUTAIIHOHHOT'O
HCKYCCTBEHHOT'O
KOMIIETEHIINHU MOJICIMPOBAHUS
WHTEIUIEKTA B
npodeCCHOHAIBHON
NEeATEILHOCTH
I1K-11 Criocoben
OCYIIECTBIISITh
ym [IK-11.Y.1 ymeTh npUMEHSATh METOABI
KOHTPOJIb
KBJIMMETPUUECKOT0 aHAJIN3a TP YIIPABICHUN
peanu3anuu riaHa
. pecypcaMu OpraHu3aluu
[IpodeccuonabHbIe | MEPOIIPUATHH 11O
[1K-11.B.1 B1aneTr HaBBIKAMU KOHTPOJIS
KOMIIETEHIINHU [IOBBIIIIEHUAIO .
peanu3anuy IiaHa MEpOIPUITHH 110
KadecTBa
TIOBBIIICHUIO KaueCTBa YIIPaBJICHUSI pecypcaMu
YIpaBJICHUS
OpraHu3alu
pecypcaMu
OpraHu3aIn

Tabnule 2.

2. Mecro nucnuruinHbEL B cTpykType OI1
Jucnunnuza MoxkeT 0a3UpoBaThCsl HA 3HAHUAX, paHee MPUOOPETEHHBIX 00yYatOIIUMUCS.
3HaHUs, TOJNYYCHHbIE TPH HM3YYEHUM Marepuana JTaHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAUYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS IIPU U3YYEHNUH IPYTUX TUCLUIUINH:
— «/HHOBalMOHHOE NMPEANPUHUMATEIILCTBOY,
— «CpencTBa U METO/IbI YIIPABIEHUS KaU€CTBOM.

3. O0beM U TPYAOEMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM o0beMe TUCHUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB yueOHOMU
paboThI 1O TUCIUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITNHBI

TpynoeMKocTh 1o

Bun yuebHO# paboTh Bcero ceMecTpam
No5
1 2 3
Oowan mpyooemKocmp oucCyunIUHbLL, 2/ 72 2/ 72
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:
nexuu (JI), (gac) 17 17
1('IpaK)TI/I‘IeCKI/Ie/CGMI/IHapCKI/Ie sansarus  (113), 17 17
qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

Camocmosmenvnas paboma, Bcero (1ac) 38 38
Buo npomesxcymounoi ammecmayuu: 3auer,

mudd. 3ager, sk3amer (3auer, Judd. 3au, | 3auer 3auer
DK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Jexkumu | 113 (C3)| JIP KIT CPC
(dac) (dac) (qac) (dac) (gac)

Paznensl, TEMBI JUCLIMIIINHBI

Cemectp 5

Pasgein 1. CucTeMbl HEYETKOrO BLIBOIA

Tema 1.1.Yto Takoe HedeTkas JIOTHKA? DJIEMEHTHI
MaTeMaTH4ecKoi Joruku. HeueTkne yTBepkIeHHs U
HeueTkue MHO)kecTBa. CTeneHh HCTUHHOCTH.

Tema 1.2. OyHKIUU MPUHAAJIEKHOCTH.
JIMHTBUCTHYECKHE TIEPEMEHHBIE U TEPMBI. 5 5 12
Tema 1.3. daz3udukainus. BxomHble W BBIXOJHBIC
TIepeMeHHBIE. Heuerkue MpaBuIIa. CucreMsbl
HEYeTKOro BbBoja. Omepanmud ¢ HEYETKUMHU
yrBepxaenusamu (1, UJIU, HE).

Pazgen 2. Omepauuu ¢ HEYETKUMH MHOXECTBAMU
Tewma 2.1. O0benuHEHNE, TIEpECeUCHNE, TOTIOTHEHNE.
Tema 2.2. ATTOpUTMBI HEUETKOTO BBIBOJIa MamaaHu u
CyreHo.

5 6 13
Tema 2.3. OOnactu TNPUMEHEHHS:  HEYETKOE
VIpaBJICHHE, HEYETKOEC MOJCITUPOBAHNE, HEUYETKOE
IIPUHATUE PEILEHUN.




Pasnen 3. IlpakTuka npuMeHEHHS

Tema 3.1. DneMeHTBH TEOPUU AaBTOMATHYECKOTO
ynpasnenus. OOpatHast cBa3b. Kpurepuu kauectBa
yIIPaBICHUSL. [TU1-perynsaTopsbl. Heuertkue 7 6 13
PETyJIISITOPEL.

Tema 3.2. HeueTkas JIoruka [Jist IpOIECCOB
KJaccU(UKaIMU BUJIOB JeEeKTOB U HECOOTBETCTBHUM

Hroro B cemecTpe: 17 17 38

Hroro 17 17 0 0 38

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCsT  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oya;ymiei
npodeccHoHaIbHON AEATEIbHOCTHIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEACHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pas/elioB U TEM JICKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

1 CucreMbl HEUETKOIO BEIBOJIA

Tema 1.1. Uto Takoe HedeTKas JOTHKa? DJIEeMEHTHI MaTEMaTHUCCKOMU
nmoruku. HeueTkne yTBepkIeHUS M HEUeTKHe MHOkecTBa. (CTeneHb
HCTHHHOCTH.

Tema 1.2, @OyHkuMM  OpUHALIECKHOCTH.  JIMHrBHCTHYECKHE
MIEPEMEHHBIEC U TEPMBI.

Tema 1.3. ®azsudukanus. BxomHble ¥ BBIXOIHBIC IEPEMCHHBIC.
Heuetkue mnpaBuna. CucteMbl HEYETKOTO BbIBoAa. Omepanuu ¢
HeueTknmu yTBepkaenusmu (U, MJIN, HE).

2 Onepanuu ¢ HEYETKUMH MHOKECTBAMH

Tema 2.1. OObegHEHUE, TIEpECEUCHHUE, JIOTIOTHEHUE.

Tema 2.2. AnropuT™bl HeUeTKOTO BEIBoga Mamnanu u CyreHo.

Tema 2. 3. OOmacTi NpUMEHEHHS: HEYETKOE YINpaBJIEHHE, HEUYETKOE
MOJIEJIMPOBAHNE, HEUETKOE IPUHSITHE PEILICHUM.

3 IIpakTHKa npUMEHEHHUS

Tema 3.1. DOnemMeHTBl TEOPHH aBTOMATHYECKOTO  YIPABICHMS.
Oo0parHas cBsi3b. Kpurepun kauectBa ynpasienus. [T /1-perynstopsl.
HeueTkue perysnsaropst.

Tema 3.2. Hewerkas noruka IUisi MPOLIECCOB KIacCU(PHUKALNUU BUAOB
Je(eKTOB U HECOOTBETCTBUM

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.




Ta6mmma 5 — I[IpakTdeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIMHBI
Cemectp 5
1 |BBeneune B R u 3aHgaTHa 10 2 2 1
RStudio MOICITHPOBAHUIO
WnTtepdoeiic. pEaIbHBIX YCIOBUI
BexkTopsl, MaTpuHIIb,
oTiepaIuy C HUMHU.
I'padukn. DemMeHTHI
POrPaMMHUPOBAHHUS
2 | Iaker sets: pynkiuum 3aHATHSA 110 3 3 1
MIPUHA]JIC)KHOCTH MOJICTTUPOBAHUIO
peaNbHBIX YCIOBUHN
3 | Tlaker sets: mpaBuia 3aHsTHSI 110 3 3 2
HEYETKOT'O BLIBOJA MOJICITUPOBAHUIO
peaIbHBIX YCIOBUN
4 Onepanuu ¢ 3aHATHA 110 3 3 2
HEYETKUMH MOJICTTUPOBAHUIO
BBICKA3bIBAaHUAMH U pealbHBIX YCIOBHI
HEYETKUMH
MHOYKECTBAMH,
nedaz3uukanus
5 Cucrema HEYETKOTO 3aHATHSA IO 3 3 3
YIIpaBICHUS MOJICTTUPOBAHUIO
peallbHBIX YCIOBHI
6 | Heuerkas noruka mis 3aHATHA 110 3 3 3
nponeccon MOJETUPOBAHUIO
KJaccu(UKaluy BUIOB peanbHBIX YCIOBHIL
Te(heKTOB U
HCCOOTBCTCTBUU
Bcero 17 17
4.4. JlabopatopHble 3aHSATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH U X TPYIOEMKOCTh PUBEICHBI B TA0IHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 aux Ne
Ne HaumenoBanue nabopatopHbix padboT Tpynoemxocts, | npakTiieckoi | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero ’

4.5. CamocrosTenbHas padoTa 00yJaromuxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.




Tabmmma 7 — Bugsl caMOCTOSITENHHOM pabOTHI M €€ TPYTO0EMKOCTh

. Bcero, | Cemectp S,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro MaTepuasia
18 18
nucuuriabl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnaee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K mMpoMexXyTOYHOU
10 10
arrectaruu (I1A)
Bcero: 38 38

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MMeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomuectBo
IK3EMITISIPOB B
U gf_ﬂj) p/e c bubnuorpaduueckas ccplika OUOIHOTEKE
P (KpoMe 3ITeKTPOHHBIX
DK3EMILIIPOB)

https://e.lanbook.com/book/163912 | Mutuna, O. A. SI3bIKu
IPOTPaMMHUPOBAHUS JUISI
CTaTUCTHUYECKONH 00pabOTKU
naHHbIX (R) : yuebHOoe mocobue /
O. A. Mutuna. — Mocksa : PTY
MUPDA, 2020. — 191 c.

https://e.lanbook.com/book/183718 | Heuetkoe MoenupoBaHue 1
yIIpaBJIEHUE B TEXHUIECKUX
cucTeMax : yueOHoe mocooue st
By30B / 0. U. Kynunos, ®@. ©.
[Mamenko, U. FO. Kynunos, A. ®.
[Tamenko. — 3-e u3., cTep. —
Canxkr-IlerepOypr : Jlans, 2022.
— 208 c.

https://e.lanbook.com/book/179916 | Heuerkas noruka : yueOHo-
MeTou4ecKoe mocooue /

cocrasutenu /. B. [Tonynanos,
C. P. AGmromeBa. — Ya :




Baml'V, 2020. — 84 c. |

7. IlepeyeHb AMEKTPOHHBIX 00OpPa30BaATEIbHBIX PECYPCOB
H(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS JUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcoB HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»

URL aapec HaumenoBanue
https://cran.r- Available CRAN Packages By
project.org/web/packages/available_packages_by name.html | Name

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0O 0OECHEUeHUs, HCIOJIb3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOro MPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecreueHus

Ne /i Haumenosanue

1 MS Windows (MacQS, Linux)

2 MS Office (Libre Office)

3 R Studio ¢ ycraHoBieHHBIM s3bIKOM R ¢ maketom sets

8.2. [lepeuenp  WMH(MOPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HUCIOJB3YyEeMBIX  IIpU
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3yeMBIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabmure 11.

Tabnuna 11— Ilepeuenb HHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Homep
No 11/m HanmenoBanue cOCTaBHON 4aCTU MaTEPUATbHO-TEXHUUECKON ayJTUTOPUN
0a3bl (ipn
HEOOXOMMOCTH)
1 Y4eOHas ayauTopus AJisi MPOBeIeHUS 3aHATHI

JIEKIMOHHOI'0 THIIA — YKOMILJIEKTOBaHA
CrelMaNu3upoBaHHON (yueOHOIH) Mebernbio, HabopoM
JEMOHCTPAIIMOHHOTO 000PY/TI0BaHUS ¥ YI€OHO-HATJISTHBIMU
nocoOusMu, 00eCIIeUnBAIOIIMMU TEMATUIECKHE
WJUTIOCTPAIK, COOTBETCTBYIOIINE Pa0OUYNM yueOHBIM
IporpamMMam JUCHUILIUH (MOysIei).

2 Y4eOHas ay MTOPUM IS IPOBEACHHUS MPAKTHYECKUX
3aHATHI - YKOMIIJIEKTOBaHA CIIEIMATM3UPOBAHHOIN MeOebIo,




I'VAII

OCHAIIEHO\a KOMITBIOTEPHOI TEXHHUKON C BO3MOKHOCTBIO
NOJKI04eHus K cetu «MHTepHeT» u obecrneueHa JOCTYIIOM B
ANEKTPOHHYIO0 HH()OPMAIIMOHHO-00PA30BATEIBHYIO CPEIY

3 IMoMerenue 1Jis1 cCAMOCTOSATEIBHOM pabOTHI —
YKOMITJIEKTOBAHO CIEIIUATU3UPOBAHHON (Y4eOHOM) MeOeblo,
OCHALIEHO KOMIIBIOTEPHOU TEXHUKOU C BO3MOKHOCTBIO
MoAKIIOUeHUs K cetr "MHTepHEeT" 1 00ecTeueHo JOCTYIIOM B
ANEKTPOHHYIO0 HH(DOPMAIIMOHHO-00PA30BATEIBHYIO CPEIy
OpraHu3alyH.

4 YueOHast ayTUTOPUS JJISl TEKYIIEro KOHTPOJISA U
MPOMEKYTOYHOH ATTECTAIUH - YKOMIUICKTOBaHA
CHEIHATM3UPOBAHHON (Y4eOHOI) MeOeNb0, TEXHHUYECKUMU
CpeAcTBaMU O0YYEHUS, CIYKAIUMH ISl IPEACTABICHUS
y4eOHOI nH(pOpMAIHH.

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CocTaB OLIGHOYHBIX CpPEICTB Uil TPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB Il IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Bua npomexyTo4HON arTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

3auer

CHmcoK BOMPOCOB;
TecTtsr;
3amaun.

10.2. B xayecTBe KpUTEPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0yJYaIONIUMUCS TMPUMEHSCTCS S-OayuThbHas MIKaia OIEHKA CHOpPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBejcHa B Tadumie 14. B TeueHune cemMecTpa MOXKET HCIOIb30BaThCS

100-0ayutbHas  mkajia

MOAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM 4KTOM

I'VAIL

Tabmuua 14 —Kpurepuu olileHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUIH

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKESHHSI C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIelMaTIN3uPOBAHHBIX TOHSITHH.

«XOPOLLIO»
«BaYTEHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAaHWUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOABLI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeMaTN3NPOBAHHBIX TTOHITHH.




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHS B IPAKTUYECKOM INPUMEHECHUU 3HAHUU
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYJIUPYET BBIBOJOB M O0OOOIICHHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTePHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa Kox
WHAMKATOpa
Y4eOHBIM IITAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3auera / audd. 3adera
Ne ii/m [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera Koz
WHAMKATOpa

1 [TonsiTue HeueTkoro MHOKeCTBA. OTIIMYNS HEUETKOTO I1K-6.3.2
MHOYKECTBa OT OOBIYHOI'0 MHOKECTBA

2 [IepeuncinTe akCMOMBI MEPBI HEUETKOCTH MK-11.¥.1

3 CpaBHUTE pacCTOSAHUS MEXAY IBYMs IPOU3BOJIbHBIMU [IK-11.B.1
HEYETKMMH MHOXECTBaMHM 110 XeMMHHTY U EBkmuay amns
JMCKPETHOTO M HENPEPHIBHOI'O HOCUTES

4 UTO Ha3bIBa€TCs] HOCUTEJIEM HEYETKOI0 MHOXKECTBA? I1K-6.3.2

5 Onpenenenrs TOUYKH MEPEX0/1a, YHUMOAAIbHOU (pyHKINN [K-11.¥.1
MPUHAAIICKHOCTH, HOPMAJIBHOTO U CYOHOPMAJIbHOTO
HEYETKOI0 MHOXKECTBA

6 IIpuaymaiite npuMep BEIYUCIEHUE UHIEKCOB HEYETKOCTH 110 [IK-11.B.1
XeMMUHTY ¥ EBKIIHITY JIJIS1 TUCKPETHOTO U HEMPEPHIBHOTO
HOCHTETIS.

7 CaoiicTBa omnepanuii HaJl OOBIYHBIMU U HEYETKUMH T1IK-6.3.2
MHOXecTBaMu. Kakue BaXkHeHIIie JOrnuecKue 3aKOHbI He
BBITIOJTHUMBI HaJl HEYETKUMHU MHOXKECTBAMU?

8 Onpenenenne T-Hopmbl 1 T -koHOpMBL. 1151 wero BBenensl otu | [TIK-11.V.1
TOHSATHS?

9 CoiicTBa omnepariiii HaJl OOBIYHBIMU U HEYETKHUMHU TIK-11.B.1
MHOKecTBaMH. Kakue BakHeHme JOrH4ecKre 3aKOHbI HE
BBITIOJTHUMBI HaJl HEYETKUMU MHOXKECTBAMU?

10 Ecnu B kauecTBe onepanuii JOMOIHEHNS, IEPECEUEHUS U [1K-6.3.2
00beIMHEeHUs B34Th Apyrue onpenenennble T -Hopmbl u T -




KOHOPMBI, MOKHO JIM YTBEPKaTh, YTO BCE CBOMCTBA OlEepalui
HaJ| HEYCTKUMU MHOYKECTBAMM COXPAHATCS?

11

Onepaupm YMHOXCHUSA HCUCTKUX MHOXCCTB, BO3BCICHHUA B
HEJIYI0 HCOTPHUIATCIbHYIO CTCIICHb, YMHOXXCHM HAa YUCJIO.

[K-11.¥.1

12

Onpenenenre anredpanvdecKux onepanuii HaJl HEYSTKUMH
YHCJIaMU.

[IK-11.B.1

13

[MpunHIMI 06001IEHUS A1 HEYETKUX MHOXKECTB. [ paHHUIIBI eTo
MPUMEHUMOCTH Y MPAKTHYECKYI0 3HAYNMOCTb.

[1K-6.3.2

14

HeueTrkoe OMHapHOE OTHOIICHUE

[K-11.¥.1

15

Crioco0b1 3aJaHusd HCUCTKUX 6I/IHapHBIX OTHOIIICHUH

IT1K-11.B.1

16

HGKOMHOSI/IHI/Ieﬁ HECYCTKOI'O OTHOLICHU S

IT1K-11.B.1

17

OHpel[eJIeHI/Ie IMOHATHUA «OIOCPCAOBAHHOC BJIMAHUCH

11K-6.3.2

18

YTo HA3BIBAIOT TepMOM? B uem IMPUHOHUIINAJIBHOC Pa3jiIniuuc
ATOMApPHOI'0 U COCTABHOI'O TepMOB?

IIK-11.V.1

19

Ornpenenenne COCTaBHOM JJUHIBUCTUYECKON MEPEMEHHON

IT1K-11.B.1

20

JlaHbl HEYETKHE YKCla: a ={HEeMHOTO MeHbIe 4}, b = {0KoJ0
5}.

Brictynas B ponu 3KcmiepTa, 3aUIIuTe HEYeTKHE Yucia a u b
B (hopMe 0OBETMHEHUS TOUCUHBIX HEUSTKUX MHOXKECTB.
Haiitu cymmy: a + b.

[K-11.¥.1

21

JlaHO HEYeTKOe MHOYKECTBO
A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12.

1) IocTpoiiTe GyHKINIO TPUHAICKHOCTA HEYETKOTO
MHOJKECTBa A.

2) 3anuiuTe Hecyllee MHOKECTBO.

3) Haiinure Touku nepexoaa Jjisi MHOXKECTBa A, €CJIM TaKOBbBIE
CYLIECTBYIOT.

4) Eciiiu MHOKECTBO sIBJIsIETCS CyOHOpPMaIbHBIM, HOPMUPYITE
€ero.

[1K-6.3.2

22

Onpenenenue 0yneBoil nepeMeHHON. OCHOBHBIE (HOPMYJIbI
OyJsieBoii anredpsl

[K-11.¥.1

23

Yucnaau b seusorcs uncinamu (L-R)-tuma:

A= j 1/ x+ j 8X[x
Xe[1,4] X€(4, 8]

B= I 22/ x+ I X[ x
xe[5,8] xe(8,15]

CnenaTb yepTex (YHKUUH NPUHAJIEKHOCTH U HAUTH
MIPOM3BEICHNE HEUETKUX YUCEIl

[IK-11.B.1

24

[Tycts B=0,1/1+0,3/3+0,4/4+0,6/8+1/10. Pa3noxuTh HEYETKOE
MHO>KECTBO 110 MHOKECTBAM YpPOBHSI.
[Ipumeuanue. B kauecTBe 3HaUEHUN 0.-ypPOBHS B3SITh BCE

3HA4YCHUA (bYHKI_II/II/I MPUHAAJICKHOCTH HCUCTKOI'O MHOXKCCTBA
B.

[1K-6.3.2

25

cDyHKI_II/II/I HCUYCTKHX 6y.]'IeBBIX NEPCMCHHBIX HaJl TOXKICCTBAMMU.

[K-11.¥.1

26

Omnpenenenne (QYHKIMI HEYETKUX OYIIEBBIX TEPEMEHHBIX.

[IK-11.B.1

27

Heuétkue sxkcTpemymbl HeuéTkux uncen. CpaBHEHHE ABYX
HEUYETKUX YHCEIL. qTO HaA3bIBAKOT HCUCTKUM MI/IHI/IMYMOM n
MaKCHUMyMOM HedeTKux 4ucen? Kak cpaBHUTH 1Ba HEUETKHX
yucaa?

I[K-11.¥.1




28 J1aHO HEYETKOE MHOXKECTBO: IIK-11.B.1
A=0,3/1+0,7/3+1/5+0,9/7.
Haiitu maoxectBo KA, ucnomns3yst oneparop yBelauueHus
HeueTkocTH K
1 0 0 0
0 09 1 01
|0 01 08 05
0 0,2 0,6 09
29 Ha yHuBepcanbHOM MHOXKECTBE: [1K-6.3.2
A =0,2/a+0,7/b+ 1/d +0,2/e + 0,8/1;
B =0,4/a+0,6/b+ 0,5/c+0,9/d +1/e + 0,5/g;
C=0,1/a+0,5/b+ 0,5/c+0,7/d +0,4/e + 0,1/g;
Haiitu muoxectsa: ANB, AUC, ANCUB
30 JlaHbI HEYETKHE YnCIa: a ={HEeMHOTO MeHbIIIEe 6}, b = MK-11.Y.1

{mpumepHO 8}.

BricTynas B ponu 3KcriepTa 3anuiimMTe HeYeTKHe Yucia a u b B
(dopme 00beTMHEHHUS TOUCYHBIX HEUESTKUX MHOMKECTB.

Haiitu pa3HocTs: b - a.

[lepeuens TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBIIIONHEHUS KYPCOBOW pPabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCcOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

Ne i/t

KYpCOBO#l pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IUTAHOM HE IMpEaAYCMOTPCHO

Bompocsl 111 mpoBeneHHsT TPOMEXKYTOYHOM arTecTalii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepeueHb BOITPOCOB JJIsI TECTOB

. . Kon
Ne i/m [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB HHKaTOpa
1 Jano neuerkoe muoxecto A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12. IIK-11.B.1

Hecymee MHO)kecTBO paBHO
1. U={1,2,3,5,6,7,8,9,10}
2. U={3,5,6,7,9,12}
U={3,5,6,7}
2 Jano neuerkoe mHokecTBO A=0,1/3+0,3/5+0,5/6+1/7+0,5/9+0,3/12. IMK-11.V.1
Touku nepexoa st MHOKECTBA A, €CJIM TaKOBBIE CYIIECTBYIOT.
1.1
2. 7
6,9
3 MuoxectBo A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12. IK-11.B.1

SIBngercs
1. CyOoHOpMAJLHBIM:




2. HopmanbHbIM

3. Hecymmum

Jano neuerkoe MHOXecTBO: A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12.

HopMupoBaHHOE MHOXKECTBO UMEET BUJL
1) A, =0,1/3+0,3/5+0,5/6+1/7+0,5/9+0,3/12.

HOPM

2 A, ~tnrlise e
973 9 9

HOPM

/9+1/12.
3

A :1/7+§/9+l/12.
9 3

HOPM

IIK-11.V.1

Jlano HeueTkoe MHOXecTBO: A = 0,3/5+0,7/7+1/12+0,9/18+0,4/20.
MuoxectBo CON(A) paBHO

1) CON(A)=0.09/5+0.49/7+1/12+0.81/18+0.16/20

2) CON(A)=0.55/5+0.84/7+1/12+0.95/18+0.63/20
CON(A)=0.3/5+0.7/7+1/12+0.9/18+0.4/20

[IK-11.B.1

Jlano Heuetkoe mHOkecTBO: A = 0,3/5+0,7/7+1/12+0,9/18+0,4/20.
MuoxectBo DIL(A) paBHO

1) DIL(A)=0.09/5+0.49/7+1/12+0.81/°8+0.16/20

2) DIL(A)=0.55/5+0.84/7+1/12+0.95/18+0.63/20

3) DIL(A)=0.3/5+0.7/7+1/12+0.9/18+0.4/20

I[K-11.¥.1

HaHO HCUCTKOC MHOXKCCTBO.

A = 0,3/1+0,5/2+0,2/3+0,7/4+0,6/5

I/IHI[GKC HCUCTKOCTU 11O MCTPHUKE XeMMHUHTAa JJII MHOXKECTB A PaBCH
1) 17
2) 068
3) 0,992

[IK-11.B.1

JlaHO HEUETKOE MHOKECTRBO:

A =0,3/1+0,5/2+0,2/3+0,7/4+0,6/5

WNHnekc HeueTkocTH 1o MeTpuke EBKiMIa uist MHOKECTB A paBeH
1) 1,7
2) 0,68

0,992

I[K-11.¥.1

Ha yHuBepcanbHOM MHOMKECTBE
U={a.b.c.d.e} 3amaHpl HEUETKHNE MHOKECTBA
A=0,2/a+0,7/b+ 1/d + 0,2/e + 0,8/f;
B=0,4/a+0,6/b+0,5/c+0,9/d+1/e+0,5/g.

Muosxkectso A N B paBHO:

1) A nB=0,2/a+0,6/b+0,9/d +0,2/e

2) A N B=0,2/a+0,6/b+0,5/c+0,9/d+0,2/e
A nB=0,2/a+0,6/b+0,5/c+0,9/d+0,2/f

[IK-11.B.1

10

Ha yHuBepcaibsHOM MHOXKECTBE
U={a.b.c.d.e} 3amanbI HeuETKHE MHOKECTBA

A=0,2/a+0,7/b + 1/d + 0,2/e + 0,8/f,
B=0,4/a+0,6/b+0,5/c+0,9/d+1/e+0,5/g.

I[K-11.¥.1




Mruosxectso 4 U B paBHO:

1) AuB=0,2/a+0,6/b+0,9/d +0,2/e

2) AuB=0,2/a+0,6/b+0,5/c+0,9/d+0,2/e
A U B=0,4/a+0,7/b+0,5/c+1/d+1/e+0,8/f

11

A=0,3/1+0,7/3 +0,9/7.
Omnepatop yBenuuenust Heuetkoctu K:

0,3 0,7 1
K={07 05 O
0,8 0,6 0,5

MmuoxectBo KA paBHO
1) KA=0,9/1 +0,35/3 +0,45/7

KA=0,3/1+0,7/3 +0,8/7
KA=1/1+0,5/7

ITIK-11.B.1

12

Kakoe n3 HEUeTKHX MHOXKECTB MOJKET Q)OpMaHHSOBaTI) BBICKA3bIBAHUC
«HeMH020 MeHbue 6y

DA =0,1/1+0,3/2+0,5/3+ 0,7/4 + 0,9/5.

2)B =0,2/6 +0,8/7 + 1/8 + 0,8/9 + 0,2/10.
3)C=0,3/5+0,7/7+1/12+0,9/18+0,4/20

[K-11.¥.1

13

Kakoe n3 HeueTKX MHOXKECTB MOKET (DOpMaIM30BaTh BHICKA3bIBAHUE
«IIPUMEPHO 8»

1)A =0,1/1+0,3/2+0,5/3+ 0,7/4 + 0,9/5.

2)B=0,2/6 +0.8/7 + 1/8 + 0.8/9 + 0,2/10.

3)C =0,3/5+0,7/7+1/12+0,9/18+0,4/20

[IK-11.B.1

14

Kakoii Tpoiikoif mapaMeTpoB ONpenesieTcss HEYETKOE YHCIIO
A= I 3 x+ I X[ x
x€[3,7] xe(7,9]
1)A={7,4,2}
2)A={9,4,2}
3)A = {7, 3,9}

I[K-11.¥.1

15

CnoBO WM rpynmna cjaoB, ABJISIOMIUXCS 3HAYEHNUSIMHU JTMHTBUCTUYECKON
IIEPEMEHHON Ha3bIBacTCA
1) moarepm

2) ums

3) TepMm

M[K-11.3.1

16

Jlornyeckuii SIEMEHT, peaTu3yIomuil 00beTMHEHHE HHTEPBAJIOB
)1

2) WA
3) HE

[K-11.3.1

17

Jlornyeckuii 3JIEMEHT, PeATN3YIOIINM ITepeceYeHue HHTEPBAJIOB
hu

2) WJIn

3) HE

[IK-11.3.1

18

Jlormueckuii 311€MeHT, peaau3yromuii onepanuio 1 — X
)"

2) WJIn

3) HE

[IK-11.3.1




19

[IpounTaiite TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIUILIUTE
apryMeHThI, 000CHOBBIBAOIIHE BHIOOP OTBETA
Kakas 13 nepeyncieHHbIX KOMaH 1 UCIIOJIb3YETCs ISl ONTMCAHUS
HEYETKUX MEPEMEHHBIX

1) fuzzy normal

2) fuzzy variable

3) fuzzy_system

4) fizzy logic

20 [IpounTaiiTe TEKCT, BEIOEPUTE MPaBUIBLHBIC BADUAHTHI OTBETA U [1K-6.3.2
3aMUIIUTe apryMEHThI, 000CHOBBIBAIOIIIE BHIOOP OTBETOB
Kakue onepanny MO>KHO OTHECTH K OIIEpALUSIM HaJl HEUETKUMU
MHOXECTBaMHU?
1) BKJItOUCHHE U PABEHCTBO
2) pyHKIUA U ee TPOU3BEICHNE
3) onpenienieHUE U ypaBHEHHUE
4) 00ObeTMHEHUE U TIEPECCUCHUE
21 [IpounTaiite TekcT U ycTaHoBUTE cooTBeTcTBUE. K Kak10i1 nmo3unumy, [1K-6.3.2
JAaHHOM B JIEBOM CTOJIOIIE, 0I0EpUTE COOTBETCTBYIOLIYIO MO3HIINIO B
IIpaBOM CTOJIOLIE
ITocTaBbTe COOTBETCTBUE MPe0OpazoBaTenell TUMOB IaHHBIX B R
BEKTOD as.matrix
MaTpuia as.list
CIIMCOK as.numeric
YHUCJIO as.vector
22 [IpouunTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIbHOCTD. 3AIIUILIUTE T1IK-6.3.2
COOTBETCTBYIOILYIO IIOCJIEI0BAaTEIBHOCTh LIU(P CeBa HAIPABO
[TocTaBbTe KOMaH/IbI B IPABMIIBHOM HOPSAKE
1) system <- fuzzy system (...)
2) rules <- (...)
3) variables <-set (...)
4) library(sets)
23 [IpounTaiiTe TEKCT U 3aUIINUTE Pa3BEPHYTHI OOOCHOBAHHBIN OTBET [1K-6.3.2
[lepeuncnure cBoWCTBa oneparuii HaJg OOBIYHBIMU M HEUETKUMHU
MHOKecTBaMu. Kakue BaykHeHII1e JTOrHuecKue 3aKOHbI HE BHIITOJHUMBI
HaJ| HEYETKUMU MHOYKECTBAMU?
24 [IpounTaiite Tekct, BEIOEpUTE MPABUIIbHBIN OTBET U 3alUILNTE [K-11.¥.1
apryMeHTbl, 000CHOBBIBAIOLIE BEIOOpP OTBETA
Kaxkas u3 nepeunciaeHHbIX OMOIUOTEK UCTIONB3YeTCs B R 1i1st paboThI ¢
HEYETKMMH MHOXECTBAMHU
1) sets
2) limma
3) caret
4) qcc
25 [IpounTaiite TekcT, BEIOEpUTE MTPABUIIbHBIE BAPUAHTHI OTBETA U [IK-11.V.1
3aIUIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB
Kakue u3 nepeurcieHHbIX IUCHUIUIMH HE SIBISIOTCS OCHOBOM
HCKYCCTBEHHOI'O MHTEJIJIEKTA?
1) nMHrBHCTHKA
2) JTOTUCTHKA
3) maremaTHKa
4) MapKETHHTOBBIE CUCTEMBI
26 [IpounTaiiTe TEKCT M YCTaHOBUTE COOTBEeTCTBHE. K KaK101 mo3unuy, IIK-11.V.1




JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HIIHIO B
MpaBoOM CTOJIOIE
ITonGepute cooTBeTcnBre GpyHKIMI HAbOpa Set

I'aycuana fuzzy_normal()
Tpanenounn fuzzy_trapezoid()
Curmounp fuzzy_sigmoid()
TpeyroapHuK fuzzy_cone()
27 [IpounTaiiTe TEKCT U YCTAHOBUTE MIOCIEA0BATEIBHOCTD. 3alIULINTE [K-11.¥.1

COOTBETCTBYIOILYIO MIOCIEI0BATEIBHOCTh UG ceBa HAIPABO
Omnpenennure MoCIea0BaTEIHHOCTD IIIATOB aJITOPUTMA

1) ®az3udukamnms

2) Hedazzuduanus

3) HeueTkwii Toruueckuii BEIBO

4) C60op naHHBIX

28 [IpounTaiiTe TEKCT M 3aMUIITUTE pa3BEPHYTHIE 000CHOBAHHBIN OTBET IK-11.V.1
JlaiiTe onpeneneHust NOHATHS HEYETKOro MHOXkecTBa. [IpuBenure
OTJINYMSI HEYETKOTO MHOYKECTBA OT OOBIYHOT'O MHOKECTBA

3ajaHue KOMOMHUPOBAHHOTO THIIA C BHIOOPOM OJHOTO BEPHOIO OTBETAa U3
IPEUIOKEHHBIX U 0O0CHOBAaHMEM BbIOOpa CUMTAETCSI BEPHBIM, €CIIM MPABUIIBHO yKa3aHa Ludpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHl, HCIOJb3yeMble Tpu BbeIOOpe otBera. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlLleHUBaeTcs 1 GaioM, HEBEPHbIN OTBET WJIM €r0 OTCYTCTBUE —
0 6amoB.

3ajaHue KOMOMHHMPOBAHHOI'O THIIA C BBIOOPOM HECKOJBKHMX BapUaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIU MPABHIBHO
yKa3aHbl UGl U NPUBEIEHbl KOHKPETHBIE apryMEHThI, UCIOJIb3yeMble IIPU BHIOOPE OTBETOB.
[TosHOE coBmazeHue ¢ BEPHBIM OTBETOM OllEHUBaeTcs 1 OayuioMm, eciu JOMYIIEHbI OINOKH WIN
oTBeT OTCyTCTBYeT — 0 6asmios.

3amaHue 3aKphITOTO THIIA HA YCTAHOBJIIEHHE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIIH
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3UMIMM M3 OAHOTO CTOJIOIA BEPHO COINOCTABICHBI C
MO3ULUSAMH APYyroro ctoidua). [TonmHoe coBnajzeHre ¢ BEpHBIM OTBETOM OIlEHMBaeTcs 1 Gaisom,
HEBEpHBIN OTBET WU €ro oTcyTcTBHE — 0 Oaios
3amaHre 3aKpBITOTO THUIA Ha YCTAaHOBJECHHE IOCIIEOBATEIILHOCTH CYHUTACTCS BEPHBIM, €CIH
NpaBUIbHO yKa3aHa BCs ImociiefoBaTenbHOCTh Lu¢p. [loaHoe coBmaaeHue ¢ BEpHBIM OTBETOM
olieHuBaeTcs 1 0amiom, eciy JOMyIIeHbI OIIMOKY WM OTBET OTCYTCTBYET — () 6asuioB.

3amaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCSI BEPHBIM, €CIIH OTBET
COBMMAJAET C OSTAIOHHBIM IO COACPKAHWUIO W TONHOTE. [IpaBMIBHBIA OTBET 3a 3amaHue
OlLICHUBAeTCs B 3 0ajia, eciu JOMyIIeHa OiHa OIIHOKa \HETOYHOCTD \ OTBET MPABHJIBHBIN, HO HE
HOJHBIN - 1 6ast, ecnu gomyineHo 6osiee 1 ommOKu \ OTBET HENPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLENyphl  OLIEHUBAHHSA
MHAUKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COAEpKaTrcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpYylOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL




11. Meroauyueckue yKazaHus Ui 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKasaHHs A OOYy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHMe ydeOHoro marepuana. Ha3HaueHune cOBpEeMEHHOH JieKuuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpPOOJEeM JUCUMIUIMHBI, METOJOB HAyyHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUU. JIEKIus pacKpbIBaeT MOHATUHHBIN annapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOieMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITENIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEIFHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJM>KaMIINeE TO/Ibl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3IMYHBIX
(bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuad MOJXKET COINPOBOXKAATHCS JIEMOHCTpAalUUEed ClIaliloB U
UCIIOJIb30BAaHUEM pa3/laTOYHOIO0 MaTepuajga IpU IPOBEIEHUU KOPOTKMX JAMCKycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuaa:

— Jekuuw, corsiacHo pazzaenam (Tabm. 3) u temam (Tab. 4)

11.2. MeTtoauueckue ykazaHUS sl OOYYAIOIIMXCS MO MPOXOXKACHUIO MPAKTHUECKUX
3aHATHIH.

[IpakTHueckoe 3aHSATHE SBIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiiu y4eOHOTO
mporecca, 3aKIII0Yaroniasicsl B BHIIOJHEHUN 00YJAIOIIUMUCS TTO0J] PYKOBOJICTBOM IIPETIOAaBaTEeIs
KOMIUIEKCa Y4EeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHU Y HABBIKOB, OITBITA TBOPYECKOH JIeATESIHHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YYaOIIerocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI W HaBBIKOB MPAKTUYECKON JISATEITBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS TPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJleHue, pacllupeHre M JAeTaju3alus 3HAHUW TMPU PElIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITCIILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMU U METOJUKAMU H3Y4YeHHsS] KOHKPETHON y4ueOHOM
JTUACITUIUIHHEI,

— BbBIpabOTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBIIOJIHEHUS 3aJaHMIL;



— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopMm
o0Oy4eHusl.

TpeboBaHusI K NPOBEACHUIO IPAKTUYECKUX 3aHATUN

3ajaHue K BBINOJHEHUIO NPAKTUYECKON paboThl BBIIAETCS IperojaBaTesieM B Hayalle
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATUH. TeMbl MpakTHUECKUX padOT MpUBEACHBI B TaOI. 5
JTAHHOM IpOorpamMMmBl.

BoinonHenue npakTuyeckoil paboTel COCTOUT U3 TPEX STAIOB:

— aHaJUTHYECKOIO;
— pacdeTHO-TpaUIeCKOro;
— KOHTPOJILHOTO B BH/JIE 3aIlIUTHI OTYETA.

CrpykTypa u dhopma oTyeTa 0 NPaKTUYECKON pabore

OTtueT 0 mpakTUYEeCKOi padoTe TOMKEH COAEP)KaTh: TUTYIBHBIN JIMCT, OCHOBHYIO YacTb,
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHUM.

Ha tuTynpHOM mHcTe MOMKHBI OBITh YKa3aHbl: Ha3BaHHWE JAWCIUILIMHBI, Ha3BaHHUE
IOPaKTUYeCKOM paloThl, (GaMuiavs W HHULMAIBl IpernojaBaress, (aMuwiug M HHHUIHAIBI
CTYJI€HTa, HOMEp €ro y4eOHOM I'pYIIIbI U JaTa 3alluThl paboThI.

OcHOBHas d4acTb JIOJDKHA CoOJepXaTb 3aJaHue, pe3yJlbTaTbl HKCIEPUMEHTAIbHO-
NPaKTUYECKON pabOTHI, paCUETHO-aHAIUTHIECKHE MaTEPHAIbl, TUCTUHT KOAA/CKPUH dKpaHa.

BeiBoabl M0 mpojenaHHOW paboTe AOJKHBI COJAEpXkKAaTb OCHOBHBIE pe3yJbTaThl IO
pabore.

TpeboBanus k 0OpMIICHHUIO OTYETa O MPAKTHYECKOW paboTre

TUTYNbHBIN JIUCT OTYETA JIOJKEH COOTBETCTBOBATH I1a0JIOHY, IPUBEIEHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITH O(GOPMIIEHO B COOTBETCTBUU C
['OCT 7.32-2017. TpebGoBanusi mpHUBEACHbI B CEKTOpe HOpMAaTHBHOW nokymeHTaruu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu GopmHupoBaHUHU CIUCKA UCTOYHHUKOB CTYJIEHTaM HEOOXOJIUMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctangapra [OCT 7.0.100-2018. IIpumepsl odopMIIEHUS CIUCKA HWCTOYHHKOB
IpUBENICHBI B CEKTOpe HOpMaTuBHOU mokymeHTarmu ['Y ATl https://quap.ru/regdocs/docs/uch

11.3. MeToauueckue yKazaHus sl OOYJArOIIUXCS O MPOXO0KACHUIO CAaMOCTOSATEIHHON
paboThl

B xoze BBIOTHEHHUS CaMOCTOSATENBHONU pabOThI, O0YUYAIOUTUIICS BBIMOIHSAET paboTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEerojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSATEIBLHON paboThl, Yy oOydaromerocss (GopMHUpPYyeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6pCTaeMI)IX 3HaHI/II\/'I, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TMOMOTaeT TNOMyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMNpaBSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJaronuXxcst SBISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBHITOJHEHUIO KOHTPOJIBHBIX PaboT (1si 00yJaroIImXcst
10 3204HOU (hopMe 0OyueHUs ).


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

11.4. Metoauyeckue yKazaHUs i1 OOYYArONIMXCS TIO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KavecTBa 3HAHHM
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHUS XOJa OCBOCHUS
JVCIIATUTAHBI.

B TedyeHne ceMecTphl CTYICHTHI:

- 3aIUINAIOT OTYETHI 10 MPaKTHYeCKUM paboram (6 miT);

- BBITIOJIHSIOT TECTUPOBAHUS 110 MaTepuaiaM Jekuuu B cpene LMS.

HJ’I?I TEKYIIECTO KOHTPOJIA YCIIEBAEMOCTH HCITIOJIB3YIOTCA TECThI, IPUBCICHHBIC B Ta6J'II/IHC
18.

11.5. MeTtoauueckue yka3zaHus A 00y4yaroUIMXcs IO IPOXOKICHHUIO NPOMEKYTOUHOMN
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHHs MO auciuruiiHe. OHa BKIIIOYAET B
ceost:

— 3a4eT — 3TO (opMa OIECHKH 3HAHUH, MOJYYSHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHHS
y4eOHOM TUCUUIUTMHBI B 1IEJIOM MJIM MTPOMEKYTOUHAs (10 OKOHYAHUU CEMECTpa) OllCHKa 3HAHUMN
00ydJaroumMcs 1o OTIEIbHBIM pa3jienaM JUCHUIUIMHBI C aTTECTAIMOHHOM OLICHKON «3a4TeHOY
WIH «HE 3aU4TEHOY.

1) B Teduenune cemectpa I JOMYCKAa K 3a4€Ty CTYJAEHTY HeoOxoaumo ciaaTh He MeHee 50%
MPaKTUYEeCKUX paboT, BBIIOJHUTH TECTHUPOBaHUS B cpene LMS He HIKe OICHKHU
"ynoBnerBoputenbHO". Jlasiee CTYAGHT JAOIMYCKAaeTcsl K COOECeOBAHHMIO WM HUTOTOBOMY
TECTUPOBAHUIO Ha 3aueTe."

2) 3aveT BBICTABJIACTCS Ha OCHOBAHWHU BBIMOJIHEHHBIX B TCUCHHE CEMECTPA BCEX MPAKTHUYCCKUX
paboT 1 HallMCaHUU UTOTOBOTO TECTUPOBAHUS WUJIH MPOXOXKJIEHUS coOeceI0BaHUsI.

Cuctema OIICHOK TMpU MPOBEACHUU TEKYIIEro KOHTPOJS MU TPOMEKYTOYHOM aTTecTaluu
OCYLIECTBJISIETCS B COOTBETCTBUM C PYKOBOIAIIUM J0KyMeHTOM opranuzauuu PJIO T'VAIL
CMK 3.76 «llonoxeHue 0 TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaIlluu
CTYJEHTOB M AacCMHUPAHTOB, OOYYarOIIMXCS MO OOpa3oBaTeIbHBIM MPOTPAMMaM BBICHIETO
obpazoBanus B ['YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




