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Pabouast mporpaMma IUCIUTUTHHBI « DJIEMEHTHI TEOPUU HEYETKUX MHOMKECTBY pa3-
paborana Ha ocHoBe ®I'OC BO 38.03.05 «busHec-uHpopMaTukay yTBEPKIEHHO-
ro npukaszom Munucrepcta oopazoanus u Hayku PO 11.08.2016 r. Ne 1002
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Pabouast mporpamma oOcyk/IeHa U PEKOMEHJ0BaHA K YTBEPKICHUIO pPEIICHUEM
kadeapsl CHCTEMHOTO aHalii3a U o0padoTku nHpopmanmu ot 16.03.2020 r., po-
TOKOJ Ne§.

3aBenyromuid kadenpoit /4 / T.I1. bBapanoBckas

JI-p 9KOH. HayK, Ipodeccop U,

Pabouas nporpamMma o00peHa Ha 3acelaHd METOUYECKON KoMuUcCUu (paKybTera
NpUKIaIHON nH(pOpMATUKH, TPpoTOKOI No7 ot 27.03.2020.

IIpencenarens P

METOUYECKON KOMUCCUH o,

KaH/. IIeJl. HAyK, JOLEHT -, T T.A. Kpamapenko
PykoBoaurens

OCHOBHOW MpohecCHOHATBHOM
00pa3oBaTeIbHON MPOTrPaMMBbI
KaHJ. 9KOH. HayK, JOLIEHT

L —

_— A.E. BoCTpOKHYTOB




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

eab0 OCBOCHUS TUCITUTIIUHBI «IJIEMEHTHI TEOPUU HEUETKUX MHOMXKECTB)
ABJIIETCST (POPMUPOBAHUE KOMIUIEKCA 3HAHWN OO0 OpraHW3allMOHHBIX, HAYYHBIX U
METOJMYECKINX OCHOBAaX TCOPHUH HEUYECTKUX MHOYKECTB, IMO3BOJISIONIUX OIMCHIBATH
HEUYETKWE MOHSATHS W 3HAHUS, ONEPUPOBATHh YTHMH 3HAHUSIMHU U JENaTh HEYCTKUE
BBIBO/IHI.

3anaun:

— H3YYCHHE OCHOBHBIX TOJIOKEHUIN TECOPUU HEUETKHX MHOXKECTB U WX TIPHU-
MEHEHHE B KAa4eCTBE MHCTPYMEHTA JJIsi ONMUCaHUs WHPOPMAIMOHHON Heolpese-
JICHHOCTH, JIJII TEOPETUIECKOTO U IKCIEPUMEHTAIBHOTO MCCIIEIOBAHNUS, A1 00pa-
0O0TKH, aHaJIM3a U CUCTEMAaTHU3aIui HHGOPMAIIUH 110 TEME UCCIICIOBAHNS;

— W3yYCHHE HEYETKOW JIOTMKUA Kak 3(PGEKTHBHOTO CPEACTBAa OTOOPAKCHUS
HEOTPEICTICHHOCTEH U HETOYHOCTEH PEaTbHOTO MUPAa;

— H3y4YCHHE MPHUHIUMIIOB HEUETKOrO YMPAaBJICHHUS] KaK OCHOBHOI'O HampaBie-
HUS IPUMEHEHUSI TEOPUU HEYETKUX MHOXKECTB;

— H3yYCHHE U NMPUMEHEHUE METOJO0B MOCTPOCHHS HEUETKHX aJITOPUTMOB U
KOMITBIOTEPHBIX HEUYCTKHUX CHUCTEM JJII TEOPETHUYECKOTO M IKCIIEPUMEHTAIHLHOTO
WCCIICIOBaHMS, 11 00pabOTKH, aHATIN3a U CHCTEeMATH3alluy HH(POpMAIIUU 110 TeEME
WCCJICTIOBAHMS,

— W3yYCHHE NMPUEMOB M METOJIOB MPUHSTHS PEIICHUIN MPU HEYCTKON HCXO/I-
HOM MH(pOpPMAIIUU.

2 IlepevyeHb MJIaHMPYeMbIX Pe3yJibTATOB MO JUCHUILIAHE, CO-
OTHECEHHBIX C IUIAaHUPYeMbIMH pe3yabTaTamu ocBoenuss OIIOII BO

B pe3yiabTaTe 0CBOEHUN TMCHUILIMHBLI GOPMHPYIOTCS CJIeAYyIONIHE KOM-
NMeTEeHINN

[IK-17 — crnocoOHOCTh MCIIOIB30BaTh OCHOBHBIE METOILI €CTECTBEHHOHA-
YYHBIX AUCIUIUIMH B MPOQPECCUOHAIBHON NEATCIHOCTH ISl TCOPETUICCKOTO U
AKCIIEPUMEHTAILHOTO MCCIICIOBAHNS;

[T1K-18 — crmocoOHOCTh HCIIOIB30BaTh COOTBETCTBYIOIINIA MaTeMaTHIECKHMA
ammapaTr ¥ HHCTPYMEHTaJIbHBIC CPeJICTBA JUIsl 00pabOTKH, aHallM3a U CUCTEMaTH3a-
1M1 UHGOPMAITUHU 110 TEME UCCIICIOBAHMS;

3 Mecto nucuniuinabl B ctpykrype OIIOII BO

«ONEeMEHTBI TCOPUU HEYCTKUX MHOXKECTBY» SBJISETCS AUCIUIUIMHOW Bapua-
tuBHOM "yacTu OITOIT BO noaroToBku oOydaromuxcs no HampasiaeHuto 38.03.05
«busHec-nHpOpMaTHKaY, HAIPABICHHOCTh K APXUTEKTYpa MPEATIPUSTHS.



4 Oobem qucuumannbl (144 vaca, 4 3a4eTHBIC €AUHUIIHI)

. O0ObeM, yacoB
Bunast yueOHoIi paboThI
Ounas 3aoyHas
KonrakTHasi padora 69
B TOM YHCIIE:
— aymIuTOpHas 1O  BUJAAM 66
y4eOHBIX 3aHSATHHA
—— KU 34 -
—— MPaKTUICCKUE 3
— nabopaTopHble 32 -
—— BHEAYIUTOPHAs 3 -
— 3a4eT - -
— 9K3aMEH 3 —
—— 3aIUTa KYpCOBbBIX _ -
pabor
CamocrosiTesibHas padora 75
B TOM YHCJIC:
— KypcoBasi pabota - —
—TIPOYHME BHJIBI CaMOCTOSI- 75 B
TEJIHLHON pabOTHI
Hroro no nucuuninHe 144 -

5 Conep:xkanue TUCUUILIAHBI

[To uToram nzy4yaemoil TUCUUILTMHBI 00yYaroluecs CIal0T K3aMEH.
JlucruminHa u3ydaercs Ha 2 Kypce, B 3 CeMeCTpe.




Coaep:xaHue M CTPYKTYpa IMCUMILIMHBI 10 0YHOI (popme 00yueHust

Buabl yueOHoii padoThbl, BKJIKOYAS
CaMOCTOSITE/IbHYIO Pa00Ty CTYJI€HTOB

3 E
Ne HaunmenoBanue TeMbl i E ? U TPYA0EMKOCTh (B 4acax)
1/ C YKa3aHHUEM OCHOBHBIX &5 | S [Ipak- | Jla6o- CaMocTo.
I BOIIPOCOB Z 5 | 3| Jlex- | Tmue- | parop- rebras
5 g 107071 CKHE HBIE
paborta
3aHATHS | 3aHATHS
BBeneHue B TeOpPHI0 HEYETKHX
MHOecTB. [IpenMer nucuurImHb
u ee 3amaun. CTpyKTypa, coaepxa- K-
HUE TUCUUILUIUHBI, €€ CBA3b C JIPY- 17
1 | rumu  mucnpmmHamMu — yueGHOTO HK-’18 3 2 8
mnaHa. [loHATHS HeomnpeneneHHo-
CTU, He4eTKoCTH. Mcropus pa3Bu-
THSI HAYYHOTO HaIlpaBJICHHUS.
OcHOBHbIE TOHAATHS W OIpe/e-
JIEHHsSI TeOPHH HeYeTKHUX MHO-
sKecTB. [IoHATHS YeTKOTO M HEYeT-
koro mMHOkecTBa (HM). OcHOBHBIE K-
xapakrepuctukn HM. Hopwmanb- 17
2 | gple W CcyOHOpPMANbHEIE MHOXe- HK-’18 3 4 4 8
CTBa, TNpOLeaypa HOPMAaJIU3AIUH.
Teopema o nexkomno3uiu. Gopmel
npencrasieauss  HM.  Tlonsarue
¢yHKIMM npuHaanexHoctd HM.
Onepanum Hajg HeYETKMMH MHO-
kecramu. O0o0menune omepa-
umuid. OCHOBHBIE OTIEpaIy HaJl He-
YEeTKMMH MHOXXecTBaMHu. Harmsia-
HO€ TPEACTABICHHE  OIEpaluil.
AnreOpanyeckue omepanuu  HaJ
HEYETKUMH MHOKecTBaMu. (CBOH-
cTBa onepaunil. JlokazarenbcTBoO TK-
PaBEHCTB M HEPABEHCTB B TEOPHUH 17
3 | HeweTkHX MHOXKeCTB. BpImyKias HK-’18 3 6 4 8
koMmOuHanust HM. JlekapToBo mpo-
u3Benenue HM. Omneparop ysenu-
yeHns HedeTKocTH. OO000meHHbIe
orepanuu o0bEAUHEHUS U TIepece-
YeHHS HEYSTKUX MHOXeCTB. [oHS-
THE HOPMBI U KOHOPMBI. DYHKIIUU
N aprymenToB. IlapamerpuzoBaH-
Hble PYHKIIHH.
@OyHkuusa npuHapiexHoctu He- | IIK-
4 YeTKOro MHoxkecTBa. CraHmapr- 17, 3 5 4 8
Hble (YHKIMM TPUHAUIEKHOCTH | [TK-18

(®I1). Meronpr moctpoenus: OII.




Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB

)
&
25 .
Ne HaumeHnoBanue Tembl SE |5 U TPYJI0EMKOCTb (B Hacax)
n/ C YKa3aHHUEM OCHOBHBIX &5 | S [Ipak- | Jlabo- C
1 BOIPOCOB Z E | 8| JMex- | tnue- | parop- ﬁ:év[ocm-
S S JIbHAS
& Z 107041 CKHe HBIC pabora
3aHATUS | 3aHITUS
AHanmuThueckoe, rpaduyeckoe u
tabnuuHoe npexacraBieHue OII.
Tunsl ®II: TpeyrosibHbIC, Tparme-
[IUEBUIHBIC, KOJOKOJIOOOpa3HEIE,
curMmouiuble, ['aycca, moJMHOMU-
aJIbHBIE.
Paccrosinne Mexay He4YeTKHMU
MHoOkecTBamu. MHaeKkchl HedeT-
KocTu. OrpesesieHne pacCTOSHUS K-
JJIS HEYETKOro MHOKecTBa. Buabl
S | paccTostHML. AKCHOMBI PaccTos- 17, 3 4 4 8
I1K-18
Hus. YeTkoe MHOXKECTBO, Ou-
JKanmee Kk HedeTkoMy. Iloxxonsr k
OTPEICTICHUIO0 HEUYETKOCTH.
Heuyerkue orHomenusi. Onpee-
JICHUEC  HEUYETKOr0  OTHOIICHMUS.
CBoiicTBa HEYETKHX OTHOIICHHI.
Ornepanuy HajJ HEYETKHUMH OTHO- K-
meHusiMd.  [Ipoekiuu  HeYeTKux 17
6 | orHomenuit. Kommozumust JIBYX HK-’18 3 6 6 9
HEYETKUX OTHOIICHHI. Y CJIOBHEIE
HEYETKHE TOoAMHOXecTBa. [IpuH-
nun  0000menus. CrennanbHbIC
THIIBI HEUSTKUX OTHOIIICHHIA.
Heuerxkast M JMHIBHCTHYECKAS
nepemenHas. [Ipunsrtas TepmuHo-
JOTUS: TIOHATHE HEYETKOW Iepe-
MCHHOM, HEUYETKON JIMHTBHUCTHYE- K-
CKOM mepemeHHOW. Heuerkue yuc-
7 | ma. Omepamum Hajg HEYESTKHMH 17, |3 4 4 8
) I1K-18
yycinamMy. JIMHTBUCTHYECKHE HeE-
OTPENIETIEHHOCTH U  BBIYUCIICHUE
3HAYEHUI JIMHTBUCTHUYECKUX Iepe-
MEHHEIX.
OcHoBbI HeueTKOM Jioruku. Jlo-
THYECKHE CBS3KHM B HEUETKOH JIO-
ruke. TaOmumel ucruaHoctu. He- | TIK-
g | YeTKask HCTUHHOCTb. Heuerkue 110- 17, 3 2 8
rudeckue omnepanuu. CocraBuoe | [1K-18

NpaBUJIO BBIBOJA: MpaBWJIa HEYeT-
KUX MPOJIYKINHN, BUJIbI IPABUIL.




Buasbl yue6Hoi1 padoThl, BKIOYAS

2]
E = CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
5| =
Ne HaumeHnoBanue Tembl O E | & U TPYJI0EMKOCTb (B Hacax)
5]
n/ C YKa3aHHUEM OCHOBHBIX g5z | [Mpak- | Jlabo-
SE |3 Camocro-
Il BOIIPOCOB 2 s || Jlex- THYE- parop-
S S ATeNbHAs
& 2 LUH CKHe HbIE
paborta

3aHATUA | 3aHATUA

Heuyerkne BbICKa3bIBaHUS U CH-
CTeMbI HEYETKOI'0 BLIBO/IA.
HeueTkue TMHIBUCTUYECKHE BhI-
9 | ckazeiBanusi. OCHOBHBIE JTaIlbl HE- 17, 3 4 6 10
yeTKoro BeiBoAa. Heuerkue ajro- IK-18
putMbl. HeueTko-noruueckue Mo-
JIEJIH.

Uroro | 34 | o | 32 | 75

6 Ilepeyenb y4eOHO-METOAUYECKOTO0 OOecmeyeHHUs JIS CaAMO-
CTOATEJIbHOM PadoThl 00YYAKOIIMXCS M0 JUCIHUTIIHHE

Mertoanueckue ykazaHus (Jj1s1 CaMOCTOSITEIbHON pabOThI)

1. Metoauyeckoe mocooue ajisi MOATOTOBKY U MPOBEICHUS MPAKTUYECKUX
3aHATHH 1O JUCIUIUTMHAM «DJIEMEHTHI TEOPUU HEUETKUX MHOXKeCTB» U «Heuerkas
MaTeMaTrKa u Jioruka [DnexTponnslit pecypc] / Kyban. roc. arpaps. yH-T., CocT.
H.B. Edanosa, E.A. UBanoga, T.1O. I'py6uy, 2012. — 97 ¢. — Pexxum noctymna:
http://edu.kubsau.ru/file.php/118/03_EHTNM_metodichka_.pdf

2. DIEMEHTHI TEOPUHU HEUETKUX MHOXKECTB : METO. PEKOMEH AU TT0 KOH-
TaKTHOM M CaMOCTOSTEIIbHOM padoTe [DnekTponHbIi pecype] / coct. H. B. Edano-
Ba, E. A. Banora. — Kpacuogap : KyoI'AY, 2020. — 45 ¢. — Pexxum nocryna:
https://edu.kubsau.ru/file.php/118/BI_EHTNM_MR_po_kontaktnoi_i_sam.rabote
v2 594095 vl _.PDF

/ ®oH OIIEHOYHBIX CPEICTB /Jisl MPOBeIeHHs MPOMEKYTOUHOM
aTTecTaluu

7.1 IlepeyeHb KoMIEeTEeHUMI ¢ YKa3aHHeM ITanoB uX (OpMUPOBAHNS B
npouecce ocsoenuss OITOIT BO

Howmep Oransl GopMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMITETEHIIUHN 110
cemectpa* JIMCIUIIIMHAM, ITpakTUKaM B npouecce ocsoenus OITOIT BO

IIK-17 - cnocobrocmb UCnONIb306aMb OCHOBHBIE MEMOObl ecmeCcme€erHHORAayYHblx 6ucuunﬂuH 6
l’lpOgb@CCuOHaJZbHOIZ OdessmenbHocmu 0is meopemu4ecKkoco U IKCNepumMenmalbHozco uccneoo8anus

1 JuckperHas MaremMaTnka

1 Jluneitnas anre6pa u aHaAJIMTUYECKAs! TEOMETPUS



https://edu.kubsau.ru/file.php/118/BI_EHTNM_MR_po_kontaktnoi_i_sam.rabote_v2_594095_v1_.PDF
https://edu.kubsau.ru/file.php/118/BI_EHTNM_MR_po_kontaktnoi_i_sam.rabote_v2_594095_v1_.PDF

Howmep
cemecrpa*

Oranbl GOopMUPOBAHUS U MPOBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMITETCHIIUH 110
JUCUHUIUTMHAM, TpakTUKaM B npouecce ocsoenus: OIIOIT BO

12

IIporpammupoBanue

Maremarnueckuii aHanu3

TeOpI/Ifl BepOﬂTHOCTeI\/'I N MaT€MaTH4YCCKas CTaTUCTHKA

Juddepennnanbapie 1 pa3HOCTHBIE YPaBHEHUS

Onemenmol meopuu HeuemkKux MHoarecne

ANTOpPUTMBI U CTPYKTYPBI JAHHBIX

MaremaTrndeckas YJKOHOMHKA

Hay‘lHO'I/ICCJ'Ie,HOBaTeHBCKaH pa60Ta

CucreMbl KOMIIBIOTEPHOM MaTEMaTUKU

AHann3 JaHHBIX

HccenenoBanue onepanui

OO61as Teopusi CUCTEM

NMuTaninoHHOE MOJIETMPOBAHHUE

CHCcTeMHBIN aHAIN3

AHanu3 CII0KHBIX CHCTEM

OcHOBBI (PHAHCOBBIX BHIYHUCICHUI

HudopmaninoHHble cCTeMbI B PMHAHCOBO-KPEIUTHOM chepe

I/IH)KGHCpI/Iﬂ 3HAHUM U HUHTCIUICKTYAJIbHBIC CUCTCMbI

O INO|O|O|O|O (OO RARIWLOWIWINIDN

Hpe,I[I[I/IHJ'IOMHaH IIpaKTHKa

8

3amuTa BHITYCKHOM KBATU(PUKAIIMOHHON paboThI, BKIIFOUYAsi TIOJTOTOBKY K 3allIUTe
Y IPOLEYPY 3aIIUThI

11IK-18 — cnocobnocmu ucnonvb3osams cOOMEEMCMEYIOWUTE MAMeMaAmuyecKuti annapam u uH-
CMpyMeHmanvhvle cpeocmea 01 06padbomKU, aHaiu3a u cucmemamuzayuu uHgpopmayuu no
meme uccie008aHus

1

JluckperHas MareMaTuka

1

JIuHeliHas anre6pa " aHAJIMTUYCCKasi TCOMETPUA

12

IIporpammupoBanue

2

MarteMaTH4YeCKUN aHaJIN3

2

Teopust BEpOATHOCTEN U MaTeMaTUYeCKasi CTAaTUCTUKA

HpaKTI/IKa 110 TTOJIYUCHUTIO IECPBUYHBIX HpO(I)eCCI/IOHaJ'ILHLIX YMCHI/Iﬁ U HaBBIKOB, B
TOM YHCJIC ICPBUYHBIX YMCHI/II\/'I 1 HaBBIKOB H&y‘lHO-HCCJ’IC}IOB&TCJ’IBCKOﬁ JACATCIIb-
HOCTH

JuddepenumanbHble U Pa3HOCTHBIE YPAaBHEHUS

OOBEKTHO-OPUEHTHUPOBAHHOE TPOIPaMMUPOBAHNE

Onemenmol meopuu HeuemkKux MHoJKcecme

ANTOPUTMBI U CTPYKTYPBI JAHHBIX

Marematnueckas dJKOHOMHUKA

byxranrepckuii ¥ ynpaBiaeHYECKUN ydeT

Hayuno-ucciienoBarenbckas pabora

CucTtemMbl KOMIIBIOTEPHON MaTEMaTUKH

AHamn3 JaHHBIX

Uccnenosanue onepanuii

Paspabotka npunoxenuii B cpene Microsoft Office

Kommprorepnas rpaduxa

oo~ lWWWIW

OO11ast TeOpHs CUCTEM




Howmep
cemecrpa*

Oransl GOPMHUPOBAHUS U TPOBEPKH YPOBHSI C(HOPMUPOBAHHOCTH KOMIETEHIUH 110

JUCUHUIUTMHAM, TpakTUKaM B npouecce ocsoenus: OIIOIT BO

6 HMMuTanimoHHOE MOAECIMPOBAHNE

Pa3paboTka Ou3HEC-TIPUIOKEHUN

WEB-nporpammupoBanue

CHuCTEMHBIN aHAIIN3

AHanu3 CII0KHBIX CHCTEM

OcHOBBI (hMHAHCOBBIX BBIYHCICHUI

HudopmaninoHHble cCTeMbI B PMHAHCOBO-KPEIUTHOM chepe

I/IH)KeHepI/IH 3HAHHUH U HUHTCIUICKTYAJIbHBIC CUCTEMBI

COBpeMeHHBIG MCTOAbI U CUCTCMbI IIPUHATUSA peLHeHI/Iﬁ

Nudopmanmonnas OM3Hec-aHaTUTHKA

Pa3pabotka npunoxeHuil 1yisi MOOMJIBHBIX YCTPONCTB

Pa3pa60TI<a nmporpamMm CUCTEMHOI'O Ha3HAYCHHA

(OO IN|N|O|O|O|OO|OO| O

[IpenauruioMHast mpakTHKa

8 38.H_II/ITa BLIHYCKHOﬁ KBaHH(i)HKaHHOHHOﬁ pa6OTbI, BKJIKOYas MMOATOTOBKY K 3alllUTC

Y IPOLEYPY 3aIIUThI

>l<HOMep CEMECTPa COOTBCTCTBYCT OTAIly (1)OpMI/IpOBaHI/I$I KOMIICTCHIIN

7.2 Onucanmne nokasartesjie u KPUTEPUEB OLICHUBAHUA KOMHCTCHHHﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCaHHUE IIKAJbI ONCHUBAHUA

IInanupyemsle
pe3yIBTaThl OCBO-
SHHSI KOMIICTeH-
uH (MHIAKATOPHI
JIOCTIDKEHUS KOM-
TICTCHITHH )

YpoBeHb OCBOEHUS

«HEYIOBJICTBOPH-
TENLHO»
(MMHUMATBHBITA
HE JIOCTUTHYT)

«yIIOBIETBOPH-
TETHHO»
(MMHUMAITBHBIH,
TIOPOTOBKII)

«XOPOIIIO
(cpennuii)

«OTJINYHO
(BBICOKHIA)

OneHouHoe
CpEenCTBO

IIK-17 - cnocobrocmb ucnonb306ams 0OCHOBHbIE MEMOObL eCMeCn8eHHOHAYY
OesimenlbHOCmU /i MeoPEemuiecko20 U IKCHEPUMEHMANbH

020 UCCNIe08aHUSA

HBIX OUCYUNTIUH 8 NPOPeCCUOHATbHOU

3HaTh: VYpoBenb 3HaHuN | MUHUMAaIBHO VYpoBeHb 3Ha- | YpOBEHb 3HaHUIL
- OCHOBHBIE Me- | HHXeE MUHH- | JOIYCTHUMBII HUil B 00BEMe, | B 00BEME, COOT-
TOJBI ecTe- MalbHBIX TpeOOo- | ypOBEHb 3HAHMH, | COOTBETCTBY- BETCTBYIOIIEM
CTBEHHOHAYUYHBIX | BaHMH, HMEJIH | JONMYIICHO MHO- | IOIIEM Ipo- nporpaMMe MoJ-
JUCLUIUINH C MecTo  TIpyOwle | TO HEerpyOBIX | rpamMMe IoJI- TOTOBKH, 6€3
LIEJIbIO UX UC- OIINOKH OIIMO0K TOTOBKH, J10- OmIO0OK
MOJIb30BAHUS B MyIIEHO He-

npodeccronab- CKOJIBKO He-

HOM JIeATENIbHO- rpyObIX OIIH-

CTH JJIs TeOpe- 60k

TUYECKOrO U

SKCHEPUMEH-

TaJIBHOTO HCCIIe-

JIOBAaHUS

YMers: IIpu  pewenun | IIponemoncrpu- | IlponeMosn- IIponemoncrpu-
- HCTIOJIb30BaTh CTaHJapTHBIX POBaHBI OCHOB- | CTPHUPOBAHBI pOBaHBI BcE OC-
OCHOBHEIE Me- 3a1ad He Mpoje- | Hbe YMEHUS, | BCE OCHOBHBIC | HOBHBIC yMEHUS,
TOIIBI ecTe- MOHCTPHUPOBAHBI | PEUICHBI THIO- | YMEHHSA,  pe- | pemeHsl BCE
CTBEHHOHAYUYHBIX | OCHOBHBIE yMe- | BBIE 3aJa4d C | IIEHBI BCE OC- | OCHOBHBIE 3a7a-
JUCLUIUIMH B HUSI, UMEIN Me- | HerpyObIMHU HOBHBIE 3aJla- | YU C OTHAENbHBI-
npodeccuoHanb- | CTO rpyOble | ommOKaMu, BBI- | UM C HETPY- | MH HecylIle-
HOH JIeSITeNIbHO- | OLIMOKH HOJHEHBI BCE | ObIMM  OIINO- | CTBEHHBIMH

CTH JJIs TEOpe- 3aJaHMs, HO HE B | KaMH, BBINOJI- | HEJOYETaMU,
THUYECKOr0 U MOJIHOM 00beMe | HEHBl BCE 3a- | BBIIOJIHEHHI BCE

OKCIICPUMCH-

JaHusg B II0JI-

3aJaHuss B IIOJI-

JlabopatopHsIe
paboThl,  3agauu,
9K3aMeH (BOIPOCHI
Y 3aJIaHHS)




ITnanupyemsie
pE3yJIbTaThl OCBO-

YpoBeHb OCBOCHUS

«HEYIOBIETBOPH- | «yIOBIETBOPH-
€HHSI KOMIIETEH- OrneHogHOE
¥ (METAKATODEL TENBHO» TENBHO» «X0pomIo» «OTIHYHOY cpezcTBo
HOCTIDKEHIS KOM- (MUHEMATBHBIH (MI/IHI/IManLHf,H/I, (cpemmmit) (BBICOKHMIA)
HE JIOCTHTHYT) TIOPOTOBKII)
TICTCHITVH )
TaJIBHOTO HCCJIIE- HOM o00BeMe, | HOM 00BEME
JTIOBaHUS HO HEKOTOpEIC
C HeJJoYeTaMH
Bnanerts: IIpu pewenun | Umeercs wmunu- | Ilponemosn- IIponemoncrpu-
- IPaKTHYCCKHU- CTaHJAPTHBIX MaJbHBIA HA0Op | CTPUPOBAHEI POBaHBI HAaBBIKH
MU HaBbIKAMH 3a/a4 He MPOJic- | HABBIKOB Ui | Oa30BBIC IpU  pEIICHUH
WCIIOJIb30BaHUS MOHCTPUPOBAHBI | PEUICHUS CTaH- | HABBIKU  TPHU | HECTAHJAPTHBIX
OCHOBHBIX Me€- 0a30BbIC HABBI- | JAPTHBIX 33/1a4 C | PCIICHUU 3amad Oe3 omu-
TOJIOB €cTe- KW, UIMEJT MECTO | HEKOTOPBIMHU CTaHJApTHBIX 0OK U HEJI0YECTOB
CTBEHHOHAYYHBIX | TPYObIe OIIMOKN | HEeZOYeTaMH 3amad ¢ HEKO-
JTUCHHTUTHH B TOPBIMH HEIO-
npogeccroHab- qeTaMu
HOH JIeATEILHO-
CTH IJIS TeOope-
TUYECKOTO U
IKCIIEPUMEH-
TaJbHOTO HCCIIe-
JIOBaHMsI.
IIK-18 - cnocobnocmsv ucnonb3oeams cOOMEEMCMEYIOWULL MAMEMAMUYECKUll annapam u UHCMpYMEeHmanbHble
cpedcmea 0 06pabomKuU, AHANIU3A U CUCMEMAMU3AYUY UHDOPMAYUU RO MeMe UCCIe008AHUs
3HaTh: VYpoBeHb 3HaHUN | MUHUMAaIBHO YpoBeHb 3Ha- | YpoBeHb 3HaHui | JlabopaTopHbie
- COBPEMEHHBIN HUXKE MHHH- | JOIYCTUMBIN HU#l B 00BeMe, | B 00bEeMe, COOT- | paboOThI,  3amayH,
MaTeMaTHYECKUI | MabHBIX TPeOO- | YpOBCHH 3HAHWUI, | COOTBETCTBY- BETCTBYIOIIEM 9K3aMeH (BOIPOCHI
ammapar u WH- BaHWIl, WMeNH | AONMYIIEHO MHO- | IOIEM  Mpo- | mporpamMMe MoNa- | W 3aaHus)
CTpYMEHTAIIlbHBIE | MECTO  TPYOBIe | To HETpyOBIX | rpaMMe  TOJI- | TOTOBKH, 03
cpencTBa ais OIIHOKH OIIMO0K TOTOBKH, JO- | OIIHUOOK
00paboTKH, aHa- MyoieHo  He-
JU3a U cucTeMa- CKOJIBKO  He-
TU3AIUH HHOP- rpyOBIX OIIH-
MallHH. 060K
YMers: IIpu  pewenun | IIponemoncrpu- | IIponemosn- IIponemoncrpu-
- HCTIONIb30BAaTh CTaHIapTHBIX pOBaHBl OCHOB- | CTPUPOBAHBI pOBaHBl BCE OC-
COOTBETCTBYIO- 3a/1a4 HE TpOjie- | HbIe YMEHUsI, | BCE OCHOBHBIC | HOBHBIC yMEHHUS,
[IM{A MaTeMaTH- | MOHCTPHPOBAHBI | PEICHBI THIO- | YMEHHUS,  pe- | PeIICHBI BCE
YECKHH almapar | OCHOBHBIE yMe- | BBIe 3aJadd C | OICHBI BCE OC- | OCHOBHBIC 3aja-
U HHCTPYMCH- HUS, IMEIIN Me- | HerpyObIMH HOBHBIC 3aJla- | YA C OTHENIBHBI-
TaNbHBIC CPe]l- CTO rpyOble | ommOKaMu, BBI- | UM C HETPY- | MH HecylIe-
CTBa U1t 00pa- OIIHOKH MTOJTHEHBI Bce | ObIMM  OIIMO- | CTBEHHBIMH
0OTKH, aHAITN3a 3aJaHus, HO HE B | KaMH, BBINOJ- | HEJOYETaMH,
CUCTEMaTH3aLuU MOJTHOM 00beMe | HEHBI BCE 3a- | BBIIOJIHEHBI BCE
HH(POPMAITUH 110 JlaHusT B TIOJI- | 3aJlaHusl B TIOJI-
TeMe UCCIIe/I0Ba- HOM 00BeMe, | HOM 00ObeMe
HUSL. HO HEKOTOpbIe
C HeJI0UeTaMHU
Bnaners: IIpu pewenun | Umeercs wmunu- | IIponemosn- IIponemoncrpu-
- MPaKTHYECKHU- CTaHIAPTHBIX MaJIbHBIA HA0Op | CTPHUPOBAHBI pPOBaHBI HABBIKH
MU HaBBIKAMH 3aa4 He MPOJie- | HABBIKOB Uit | 6a30BEIC pH  pEIICHUH
UCIIOJIb30BaHUS MOHCTPHUPOBAHBI | PEUICHUS CTAaH- | HABBIKU  TIPU | HECTaHJAPTHBIX
MaTeMaTHYECKO- | 0a30BbIC HAaBBI- | NAPTHBIX 33/1a4 C | PCIICHUU 3amad Oe3 omu-
ro amnmapara u KH, IMEII MECTO | HEKOTOPBIMHU CTaHJApTHBIX 0OOK U HEJIOYETOB
HHCTPYMEHTAJb- | TPYOBIC OIIMOKU | HeJoYeTaMHu 3a/la4 C HEKO-

HBIX CPEJICTB JJIs
06paboTku, aHa-
JM3a U CHCTeMa-
TH3AIH HHOP-

TOPBIMU HCEI0-
qyeTtaMu
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ITnanupyemsie YpoBeHs ocBoeHUs
pE3yJIbTaThl OCBO-

«HEYJIOBJIETBOPU- | «yIOBIETBOPH-
€HHSI KOMIIETEH- OrneHogHOE
TEJTBLHO» TETBLHO» «XOPOLIO» «OTIMYHO»
UMK (MHIMKATOPBI . . . " CpeNCTBO
(MuHMMANBHBIA | (MHHAMAJIBHBIH, (cpemmmit) (BBICOKHMIA)
JOCTHIKEHUS KOM- .
HE JJOCTHIHYT) HOPOTOBBIi)

TICTCHITVH )

MalHuu I10 TEME
HCCJICOOBAHMA.

7.3 TunoBble KOHTPOJIbHbIE 33J]aHUA WJIM HHbIE MATepPHAJIbI, HE00XO-
AUMBbIE ISl OLIEHKHU 3HAHMA, YMEHUIl, HABBIKOB, XapaKTEePU3YyOIIUX 3TAMbI
(popmupoBanus komnereHuuil B npouecce ocsoenusi OIIOI BO

Jlabopamopnuie pabomut
Ilpumep nabopamopmuoit padomui

Jlabopamopnasa pavoma Nel.

Ilens pabOTHI: MONMYYUTh TMPAKTUYECKHE HABBIKA TIOCTPOCHHS (DYHKITHIMA
MPUHAIICKHOCTH C MCTIOIB30BAHMEM aHATUTHYCCKOTO MPEJCTABICHUS M HAXOX-
JICHUST OCHOBHBIX XapaKTEPHUCTHUK HEUCTKIX MHOKECTB.

3anmanue:

1. HM 3amano TaGau4HO:

x1 X2 X3 x4 x5 X6 X7 X8 X9 x10

A 0,1 0,8 0,7 0,3 0,6 0,4 0,7 0,8 0 0,1

Haiiru:
a) Beicoty HM;
0) Hocutenb HM;
B) ai-ceuenwue mnpu o = 0,3;
') TOUYKHU TIepexoa (€Ciau TOYHO OMPEAeNIUTh HEb3s, TO MPUMEPHO);
1) sippo HM;
e) pa3noxuts HM mo ypoBHSM.

2. [ToctpouTts rpadux GyHKIuU npuHaaiexHocty HM, 3aganHoro ananuTu-
YECKHU:

ﬂ(X,a,C)=m,mea =2, ¢=5xeE=[0,50], Ax = I.

+€

VYkazanue: 3HaueHus @I cokpatuTh 10 AecATHIX (OJHOrO 3HAKa Mocie 3a-
IATOMN).

Haiitu:

a) Beicoty HM;

0) Hocurenb HM;

B) ai-ceuenue mpu o = 0,3;
T) A1pO;

1) TOUKHU TIepexo/ia.

OTMeTHTh BCE HalICHHBIC BETMYMHBI Ha rpaduke.
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3. ®I1 HM 3anana ananutuuecku. [loctpouts rpaduk. OnpenennTs BICOTY
HM. IIposectn Hopmanuzanuro OII.

A4 B N
m,XeE—[O,lOO],Ax—].

He (X) =

3aoauu

Komrmiekt 3amad dopmupyercs st KaXIoro 00ydaromerocs WHIWBUIY-
anbHO. J[71s1 oOecnieueHns] YHUKATbHOCTH UCXOIHBIX JAaHHBIX MCTIOJIB3YETCS aBTOP-
CKO€ IMporpaMMHOe oOeclieueHne, KOTOpOoe MO3BOJSET aBTOMATUYECKU T€HEPUPO-
BaTh 3a7aHusl. TakuM 0Opa3oM €XEeroJHO FeHEPUPYETCS HOBBIM KOMIUIEKT 3a/ad.
Huxe npuBeieH npuMep 0JIHOT0 KOMILJIEKTA.

Kommmiekt Nel

Xapakmepucmuku HeuemkKux mMHooucecnie
HeueTtkue MHOECTBA 3aJJaHbl AaHAIUTHUECKU:
HM Nel - ®IT xosiokoJ1 ¢ mapaMeTpamu:
a=1
b=69
c=31.2
HM Ne2 - ®II tpeyrospHas ¢ napaMeTpamu:
a=28,6
b=334
c=384
HM Ne3 - ®II Tpane3ougHas ¢ napaMmeTpaMu:
a=30,8
b=359
c=395
d=143
3AZTAHME 1. IToctpouts 3ananasie HM Ha yHuBepcansHOM MHOXkecTBe E = [ 24, 44 ]
3AZTAHME 2. HaiiTi oCHOBHBIC XapaKTepUCTHKH 3a1aHHbIX HM: supp, hgt, core.
3AJZTAHME 3. Haiiti Touku nepexona 3aaaHHsix HM.
3AZIAHUE 4. Haiitu anpda-cedenne 3aganasix HM npu ansda = 0
3AJJAHUE 5. HaiiTu pe3ynbrar onepanuil JOMoaHeHUs Kaxxa0ro u3 ucxoueix HM, onepauuii nepeceuenus,
00beANHEHNS, PA3HOCTH, OTPAaHUYECHHON PAa3HOCTH, TU3BIOHKTHBHON CYMMBI, allreOpanieckoro MpOou3BeICHNS 1
anredpandeckoi CyMMBI 331JaHHBIX MHOXECTB.
3AJJAHUE 6. Cpenu UCXOQHBIX U PE3YJIbTUPYIOLIUMX MHOXKECTB U3 3a/1aHUs 5 ONpPEAeNIuTh YHUMOAAJIbHBIE, HOP-
MaJIbHbIE/CyOHOpMaJIbHbIE M BHITYKJIbIe/HEBHITYKJIbIE.

Onepauuu HAO HEYemKUMU MHONCECMBAMU

x1 X2 x3 x4 x5 X6 X7 x8 X9 x10
A 0,3 0,9 0,9 0,4 0,3 0,6 0,1 0,4 0 0,5
B 0,7 0,8 0,4 0,1 0,6 0,9 0,4 0,6 0,4 0,3
C 0,9 0,8 0,5 0,9 0,4 0 0,6 0,4 0,9 0,6
D 0,2 0,2 0,8 0,5 0,6 0,7 0,3 0,1 0,6 0,5
E 0,1 0,9 0,8 0,7 0,9 0,6 0,3 0,9 0,7 0,5
3AJIAHUE 1. HaiiTi He4eTKOe MHOYKECTBO, 33/IaHHOE BHIPAKEHUEM
0)(B-C)DA

H(—=A-B)NC
2)—|(DOAsb—|E)
3)Amb—BuU—(CssD)

4)—=E-AmgB&@ Css—D

3AZIAHME 2. Haiitu pe3yabTat onepariy KOHIEHTPUPOBAaHHS HedeTKoro MHoxkecTBa C.

3AZTAHME 3. HaiiTu pe3yapTaT onepariy pacTsHKeHUs He4eTKoro MHOKecTBa C.

3AZIAHME 4. Haiitu pe3yapTaT onepariy yMHOKEHHS Ha YnCiIo a HedeTkoro MHoxkecTBa C mpu a = 0, 1.
3AJAHUE 5. HaiiTH BBIITyKITyI0 KOMOWHAIIMIO HEUETKMX MHOXeCTB A D

Beca mHoxecTB B mopsaake ux ciuepoBanus: 0,96 ; 0,04 ;

3AJAHME 6. Haiiti mHOkecTBO P(C,K) - pe3ynpraT nelicTBus oneparopa yBenniyeHus HeuéTkoctd @ Ha MHO-
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skectBO C.

Snpo:
K(x1)=1/x1+0,9/x2+0,4/x3+0,7/x4+0,4/x5+0,1/x6+0,7/x7+0,7/x8+0,1/x9+0,4/x10;
K(x2)=1/x2+0,5/x1+0,9/x3+0,8/x4+0,4/x5+0,7/x6+0,1/x7+0,5/x8+0,8/x9+0,2/x10;
K(x3)=1/x3+0,5/x1+0,4/x2+0,6/x4+0,6/x5+0,6/x6+0,9/x7+0,7/x8+0,1/x9+0,5/x10;
K(x4)=1/x4+0,6/x1+0,9/x2+0,1/x3+0,9/x5+0,1/x6+0,1/x7+0,8/x8+0,6/x9+0,1/x10;
K(x5)=1/x5+0,2/x2+0,3/x3+0,5/x4+0,2/x6+0,5/x7+0,2/x8+0,4/x9+0,7/x10;
K(x6)=1/x6+0,1/x1+0,3/x2+0,3/x3+0,8/x4+0,1/x5+0,5/x7+0,9/x8+0,5/x9+0,3/x10;
K(x7)=1/x7+0,8/x1+0,8/x2+0,6/x3+0,1/x5+0,1/x6+0,1/x8+0,3/x9+0,5/x10;
K(x8)=1/x8+0,7/x1+0,7/x2+0,5/x3+0,1/x4+0,5/x6+0,5/x7+0,9/x9+0,4/x10;
K(x9)=1/x9+0,9/x1+0,3/x2+0,5/x3+0,6/x5+0,2/x6+0,3/x7+0,3/x8+0,3/x10;
K(x10)=1/x10+0,6/x1+0,2/x2+0,8/x3+0,6/x4+0,2/x5+0,3/x6+0,2/x7+0,2/x8+0,1/X9;

Paccmosnus + unoexcwr Heuemxkocmu

x1 X2 X3 x4 x5 X6 X7 X8 X9 x10 x11 x12 x13
A 0,8 0,2 0,5 0 0,6 0 0,2 0,1 0 0,3 0,4 0,5 0,9
B 0 0,5 0 0,6 0,2 0,3 0,3 0,4 0,3 0,2 0,6 0,3 0,9
C 0,6 0,7 0 0 0,7 0,6 0,2 0,2 0,7 0,7 0,3 0,9 0,3
D 0,6 0,1 0,6 0,5 0 0,1 0,8 0,1 0,9 0 0,9 0,6 0,9
E 0,3 0,2 0,1 0,5 0 0,9 0,7 0,7 0,3 0,5 0 0 0,6

3AJTAHU A
1. HAWUTU:

- abCOJIFOTHOE PacCTOSIHUE XEMMUHTa;

- OTHOCHUTEJIFHOE PacCTOsIHIE XEeMMHUHTa,

- abcomoTHOe EBKIIMIOBO paccTosiHueE;

- OTHOcUTebHOE EBKINIOBO paccTosiHuE;

- abcomnoTHYI0 EBKITIOBY HOpMY;

- OTHOCHUTENbHYI0 EBKIINIOBY HOpMY;

MEXy CIEAYIOIMMHU apaMu HeueTKux MHoxecTB: A u D, B u E.
BOIIPOC: Kakue MHOKecTBa HanboJee yIajaeHbl IpyT oT Apyra?

2. HAWTH (OLIEHUTD):

- IMHEHHBIA UHAEKC HEYETKOCTH;

- KBaIpaTUIHBIA HHIEKC HEUYSTKOCTH;

- HEYEeTKOCTb Yepe3 IHTPOIIHIO;

- Mepy ueTkoctu U Mepy HEuetkoctu frepa mpu creneHun HeueTkocTu p = 4.
JUTSI CIIEAYIONIUX HEYETKIX MHOXKECTB: A, C.

BOITPOCHI:

2.1 Kakoe ucxonnoe HM sBrnsiercst 6oee 4eTkum?

2.2. Kaxoe ncxognoe HM siBnsiercst Oonee HedeTKUM?

3. HAMTU BeKTOpHbIil HHINKATOP HEYETKOCTH ISl MHOKECTB U3 33/[aHUs 2.

Heyemxoe mnoowcecmso, quyuupoeaHHoe 0m06pa9fceHueM
MOoLIHOCTh 3aJJaHHOT'O MHOXKECTBA: 5
MOoIIHOCTh HCKOMOTO MHOKeCTBa: 10
HeueTtkoe MHOXECTBO:

x1 X2 x3 x4 X5
0,92 0,98 0,20 0,42 0,64
OTtobOpakeHne
L:
{
x1:{ y2;y3;y4;y5}
x2 {y2}

x3 :{ y4;y5;y7;y8}

x4 { yly2;y4;y6;y7}
x5 { yLy2;y3;y4y5}
}

3amaHne: HAMTH HEYeTKOe MHOXKECTBO, HHAYITMPOBaHHOE 0ToOpaskeHreM. Haliti obpaTtHoe oTobpaskeHHe.

Ycenoenvie neuemxue muosxcecmesa
Hcxonnoe MmHOXecTBO A

x1 X2 X3 x4 x5 X6 X7 X8 X9

0,200 0,167 0,100 0,125 0,000 0,167 0,000 0,000 0,000

Hcxonnoe orHomenue R:

[yl | y2 [ y3 | y4 | y5
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x1 0,111 0,000 0,000 0,167 0,000
X2 0,500 0,167 0,200 0,100 0,000
X3 0,000 0,200 0,000 0,000 0,500
X4 0,167 0,000 0,000 0,200 0,000
X5 0,125 0,000 0,333 0,125 1,000
X6 0,100 0,143 0,333 0,000 0,000
X7 0,125 0,333 0,000 0,000 0,000
X8 0,000 0,000 0,000 0,000 1,000
X9 0,250 0,000 0,000 0,000 0,000

3apanue: Haiitu ycnosHoe HM B, unaynuposanHoe HM A u otHomeHnueM R

Onepauuu Had HeuemkKumu duciamu
HeuyéTKkoe mHoXKecTBO A

MA(x) 0 0,45 0,93 1 0,67 0,33 0
X 2 4,27 6,63 7 7,33 7,67 8
HeuéTkoe mHoOecTBO B

uB(y) 0 0,33 0,67 1 0,67 0,33 0
y 5 5,33 5,67 6 6,67 7,33 8
3apgaHua:

a) HaliTM NpoTUBOMONIOXKHOE HEYETKOE YMC/IO K Yncay A
6)HaitTn cymmy HeyeTkux uncen A v B

Bonpocs! 1 3axaHus AJ5 NPOBeACHUS MPOMEKYTOUYHOI0 KOHTPOJISA (IK-
3aMeH)

Komnemenyus: «IIK-17 - cnocoonocms ucnonv308ams 0CHOB8HblE MEMOObl
ecmecmeeHHOHAYYHbIX OUCYUNIUH 8 NPOPeCcCUOHANbHOU desimelbHOCIU OJisl Meo-
Ppemuyecko2o U IKCNePUMEHMAIbHO20 UCCIe008AHUSLY

Bonpocul k 3x3ameny

1. Ilenu u 3a7auu AUCUMIUIMHBI, €€ CBA3b C APYTUMU JUCIUIUIMHAMH y4ueO-
HOTO IIpoLecca.

2. TloHsTHE HEONPEIEIEHHOCTH U HEYETKOCTH.

3. CBs3b TEOPUM HEUYETKMX MHOXKECTB, HEUETKOM JIOTUKU U TEOPUU HEUeT-
KOT'O yIIPaBJICHHUS.

4. Wctopus pa3BUTHsI HAYyYHOTO HANPABICHMUS.

5. TloHATHe 0OBIYHOTO U HEYETKOro MHOKecTBa. OnpeieneHrne XxapakTepu-
CTUYECKON (PYHKIMH OOBIYHOIO MHOXKECTBA M (PyHKUMM IpuHaminexHoctn HM,
CXOACTBO M paznuuue. [IpuMepbl 4eTKHX UM HEUYETKUX MHOXECTB. DOpMBbI mpe-
crasyieHnss HM.

6. OcHoBHbIe XapakTepuctuku HM: ompenenenne HOCUTENS, TOUKU Tiepe-
xoJ1a, siapa, BeICOTHI U oi-cedeHus HM. Ilpusectu rpaduueckuii npumep, OTMETUTD
xapakrepuctuku. [lyctoe HM.

7. Bpicora HM. CBOIICTBO YHUMOJAIBHOCTH M HOpMaJIbHOCTH. Hopmaiu-
3auus HM. [Ipumepsr.

8. a-ceuenue u o-ypoBenb HM. Paznoxxenne HM 1o a-ypoBHsIM, TeopemMa
O JIEKOMITO3HIINH.

9. Bemyxknocts HM. [Ipumepsr.
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10. PaBenctBo u BinoxeHHocts HM. [lpunuun nomunuposanus. [Ipumepsr.

11. OcHoBHbie onepauuu Hajg HM: nononHenue, oObeauHEHUE, Mepeceye-
Hue. [Ipumepsl aHaATUTUYECKOTO BBITTOJHEHUS M TpauuecKoro n300paskeHust 3THX
OTIepaLUU.

12. TlpuopuTET BBHIMOIHEHUS ONEpPaLIUK.

13. CgoiicTBa omnepanuii 00beAUHESHUS U TIEPECCUCHUS.

14. Onepanuu pazHOCTH U TU3BIOHKTUBHOW cyMMbl HM, mpumepsl ananu-
TUYECKOTO BBIMIOJIHEHUS 3TUX omnepanuid. Onepaiuu KOHIICHTPUPOBAHUS U PaCTsi-
xenust HM, npuBectu rpaduueckuit mpumep.

15. Anrebpanueckue onepaunu Hag HM. AnreOpanyeckoe npou3BeieHHE U
anrebpandeckas CyMMa, UX CBOMCTBa. J{0Ka3aTeabCTBO CBOWCTB anreOpanmyecKux
oneparuii Hag HM (Ha mpou3BOJILHOM MPUMEPE).

16. AnreOpanueckue oneparuu Hajg HM, ux oTaudue ot APyrux onepanui
Hag HM. Onepanust BO3BEEHUS B CTEIIEHb M €€ YACTHBIE CIIy4au: KOHLIEHTPUPO-
BaHUeE U pactskeHue HM.

17. Onepanust ymMHOXKeHUSI Ha uncio. Beimykinas komOunanus HM. Onepa-
TOP YBEJIUYECHUS HEUETKOCTH. JlekapToBo npousseneHne HM.

18. KycouHo-nuHeliHble QyHKIMU npuHaiiesxkHocty HM, ocoOGeHHOCTH UX
MIPUMEHEHUSL.

19. S- u Z-o6pazuble pyHKIMH pUHAIe)KHOCTH HM.

20. TT-o6pazubie pynkunu npuHagiesxxnoctn HM.

21. TpeyronsHbie HOpMBI U KOHOPMEI. [Ipumepsl. CriennanbHbIE YpaBHEHHS
JUTS Tapbl «HOpMa-KOHOpMay. [IprMep ucnosib30BaHus CENUATbHOTO YPaBHEHHUS.

22. CBoiicTBa TpeyroJpHbIX HOPM U KOHOpM st N aprymenToB. [lapamer-
pU30BaHHBIE HOPMBI U KOHOPMBHI.

23. IloHsTHE PACCTOSHHUSI MEXAY MHOXECTBAMH. AKCHOMBI PaCCTOSHUS.
AOCOIIOTHOE U OTHOCUTEIIbHOE paccTosiHiue XeMMuHra Jj1st HM.

24. AGCOIOTHOEC M OTHOCHUTEIIBHOE E€BKJIMIOBO paccrosHue. OnpencneHue
€BKJIMJIOBBIX HOPM. YaCTHBIN Cilyyald €BKJIMAOBBIX HOPM.

25. O0bpIYHOE MHOKECTBO, ONrpKaiiiiee K HeueTkoMy. CBOWCTBA, CBSI3aHHBIC
¢ OmkaiuM OOBIYHBIM MHOKECTBOM. JIMHEHHBIN U KBaJIpaTUYHBINA WHJICKCHI He-
YETKOCTH.

26. AKCMOMAaTHYECKU TMOaXo K ompeaencHuio HeueTtkocth HM. Orenka
HEYETKOCTH uepe3 sHTponuio. Mepa Heuetkoctu P.frepa.

27. TlonsaTie n-apHOTO W OMHAPHOTO HEUETKOTo OTHOIIeHusA. HedeTtkoe oT-
HOILIEHHE «X MPUOIU3UTEIBHO PaBEH Y», «X MHOro Ooiiblie y». M300paxeHue He-
yeTkux oTHoIeHui Tuna XRX u XRY ¢ momoiibio HeueTkux rpados.

28. Hocutenb HeYeTKOro OTHOIIECHUS. Biio)keHHbIE (CTPOTO U HECTPOTO) He-
YETKHE OTHOILICHHMS. (L-CEYEHHE HEYETKOrO0 OTHOLIEHHWs. Teopema O IEKOMITO3M-
L[UH.

29. IlepeuncnuTh U JaTh OMpENETICHUE BCEX OMEpalnii HaJl HEYETKUMH OT-
HOIIICHUSMH.

30. O6patHoe oTHomieHre. OOBIYHOE OTHOIIEHHE, Omkaiiiee K HeYeTKO-
My. CBOMCTBa TUCTPUOYTUBHOCTU HEUETKUX OTHOIIICHUM.
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31. Ilpoekuun HeyeTknx oTHouieHWil. HopmanbHbie U cyOHOpMasbHbIE He-
YeTKHe OTHOUIEHUsA. [{unmHapuyeckne NpoAOJKEHUs MPOEKINI HEYETKUX OTHO-
meHuii. CBOMCTBO cenapadeabHOCTH.

32. MakcuMUHHAs KOMITO3MIIUS HEUETKUX OTHOIICHHWH U ee CBoWcTBa. Mu-
HUMAKCHAasI M MAKCHUMYJbTUIUIMKATUBHAS KOMIIO3UIUSA HEYETKUX OTHOIIEHUM.
O60011eHNe MAKCUMUHHONW KOMITO3UIIUH.

33. CBoiicTBa pedieKCUBHOCTH U aHTUPE(DIEKCUBHOCTH HEYETKUX OTHOIIE-
Hui. CBONCTBAa CUMMETPUYHOCTH U AaHTUCUMMETPUYHOCTA HEUETKUX OTHOIICHUM.
CosepiiieHHast anTucummerpusi. [Ipumepsr.

34. TpaH3UTUBHOCTh HEYETKUX OTHOIIEHUH. TpaH3UTHBHOE 3aMbIKaHUE.
Teopema 0 TpaH3UTUBHOM 3aMbIKaHUMU.

35. CnenasibHBIC THIBI HEYETKUX OTHOIIeHWH. HeueTkwe oOTHOMIEHUS
IpeanopsiiKa u nopsiaka. Teopema 2 u CiencTBue.

36. HeueTkue oTHoOmIeHUs moaoOus MU paznuuus. HedeTkue OTHOIIEHUS
CXOJICTBAa M HECXO/ICTBA.

37. [loHsiTHE HEYETKOTO OTOOpaXKEHHUs, OTIMYHUE OT OOBIYHOTO OTOOpaxke-
Husa. HM, unayuupoBanHoe 0TOOpaKeHUEM.

38. YcnoBHble HedyeTkMe MHOXecTBa. HM, mocrnenoBarenbHO 00YyCIOBIH-
BAIOIIUE APYT Apyra.

39. [loHsiTHE HEUETKOW M JMHTBUCTHYECKOW mepemMeHHoM. [Ipumepbl TuHT-
BUCTUYECKOMW MMEPEMEHHOM.

40. HeueTkwue yncia M MX CBOMCTBA.

41. Heuetkue uncina (L-R)-tuma. TpeyroiabHbie ¥ TpanelUeBUIHbIC HEYCT-
KHE YKCIIa, UX (QYHKIIUU IPUHAJJICKHOCTH.

42. YHapHbIC Onepanyy HaJl HEYCTKUMHU YHCIIaMH Yepe3 TMPHUHIUI 00001IIe-
HUS: IPOTUBOTOJI0KHOE HEYETKOE YHCIIO.

43. YHapHbIe omnepaiy HaJl HEYSTKUMHU YHUCIIaMH Yepe3 TMPUHIIUI 0000111e-
HUS: 00paTHOE HEYETKOE YHUCIIO.

44, CnoxxeHue HEYETKUX YHCEIl C UCITOIb30BaHUEM MTPUHIIMIIA 0000IICHUSI.

45. Onepanuy HaJl HEUETKUMHU YHUCJIaMH C HCIOJIb30BAaHUEM CETMEHTHOIO
MPUHIIUIIA.

46. TepM-MHOXKECTBO JTUHTBUCTUYECKOM nepemeHHoM. [lonarue kBanTudu-
karopa. [Ipumenenue KBaHTU(PUKATOPOB MJIsi CO3/IaHUSI HOBBIX TEPMOB M PACIIH-
peHust 0a30BOTO TEPM-MHOKECTBA.

47. Ilonsatue u GopMalibHOE MPEACTABICHUE COCTAaBHOTO TepMma. Buruucie-
HUE 3HAYEHUS COCTaBHOTO TEpMa.

48. IlonsaTre HEYETKON UCTUHHOCTH. MHOTO3HA4YHas Jioruka. HeueTkas Jo-
ruKa Kak 000011eHne OMHAPHOM JIOTUKH.

49. DneMeHTapHbIE UM COCTaBHBIE HEUETKHE BBICKA3bIBAHUS, MPUMEPHI.
OTo0OpakeHNe UCTUHHOCTH HEUCTKUX BBICKA3bIBAHHM.

50. HeueTkue norndeckue omepamyu: OTPUIIAHUE, KOHBIOHKIINS, JU3HIOHK-
1M1, 5KBUBAJIEHTHOCTh, KJIACCUUECKasl HEUETKAsA UMILUTUKALIHS.

Komnemenyus: «IIK-18 - cnocobnocms ucnonv3osams coomeemcmaeayoujull
MAmMemMamuyeckKuti annapam u UHCmMpyMeHmaibHvle cpedcmea 0/ 00pabomku,
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anaiusa u cucmemamulayuu MHd)OpMCll/ﬂ/lu no meme uccie008aHusL»

Bonpocwt k 3x3ameny

1. Heuerkue m npubimxeHHbIE paccyxaeHus. KoMno3numoHHoe MpaBuiio
BBIBO/IA.

2. HedeTkue IMHTBUCTHYECKUE BbICKa3biBaHMs. [IpaBuia npeobpasoBaHus
HEUYETKUX BbICKa3bIBaHUU. [[paBuiia HEUETKUX IPOTYKIIMIA.

3. MexaHu3M HEYETKOTO JJOTUYECKOT 0 BHIBOJIA.

4. Heuerkas 0a3a 3nanuil. [IpaBuia mogHOTH M HEMPOTUBOPEUUBOCTH.

5. biok pemienuii B cucteMe HEYETKOTO JIOTUYECKOro BbIBO/A (C MpuMepa-
MH).

6. Ilpomecco dazsuduramum u nedazzudukanun. MeTtoasl MPOBEACHUS
nedazzudukanuu.

7. Anroput™m HedeTKoro BeIBoJa Mamaanu. ['padudeckuii mpumep.

8. Anroputm HeueTkoro BeiBosa CyreHo. ['padudeckuit mpumep.

9. Aunroputm HeueTkoro BeiBoaa JlapceHa. I'paduuaeckuii mpumep.

10. Anroputm HeueTkoro BeiBoAa LlykamoTo. I'padmaeckuii mpumep.

11. Ucnoan3oBanue Scilab: SCIFLT mis co3manust CHCTEM HEYETKOTO BBIBO-
na.

Ilpakmuueckue 3a0anusn 011 IK3aMeHa

B pamkax mnpakTH4ecKOro 3aJaHus MJisi OLEHKH OCBOEHHUS KOMIIETCHIIMI
[1K-17 u TIK-18 oOyuaromemycs MpeiaraeTcs BBIMOTHUTHL CIEIyIOIee Keuc-
3a/IaHKE.

Cosznate CHB B cucteme Scilab: SCiFLT no TpeboBanusim:

1. 1-2 sxoxusie JIIT

2. 1 Berxomnas JIII

3. Munumywm 4 npasuia B HB3.

4. ns Bcex JIII tpeyronpupie ®DII, mpuHIMO CTaHAAPTHOIO HEUYETKOIO

kiaccudukaropa st YM.

Bapuante CHB:

1. TemnepaTypHbIil peryasTop (BapuaHThI: CIUTUT-CUCTEMA, CMECUTEID )

2. Puck JTII B 3aBHCHUMOCTH OT BO3pacTa BOJIUTENS

3. Ilporro3 Ha momamaHue B 0aCKETOOJIbEHYIO KOMaHAY WIPOKa C yYETOM
pocra.
[Iporuno3 morofs! (TeMnepaTypa, BIaKHOCTb BO3/1yXa).
Puck 6ankporcTBa (IpUObLIbL, pACXOIbI).
WNHuBecTUIMoHHAs MPUBIIEKATEIILHOCTD aKIM (JOHIOBOTO PHIHKA.
PuckoBannocte U T-nipoekra.
OneHka noaxosIIero COTpyAHUKA Ha T0JHDKHOCTD.
OueHka ypoBHS 3peJI0CTH MPEANPUSTHSL.

Nnu pemuth 3a7auy. BapuaHThl HCXOAHBIX JaHHBIX JUIS 3aaauu (HOPMUPY-
I0TCSI aBTOMATHUYECKU C MCIIOJIb30BAHMEM aBTOPCKOIO MPOTrpaMMHOIO obecreue-
Hus. Tematuka 3aaad:

©ooN s
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1. Haittu HM, 3anaHHOE BBIpa)XEHHEM C MCHOJB30BAHHEM ONEPALMI HaL
HM.
Haiitu paccTosiHre MEXly HEUETKUMHU MHOKECTBaMHU.
Onpenenuth HeYeTKOCT, HM 3a1aHHBIM METOIOM.
HaiiT HeyeTKoe OTHOIICHHE, 33JaHHOE BHIPAKEHHUEM.
Haiiti xoMOMHAIINIO HEYETKUX OTHOILIEHUIA.
Pa3noxuTh HEUeTKOE OTHOIIIEHHE (HEYETKOE MHOKECTBO) IO YPOBHSIM.
OnpenenuTs HOCUTEIh HEYETKOTO OTHOIIECHUS (HEUETKOTO MHOKECTBA).
Haiiti TpaH3UTUBHOE 3aMbIKAHUE HEYETKOTO OTHOILICHHUS.
Haittu ycnosaoe HM.

10 Haiitn HM, unaynupoBanHOE OTOOpaKEHUEM.

11. Onpenenuth, KaKUMH CBOMCTBAMU O0JIaaeT 3aJaHHOE HEYETKOE OTHO-
HICHUE.

12. 300pa3uTh HEUYETKOE MHOXKECTBO C MOMOIIBIO HEUYEeTKOro rpada (Tad-
JMYHO, aHATTUTHYECKH U T.1T.).

13. HaiiTu BeIMyKJ1yt0 KOMOUHAIIMIO HEYETKUX MHOMKECTB.

14. HaiiTi npoekiuu HeYeTKUX OTHOIICHUH.

15. HaifTn nuinuHapuyecKue MPOJOKEHHs MPOCKIUNA HEYETKUX OTHOIIE-
Hui. OnpenenuTb, ABISIETCSA M OTHOIIEHUE HOPMAaJIbHBIM.

16. Oneparop yBenTu4eHUs] HEYETKOCTH.

17. BeluncnuTh 3HaYEHHUE COCTAaBHOTO TEpPMA.

©CONOUIEWN

7.4 MeToauvecKkue MaTepuaJibl, ONpeaeasoiie Npoueaypbl OleHUBA-
HHS 3HAHUN, YMEHUH U HABBIKOB M OIBITA JAeATEJIbHOCTH, XaPAKTEPHU3YOUIHX
Tanbl (OPMUPOBAHUA KOMIIETEHIMA

KOHTpOosIb OCBOEHHS AHMCUMIUIMHBI «DJIEMEHTBl TEOPUHM HEYETKUX MHO-
YKECTB» NMPOBOAUTCA B cOOTBETCTBUHU [l0N0KEHMEM CHCTEMBI MEHEI)KMEHTA Kade-
ctBa KyOI'AY 2.5.1 «Tekymuii KOHTpOJIb YCIEBAEMOCTH U MPOMEKYTOUHAS aTTe-
cTanusi 00y4arouIuxcs».

Kpumepuu oyenxu nabopamopnoii pabomaul

OrneHka «OTJIMYHO» BBICTABISIETCS B TOM Cly4yae, KOTJa OOydJarolruiics
MPABUJIHO M TIOJHOCTHIO BBIMTOJHUI OCHOBHOE 3aJlaHHE M, BO3MOXKHO TPU HE0O-
XOJIMMOCTH, JIOMOJIHUTEIFHOE 3aJ]aHue JIa0opaTOpHOU PabOThI, OTBETUI MPABUIIb-
HO Ha TEOPETHYECKHE BOIPOCHI, HA JOMOJHUTEIbHBIE BOIpockl. [loka3an orany-
HbIC 3HAHUS U YMEHUS MIPU BBITIOJHEHUU JTa00paTOpHOI paboOThl B paMKax yuyeOHO-
ro Marepuana.

OreHKa «XOPOII0» BBHICTABIISCTCA B TOM Cllydae, KOT/la 00ydJaroIuiics mpa-
BUJILHO ¥ TIOJTHOCTBIO BBITIOJTHIII 3aJaHue JJa00paTOpHOM pabOThl, OTBETHII HA TE€O-
peTHUYeCKre BOMPOCHI ¢ HEOOIBITUMU HETOYHOCTSIMH, Ha OOJBIIMHCTBO TOTIOIHU-
TEBHBIX BOIIPOCOB TaK)Ke, BO3MOXKHO, JIOMyCKasi He3HAUNTENbHbIE omuoku. [loka-
3aJ]1 TOCTAaTOYHO XOPOINNE 3HAHUS M YMEHHS MPHU BBHITOJHEHUHU JTaOOpaTOpHOH pa-
00ThI B paMKax y4eOHOro Marepuania.
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OrneHka «yI10BJ€TBOPHUTEIbLHO» BBHICTABISIETCSI B TOM CiIydae, Korjaa o0y-
YAIOIIMUKCA MPAaBUIBHO BBIMOJHMI 3a/laHuE J1JaOOpaTOpHOW paboOThl, OTBETUJ Ha
TEOPETUYECKHUE BOIPOCHI C CYIIECTBEHHBIMA HETOYHOCTSAMHU. [loka3an MUHMMAaIIb-
HBIE YJIOBJIETBOPUTEIbHBIC 3HAHNUSA U YMEHHUS NPU BBIIIOJHEHUH J1a00paTOPHOU pa-
OOTBI B paMKax yueOHOro Matrepuana.

OneHka «HeyI0BJETBOPUTEIbHO)» BBICTABISETCS B TOM Cilydae, Korja
0OyJaroLuiicss HENPABWIBHO BBINOJIHWI 3a/laHue Ja00paTopHOi paboThl, HE OTBE-
TAJI HA TEOPETHYECKHE BOIpPOCHL. [lokazan HemoCTaTO4HBIM YpPOBEHb 3HAHUU U
YMEHMH MIPH BBIIIOJIHEHUU JIA0OpAaTOPHOU pabOTHI B paMKax yu4eOHOro MaTepuaa.

Kpumepuu ouenku 3aoauu

OneHka «OTJIMYHO» BBICTaBISIETCS B TOM Cilyyae, KOrja oOydaroluiics
IIPaBUJIBHO CAMOCTOSITENBHO pelnil 3a1a4y. [loka3an OTIM4YHbIE YMEHUS U HABBIKA
pelieHus npodecCHoHANBHBIX 3aj]ad B paMKax yueOHOro Marepuara.

OueHka «X0pouIo» BBICTABIISIETCS B TOM Cily4yae, Korjga oOyJarouiuiics pe-
W 33/1a4y, MPU 3TOM OH JIONMYCTHUJI HE3HAUUTEIbHBIE OLIMOKH, UCIPaBICHHBIC
CaMOCTOATENLHO MOCJE KOHCYJbTAallMU C mpenojaBareneM. Ilokazanm goctaToyHo
XOpOIIIME YMEHUSI U HaBBIKU PEIICHUS MPOPECCUOHABHBIX 33/1a4 B paMKax y4eo-
HOT'O MaTepHaa.

OueHka «yI0BJIETBOPUTEJIBHOY» BBICTABISETCS B TOM cilydae, Korma oOy-
YaIOLUNCS PemiI 3aa4y, JOIYCTU MPU 3TOM CYIIECTBEHHbIE OIMOKHU, UCIIPAB-
JIEHHBIE B WTOTE IOJ IPSMBIM PYKOBOACTBOM Ipernoaasatensd. [lokazan MuHM-
MaJbHBIE YJIOBJIETBOPUTEIBHBIE YMEHUS M HABBIKM PELICHHs] NPOCTEHUIIUX IPO-
(eccroHaIbHBIX 33/1a4 B paMKax yu4eOHOro MaTepuara.

OneHka «HEyIO0BJETBOPUTEIBHO)» BBICTABISETCS B TOM Cilydae, KOraa
oOyJaroluiicss He pemu 3a7ady. YMEHHs] U HaBbIKM pelIeHHs MpodeccroHab-
HBIX 3a/1a4 OTCYTCTBYIOT.

Kpumepuu ouenku npu npoeedenuu 3K3ameHa

OueHka «OTJIMYHO» BBICTABISIETCS OOydarouieMycsi, KOTOpbI oOjamaer
BCECTOPOHHUMHM, CUCTEMATHU3HPOBAHHBIMU M TIYOOKMMH 3HAHMSIMHU MaTepuana
y4eOHOH TpPOrpaMmbl, YMEET CBOOOJHO BBIMOIHATH 3aJlaHUs, MPEAYCMOTPEHHbIE
y4eOHOH MpOTrpaMMOl, YCBOMJI OCHOBHYIO U O3HAKOMUJICS C JOMOJIHUTEIBHOMN JIH-
TepaTypou, peKOMEHJOBaHHOW y4ueOHOU mporpammoii. Kak mpaBuiio, oneHka «oT-
JMYHOY» BBICTABISIETCS 00YyYaroUIeMycsi YCBOMBIIEMY B3aUMOCBS3b OCHOBHBIX IO-
JIOKEHUHN U MOHITUN TUCUUIUIMHBI B UX 3HAYEHUU JJI puoOpeTaeMoi crenuaib-
HOCTH, MPOSIBUBLIEMY TBOPUYECKHE CIIOCOOHOCTH B MOHUMAaHHUM, U3JI0KEHUHU U HC-
MOJIb30BaHUU y4eOHOrO0 Marepuasia, MPaBHIbHO OOOCHOBBIBAIOUIEMY MPHUHSITHIC
pelIeHus], BIaJACOIEMY Pa3HOCTOPOHHUMH HABBIKAMHM W IPUEMAMH BBINOJHEHUS
MPaKTUYECKUX paOOT.

OneHKa «XOpoLIO» BBICTABISIETCS 00yYaroleMycsi, OOHApYXUBILIEMY TOJI-
HOE 3HaHWe Marepuana yuyeOHOMl MporpamMMmbl, YCHEIIHO BBIMOIHSIOMIEMY Mpery-
CMOTpPEHHBIE y4eOHOUW MporpaMMoOi 3aJaHus, YCBOMBIIEMY MaTepual OCHOBHOM
JUTEPATYpPhl, PEKOMEHJIOBaHHON ydeOHOH mnporpammoil. Kak mnpaBuiio, oleHka
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«XOPOITIO» BBICTABISIETCS 00YUYaIOMIEMYCsl, TIOKa3aBIIEeMy CHUCTEMATHU3UPOBAHHBIN
XapakTep 3HAHUW MO JUCIUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEJIbHOMY IOTIOJIHE-
HUIO 3HAHUU B X0JI¢ JaJIbHEHIIEH yueOHOM U MpodheCCHOHAIBHON JesSTEIbHOCTH,
MIPAaBUJILHO MPUMEHSIONIEMY TEOPETUUECKHE TTOJ0KEHUSI IPU PEUICHUH MPAKTHYE-
CKHMX BOIIPOCOB U 3ajad, BJIAJCIONIEMY HEOOXOIUMBIMH HaBBIKAMHU W TMpHEMaMHU
BBITIOJTHEHHUS MPAKTUYECKUX PadoT.

O1ieHKa «YyA0BJIETBOPUTEIbHO)» BBICTABIACTCS O0YyUYarOIIEMYCs, KOTOPBIH
MOKa3aj 3HaHWE OCHOBHOT'O MaTepualia ydeOHOM MporpaMMbl B 00bEME, TOCTATOY-
HOM M HEOOXOJUMBIM ISl JaJIbHEHIIIeH y4eObl U MpeACTOosIIel paboThl IO CIeH-
ATBPHOCTH, CIIPABUJICS C BBIMOJTHEHUEM 3a/IaHHH, TIPETyCMOTPEHHBIX Y4eOHOU TIPO-
IrpaMMOM, 3HAKOM C OCHOBHOW JIMTEpPaTypoOH, PEKOMEHJIOBaHHON Yy4eOHOW mIpo-
rpamMoi. Kak mpaBuiio, olieHKa «yJIOBJIETBOPUTEIIBHO» BBICTABISIETCS 00yYaro-
HIEMYCSI, JOMYCTUBIIEMY MOTPEIIHOCTHA B OTBETAX HA IK3aMEHE WJIM BBINOJIHEHUH
HK3aMEHAIMOHHBIX 3aJaHui, HO 00JajaroneMy HEOOXOIUMBIMU 3HAHUSIMH IO
PYKOBOJICTBOM IIpENoOAaBaTeld ISl YCTPAHEHUS] 3THUX IMOTPEIIHOCTEH, HapyIIaro-
eMy TIOCE0BATEILHOCTh B M3JI0KCHUH YYCOHOTO MaTepHayia M HCHBITHIBAIO-
IeMY 3aTPYAHEHUS MPU BBITTOJIHEHUH MPAKTUICCKUX PadoT.

OlieHKa «HEY10BJIETBOPUTEIbHO» BBICTABIISICTCS 00ydJaroIeMycs, He 3Ha-
I0IIEMY OCHOBHOM 4acTH MaTepuaia yaeOHOU IMporpaMMBbl, JOMYyCKalIIeMy IPHUH-
[UMHAIbHBIC OIMMOKH B BBHITIOJIHEHUU MPEIYCMOTPEHHBIX y4eOHOW MporpamMMoin
3a/IaHUM, HEYBEPEHHO C OOJBIIMMH 3aTPYJHECHUSIMU BBIMOJHSIIONIEMY MpaKTHYe-
ckue paboThl. Kak mpaBuio, olleHKa «HEYJOBIECTBOPUTEILHO» BBICTABISETCA 00Y-
YaIOIIEMYCsl, KOTOPbIA HE MOXKET MPOJOJIKUTh O0yUYeHUE WM NPUCTYNHUTH K Jes-
TEJILHOCTHU MO CHEIUATBLHOCTH 110 OKOHYaHUM YHUBEpPCUTETA 0€3 JOTOJHUTEIIbHBIX
3aHATUH IO COOTBETCTBYIOIIEH TUCIUILIAHE.

8 IlepeyeHb OCHOBHOM M JIOMOJHUTEIBLHOM JIUTEPATYPHI

OcHoBHasi yueOHas1 quTEepaTypa:

1. EdanoBa H.B. DiieMeHTBl TEOPUM HEYETKUX MHOXKECTB: y4eO. MOCO-
oue / H.B. Edanona, E.A. UBanoBa. — Kpacnomap: Kyo6I'AY, 2017. — 202 c. Pe-
xuMm nocryna: https://edu.kubsau.ru/file.php/118/Uchebnoe _posobie ETNM.pdf

2. Heuetkue rubpuansie cucrembl: Teopusa u npaktuka / U.3. baTeip-
mH, A.O. Henocekun, A.A. Crenko. - M.: ®USMATIIUT, 2007. - 208 c. (1=n-
dbopManMoHHbIE U KOMIIBIOTepHBIE TexHonorun) ISBN 978-5-9221-0786-0 - Pe-
*uM focryna: http://znanium.com/catalog/product/544667

3. SxwseBa, I'. D. HeueTkne MHOXKecTBa U HEHPOHHBIE CETH : yuecOHOE
nocobue / I'. 3. SxwsieBa. — 4-e uzn. — Mocksa : UnTepHer-YuuBepcurer Mn-
dopmanmonnbix Texnomoruit (MHTYUT), At ITu Ap Meaua, 2020. — 315 ¢. —
ISBN 978-5-4497-0665-2. — TeKcCT : 2IeKTpOHHBIH // DIeKTpOHHO-OUOIMOTeUHAs
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/97552.html

JlonosiHUTE IbHAS y4eOHas JuTepaTypa:
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Ha. — Mocksa : FOHUTU-JIAHA, 2017. — 127 c. — ISBN 978-5-238-02661-9.
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ISBN 978-5-4497-0196-1. — TekcT : 3IeKTPOHHBIN // DIEKTPOHHO-OMOIMOTeUHAS
cuctema IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/86526.htmi

3.Mockosckuii, U. T Teopust HEUETKUX MHOXKECTB : yueOHoe mocobue / .
I'. MockoBckuii. — CapartoB : CapaToBCKHi TOCYAapCTBEHHbI TEXHUYECKUN YHHU-
BepcuteT umenu FO.A. 'arapuna, 9bC ACB, 2014. — 198 ¢. — ISBN 978-5-
7433-2768-3. — TeKcCT : AJIEeKTPOHHBIN // DIEKTpOHHO-OUOIMOTEYHAs CUCTEMA
IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/80119.html

O [lepeyennb pecypcoB HH(POPMAITHOHHO-TEJTEKOMMYHHUKAIIUOH-
Hoil ceTu «AHTEpHET»

[Tepeuenb DbC
Ne HaumenoBanue Tematuka Cceblika
1. [ IPRbook YuusepcanpHas | http://www.iprbookshop.ru/
2. | OOpa3oBaTesbHbIil TOpTA VYuuBepcanbHas | https://edu.kubsau.ru/
Kyol'AY
3. | Znanium VuupepcanpHas | https:/znanium.com

PexomenyeMble HHTEPHET CANTHI:

— oOpa3zoBatenbHblidl noptan KyOoI'AY [Onexrponnsiii pecypc]: Pexxum no-
cryna: http://edu.kubsau.local

— Hay4Has JJeKTpOHHas OmOnmoTeka Www.elibrary.ru [DnextponHsii pe-
cype]: Pexxum mpoctyna: http://www.elibrary.ru

— marepuansl HanmonaneHoro OtkpbeiToro YHuBepcurera «MHTYyHT»
[DnexTponHbIi pecypce]: Pesxxum gocryma: http://www.intuit.ru

— IIToB6a C.JI. BBeneHue B T€OpHIO HEYETKUX MHOXECTB M HEUETKYIO JIO-
ruky [OnekrponHbiii pecypc] / C.J. IlltoBba // KoOHCYIbTallMOHHBIA LEHTP
MATLAB komnanuu  Softline 2001-2016: [caiit]. Pexum ngocrtyna:
http://matlab.exponenta.ru/fuzzylogic/book1/index.php.

— Kodman A. Benenue B Teopuro HeUeTKHX MHOecTB: Ilep. ¢ ¢pani. -
M.: Pagno u cBs3b, 1982.— 432 c. [OnekTponHslii pecypc]: Pexum nocryna:
http://sernam.ru/book_smn.php

10 MeToanueckue yKa3zaHusl Uil 00y4alOIIMXCHA N0 OCBOEHHIO
AUCHUILIUHBI
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K HOpMaTHBHO-METOIMYECKUM JIOKYMEHTaM M MaTepuanam, odecrneyrBa-
IOIIUM Ka4eCTBO MOJATOTOBKH O0YYaIOIINXCs, OTHOCSATCS:

ITn Ky6I'AY 2.2.1 «Pabouas nporpaMmmMa JUCHUILUIMHBL, TPAKTHKU.

ITn Ky6I'AY 2.5.1 «Tekymuit KOHTPOJIb YCIIEBAEMOCTH M IPOMEKYTOUHAS
aTTecTalus 00y4aroIUXCs».

MU Ky6I'AY 2.5.2 «Kputepuu OlleHKHA KauecTBa 3aHATUIY.

ITn Ky6I'AY 2.5.4 «KontakTHas paboTa 00yJaromuxcs ¢ meaaroruaecKuMu
pabOTHUKAMU OpraHU3alvU U (WJIK) JIUI[aMU, TPUBIICKAEMbIMUA OPTaHU3ALNEH K
peanuzaiu o0pa3oBaTEIbHBIX MPOrPAMM HA UHBIX YCIOBUSIIX).

JlabopaTtopHast pa6ota. CpeaCcTBO MPOBEPKU YMEHUN MPUMEHSTH MOJIYYCH-
HbIE 3HAHUS 10 3apaHee ONPEICICHHOM METOJIUKE JJIsl pEelICHUs 3a7a4 U 3aJaHui
110 MOJIYJIIO WUIM JUCHUIUIMHE B I[EJIOM C HCIIOJIb30BaHUEM J1ab0paTOpHOTO 000py-
noBaHus. [ OIEHKH 3HAHUN W YMEHUM 00y4JaroIuxcsl.

3amgada. CpeacTBo, MO3BOJISIIONIEE OLICHUTh YMEHHUE M HaBBIKM 00YyYaroIero-
Csl IPUMEHSTh CTaHAAPTHBIE METOAbI PEUICHUS MOCTABICHHOM 3a/1a4d C UCIOJIb30-
BaHHEM MMEIOIICHCS HHCTPYMEHTAIBHOM U (MJIK) 1a00paToOpHOM 0asbl, MPOBOIUTH
aHaJu3 MOJYYEHHOIO pe3yibTaTa padoThl. JIJIsl OIEHKHM YMEHHMM W HaBBIKOB 00Y-
YaroIuXxCsl.

IlepeyeHb y4eOHO-MeTOUYECKOT0 00ecTiedeHHsl TUCHUTITHHBI:

1. Metoaudeckoe MOcoOUe I MOATOTOBKHA W MPOBEACHUS MPAKTHICCKUX
3aHITHH MO JUCITUTUTHHAM «DJIEMEHTBI TEOPUH HEUETKUX MHOKECTB» U «HedeTkas
MaTteMmaTuKa U Jioruka [DnekTpoHHslid pecypc] / Kyban. roc. arpaps. yH-t., CocT.
H.B. EdanoBa, E.A. UBanosa, T.}O. I'pyouu, 2012. — 97 c. — Pexxum nocrtymna:
http://edu.kubsau.ru/file.php/118/03_EHTNM_metodichka .pdf

2. DneMEeHTHI TeOpPUH HEYETKUX MHOMECTB : METOJl. PEKOMEHIAIIMHU 10 KOH-
TAKTHOHM M CaMOCTOATEIbHOM padoTte [DnekTponusiii pecypc] / coct. H. B. Edano-
Ba, E. A. UBanoBa. — Kpacnonmap : Kyol'AY, 2020. — 45 c. — Pexxum noctyma:
https://edu.kubsau.ru/file.php/118/BI EHTNM_MR_po_kontaktnoi_i_sam.rabote
v2 594095 vl _.PDF

11. IlepeyeHbr HHPOPMAUMOHHBIX TEXHOJIOTHHA, HCIOJIb3yeMbIX
IPHA OCYLIECTBJICHUH 00pPAa30BaTEJIbHOI0 MpoLecca Mo AUCHUIIAHE
(MoayJi10), BKJIKOYasl NMepeYyeHb NMPOrpaMMHOIO odecrieyeHusl U UH-
(popManMOHHO-CIIPABOYHBIX CHCTEM

NudopmanimoHHble TEXHOJIOTUH, UCTIONB3yEMbIE TIPU OCYILECTBIECHUU 00pa-
30BaTENBHOIO Ipoliecca MO JUCIHUILUIMHE IO3BOJIIOT: 00ECHEYUTh B3aUMOACH-
CTBHE MEXIY YYaCTHUKAMHM 0Opa30BaTENIbHOIO MPOLECCa, B TOM YHCIE CUHXPOH-
HOE U (WJIM) aCUHXPOHHOE B3aUMOJIeHCTBUE NocpecTBOM ceTtu "uTtepHer"; Gpuk-
CUpPOBaTh XOJ 00Pa30BaTEIBHOIO IMPOLECCa, PE3YJIbTATOB MPOMEKYTOUHOM aTTe-
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CTaIlMy TI0 JWCIUIUINHE W Pe3yJIhTATOB OCBOCHHUSI 00pa30BaTEIbHON MPOTPaMMBI;
OpraHu30BaTh IMpollecc 00pa30BaHus MyTEM BHU3yalM3allMu U3ydyaemMoi uHdopma-
IIMU TIOCPEJCTBOM HCIIOJIb30BAHUS MPE3CHTAIIMOHHBIX TEXHOJOTU; KOHTPOJIUPO-
BaTh PE3yJbTaThl 00YUYEHUSI HA OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

11.1 IlepeyeHsb NPOrpaMMHOTI0 O0ecIeYeHUs

Ne | HammeHoBaHue Kparkoe onucanue

1 | Windows OmnepalmoHHas cucTeMa

2 | Office [TakeT O(UCHBIX MPUITIOKECHUH
3 |INDIGO TecTtupoBanue

11.2 Ilepeyenb coBpeMeHHBIX NIPodecCHOHATBHBIX 023 JaHHBIX,

I/IH(l)OpMaIII/IOHHbIX CIIPABOYHBIX M MTOUCKOBBIX CHCTEM

Ne HaumenoBaHue Temaruka DJIeKTPOHHBIN apec
1. | Hayunas JJIEKTPOHHAS YHuBepcanbHast https://elibrary.ru

oubnmoreka

«eLIBRARY.RU»

11.3 Joctyn k cetn UHTEpHET
Hoctyn k ceru HHTEpHET, HOCTYyn B 3JIEKTPOHHYIO HHOOPMAIMOHHO-
o0pa3oBaTeIbLHYIO Cpe/ly YHUBEPCUTETA

12 MaTepuajJibHO-TEXHUYECKOE o0ecreyeHue A 00y4dYeHHs

mo JIUCIUIIJIMHE
[TnanupyemMble TOMEIICHHUS SIS MPOBEICHUS BCEX BHJIOB YUCOHOM JesATelb-
HOCTHU
Neo | HaumenoBanue yueOHbIX | HammeHnoBanue nomenienud | Ajapec (MECTOIMOJIOKEHHE) TTO-
TI/T1 | TIPEIMETOB, KYPCOB, TUC- | MJIsi TPOBEACHUS BCEX BUOB | MEIIEHUM JUIsl IPOBEICHUS BCEX
IUTUTHH (MOJTyJel ), TpaK- yueOHOM NesTeNbHOCTH, BUJIOB YU€OHOM e TEIbHOCTH,
TUKH, UHBIX BUJIOB yueO- | MPEAyCMOTPEHHON yUeOHBIM | MPEeIyCMOTPEHHON y4eOHBIM
HOU JEATEJIbHOCTH, IJIAHOM, B TOM YHCIIE TIOMEIIIe- | TIaHOM (B ClIydae peanu3aiuu
MPEAYCMOTPEHHBIX yueO- | HUS JIJIsl CAMOCTOATENLHOM pa- | 00pa30BaTeIbHON TPOTrPaMMBbI B
HBIM TUTAaHOM 00pa3oBa- | OOTBI, C yKa3aHUEM MEepPeyHsl | CETeBOM (opMe TOTOTHUTETHLHO
TEJIbHOU MpOorpaMMBbl OCHOBHOTO O0OpYZOBaHUS, |yKa3bIBACTCSI HANMEHOBAHUE OP-
y4eOHO-HATJISIHBIX TOCOOUN |TaHMU3AIHH, C KOTOPOU 3aKIII0UeH
U UCTOJIB3YEMOTO IPOrpamMM- JIOTOBOD)
HOTO 00€CTIeUeHUs
1 2 3 4
1 | Onementsl Teopun Heuetkux | [Tomemenue Nell2 3P, mocamodssIx 350044, KpacHomapckuii Kpai, T.
MHOKECTB mecT — 96; miomaas — 49,7kB.M; Kpacnonap, yn. um. Kanuanna, 13
yaeOHast ayJUTOPHS TSI TPOBEACHUS
3aHATHU JICKIITMOHHOI'O THIIA, 3aHATHN
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CEeMUHAPCKOT0 THIIA, KypPCOBOTO IPO-
EKTHPOBaHUs (BBIIOJHEHHS KypCO-
BBIX paboT), TPYNITOBLIX U UHIUBH-

JIyaJbHBIX KOHCYJbTALUH, TEKYILETO
KOHTPOJISL ¥ IPOMEKYTOUYHOM aTTe-

CTAIUH.
Criermanmu3upoBaHHas MeOeIb
(yueOHast nocka, yueOHast MeOeb);
TEXHUYECKUE CPeACTBa 00yUeHUs,

HA0OPHI IEMOHCTPALIMOHHOTO 000pY-

JIOBaHMS M y4eOHO-HATIISTHBIX T10CO-

6uit (HOyTOYK, IPOEKTOP, IKpaH);
nporpammHuoe obecriedenue: Win-
dows, Office.

ITomemenne Ne403 DK, mocamodHbIX
mecT — 50; romans — 83,5kB.M;
yaeOHast ayJUTOPHS TSI TPOBEACHUS
3aHATHI JEKIIMOHHOT'O THIIA, 3aHATHI
CEMHHAPCKOT'0 THIIA, KYPCOBOIO IPO-
CKTUPOBaHUS (BBIIOJHEHUS KYypPCO-
BBIX paboT), TPYNIOBBIX U UHAUBU-
JIyaJbHBIX KOHCYJbTAIUH, TEKYIIETO
KOHTPOJIsSI U IPOMEXYTOYHOH aTTe-
CTaluu.
CrmT-cucTeMa — 2 IIT.;
CHennaTm3upoBaHHas MeOenb (yueo-
Hasl TocKa, yueOHas MeOelh);
TEXHAYECKHE CPEICTBA O0YICHUS,
HaOOpHI IEMOHCTPAIMOHHOTO 000pY-
JTIOBaHUS M y4eOHO-HATJISTHBIX TTOCO-
6uit (HOyTOYK, IPOEKTOP, IKpPaH);
nporpammHuoe obecrnieyenue: Win-
dows, Office.

[Tomemenue Ne215 DK, nocamouHbIx
mecT — 20; mromans — 44KB.M;
yueOHast ayJUTOPHS UL IPOBEICHUS
3aHATHH CEMMHApPCKOTO TUIIA, KypCo-
BOT'0 IIPOEKTHPOBAHMS (BBIOIHEHUS
KYpPCOBBIX padoT), TPYIIIOBBIX U HH-
JIMBHYaJIbHBIX KOHCYJIbTALIU, Te-
KYLIETo KOHTPOJIS U IPOMEKYTOUHOMH
aTTecTalyy.
TexHuveckue cpecTBa 00yUeHHs
(xomnbroTep nepcoHanbHbIit — 10
IIT.);

JIOCTYT K ceTH «MHTepHeT»;
JIOCTYI B 3JIEKTPOHHYIO HH(pOopManu-
OHHO-00pa30BaTENBHYIO CPEy YHH-
BEPCUTETA;
CHenHaTH3upOBaHHas MeOenb (yueo-
Hasl JTOCKa, yueOHas MeOelh)
nporpammHuoe obecriedenue: Win-
dows, Office, INDIGO.

[Momemenne Ne216 DK, nocamouHbIx
mecT — 30; mromans — 41,8kB.M;
yueOHast ayJIUTOPHsL ISl IPOBEICHUSI
3aHATHH CEMMHApPCKOT0 TUIIA, KypCo-
BOT'0 IIPOEKTHPOBAHMS (BBITOIHEHUS
KypPCOBBIX padoT), IPYIIIOBBIX U HH-
JIIBHAYaJIbHBIX KOHCYJIBTallUi, Te-
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KyHICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ

TexHuyeckue cpencTsa 00ydeHUs
(xommproTep TIepcoHANBHBI — 10

JOCTYT K ceTH «MHTepHEeT»;
JOCTYI B 3JIEKTPOHHYIO HH(popManu-
OHHO-00pa30BaTENBHYIO CPENy YHH-

CHelHaTu3upOBaHHas MeOenb (yueo-
Has JI0cKa, yueOHas MeOelb)
nporpammHuoe obecriedenue: Win-

TTomemnienne Ned DK, mromans —

31,1kB.M; IOMEIIIEHHE IS XPAHEHHS

1 IPO(PUITAKTHIECKOTO 00CITyKIBa-
HUS YIeOHOTO 000pYIOBaHHUS.

nabopaTtopHoe 000pyIOBaHUE
(mkad maboparopHblii — 1 miT.;
Ha0Op J1abopaTtopHbIil — 1 mIT.;);
TCXHUYCCKHE CPCACTBA O6y‘-IeHI/IH

HOCHTENb HHpOpManun — 1 1mT.;
KOMIBIOTEp MIEPCOHATBHBIN — 15

aTTeCTalllH.

IIT.);

BEpPCHUTETA;

dows, Office, INDIGO.

KOHIUIIMOHEP — 2 IIT.;

(mpunTep — 1 T,
npoekrop — 1 wr.;
MuKpopon — 1 mT.;
non — 4 mr.;
cepsep — 1 mrT.,;

IIT.).

TTomemenue Ned DK, mmomans —
9,1kB.M; IOMEIIEHUE IJIs1 XpaHEHUS U
MPOGHUIAKTHUECKOTO 00CITYKUBAHHS

y4eOHOTO 000pPYIOBAHUS.
CIUIMT-CHCTEMa — 2 IT.;
ITaTUB — | mT.;

nmabopaTopHOE 000pyIOBaHUE

(mkad mabopatopHBId — 2 mIT.;
CTeHI TabopaTOpHBI — 4 mIT.;);
TEXHUYECKUE CPEACTBA O0yUEHUsI
(3xpan — 1 mT,;
ceTeBoe 000pyJ0BaHUE — 5 IIT.;
cepBep — 6 mT.;
KOMITBIOTED TIEPCOHAIBHBIA — 2
IIT.).

[Tomemenne Ne206 DK, nocamouHbIX

350044, KpacHonapckuii kpai, T.

OJeMEeHTHI TeOPUH HEYETKUX
MHOKECTB

mecT — 20; mromans — 41KB.M;
MOMEIIEHUE ISl CAMOCTOSTEIbLHOM
pabotsl. Texauueckue cpeacTsa o0y-
YyeHHsl (KOMIIBIOTEP NMePCOHATIbHBIN
— 9 1T.);
noctyn K cetn « AHTepHETY;

JIOCTYII B 3JIEKTPOHHYIO HH(pOopManu-
OHHO-00pa30BaTENBHYIO CPEy YHH-
BEPCUTETA;

CHeNHATH3UPOBaHHAs MeOenb (yueo-

Kpacunonap, yin. um. Kanununa, 13
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Has MeOeh).

[TporpammHOe obecnieyeHue:
Windows, Office, cnenmanusupoBaH-
HOE JINIIEH3HOHHOE U CBOOOHO pac-
IPOCTpaHseMoe IporpaMMHoOe obec-
neYeHue, NpeJyCMOTPEHHOE B pabo-

yeil mporpamme
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