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PaGouast mporpaMma JUCHUIUIMHBI «DJIEMEHTbl TEOPUU HEYETKUX MHOKECTB) pas-
paborana Ha ocHoBe ®I'OC BO 38.03.05 «busnec-uHpopmatukay yTBEpKICHHO-
ro npukazom Munucrepcta oopazoanus 1 Hayku PO 11.08.2016 r. Ne 1002

P

ABTOD: G Lt
K.3.H., JJOLIEHT edi i A H.B. Edanosa

i
¥

Pabouast mporpamma oOcCyX/ieHa M PEKOMEHJOBaHA K YTBEPXKIACHHUIO pPELICHUEM
kKadeapsl CUCTEMHOTO aHali3a U o0padoTku nHpopmanuu ot 08.04.2019 r., npo-
TOKOJ Ne 8.

3aBenyromuid kadenpoit /4 / ) T.I1. bBapanoBckas

JI-p 9KOH. HayK, Ipodeccop U,

Pabouas nporpamMma o00peHa Ha 3acelaHd METOUYECKON KoMuUcCUu (paKybTera
NPUKIaIHON HHDOpMATUKH, TPOTOKOI OT 22.04.2019 . Ne 8.

IIpencenarens P

METOUYECKON KOMUCCUH o,

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

OCHOBHOW MpodecCHOHATBHON
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, IJIs1 00pa-
0O0TKH, aHaJIM3a U CUCTEMAaTHU3aIui HHGOPMAIIUH 110 TEME UCCIICIOBAHNS;

— W3yYCHHE HEYETKOW JIOTMKUA KakK 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 METOJIOB MOCTPOCHHS HEUETKHX aJIrOPUTMOB U
KOMITBIOTEPHBIX HEUYCTKHUX CHUCTEM JJII TEOPETHUYECKOTO M IKCIIEPUMEHTAIHLHOTO
WCCJICIOBAHMS, i1 00paOOTKH, aHAIN3a U CHCTEMATH3aIluy WH(POpMAITUU 10 TEME
WCCJICTIOBAHMS,

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

2 IlepevyeHb MJIaHUPYEMBbIX Pe3yJbTATOB MO JUCHUILINHE, 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 MPOGECCHOHANBHON NEATCTLHOCTH IS TCOPETUUICCKOTO 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 oOy4yaromuxcs mo HamnpasieHuto 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:
— KypcoBas paboTta - —
—IPOYHME BHIBI 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 yueOHoi#i padoThl, 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. [loHATHS 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. O0oOmenune 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 npuHapiaexHoctu He- | IIK-
4 YeTKOro MHoxkecTBa. CraHmapr- 17, 3 5 4 8
Hble (YHKIUM TPUHAUIEKHOCTH | [TK-18

(®I1). Meronpr moctpoenus: OII.




Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB

)
&
25 .
Ne HaumeHnoBanue Tembl o |5 U TPYAOEMKOCTD (B 4acax)
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 HEUETKUX 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 = | B U TPYAOEMKOCTD (B 4acax)
5]
n/ C YKa3aHHUEM OCHOBHBIX g5z | [lpak- | 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 CaMOCTOSITeIbHOM paboTte [DnekTpoHHbIHN pecypc] / coct. H. B. Edano-
Ba, E. A. BanoBa. — Kpacuogap : Ky6I'AY, 2019. — 45 c. — Pexxum noctyna:
https://edu.kubsau.ru/file.php/118/BI_EHTNM_MR_po_kontaktnoi_i_sam.rabote
v2 594095 vl _.PDF

/ ®oH OILIEHOYHBIX CPEICTB /Jisl MPOBeIeHNsI MPOMEKYTOYHOM
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 nokasarteje u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCaHHUE IIKAJbI ONCHUBAHUA

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

YpoBeHb OCBOEHUS

«HEYIOBIIETBOPH-
TEIHHO»
(MUHUMAITEHBIH
HE IOCTUTHYT)

«yIIOBIETBOPH-
TENLHOY
(MUHUMAITbHBIH,
TIOPOTOBKII)

«XOPOIIIOY
(cpenHmit)

COTIHIHOY
(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- porpaMMe HoJ-
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- MOHCTPHUPOBAHBl | 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» «OTIHIHOY cpezcTBo
JIOCTHIKEHHA KOM- (MUHUMAITEHBIH (MI/IHI/IManLHf,IH, (cpenHmit) (BBICOKHIA)
HE IOCTUTHYT) TIOPOTOBKII)
TICTCHITVH )
TaJIBHOTO HCCJIIE- HOM o00BeEMe, | 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- | HABBIKK  TPH | HECTaHJAPTHBIX
OCHOBHBIX Me€- 0a30BbIC HABBI- | JAPTHBIX 33/1a4 C | PCIICHUU 3amad Oe3 omu-
TOJIOB €cTe- KU, IMEJIM MECTO | HEKOTOPBIMU 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- | IOIIEM  MpOo- | mporpamMMme Mona- | W 3aaHus)
CTpYMEHTAIIlbHBIE | MECTO  TPYOBIe | To HETpyOBIX | rpaMMe  TOJI- | TOTOBKH, 03
cpencTBa ais OIIUOKH [9111; (10 3 TOTOBKH, JIO- | OIIHOOK
00paboTKH, aHa- MyoieHo  He-
JU3a U cucTeMa- CKOJIBKO  He-
TU3AIUH HHOP- rpyOBIX OIIH-
Mallnu. 060K
YMers: IIpu  pewenun | IIponemoncrpu- | IIponemosn- IIponemoncrpu-
- HCTIONIb30BAaTh CTaHIapTHBIX pOBaHBI OCHOB- | CTPHUPOBAHBI 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- OIIUOKH TIOJTHEHBI Bce | ObIMH  OmMO- | CTBEHHBIMHU
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 HCCIIeIoBa- HOM 00BeMe, | HOM 00ObeMe
HUSL. HO HEKOTOpbIe
C HeJI0UeTaMU
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-

«HEYOBIIETBOPH- | «yIOBJIETBOPH-
€HHSI KOMIIETEH- OrneHogHOE
TEIBLHOY TEIBLHOY «XOPOIIIOY COTIHIHO
UK (MHANKATOPBI . . - . CPeACTBO
(MUHUMAaJIBHBIH | (MUHUMAaJBHBIH, (cpenHmit) (BBICOKHIA)
JIOCTUKEHHS KOM- N
HE IOCTUTHYT) TIOPOTOBKII)

TICTCHITVH )

MalHuu I1o TeMeE
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 BHICOTY
HM. IIposectn Hopmanuzanuro OII.

A4 B N
m,XeE—[O,lOO],Ax—].

He (X) =

3aoauu

Komrmiekt 3amad dopmupyercs st KaXIoro 00ydaromerocs WHIWBUIY-
anbHO. {7151 oOecnieueHns] YHUKATbHOCTH UCXOIHBIX JAaHHBIX UCIIOIB3YETCS 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 MHOeECTBA 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-

12



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 08 | 02 | 05 0 0,6 0 02 | 01 0 03 | 04 [ 05 | 09
B 0 0,5 0 o6 | 02 [ 03 | 03 | 04 ]| 03] 02106 | 03] 09
C 06 | 07 0 0 07 | 06 | 02 | 02 | 07 | 07 ] 03| 09 | 03
D 06 | 01 | 06 | 05 0 o1 | 08 | 01 | 09 0 09 | 06 | 0,9
E 03 | 02 | 01 | 05 0 09 | 07 | 07 | 03 | 05 0 0 0,6
3AJAHUS
1. HAUTH:

- 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.

Yenosnvie 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-
KOI'O yIPaBJICHHUS.

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-ypoBeHb 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 aHaTUTUYECKOTO BBITTOJHEHUS U TpauuecKkoro n300paskeHust 3THUX
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 onepariuii
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»

Bonpocul k 3x3ameny

1. Heuerkue m npubimxeHHbIE paccyxaeHus. KoMno3numoHHoe MpaBuiio
BBIBOJIA.

2. HedeTkue IMHTBUCTHYECKUE BbICKa3biBaHMs. [IpaBuia npeobpasoBaHus
HEYETKUX BhICKa3bIBaHM. [IpaBuiia HEUETKUX MPOTYKIIHM.

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 BeiBojaa JlapceHna. I'padudecknii mpumep.

10. Anroputm HeueTkoro BeiBoza LlykamoTo. I'paduuecknii mpumep.

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

Ilpakmuueckue 3a0anusn 011 IK3aMeHa

B paMkax NpakTHYecKOro 3aJaHus U1 OLEHKA OCBOCHHUS KOMIICTEHLUN
[IK-17 un IIK-18 oOyuaromemycs MpeiaraeTcs BBINOIHUTH CIEIyIoUee Keic-
3aJlaHue.

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 momamanue B 0acCKEeTOOJBHYIO KOMAaHIy HWTPOKa C Y4ETOM
pocra.
[Iporuno3 morofs! (TeMnepaTypa, BIaKHOCTb BO3/1yXa).
Puck 6ankporcTBa (IpUObLIbL, pACXOIbI).
HuBecTUIIMOHHAS MTPUBJIEKATENBHOCTD aKIIMKA (DOHIOBOTO PHIHKA.
PuckoBannocte U T-nipoekra.
OneHka NoaXoJsIIEro COTPYAHUKA Ha JTOHKHOCTb.
OueHka ypoBHS 3p€l0CTH MPEANPUATHS.

W pemnts 3agady. BapuaHThl MCXOAHBIX JAaHHBIX JUIS 3aa4l GOpMHUPY-
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.
OnpenenuTh HOCUTEIh HEYETKOTO OTHOIICHUS (HEYETKOTO 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 HEUETKOE MHOXKECTBO C MOMOIIBIO HEUYETKOro rpada (Tad-
JIMYHO, 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, oNpeaeJsoine Npoueaypbl OleHUBA-
HHS 3HAHUN, YMEHUH U HABBIKOB M OIBITA JAeATEJIbHOCTH, XaPAKTEPHU3YOUIHX
Tanbl (OPMUPOBAHUA KOMIIETEHIMA

KOHTpOosIb OCBOEHHS AMCUMIUIMHBI «DJIEMEHTBl TEOPUM HEYETKHUX 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 cliydae, Korja oOydJaromuics
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 J1a00paTOpHON paboThl 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 TaKXKe, BO3SMOXKHO, IOMyCKasi He3HAUnTeNbHbIe omnoku. [Toka-
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-
YAIOIIUKCA MPAaBUIBHO BBINOJIHWI 33JaHUE JIAOOpAaTOPHOW 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, Koraa
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 CAMOCTOSITENIBHO PEIIMII 3a1a4y. [loka3an OTIIMYHbIE YMEHNS U HABBIKK
pelieHus npodecCHoHANBHBIX 3aj]ad B paMKax yueOHOro Marepuara.

OueHka «X0pouIo» BBICTABIISIETCS B TOM Cily4yae, Korjga oOyJarouiuics pe-
W 33/1a4y, MPU 3TOM OH JOMYCTWJ HE3HAYUTENbHbIE OMIMOKH, MCIPABICHHbIE
CaMOCTOATENIBHO MOCJE KOHCYJbTallMU ¢ mpenogaBateneM. [lokazan 10cTaTouHO
XOpOIIIME YMEHUSI U HaBBIKU PEIICHUs MPOQPECCHOHABHBIX 33/1a4 B paMKax y4eo-
HOT'O MaTepHaa.

OueHka «yI0BJIETBOPUTEJbHO)» BBICTABISIETCS B TOM Cilydae, Korma oOy-
YaloLUUCs PEeImiI 3aa4y, AOMYCTHII MPU 3TOM CYIIECTBEHHbIE OIIMOKH, HUCIIpaB-
JIEHHBIE B WTOTE IIOJ IPSMBIM PYKOBOACTBOM Ipernoaasatensd. [lokasan MuHU-
MaJbHBIE YJIOBJIETBOPUTEIBHBIE YMEHUS W HABBIKM PELICHUs MPOCTEHIINX IPO-
(eccroHaIbHBIX 33/1a4 B paMKax yuyeOHOro MaTepuara.

OneHka «HEyIO0BJETBOPUTEIBHO)» BBICTABISETCS B TOM Cilydae, KOraa
oOyuJaroluiicss He pemui 3aJayy. YMEHHUsS U HaBBIKUA peuieHHst npodeccuoHab-
HBIX 3a/1a4 OTCYTCTBYIOT.

Kpumepuu ouenku npu nposeedenuu 3K3amena

OueHka «OTJIMYHO» BBICTABISIETCS OOydarouieMycsi, KOTOpBIM oO0namaer
BCECTOPOHHUMHM, CUCTEMATHU3HPOBAHHBIMU M TIYOOKMMH 3HAHMSIMHU MaTepuana
y4eOHOH TpPOrpaMmbl, YMEET CBOOOJHO BBIMOIHATH 3aJlaHUs, MPEAYCMOTPEHHbIE
y4eOHOH MpOTrpaMMOl, YCBOMJI OCHOBHYIO U O3HAKOMUJICS C JOMOJIHUTEIBHOMN JIH-
TepaTypou, peKOMEHJOBaHHOW y4eOHOM mporpamMmont. Kak npaBuiio, oreHka «oT-
JMYHOY» BBICTABISIETCS 00YyYaroUIeMycsi YCBOMBIIEMY B3aUMOCBS3b OCHOBHBIX IO-
JIOKEHUHN U MOHITUN TUCUUIUIMHBI B UX 3HAYEHUU JJI puoOpeTaeMoi crenuaib-
HOCTH, MPOSIBUBLIEMY TBOPUYECKHE CIIOCOOHOCTH B MOHUMAaHHUM, U3JI0)KEHUU U HC-
MOJIb30BaHUU y4e€OHOr0 Marepualia, IPaBHJIbHO OOOCHOBBIBAIOIIEMY MPHUHSITHIC
pelIeHus], BIaJACOIEMY Pa3HOCTOPOHHUMH HABBIKAMHM W IPUEMAMH BBINOJHEHUS
MPaKTUYECKUX paOOT.

OneHKa «XOpoLIO» BBICTABISIETCS 00yYaroleMycsi, OOHApYXUBILIEMY TOJI-
HOE 3HaHWe Marepuana yuyeOHOM MpOorpaMMbl, YCHEIIHO BBHIMOJHSIOIIEMY MPEy-
CMOTpPEHHBIE y4eOHOUW MporpaMMoOi 3aJaHus, YCBOMBIIEMY MaTepual OCHOBHOM
JUTEPATYpPhl, PEKOMEHJIOBaHHON ydeOHOH mnporpammoil. Kak mnpaBuiio, oleHka

19



«XOPOITIO» BBICTABISIETCS 00YUYaIOMIEMYCsl, TIOKa3aBIIEeMy CHUCTEMATHU3UPOBAHHBIN
XapakTep 3HAHUW MO AMCIUILIMHE, CIIOCOOHOMY K CaMOCTOSITEIbHOMY TMOTOJIHE-
HUIO 3HAHUU B X0JI¢ JaJIbHEHIIEH yueOHOM U MpodheCCHOHAIBHON JesSTEIbHOCTH,
MIPAaBUJILHO MPUMEHSIONIEMY TEOPETUUECKHE TTOJ0KEHUSI IPU PEUICHUH MPAKTHYE-
CKHMX BOIIPOCOB U 3aja4, BIAJCIONIEMY HEOOXOJIUMBIMH HaBBIKAMHU W TPHEMaMU
BBITIOJTHEHHUS MPAKTUIECKUX PAOOT.

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-
ATBHOCTH, CIIPABUJICS C BBHITIOJHEHUEM 3aJaHUH, TIPETYCMOTPEHHBIX Y4EeOHOU MPO-
IrpaMMOM, 3HAKOM C OCHOBHOW JIMTEpPaTypoOH, PEKOMEHJIOBaHHON Yy4eOHOW mIpo-
rpamMoi. Kak mpaBuiio, olieHKa «yJIOBJIETBOPUTEIIBHO» BBICTABISIETCS 00yYaro-
HIEMYCSI, JOMYCTUBIIEMY MOTPEIIHOCTHA B OTBETAX HA IK3aMEHE WJIM BBINOJIHEHUH
AK3aMCHAIIMOHHBIX 3aJaHui, HO 00aJaronieMy 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 «HEY10BJIE€TBOPUTEIbHO» BBICTABIIICTCSI 00ydYaroIeMycs, 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, olieHKa «HEYIOBICTBOPUTEILHOY» BBICTABIISIETCS 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 ¥ JIOMOJHUTEIBLHOM JIUTEPATYPHI

OcHoBHasi yueOHas1 quTEepaTypa:

1. EdanoBa H.B. DneMeHTBl TE€OpUM HEYETKUX MHOXKECTB: yued. mocodue /
H.B. Edanoga, E.A. MBanoBa. — Kpacuogap: KyoI'AY, 2017. — 202 ¢, 100 3k3.

2. CenoBa H.A. Heuerkue oTHOmIEHUs [DIEKTPOHHBIA pecypc] : ydeOHOE
nocobue / H.A. CenoBa. — DJEKTpoH. TeKCTOBbIE AaHHbIe. — CapatoB: Ail [Iu
Op Memmna, 2018. — 60 c. — 978-5-4486-0068-5. — Pexum poctyma:
http://www.iprbookshop.ru/69296.html

3. CenoBa, H. A. Teopust HeueTKMX MHOXECTB : ydeOHoe mocobme / H. A.
Cemona, B. A. CenoB. — Capatos : A#i [lu Ap Meaua, 2019. — 421 c. — ISBN
978-5-4497-0196-1. — TekcT : 3MEKTPOHHBIN // DNEKTPOHHO-OMOINOTEUHAS] CU-
crema IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/86526.htmi

JonosHuTeIbHAS yUeOHAsl JuTepaTypa:

1. EdpanoBa H.B. DnemeHTsl TeopuM HEUETKMX MHOXKECTB: yuel. mocobue
[OnexTponnslii pecype] / H.B. Edanosa, E.A. MBanoBa. — Kpacuonap: Kyol'AY,
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2017. — 202 c. — Pexxum JOCTyma:
http://edu.kubsau.ru/file.php/118/Uchebnoe_posobie ETNM.pdf.

2. Heuetkue rubpuansie cuctembl: Teopust u npaktuka / U.3. bareipiius,
A.O. Hepocexun, A.A. Crernko. - M.: ®USMATIIUT, 2007. - 208 c. (Madopma-
IIMOHHBIE U KOMIIbIOTepHBIE TexHosoruu) ISBN 978-5-9221-0786-0 - Pexxum mo-
cryna: http://znanium.com/catalog/product/544667

3. Heuetkue 3amaum B MaTeMaTHYECKOM MOJCIHUPOBAHUU [DIEKTPOHHBIN
pecypc] : METOIMYECKHE YKa3aHUsS K CaMOCTOSTEILHON paboTe / . — DJIEKTPOH.
TEKCTOBBIE aHHbIe. — Jlunenk: JIuneukuii rocyAapCTBEHHbIA TEXHUYECKUN YHU-
Bepcutetr, DbC ACB, 2013. — 22 c. — 2227-8397. — Pexum pnocryma:
http://www.iprbookshop.ru/22896.html

4. CenoB B.A. Pa3paboTka MHTEIIEKTyaIbHBIX CHCTEM Ha 0a3e HEYETKOU
goruku B WinFACT [DnexkTpoHHBII pecypc] : yueOHO-MEeTOANYECKUE yKa3aHus /
B.A. Cenos, H.A. CenoBa. — DIeKTpOH. TEKCTOBBIE JaHHbIE. — CapatoB: Al [1u
Op Memua, 2018. — 28 c¢. — 978-5-4486-0186-6. — Pexum npocrymna:
http://www.iprbookshop.ru/71583.html

5. Heuetkue 3amauum B MaTeMaTHYECKOM MOJCIUPOBAHUU [DIEKTPOHHBIN
pecypc]: MeTouYecKre yKa3aHus K cCaMOCTOATENbHOM paboTe/ — DIEKTPOH. TEK-
CTOBbIEC JaHHble.— Jlunenk: Jlumenkuil rocyaapCTBEHHbIA TEXHUYECKUN YHUBED-
CHUTET, 9BC ACB, 2013.— 22 C— Pexxum JIOCTyIIa:
http://www.iprbookshop.ru/22896.— 9BC «IPRbooksy, mo napoto

6. Teopust m MeTONBI pa3pabOTKH yIpaBieHUYECKUX pemieHui. [Tommepikka
NPUHATUS PEUICHUN C DJIEMEHTAMU HEYETKOW JIOTMKHU [DJEKTPOHHBIN pecypc]:
yueobHoe mocodue/ O.H. Jlyuko [u ap.].— DIEKTpoH. TEKCTOBBIE AaHHBIe.— OMCK:
OmMckwii Tocy1apCcTBeHHBI HHCTHTYT cepBuca, 2012.— 110 ¢.— Pexxum nocrtymna:
http://www.iprbookshop.ru/12704.— 9BC «IPRbooksy, o napoto

O Ilepeuenn pecypcoB MH(POPMAITMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTu «MHTEpHET»

[Iepeuens ObC
Ne HanmenoBanmue TemaTuka Cceblika
1. | IPRbook VYuusepcanpnas | http://www.iprbookshop.ru/
2. | OOpa3oBarenbHbBIN TOpTAI YuusepcanpHas | https://edu.kubsau.ru/
Ky6I'AY
3. | Znanium YHuuBepcanpHas | https:/znanium.com

PekoMeHnyeMble MHTEPHET CAWTHI:

— oOpa3zoBatenbHblid noptan KyOoI'AY [Onekrponnsiii pecypc]: Pexum no-
cryma: http://edu.kubsau.local

— Hay4Has 3JeKTpoHHas OubnmoTeka Www.elibrary.ru [DnexTpoHHbIi pe-
cypc]: Pexxum noctyma: http://www.elibrary.ru
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http://www.elibrary.ru/
http://www.elibrary.ru/

— marepuanbl  HarmumonaneHoro OrtkpbeiToro  YHuBepcutera «MHTYHUT»
[DnexTpoHHBbIH pecypc]: Pexxum goctyma: http://www.intuit.ru

— IlIToB6a C.JI. BBenenue B TeOpHIO0 HEUETKUX MHOXKECTB M HEUETKYIO JIO-
ruky [Onextponnsii pecypc] / C.J. lltoB6a // KoHCynpTanMoOHHBIN LEHTP
MATLAB kommanuu  Softline  2001-2016: [caiiTt]. Pexmm  jmocryma:
http://matlab.exponenta.ru/fuzzylogic/book1/index.php.

— Kobman A. Beenenne B Teoputo HeueTkux MHOXecTB: [lep. ¢ ¢panm. -
M.: Pagno u cBsa3p, 1982.— 432 c. [OnekTpoHHsblil pecypc]: Pexum nocryna:
http://sernam.ru/book_smn.php

10 MeToanueckue yKa3zaHusl JJisi 00y4alOUIMXCHA 10 OCBOEHHIO
TUCHUILIAHBI

K HOpMaTHBHO-METOAUYECKUM IOKYMEHTaM M MaTepuaiam, ooecrneyrBa-
IOIIUM Ka4e€CTBO MOATOTOBKH OOYYaIOIINXCS, OTHOCATCS:

I1n KyoI'AY 2.2.1 «Pabouast nporpaMma JUCHUIIIIMHBL, TPAKTUKI.

I1n KyoI'AY 2.5.1 «Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS
aTTecTanus o0y4Jaroumxcs.

MU Ky6I'AY 2.5.2 «Kputepun O1ieHKH KauecTBa 3aHATUI.

[Tn Ky6I'AY 2.5.4 «KonrtakTHas paboTa 00ydarmuxcs ¢ neaaroruaecKuMu
pabOTHUKAMU OpraHU3aluy U (WIH) JTUIAMU, IPUBJICKAEMbIMU OPTaHU3AIMEH K
peanu3zanuy 00pa30BaTENIbHBIX IPOrPAMM Ha UHBIX YCIOBUSAX).

JlaGoparopnas paborta. CpeJCTBO NPOBEPKHU YMEHUN MPUMEHSTH MOJTYYEH-
HbI€ 3HAHUS 10 3apaHee ONpPEeeICHHOW METOAMKE JJI PEIICHUs 3a7a4d U 3aJaHuil
0 MOAYJIIO WJIHA AUCLUIUIMHE B LIEJIOM C UCIOJIb30BAaHUEM JIaDOPaTOPHOTO 000pY-
noBaHusl. JlJig OEHKH 3HAaHUN M YMEHHI 00yYaromuxcsl.

3agauda. CpeacTBO, MO3BOJISIIONIEE OLICHUTh YMEHUE U HABBIKM 00YyYaroIiero-
Csl IPUMEHATH CTaHAAPTHBIE METO/bl PEUICHUS MOCTABJIEHHOM 3a/1a4u ¢ UCTOJIb30-
BaHUEM MMEIOIIECUCS HMHCTPYMEHTAIBHOU U (MJIK) 1abopaTopHOM 6a3bl, MPOBOIUTH
aHaJIKM3 TMOJYYEHHOTO pe3ysibTata padoThl. {151 OlleHKH yMEHMIT M HaBBIKOB O0Y-
YarOL[UXCS.

Ilepeyennb y4eOHO-METOAMYECKOTO O0ecTIeYeHUS TUCIIMTIIMHBI:

1. Metoauyeckoe mocoOue st MOATOTOBKUA M MPOBEACHUS MPAKTHUYECKUX
3aHITHI MO JUCITUTUTMHAM «DJIEMEHTBI TEOPUU HEYETKUX MHOKECTB» U «HeueTkas
MaTteMaTuKa u Jioruka [DnekTpoHHslid pecypc] / Kyban. roc. arpaps. yH-T., CocT.
H.B. EdanoBa, E.A. UBanosa, T.}O. I'pyouu, 2012. — 97 c. — Pexxum pocrtymna:
http://edu.kubsau.ru/file.php/118/03_EHTNM_metodichka_.pdf

2. DJIeMEHThl TEOPUU HEYETKUX MHOXKECTB : METOJ. PEKOMEHAAIMU 0 KOH-
TaKTHOM M caMOCTOSITENIbHOM paboTte [DnekrponHbiit pecypc] / coct. H. B. Edano-
Ba, E. A. UBanoBa. — KpacHonap : KyoI'AY, 2019. — 45 c. — Pexxum nocrymna:
https://edu.kubsau.ru/file.php/118/BI_ EHTNM_MR_po_kontaktnoi_i_sam.rabote
v2 594095 vl _.PDF
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11. Ilepeyenbr MHPOPMANMOHHBIX TEXHOJIOTUI, UCI0JIb3YEeMBbIX
IPH OCYLIECTBJICHUH 00Pa30BaTEJIbHOI0 NMpPoOLEcca M0 TUCUHUILINHE
(MoayJs10), BKJIKOYAS MepeYeHb MPOrPpaMMHOI0 o0ecreuyeHusi U UH-
(GopMaALIMOHHO-CIPABOYHBIX CUCTEM

NupopmanimoHHbie TEXHOJIOTHH, UCITIONB3yeMbI€ TIPH OCYIIECTBICHUU 00pa-
30BaTEIBHOTO TpoIecca MO TUCIHUIUIMHE TMO3BOJISIOT: 00ECNeYnTh B3aUMOJCH-
CTBHE MEXIY YYaCTHUKaMH OOpa30BaTEIbHOTO MPOIECca, B TOM YHCIIE CHHXPOH-
HOE M (WJIM) aCHHXPOHHOE B3aWMOJICHCTBUE MOCpecTBOM ceTH "MHTepHeT"; duk-
CUpPOBaTh X0JI 00pa30BaTEIBLHOTO MPOIECCa, PE3yIbTATOB MPOMEKYTOUHOM aTTe-
CTallMU M0 JUCIHIUIMHE U Pe3yJbTaTOB OCBOCHHUSI 00pa30BaTEIbHOM MPOTpaMMBbl;
OpraHu30BaTh MpoIlecC 00pa30BaHus MyTEM BHU3yalM3alluy U3ydyaeMoil uadopma-
[IUU TIOCPEJCTBOM HCIIOJIb30BaHUS MPE3CHTAIIMOHHBIX TEXHOJOTUN; KOHTPOIUPO-
BaTh PE3yNbTAThl 0OYUCHUS HA OCHOBE KOMITHIOTEPHOTO TECTUPOBAHUS.

11.1 IlepeyeHb NPOrpaMMHOI0 O0ecCIIeYeHUS

Ne | HammeHoBaHMe Kparkoe onucanue

1 | Windows OmneparmonHas cuctema

2 | Office [TakeT OpUCHBIX MPUITIOKCHU
3 | INDIGO TectupoBaHue

11.2 IlepeyeHb coBpeMeHHBIX NPOdecCHOHATIBLHBIX 023 TAHHBIX,
HHGPOPMALMOHHBIX CIPABOYHBIX U MOUCKOBBIX CHCTEM

Ne HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec
1. | Hayunas 3JIEKTPOHHAS YHuBepcanpHas https://elibrary.ru

O6ubanoreka

«eLIBRARY.RU»

11.3 Joctyn k cetu UHTEepHeT
Hoctyn x cetu UWHTepHET, MOCTYN B DJICKTPOHHYIO HH(POPMAIUMOHHO-
o0Opa3oBaTeIbHYI0 CPETy YHUBEPCHUTETA

12 MaTepuajibHO-TEXHHYECKOE o0ecriedeHue A 00y4YeHHs

o JMCIuIlJINHE
[InanupyemMble moMeleHus s MPOBEACHHS BCEX BUJOB YUEOHOU AesTeNb-
HOCTH
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Ne | HaumenoBanue yueOHbIX | HamMeHnoBanme nmomenieHuid | Anapec (MECTOIMOJIOKEHHE) T10-
TI/T1 | IPEIMETOB, KYpPCOB, TUC- | MJisi IPOBEACHUS BCEX BUAOB | MEILIEHUMN JUIsl MPOBECHUS BCEX
UUIUTMH (MOYIEH), Tpak- y4eOHOM JeSTENbHOCTH, BHJIOB YUCOHOM eATEIHHOCTH,
TUKH, UHBIX BUJIOB yueO- | MPEAyCMOTPEHHOM y4eOHBIM | MPEIyCMOTPCHHON y4eOHBIM
HOM JIeATEIIbHOCTH, IJIAHOM, B TOM YHCJIE TIOMEIIe- | TIaHOM (B ClIydae peaau3ariuu
MPEAYCMOTPEHHBIX yueO- | HUS JIJIsl CAMOCTOATEIILHOM pa- | 00pa3oBaTebHON TPOTrPaMMbI B
HBIM TUTAaHOM 00pa3oBa- | OOTBI, C YKa3aHHEM IMEePEUHs | CETEBOM (opMe TOTOJIHUTEIHLHO
TEJIbHOUN MPOrpaMMBbl OCHOBHOTO O0OpYZOBaHUS, |yKa3bIBACTCsI HAMMEHOBAHUE OP-
y4eOHO-HaTISAHBIX TOCOOUH |raHM3alnu, ¢ KOTOPOH 3aKIII0UeH
Y UCIIOJIb3YEMOT0 MPOrpaMm- JIOTOBOD)
HOTO 0OecIeueHUs
1 2 3 4
1 | Onementsl Teopun HeueTkux | [Tomemenue Nel12 3P, mocamouHbIx 350044, KpacHomapckuii Kpai, T.

MHOKCCTB

mecT — 96; miomans — 49,7kB.M;
yueOHast Ay JUTOPHS TSI IPOBEICHUS
3aHATHH JEKINOHHOTO THIA, 3aHATHH
CEeMUHAPCKOT0 THIIA, KypPCOBOTO MPO-
EKTHPOBaHUS (BBIOJIHEHHS KypCo-
BBIX paboT), TPYNIOBBIX U HHAUBU-
JyaJIbHBIX KOHCYJBTalUi, TEKYILETo
KOHTPOJISI U IPOMEXYTOYHOH aTTe-
CTaINH.
CrnennanusupoBaHHas MeOenb
(yuebHast mocka, yueOHast MeOeTIh);
TEXHUYIECKUE CPEACTBA 00yICHUS,
Ha0OPBI IEMOHCTPAIIMOHHOTO 000pYy-
JIOBAaHMSA M y4eOHO-HATILTHBIX T10CO-
6uit (HOyTOYK, IPOEKTOP, IKpaH);
nporpammHuoe obecriedenue: Win-
dows, Office.

[Tomemenne Ne403 DK, nocamouHbIX
Mect — 50; tomanas — 83,5kB.M;
yaeOHast ayJUTOPHUS ISl TPOBEACHUS
3aHATHUH JEKIIMOHHOTO TUTIA, 3aHATHHA
CEMHHAPCKOTO THIIA, KYPCOBOTO TIPO-
EKTUPOBAHUS (BBIIOTHEHHUS KypPCO-
BBIX paboT), TPYIIOBBIX H HHAUBH-
JIyaJIbHBIX KOHCYJbTAlUi, TEKYILEro
KOHTPOJISL ¥ IPOMEXKYTOUHOM arre-
CTaIUH.
Cour-cuctema — 2 IIT.;
crieruanu3upoBaHHas mebenns (yaed-
Has TocKa, yueOHas MeOelb);
TEXHUYECKUE CPEICTBA OOYICHUS,
Ha0OpHI IEMOHCTPAIMOHHOTO 000pY-
JTIOBaHUS U y4eOHO-HATIISIHBIX ITOCO-
6uit (HOyTOYK, IPOEKTOP, IKpPaH);
nporpammHuoe obecriedenue: Win-
dows, Office.

[Momemenne Ne215 DK, nocamouHbIx
mecT — 20; mromans — 44KB.M;
yueOHast ayJIUTOPHsL ISl IPOBEICHUSI
3aHATUHA CEMUHAPCKOI0 TUIIA, KypCO-
BOT'0 IIPOEKTHUPOBAHHMS (BBIMOIHEHUSI
KypPCOBBIX padoT), IPYIIIOBBIX U HH-

Kpacnonap, yn. um. Kanununa, 13

JAUBUYAJIbHBIX KOHCyJ’ILTaHHﬁ, TC-
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KYILEro KOHTPOJISL U TPOMEXYTOYHON
aTTecTalru.
TexHUYeCKUE CpeICTBA 00yUCHHS
(xommbroTep TIepcOHANBHBI — 10
IIT.);

JOCTYT K ceTd «HTepHeT»;
JIOCTYTI B 3JICKTPOHHYO HH(popMaru-
OHHO-00pa30BaTENBHYIO CPENy YHH-
BEPCUTETA;
CHelHaTu3upOBaHHas MeOenb (yueo-
Has JI0cKa, yueOHas MeOeb)
nporpammHuoe obecriedenue: Win-
dows, Office, INDIGO.

ITomemenne Ne216 DK, mocamouHbIx
mecT — 30; romans — 41,8kB.M;
yueOHast ayIUTOPHS ISl IPOBEICHUSI
3aHSITHUI CEMHHAPCKOTO TUIIA, KYPCO-
BOT'O MPOEKTHPOBAHHUS (BBIMOIHEHUSI
KypPCOBBIX PadoT), IPYIIIOBBIX U UH-
JAUBUYaJIbHBIX KOHcyﬂbTaHI/Iﬁ, TC-
KYIIEro KOHTPOJIS M IIPOMEKYTOTHOMN
aTTeCTalluu.
TexHuueckue cpercTBa 00ydeHus
(xommbrOTEp TIEpCOHANBHBI — 10
IIT.);

JOCTyT K ceTd «HTepHeT»;
JIOCTYII B 3JICKTPOHHYO HH(popMaru-
OHHO-00Pa30BATENBHYIO CPEY YHU-
BEPCUTETA;
CrHenuatu3upoBanHas Meoenb (yueo-
Has JI0cKa, yueOHas MeOeb)
nporpammHuoe obecriedenue: Win-
dows, Office, INDIGO.

TTomemenue Ne4 DK, mmomanb —
31,1kB.M; HOMEUIEHHE [Tl XPAHEHUS
U PO UITAKTHIECKOTO 00CTyKIBa-
HUS Y9eOHOTO 000pYIOBaHHS.
KOHJUIIMOHEp — 2 IIT.;
nmabopaTopHOE 000pyIOBaHUE
(mkad maboparopHblii — 1 mT.;
Ha0OOp 1aboparopHbIil — 1 mIT.;);
TEXHUYECKUE CPEACTBA O0yUEHUsI
(mpunTep — 1 T,
npoexTop — | mr.;
mukpodon — 1 wr.;
uobmn — 4 wr.;
cepBep — 1 wrT.,;
HocuTenb nHpopmaru — 1 mr.;
KOMIIBIOTEp MIEPCOHATBHBIN — 15
IIT.).

TTomenienne Ned DK, mromans —
9,1kB.M; TIOMEIIEHNE JIs1 XPaHSHUSI 1
npodumakTHIecKoro 00CIyKUBaHUS

y4e0HOTO 000PYI0BAHMS.
CIUIMT-CUCTEMA — 2 IIIT.;
mTaTuB — 1 mIT.;
nabopaTopHoe 000pyI0BaHHE
(mkad 1abopaTopHBIA — 2 IIT.;
CTeH]! J1abopaTopHbIi — 4 mT.;);
TEXHUYECKUE CPEACTBA 00yUEHHsI
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2 DIeMEeHThl TCOPUU HEUETKUX

(okpan — 1 mT.;
ceTeBoe 000pyJ0BaHHE — 5 IIT.;
cepBep — 6 mT.;
KOMIBIOTEp ITEePCOHATBHBIN — 2
IIT.).

MHOKCCTB

[Tomemenne Ne206 DK, nocamouHbIx

mecT — 20; mromans — 41KB.M;

TIOMEIIEHUE JUISI CAMOCTOSATEILHON

pabotel. Texuuueckue cpencTea 00y-

4eHHs (KOMITBIOTEP TIePCOHANBHBIN
— 9 1mr.);

JocTyt K cetr «MHTEepHETY;

JOCTYII B 3JIEKTPOHHYO HH(pOpMAaNu-
OHHO-00pa30BaTEIbHYIO CpeNy YHH-
BEpPCHTETA;

Crenuatu3upoBanHas Meoenb (yueo-
Has MeOeh).

[TporpammHOe obecnieyeHue:
Windows, Office, crieruanusupopan-
HOE JINIIEH3HOHHOE U CBOOOHO pac-
HPOCTpaHsIeMoe IPOrpaMMHOe obec-
neYeHne, NpeJyCMOTPEHHOE B pabo-
yell mporpamme

350044, KpacHomapckuii Kpai, T.
Kpacnonap, yn. um. Kanununa, 13
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