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1)
2)
3)

obmenayuynoro mukia b.l.

1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).
1.1 Ieab ocBOEHHN AUCHMIIMHBI — O3HAKOMJICHHE ¢ (QYHIAMEHTAILHBIMH METOJaMHU
muddepeHIIMaTbHOT0 ¥ MHTETPAIbHOTO HUCUMCICHHM (YHKIHMI HECKOIbKUX MEPEeMEHHBIX,
TEOPUU BEPOSITHOCTEN U MATEMATUUYECKON CTATUCTUKU.

1.2 3agauu M CHUILIUHEL.
OCHOBHBIC OHpeI[eJ'IeHI/ISI U MOHATHUA 1/13yqaeM1>1x paSIleJ'IOB MaTCMaTUuKH,
HCIIOJIB30BATh MAaTEMATHYCCKHUEC METOABI B TCXHUYCCKUX HpI/IJ'IO)KCHI/IHX;
MAaTEMATUYCCKUMU METOAaMU U aHFOpI/ITMaMI/I B HpI/IJ'IO)KCHI/IHX K TCXHUYCCKUM HayKaM.

1.3 MecTo aucuuinHbl (MOyJs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.
JucuuiuinHa «CrenyanbHble I1aBbl MAaTEMAaTUKW» OTHOCUTCA K 0a30BOH yacTu

I[HSI HU3YyUCHUA JUCHUIIIIMHBI

Heo0X0oauMO 3H

aHuce

00513aTeJIbBHOr0 MUHUMYMa COZEp KaHUs CpEeAHEro oOpa30BaHUs, 3HAHUS, IOJTYYECHHBIE
IpY U3YYECHUH JUCUUIUIMH Monyiei «Marematuka» u «MHpopmaTnka» OGakamaBpuarta.
3HaHUs, TOJy4YacMble NIPU U3YYEHUN JUCLUILIMHBL, UCIIONb3YIOTCS IIPU U3YYEHHH BCEX
JUCIUTUTAH TPO(EeCCHOHATBHOTO IUKJIA.

1.4 IlepevyeHb MJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

HECTaHJApTHHIX 3ajad,
B TOM 4HCJIE€ B HOBOU
WJIM HE3HAKOMOM cpene
u B
MEXIUCIUTUIMHAPHOM

OM KOHTCKCTC

Ne Nunexe Coneprxanue B pesynbrare uzydenust yueOHON AUCIUTUIMHBI
[p. | KOMIIET | KOMIETCHIMHA (um eé oOy4aromuecs: J0IKHbI
SHIIUU YacTH) 3HaTh yMeThb BJIAJeTh
1. OK-6 CIIOCOOHOCTBIO K METOABI U [IPUMEHSATH CBOMMATEMAaTUYECKU
CaMOCTOSITEIBHOMY  [CpPEACTBaA ISl 3HAHUS K PEIICHUIOM anmnapaTom
00y4EHHIO0 HOBBIM pellleHus 3a1a4 B [IPAKTUYECKUX uIst  peleHus]
METOJaM CBOEH 3ajad, crienn(puIecKkux
UCCIJIEIOBaHMSI, K MpeIMETHOM M0JIb30BATHCS 3ajzad B 00JacTH|
U3MEHEHHIO HAyYHOTo (00JIacTH MaTeMaTHYeCKOW  [MH(pOpMaIMOHH
Y Hay4YHO- UTepaTypol  UISbIX CUCTEM U
IIPOU3BOJCTBEHHOTO CaMOCTOSITEJIBHOTO [TEXHOJIOTHH
npoduIs CBOCH M3y4YeHUs
npodeccuoHaIbHON MHKEHEPHBIX
JIeSITEIIbBHOCTH BOIIPOCOB
2 OIIK-1 | cnocoOHOCTBIO 0a30Bble  3HAHUSACAMOCTOSITENBHO  [IpUEMaMHU
BOCIIPUHUMATH ISl BOCHPUATUSAIPUOOpETATD, npuoOpeTeHus,
MaTCMaTUYECKUE, HOBBIX [pa3BUBATh U pa3BUTHA U
C€CTECTBCHHOHAYYHBIC, MaTeMaTHYECKUX, [[IPUMEHSATL HOBBICIIPUMEHEHUS
CONAAJIbHO- C€CTECTBCHHOHAYY BHAHMA JUISIHOBBIX ~ 3HAHUU
9KOHOMHICCKHUE HHBIX, COIMANIBHO- [peIlIeHUs TSI peIIeHUs
Npo(HheCCHOHATIBHBIE DKOHOMUYECKUX [HECTaHJAPTHBIX HECTAHAAPTHBIX
3HaHu4, YMCHHUEM y 3ajad, B TOM 4YHCIE [3a1ad, B TOM
CaMOCTOATCIEHO PO(ECCHOHANIBH [B HOBOW HITH YKCIIE B HOBOM
npruoOpeTaTh, bIX 3HAHWH HE3HAKOMOM cpelie MIM HE3HAKOMOK
pa3BUBaTh i1 1 B cpere u B
PUMCHATE — HX AT MEKIUCHUTUTMHAPH MEK TUCITUTUITHHA
peleHus

[PHOM KOHTCKCTC




KOHTEKCTE
3. OIIK-2 | kynbTypoi MpaBuIa BBICTPAUBATh ITOTUKOU
MBIIUICHHSI, TOTUYIECKOTO IMOTUKY paccyXIeHUN 1
CIIOCOOHOCTBIO BHIBOJIA paccyxaeHuil u BBICKA3bIBAaHUM,
BBICTPAUBATh JIOTUKY BBICKA3bIBAHUH, OCHOBaHHBIX Ha|
paccyXIeHui u OCHOBaHHBIX HaUHTEpIpeTaIiH
BBICKA3bIBAaHUH, WHTEPIPETAIINH IMTaHHBIX,
OCHOBaHHBIX Ha ITaHHBIX, MHTETPUPOBAHH
WHTEPIIPETAIAN WHTETPUPOBAHHBIX [BIX W3 Pa3HBIX
JAHHBIX, u3 pasHbIxo0acTeit HayKu
WHTETPUPOBAHHBIX UX oOnacTeil HAyKU W TEXHUKHU
pa3HbIX obiactei 1 TEXHUKU
HAyKH U TEXHHKH,
BBIHOCUTH CYXJICHUS
Ha OCHOBaHUU
HEMOJIHBIX JIaHHBIX
2. CTpyKTypa U cojiep:KaHue TUCHUITUHBI.
2.1 Pacnipenesienne TPyI10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.
O6mass Tpyno€MKOCTh AMCHMILIUHBI cocTaBiser 4 3aud.en. (144 wdacoB), wux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE
(051 cmyoenmos ODO).
Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB (dacer)
A
KonraktHasi pa6ora, B TOM yncJe: 28,2 28,2
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHA JIEKIIMOHHOI'O TUIIA 14 14 - - -
JlaboparopHsble 3aHATH - - -
3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPBI, 14 14 i i i
MPAKTUYECKHE 3aHITHSI)
HNuas koHTaKkTHas padora:
KonTpons camocrositensHoi pabotsl (KCP)
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHCIe: 115,8 | 115,8
[TpopaboTka yueOHOro (TeOpeTHUECKOro) MaTepuaia 57,9 57,9 ) ) )
[ToaroTroBKa K TEKyIIeMy KOHTPOJTO 57,9 57,9 ) ) )
KonTpoJis:
IToaroroBka K 3K3aMeHy
Oo0masi Tpy10eMKOCTh Jac. 108 108 - - -
B TOM YHCJI€e KOHTAKTHAA 28,2 8.2
padora '
3a4. e/l 4 4




2.2 CTpyKTypa AMCUMIIMHBI:
Pacnpenencnue BuI0B y4eOHOU pabOThI U KX TPYJOEMKOCTH TI0 pa3JieiaM JAUCIUILTAHBI.
Pasnenbl qucnuIuiMHbl, n3ydaemole B 6 cemectpe (ounas gpopma)

KomnuecTtBo yacos
Bueayaut
Ne HaumenoBanue pa3nenos Beero Ay;;T;)TI;HaH OpHyaSI
pabora
J | 113 JIP | CPC
1 2 3 4 5) 6 7
1. |DyHKUMU HECKOJIBKHX IEPEMEHHBIX 50 6 38
5 KpatHble, KpHUBOJMHCHWHBIE W  [OBEPXHOCTHBIC 16 4 4 38
UHTETPAJIBI
3.  |CuyuaiiHbie COOBITHS 47.8 4 4 39,8
Hmoeo no oucyunaune: 1438 | 14 | 14 115,8

[Tpumeuanue: JI — nexuuu, 113 — nmpaktudeckue 3anatus / cemuHapsl, JIP — nmabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3/ieioB TUCHUIINHBI:
2.3.1 3anaTHA JeKIINOHHOTO THIIA.

®dopma
Ne Hanverosanme Copepxanue paszzena TEKYILEro
paszzneina
KOHTPOJISI
1 2 3 4
1. |®ynknun HeckoabkuX| OyHKINUU ABYX MepeMEHHBIX. JINHUU YpOBHA Pemenue 3anau
MEPEMEHHBIX ¢byHKIMY 1BYX nepemMeHHbIX. [Ipenen pyHkuuu
HECKOJIBKMX NTEPEMEHHBIX. TOUKHM HENPEPBIBHOCTH
1 TOYKH pa3pbiBa QYHKIUH.
2. |Kparnsre, [ToHsiTHE NBOWHOTO U TPOMHOIO UHTETPAJIOB, Pemtenue 3amau
KPHMBOJIMHENHEIE Y| UX CBOWCTBA. BhIuncieHne HHTErpaJIoB
NIOBEPXHOCTHbBIE MIOCJIEI0BATEIbHBIM HHTETPUPOBAHUEM.
HHTCTPAJIBI 3aMeHa epeMEHHBIX B IBOTHOM U TPOMHOM
UHTETpaJIax.
3. |Cnyuaiinsle coObpiTust |Crryuaiinbie coObiTrsi. Kitaccuueckoe Pemenne 3amau
onpeneacHue BeposaTHOCTH. DOpMyIIbl
KOMOWHATOPHKHU.
2.3.2 3aHATHS CEMHMHAPCKOI0 THIIA.
dopma
Ne Hanveropariie Copepxanue paszaena TEKYILEro
paszznena
KOHTPOJISI
1 2 3 4
4. |®yHkuuMn HecKosbkUX| HempephIBHOCTh (YHKITMH HECKOJIBKUX Pemenne 3amau
NEPEMCHHBIX IIEPEMEHHBIX B TOYKE U HA MHOKECTBE. TOUKH
HEMpPEepPHIBHOCTU M TOUKH pa3pbiBa (PYHKIINU.
[TonsaTHe 0 cOXXKHOW (QYHKIMH.
5. |Kparnsie, [Tonsipuble, MUIMHAPUYECKHUE U chepruuecKkue Pewrenne 3amau
KPHBOJIMHEHHBIC — H|KOOpAUHATHL. [IpunoxeHust ABOUHBIX U
IIOBEPXHOCTHBIE TPONHBIX HHTErPAJIOB
UHTETpajIbl




6. |Ciyyaiinble coObiTHA | DOpPMYIIBI KOMOMHATOPUKHU. Pemenue 3anay

2.3.3 JlabopaTopHbIe 3aHSITHS.

He npenycmorpeno

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)

He npenycmorpeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aoIMUXCH M0 JUCHUILIMHE (MOTYJII0)

[TepeueHsb ya4eOHO-METOIMIECKOTO 00ECTICUCHUS TUCITUTUINHBI 10

JICKITMOHHBIM 3aHATHUAM

Ne Bun CPC BBINIOJTHEHUIO CAMOCTOSTEIbHONU paboThl
1 2 3
1 [Toaroroska k 3BonapeB, C.B. MogenupoBanue CTPYKTYppl U CBOMCTB

HaHOcHUCTeM: ydeOHo-MeToauuyeckoe mocobue / C.B. 3BonHapes,
B.C. Kopros, T.B. Hlranr. - ExarepunOypr: W3marenbcTBo
VYpanbckoro ynusepcurera, 2014. - 121 c.

2 [ToaroroBka k 3BoHapeB, C.B. MogenupoBaHnue CTPYKTypsl U CBOWCTB
IPAKTUYECKUM HaHocHCcTeM: ydeOHo-MeToauueckoe mnocobue / C.B. 3BoHapes,
3aHATUAM B.C. Kopros, T.B. Ilranr. - EkarepunOypr: W3nareabcTBO
VYpanbckoro ynusepcurera, 2014. - 121 c.

JIbikun, A.B. MaremaTuueckoe MOJAETUPOBAHUE AIIEKTPUUYECKUX
CHCTEM M MX DJIEMEHTOB: yueOHoe mocobue / A.B. JIbikuH. - 3-€

u3n. - HoBocubupck : HI'TVY, 2013. - 227 c.
4 [TonroroBka k 3auéty |3BoHapeB, C.B. MogenupoBanue CTPYKTYypbl U CBOWCTB

HaHoOcHCTeM: ydeOHo-Meroanuyeckoe mnocodbue / C.B. 3Bonapes,
B.C. Kopros, T.B. Ilranr. - ExarepunOypr: M3garenbcTBo
Vpansckoro yauBepcuteta, 2014. - 121 c.

JIbikun, A.B. MaremaTnueckoe MOJAEIUPOBAHUE DIIEKTPUUYECKUX
CHCTEM M WX DJIEMEHTOB: ydueOHoe mocobue / A.B. JIbikuH. - 3-€
u3l. - HoBocubupck : HI'TVY, 2013. - 227 c.

Y4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaromUXcs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSAMHU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbSI U BOCHIPUSATHS HH()OPMAIIHH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHO! (hopme

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUnist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA,
JIaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA

oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.



[IporpaMMbl OHJIAMHOBOTO KOHTPOJISI 3HAHUH CTYJIEHTOB (B TOM YHCJIE MPOTPAMMHOE
obecrieueHne TUCTAaHIIMOHHOTO O0YUICHMS).

HJ’IH JIUI[ ¢ OI'paHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBBA IMPEAYCMOTPCHA OpraHu3alus
KOHCYJIBTaI_[I/Iﬁ C UCITIOJIB30BAHHEM I-)JIGKTpOHHOﬁ IIOYTHI.

4. OueHo4YHbIE CPeCTBA NJISA TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTALMH.

4.1 ®oHA OLIEHOYHBIX CPE/ICTB /IJIS MPOBeeHHs] TeKYIero KOHTPOJIS.

Tembl IpaKTHYECKUX PadoT

1. Meronbl 00y4eHNsI CHHANITHIECKUX BECOB HEHpPOHA.
Lens 3aHATHA: 3aKPENHUTh HABBIKM NPHMEHEHHS MAaTeMaTHYECKOTO armapara HEeHpOHHBIX CeTel
JUISL pelleHusl 3a1a41 paclio3HaBaHUs 00pa3oB

Mpumep peweHus 3apaum

3anaua. llpocuurare onHy uTepauuro uukia oOydeHuss no A-npasuiy
OJHOCI0IHOI OMHApPHOIN HeoNHOPOJHOI HelipoHHON cerw, cocrosieil w3z 2
HelipoHOB M MMetowleill (yHKUUKM akTHBALMK: runepOonndeckuii Tanrexc (k=1) u
noporosyo Qpyakuuio (T=0.7). B kavecrse oby4arouieil BLIDOPKH HCIIOIB30BATH
Tab/JHLy HCTHHHOCTH JUIsl oOnepauuii IKBUBAIEHTHOCTH M JIHIBLIOHKUHH (He
MCIONB30BaTh TEpBYIO  cTpodky Tabnuusl). CuHanTHYeckHe Beca 3a1ath
CIVYAHBIM 00pa3oM.

Onucanne nponecca pewenns. Jlis o0OyueHust HelipoHHOI cetH no A -

NpaBHiy HEOOXOIUMO:

1)  ID'pajuueckn oroOpazute CcTpVKTYpY HeiipoHHoii cetu. Onpenenurs
Pa3MEPHOCTh MATPHLIBI CHHANITHYECKHUX BECOB.

2)  Omnpeaenuts 00y4arOWYIO BBIOOPKY, NpeACcTaBUB ee B TaOIIWYHOM BHJIE.

3) BeiOparhk BXOJHBIE JaHHBIE, HA KOTOPBIX OVET paccMaTPHBATLCA HTEpaLlHs
LHHKIA 00y4eHHS.

4)  Cneays anroputMbl 00y4eHHus 0 A —npaBuIy, NPOCHUTATL OJHY HTEPALUID
LMK/IA U [PEICTABUTL HOBbIE CHHANTHYECKHE BECca B MATPUYHOM BHJIE.
Pemenne.

1) Ilo 3ananuio HelipoHHAsA CETh COCTOMT H3 JBYX HEHPOHOB, 3HAYHT, BXOJOB Y
OJIHOCI0iHO# HeilpoHHOI ceTn OGyaer 2 W BBIXOAOB 2, a CHHANTHYECKHX
secoB 4. Ilepeslii HelipoH uMeeT NOporoByd GYHKLUUIO aKTHBALWK, BTOPOl
— rHNepOOIHYECKHil TaHTeHC.




2) [lo 3ananuro HelipoHHas ceTh OWHapHas, MOITOMY HAa €€ BXOIbl MOIYT
M0JaBaThCA TOJBKO HYJIH M €IHHHULLI, TAK KaK BX0Aa 2, TO BO3MOMKHBIX
KOMOWHAUMI BXOAHBIX 3Ha4veHuWii Oyner 4 (odyuarowas Beidopka Oyaer
cocTodATs M3 4 BekTopor). Beixoa nepeoro HeiipoHa corilacHo 3aJaHuio
COOTBETCTBYET ONEPATOPY IKBHBAICHTHOCTH, & BTOPOro — JAHUIBLIOHKLHH.
[Tosromy Tabnuua ¢ odyyaroweil BeIOOPKOI OVIeT BBIMNAAETE CIeIVIOLIHM

obdpazoMm:
X1l | X2 D1 D2
0 0 1 0
] 1 0 |
| 0 0 |
1 1 1 1

3)  Ilycrs B kauecTBe BekTOpa 00y4eHHs Oy/AeT paccMaTpUBaThes 3-as CTPOKa
TaOIHLBL
4)  Cnenys anroputMsel 00y4eHHs Mo A-npaBuITy BBINOJIHHM 6 11aros
I maz: 3anauM MaTpULly BecoB ciy4aiineiM oOpa3zom u3 untepsana [0,1]:
Wij(1) [1 2
1 0.7 1
2 0.5 0.2
2 maz: exrop X={1,0}, Bekrop D ={0,1}.

3 wta2: BLIMUCIIEHHE BBIXOJAHBIX 3Ha4YeHHI HellpoHHOIl ceTH (BekTop Y).
=07
S =x-w, +x,-w, =1-07+0-05=07,
II, npu 8, =T _{L npu 0.720.7 o
0 0, mpu 0.7<0.7

Y = =
, npu 5, <T
k=1,

S, =x, W, +x,-w, =1-09+0-02=009,

Y. - S _em+e_”'”__13g



4 maz:

g, =(d, - y)=0-1)=-1,

£,=(d, =y,)=(1-1.39)=-0.39.

5 waz: 3anaem n- koadgduuuedt odyvenus ot 0 1o 1 1 u3MeHseM Beca:
n =038,

w, (2)=w,(1)-08-& -x,=07-08-(=1)-1=15,

Wy, (2)=wy (1)=0.8-£, -x, =0.5-08-(=1)-0=0.5,

0,(2)=0,(1)-08-£, =0.7-08-(-1)=125,

W, (2)=w,(1)-08-g,-x, =09-028-(-039)-1=1212,
Wy(2)=w,(1})-08-£,-x,=02-0.8-(-0.39)-0=02.

Wij2) |1 2
1 1.5 1212
2 |05 |02

6 wia2: BBIMHUCIIHM CpeIHeKBAAPaTHYHYIO OLIHOKY (MOXKHO BeIOpaTh Apyrue
METO/1bl OLIEHKH OLIHOKH)

i 2, 2 3 3
e=3(d -y =Y¢" =g +& =(-1) +(=0.39)" =1.1521.
i=l =1

H- xonu4ecTBO HElpOHOB.

Tak kak MBI paccMaTpuBaeM OJHY HTEpPALMHIO LHKIA O0yV4EeHHS B JIHOOOM
CJIy4ae BBIXOJHM H3 LIHKIA.



3apgaum

[IpocunTare onHy HTepauuio HHKNa 00y4eHHs Mo A -npaBUIy OJAHOCHIOHHOIH
OunapHoil onHOpoaHON HelipoHHOIl cer, cocroswmeii uz 2 HeilipoHOB M
umerowieii noporosyw (QyHkumw axktuBauun (1=0,7). B kauectre
oOyuarueil BeIOOPKH MCNOJIB30BaTh TAdAULY UCTHHHOCTH JUIA onepaumii
JUIBIOHKLHHA H UMIUTHKAU WK (HE UCNO/IBL30BATh NEPBYHO CTPOYKY TaOIHLbI).
CuHanTHyeckue Beca 3a/1ath ciay4aiiHeiM o0pa3oM.

[IpocuuTars OHY HTEpPALMIO LHKIA 00YVYEHHS 10 A -1IpaBHIY OJHOCI0HOI
OuHapHOil onHOpOAHOIN HeiipoHHOIT cerH, cocroseii u3 2 HelipoHOB M
umeroweii  nuHeitnyww ¢Qyvakuuw axktueanun  (k=06). B kauectse
oOy4aroleii BeIOOPKH HCMOJIB30BaTh TAdAUIY WCTHHHOCTH JUJIA Onepauuii
KOHBHOHKLIMY U IHIBHOHKLIHUK (He UCIOJIB30BATE NEPBYI) CTPOYKY TA0MULBL).
CuHanTHyeckue Beca 3a/1athk ciay4aiiHeM o0pa3zoM.

[IpocuuTars OHY HTEpPALMIO LHKIA 00Y4eHHS 0 A -1IpaBHIY OJHOCI0HOI
OuHapHOH OaHOPOAHON HelipoHHOH ceTH, cocToswel U3 2 HelpoHOB W
uMmeromteil curmonpaneHyw  QyHkuuw akrusauud (k=1). B kauecrtse
oOyuaroieii BEIDOPKH HCNONB30BATH TA0NHIY MCTHHHOCTH /IS Onepauuii
MMIUIMKALMH U KOHBIOHKIHUH (He HCIOJIB30BATh NEPBYI0 CTPOYKY Ta0NHIb).
CunanTuyeckue Beca 3a/1arh cay4aiiHelM 00pa3oM.

[IpocduTaTs OJHY HTEpALHIO LHKIA O0YUYEHHS 110 A -npaBHIy OJHOCIOHHO
OuHapHOH OJHOPOAHON HelipoHHOIl ceTH, coctosuieii U3 2 HelpoHOB H
umeroleil  (YHKUU akTHBauuM runepdonuveckuii Ttanrenc (k=1). B
ka4ecrTee oOyuaroileil BBIOOPKH HCNONB30BaTh TA0NMIY HCTHHHOCTH IS
onepaunii 3KBUBANEHTHOCTH M HMIUTHKAUWUH (HE WCIObL30BaTh [EPBYHO
cTpouky Taduuiel). CHHANTHYECKHE Beca 3a/1aTh ClIy4aiiHbIM 00pa3oM.

IIpocuurars O1HY HTEepaUHiO LHHKIA 00VUYeHHs M0 A -nipaBUIY 0JHOCIOIHOI
OHMHApHOH HEONHOPOAHONH HelpoHHOI ceTH, cocroswei U3 2 HelipoHOB H

umerouleil (yHkuMu akTtuBauuu: runepdonuueckuii tanrenc (k=2) wu
noporoeyio (yukuurw (1=0,5). B kavectBe oOy4aroweii BeIOOpPKH
MCMOJIBb30BaTh TAOAULY HCTHHHOCTH JUIS onepauMii KBUBANEHTHOCTH H
KOHBIOHKIIMM ~ (HE  HMCHONB30BaTh  MEPBYK)  CTPOMKY  TalJIMIED).
CuHanTH4ecKHe Beca 3aJaTh cly4aiiHeiM 00pazom.



[Ipocunrare 0aHY HTepauHiO LHKIA 00YVYeHHs 0 A -npaBUIIY OAHOCIOHHOI
OHMHAPHOI HEOJAHOPOJAHON HelipoHHOI ceTH, cocroslel U3 2 HelipoHOB H
uMmeromei  (pyHkuuu aktHBauuu: curmMoujaneHyio (k=1) u nuHeiiHyO
(k=0,6). B xavectBe oOyuarouleil BbIDOPKH HCNONB30BATL TabuuUy
MCTHHHOCTH JUIA ONepalHii MMIUIMKALUHH H KOHBHOHKINH (HEe HCIOIB30BaTh
nepByrd crpodky Ttadnuusl). CuHanTHyecKkHe Beca 3a1aTh clyvaliHbIM
o0pazom.

[TpocunTars 0aHY HTEpaLHIO LHKIA 00YVYeHHs N0 A -npaBUIIY OAHOCIOHHOI
OuHapHOIT HEOAHOPOAHOI HelipoHHOIl ceTu, cocrosuleil U3 2 HellpoHOB H
umetoueil pyukuun akrusauun: nureiinyio (k=0,7) u noporosyio (T=0,75).
B kauectBe oOyuarouieil BEIDOPKH MCNONB30BATE TADNHUIY HCTHHHOCTH ISt
onepauuii KOHBIOHKLIHMH M 3KBHBAIEHTHOCTH (HE MCIOJIb30BaTh NEPBYIO
crpouky Tadnuuel). CHHANTHYECKHE BECA 3a1aTh C/Iy4aiiHbIM 00pa3zoM.
[IpocunTars oaHy HTepauio HHKIA 00yHeHHs Mo A -npaBiIy OAHOCIOHHOI
OUHApHOI HeoJHOPOAHON HelipoHHOIN ceTH, cocrosllel U3 2 HelipoHOB H
umetoweil Ggyukuun akrupauun: noporosyw (T=0.8) u curmonnaneHywo
(k=1). B «kauecrBe oOyuaroueii BbIOOpPKM HCHOJB30BATE TAOIMILY
MCTHHHOCTH U1 Onepaliii KOHBIOHKUHH H HMIUIHKALHH (HE HCIIONB30BaTh
nepeyrw crpodky Tadbnuusl). CuHanTHyeckue Beca 3a1aTh CIy4aiiHBIM
o0pazom.

2. Metoa oOpaTHOTrO pacpoCTpaHEHHUs OIINOOK
Ilenb 3aHATHSA: YCBOUTH HJICIO METOa OOPAaTHOTO PACIPOCTPAHEHHUS OUIMOKH, 3HATH €ro 00JIacTh

IMPUMCHCHUA, IIPEUMYIICCTBA U HEAOCTATKH INIEPEA BCEMU N3YYCHHBIMU paHEC METOJaMU.



Mpumep peweHnn 3anaum

3anaua [lpocunTars 0HY UTEpaLHIO LMKIA ODYYEeHUS METO0M 0OpaATHOIO
pacnpocTpaHeHus OWUOKH MHOroc/0iiHOi OuHapHOil HeOAHOPOAHOI HelipoHHOI
ceTd, cocrosuleil u3 2 cnoés, npuveM B MEPBOM CJl0€ HaXOAUTCcsA 2 HelipoHa M
HCnoNb3yeTcs curmoujaneHas Qyukuus aktusauud (k=09), a Bo Bropom — 1,
nuneiinas (1=0.7) ¢yukuus. B kadectse oOyuarouieii BeIOOPKH HCNONB30BAaTh
Tadnuuy ucTHHHOCTH Ans onepauun «wrpux llleddepar (He wucnonszopars
nepeyo crpouky Tadbnuusl). CHHANTHYECKHE Beca 3a/1aTh ciiyyaiiHeiM 00pazoM.

Onncanne npounecca pemenns. J{ns odyuenus HelipoHHOMN CeTH METOIOM

00paTHOrO pacnpocTpaHeHus OLHOKH HeOOX0AHMO!

1)  I'paduueckn otTodpa3uts CTPYKTYPY HeiipoHHo# cern. Onpenenurs
pPa3MepHOCTh H KOJHYECTBO MATPHLl CHHANTHYECKHX BECOB (U KamkI0To
CJI0sl CBOSL MATPHLA).

2)  OnpegenuTts 00yHaKOLIVIO BEIDOPKY, NPEICTABUB €€ B Ta0JINYHOM BHJIE.

3) BeoiOpath BXOaHBIE JaHHBIE, HA KOTOPLIX Oy/eT paccMaTpUBATLCS HTEpPaLIUs
LMK]1a 00VHEHHS,

4)  Cneaysa anroputMbl 00yHeHHS METOAOM 00paTtHOro OO0YHEHHs OLIHOKH
MPOCYUTATL OJHY MTEPALWK LUMKIA U NPEeJCTABUTL HOBblE CHHANTHYECKUE
BECA B MATPHYHOM BHJIE.
Pewenne.

1)  Ilo 3apnanuio HelipoHHas ceThb COCTOMT W3 TPeX HeHpOHOB, JBa BXOIHBIX,
OJIMH BLIXOHOI, 3HAYUT cHHanTH4eckuX BecoB 6. [leprelii cnoii HellpoHOB

MMeeT CHrMOHJIANBHYIO (DYHKIUKO aKTHBALIHH, BTOPOil — niHeiiHas.
FI'_'HF.

2)  Ilo 3anaHuw HelipoHHas ceTh OMHApHas, MO3TOMY HAa €€ BXOAbl MOIYT
MOJABATECA TOJBKO HYJIH M €IUHHUIBL, TAK KaK BX0Ja 2, TO BO3MOMKHBIX
KoMOMHAUMH BXOAHBIX 3HayeHuil Oyaer 4 (obdyuarowas seldopka Oyaer
cocToaTs M3 4 BekTOpoB). BeIX0a HeilipoHHOI ceTH COrNacHO 3alaHUK0
coorBeTcTBYET oneparopy «wrpux UHleddepa». Iloatomy Tabnuua c
o0yuarolleil BeidoOpKoil OyaeT BLIMIA1eTh CleVHOLUIHM 00pa3oM:



Xl (X2 |[D
0 0 !
0 1 1
1 0 1
1 1 0

3) IlycTe B KayecTBe BekTOpa 00y4eHHs OyAeT pacCMaTpuBarkes 2-as CTPOKa
TAOTHIIBL.

4)  Cneaysa anroputmy o0ydeHHs N0 A-npaBUiy, BBIMOJIHHM 5 LIATOR!
I waez: 3anaaum MaTpuLy BeCcOB ciy4aiineiM oOpaszom u3 uatepsana [0,1]:

Wij(1) [1 2 Wg1) [1 2
1 |06 |09 03 |08
2 |01 o5

2 maz: Bektop X={0,1}, D={1}.

3 waz (npamoit npoxod): BbIMUCIEHHWE B LIMKJIAX BBIXOJOB BCEX C/I0EB M
MOJY4EHHE BRIXOHBIX 3HaYeHHl HellpoHHOIl ceTu (BekTop Y).

S =x-w, +x,-w,, =0-06+1-0.1=0.1

S, =x, W, +x,-wy, =0-09+1-05=0.5;

k=09
i 1 1 -
Y, = = = {2 om0ms =(.5224,
i | 1
h= 1 +e5* B | 4 ¢ 0509 =06l
S, =Y -w +¥,-w,=05224-03+061-0.8=064472,
=07,

Y=1-5=04513.



4 waz (odopamuslit npoxod): UIMEeHEeHHE BECOB:
n=07,

8 =(d =¥)Y -(1-¥)=(1-04513)-0.4513(1-0.4513) = 0.3587
w, (2)=w, (1)+1-6>-¥, =0.3+0.7-0.3587-0.5224 = 0.431,
w,(2)=w,(1)+1-6>-¥, =0.8+0.7-0.3587-0.61 = 0.953.

Hiy
8 =Y -(1=-Y)- 2 8" -w™ =, -(1-Y))- 6% - w, = 0.5224-(1-0.5224)-0.3587-0.3 = 0.0268,
I=1

H
&1 =Y,-(1=Y,)- faf*’ w2V, - (1=Y,)-67 -w, =0.61-(1=0.61)-0.3587-0.8 = 0.0682,
I=1

w,(2)=w,(1)+7-8! - x, =06+0.7-0.0268-0 = 0.6,
wia(2) = wia (1) + 1782 - x, =0.9+0.7-0.0682-0=009,
Wy (2) = way (1) +7-8) -x, =0.1+0.7-0.0268-1=0.119,
Wi (2) =W ()78 x, =0.5+0.7-0.0682-1=0.548,

Wij(2) [1 2 We2) |1 2
1 |06 |09 0431 |0.953
2 |0.119 |0548

5 waz:

H
g= (d,-y) =(1-04513)" =0237.

=l
Tak xak Mbl paccMaTpHBaeM OJHY WTEPaUHIO LHKNA O0y4YeHHS, B JHOOOM
CJIy4ae BBIXOAHUM M3 LIHKJIA.

3apgaum

[Ipocuntate oOnHY uHTepauHI0 HHKNA OOYHEHUSs METOAOM O0paTHOro
pacnpocTpaHeHus  OWWOKH  MHOrOC/IOHHOW  OMHApHO  OQHOPOJIHOM
HellpoHHoI ceTH, cocTosLeil U3 2 c/I0€B, NPUYeM B IEPBOM CJI0€ HAXOAUTCS
2 Heiipona, a Bo BTOpoM — 1. MVYHKUHA aKTHBALMUH HellpOHOB ceTH -
noporosas (T=0.6) ¢yHKUHA. B kawectse obOyuaroweil BeiOOpKH
MCIOIBL30BaTh TAbNHLY UCTHHHOCTH Ul ONEpaldd «HCKIYarollee WiIn»
(He HCnoNBL30BaTh NEPBYIO CTPOYKY TadaHubl). CHHANTHYECKHE Beca 3a1aTh
cly4aiiHeiM 00pazom.



Ilpocunrare oaHY wWTepauul UHMKIA O0YYEHHS METOAOM 00paTrHoro
pacnpocTpaHeHHst OLWMOKH  MHOrocnoiiHoii  OuHapHON  OJAHOPOJIHOI
HelipoHHOI ceTu, cocTosLeil u3 2 coéB, NPHUYEM B IEPBOM CIIOE HAXOAUTCS
2 weiipona, a Bo BTopoM — 1. MOVHKIUHA aAKTHBAllUH HEHPOHOB CETH -
curmonaansHas (k=1) dvyakuua. B kadectse oOy4arouieii BeIDOpKH
MCIONbL30BaTh TabMULYy MCTHHHOCTH JUIS ONepauud HMMIUIHKaUHKU (He
MCIOIb30BaTh NEepBYH cTpodky Tadnuubl). CuHanTH4ecKHe Beca 3al1arh
cJIv4aiiHeIM 00pazoM.

Ilpocunrare oaHY wWTepauul UHMKIA O0YYEHHS METOAOM 00paTrHoro
pacnpocTpaHeHHst OWMOKH  MHOrocioiiHoii  OuHapHON  OJAHOPOJIHOI
HelipoHHOI ceTu, cocTosLeil U3 2 coéB, NPHUYEM B IEPBOM CIIOE HAXOAUTCS
2 Heiipona, a Bo BropoM — 1. @OVYHKUMSA aKTUBALUW HEHpPOHOB ceTH -
nuneitnas  (k=0.6) ¢yakuns. B kauectBe oOyuarwieii BeiOOpKH
UCIONB30BaTh TA0NULY HCTHHHOCTH A1 onepauun «wrpux Hleddepa» (ne
MCIOb30BaTh NepBYH cTpodky Taduuubl). CHHanTHYecKHe Beca 3a/arh
cJIV4aiiHeIM 00pa3zoM.

Ilpocunrare oAHY uWTepauuld UHKIA OOVYeHHs MeToJoM O0paTHOro
pacrnpocTpaHeHuss OWMOKH  MHOroc/HoiHON  OuHapHO  OJHOPOJIHOIN
HellpoHHOI ceTH, cocTosLell U3 2 c0EB, NPHYEM B [IEPBOM CJI0€ HAXOAUTCS

2 wHeiipoHa, a BO BrOopoM — 1. MYHKUMS AKTHBALIMKM HEHPOHOB ceTH —
runepdonuyeckuii tanredc (k=1). B kauectBe o0y4varoweii BeIOOPKH
MCIONbL30BATh TabNULYy MCTHHHOCTH Ui onepauuu «crpenka [lupca» (He
MCIONbB30BATh NEPBYH CTpodky Tadnauuel). CHHANTHYeCKHEe Beca 3a1aTh
CJIy4aiiHbIM 00pa3om.

[Ipocuntate oOAHY wHTEepauMi) UHKIA OOYHEHHS METOIOM OOpaTHOro
pacnpocTpaHeHuss OMHOKH MHOrocoitHoll OHHapHOT HeOqHOPOIHOI
HellpoHHOIl ceTH, cocTosileil U3 2 clI0€R, NPUYEeM B [IEPBOM CII0E HAXOUTCH
2 HeilpoHa W Mcnosib3yeTes curMonansHas Gyukuus akrusauuu (k=0.9), a
B0 BTOpoM — 1, moporosas (T=0,7). B kausecrBe oOy4aroweii BbIOOPKH
MCIObL30BATh TA0MMUY HCTHHHOCTH JUIS ONepaldd «HCKIYaIOLee WIH»
(He ucnonp30BaTh NEPBYIO CTPOUKY TaduuLbl). CHHANTHYECKHE Beca 3a1aTh
ciy4aitHeIM 00pazoMm.



NF

[Ipocunrare oOAHY HTEpaUMK) UHKIA OOYYeHHs MeTOA0M 00paTHOro
pacnpocrpaHeHus OWMOKH MHOrOCHOHHOH OMHapHOH — HEOAHOPOAHOI
HelpoHHOIT ceTH, cocToseil u3 2 c/10€B, NPHYEM B [IEPBOM C/I0E HAXOAHTCH
2 HeiipoHa W ucnone3yercs nuHeiiHas Qynxkuus axtusauuu (k=0.5), a Bo
sropom — 1, curmonpansras (k=0,7) ¢pyukuus. B kakecrse odyuaroweii
BBIDOPKH MCIIO/IB30BaTh TAOIMIY HCTHHHOCTH JUIS ONepauHH MMIUIHKALHHK
(He HCcrnoNBL30BaTh NEPBYIO cTPoUKY Tabnuuel). CHHANTHYeCKHe Beca 3a/1aTh
CIy4aiHbIM 0Dpa3oMm.

[IpocunraTe oOaHY wWTepauHl UHKIA OOVYeHHs MeToA0M 00paTHOro
pacnpocTpaHeHuss OWMOKH MHOroC/H0HHONH OuHApPHOH HEOJHOPOIHOMH
HelpoHHOIT ceTH, cocToseil u3 2 c/I0€B, IPHYEM B IIEPBOM CJIOE HAXOAUTCH
2 neiipoHa u ucnone3yercs noporosas gvHkuus akrusauuu (T=0,4), a o
BTropoMm — |, nuneiinas (k=0.6) pynxumnsa. B kauecTse o0yqaroeii BeiOOpKy
MCMONB30BATh TA0MHIY HCTHHHOCTH U1 onepauuu «wrpux Hleddepar (ne
MCMOJB30BaTh NEpPBYH CTpPOYKy Taldauubl). CHHAnTHYeCKHe Beca 3a/1ath
CIy4aiiHbIM 00pa3oMm.

[Ipocunrate OAHY HTEpaLHMI0 UMKIA OOYYEHWS MeTOA0M O0paTHOro
pacnpocTpaHeHus OWHOKH MHOrocnoiiHoil OuHapHOl  HeOAHOPOHOI
HelipoHHOIi ceTH, cocTosLeil u3 2 c/I0éB, NPHYEM B IEPBOM CIIOE HAXOIUTCH
2 HeiipoHa M ucnoib3yercs noporosas GyHkuusa aktusauuu (T=06), a Bo
sropom — |, runepOomuueckuii Tanrenc (k=2). B kauectBe obyuaroineii
BLIDOPKM HCIONb30BATE TAOIMLY WCTHHHOCTH [/ ONEpalMM «CTpelika
[Inpca» (He Hcnonb30BaTh NEpBYHD CTPOYKY Tadauuel). CuHanTHYecKHe
BECa 3a/1aTh CAy4ailHbIM 0DpazoMm.

Mopnenu koHKypeHTHOro o0yuenusi. Camoopranusyromiiecs kaptel KoxoHena.

Hens 3ansTus: MccinenoBars 3aBUCMMOCTh KauecTBa (PYyHKIIMOHUPOBAHUS CaMOOPTraHU3YOIIECHCs
kapThl KoxoHeHa OT KomM4ecTBa 310X OOYYEeHHs Ha MpUMEpPEe 3aJadu KIACCH(UKAIMH HUPUCOB
®dumiepa.

(I)OHZI OLHCHOYHBIX CPEACTB AJHA NPOBECACHUSA MPOMEKYTOYHOI'0 KOHTPOJISA

Pazgea 1. [IpoGiema MoTHOTHI.
Paznea 2. OnTumusanus CTpyKTypbl CETH.
Paznen 3. 'ubpuineie ceTy BCTPEYHOTO pacpOCTPaHEHHS.

BOHpOCBI AJIS IIOATOTOBKH K 3a4€Ty

EcTtecTBenHbIl HEHPOH U ero popmanbHas MOJIEIb.
MeTozap! 00y4eHHUs1 CHHAIITHYECKUX BECOB HEHpPOHA.
[TpoGnema mOJHOTHI.



MeTtoxa 0O6paTHOro pacrpoCTpaHEHHs OIUOOK.

VYiydmienne CXOAUMOCTH U KauecTBa IPaAMEHTHOTO 00y4YeHHSI.
OnTuMuzanus CTpyKTyphI CETH.

Mopenu KOHKYpeHTHOTO 00yUeHHS.

Camoopranusyromuecs: Kaptel KoxoHeHa.

['mOpuHBIC CETH BCTPEYHOTO pacipoCTPaHEHHUS.

©CoN A

Crynentsl 00si3aHBI CHATh 3a4eT B COOTBETCTBHM C PACHHCAHMEM M YYEOHBIM IUIaHOM. 3ader
ABJIsIETCSL JOPMOI KOHTPOJISL YCBOGHUS CTYJCHTOM y4eOHOW MpOrpaMMBbl 10 AUCUUILIMHE MU €€ YacTH,
BBITIOJTHEHUS IPAKTHUECKUX, KOHTPOJBHBIX, peepaTuBHBIX PadoT.

Pesynprar cmaum 3adera MO MPOCIYIIAHHOMY KypCy JIOJDKHBI OICHUBAThCS KaK UTOT
JICATEIILHOCTU CTYJICHTa B CEMECTPE, a UMEHHO - MO TOCEIIAeMOCTH JICKIIHiA, pe3ysbTaTaM paboThl Ha
MPAKTUYECKUX 3aHSTUSAX, BBITIOJHEHHS CaMOCTOSTEIbHOUW pabothl. [lpw sTOM momyckaercs Ha OYHOM
¢dopme o0yueHus nporyck He 6osee 20% 3aHATHI, ¢ 005A3aTeBHON 0TPAaOOTKON MPOMYIIICHHBIX 3aHSATHH.
CTyIeHThl Y KOTOPBIX KOJMYECTBO MPOIYCKOB, MPEBBIMIACT YCTAHOBICHHYIO HOPMY, HE BBIMOJHHUBIIUC
BCE BUJIBI pabOT U HEYAOBJICTBOPUTEIBEHO pabOTaBIINE B TEUCHUE CEMECTPa, IPOXOSIT cOOECENOBAHUE C
npernojaBareneM, KOTOPBIA ONpamuBaeT CTYIACHTA HAa TPEAMET BBIABICHUS 3HAHWS OCHOBHBIX
MOJIOECHUHN TUCIIUTUTHHBI.

st mostyyeHHsl TONOXKUTENIBHOM OLIGHKH 3auéTa MO MTOraM ceMecTpa HeoOXOAMMO MHHHUMYM
BBINIOJIHEHHE CIICIYIOLINX YCIOBUM: BBIIOJIHEHHE M YCIICIIHAs 3alIUTa BCEX MPAaKTHUECKUX paboT, a Tak
xe mnocemeHne 80% JeKIMOHHBIX U HPAKTHUECKUX 3aHATHH.

Pemenne o 3adere MpUHUMAETCS UCXOIS M3 TOTO, YTO CTYACHT JOJDKEH OBLI OCBOHMTBH TEOPHIO
ropaszo MHpe, HeXEIH KOHTPOIUPYIOT 3TH BOIPOCH TECTOB, 331a4H, a TaK ke KOHQUTYpHPOBAHHE CETH,
a 3K3aMEHATOP PYKOBOJICTBYETCSl «IOJIOKEHHWEM O TPOBEICHHU TEKYIIErO KOHTPOJIS yCIEBAEMOCTH U
MPOMEXKYTOUHOM aTTectarmu oOydatonmxcs B Kyol'Y».

OLICHKa «3avuTCHO» BBLICTABIIACTCA CTYACHTY, €CJIU OT TBép,Z[O 3HACT Marcpuaji, rpaMOTHO W 11O
CYIECTBY H3JIaract €ro, HE AOITyCKas CYIICCTBECHHBIX HCTO‘IHOCTGEI, YMECT NMOATBEPAUTL TCOPETUICCKUEC
IMMOJIOKCHUA ITPUMEpPaMU U3 IMPAKTHUKU.

O1eHKa «HE 3a4TEHO» BBICTABISICTCSA CTYACHTY, €CJIM OH HE UMEET IPEACTaBICHHUS O COJlEPKAHUU
MPOTrPaMMHOTO MaTepuaa, Ju00 JOMYCKAeT CYIIeCTBEHHbIE OIMOKN B M3JI0KEHUN MaTepralla, He MOXKET
MOJITBEPINTH TEOPETUUECKHE TIOJIOKEHHS TPUMEpPaMH.

CryaeHT o4HOU GOpMBI 00YUCHHUS K 3a4eTy JOJKCH BBITIOJIHUTH U 3alIUTHTh BCE MPAKTUUCCKUEC
paboThL.

OrneHOUHBIE CpeNcTBA Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/I0pOBbsI BHIOUPAIOTCA C YU€TOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKUX 0COOEHHOCTEH.

— MpW HEOOXOAMMOCTH WHBAJIMAAM H JIHIaM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH
3JI0POBbsI NIPEIOCTABISIETCS TOTIOJTHUTEIbHOE BpeMs Il TOJTOTOBKH OTBETA HA HK3aMEHE;

— TIpH TIPOBENICHUH TIPOIICAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHANBUIYAIEHBIMUA 0OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS PE3YJIbTaTOB OOYYECHHUS TIO JUCIUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporeypa orneHMBaHUsI Pe3yJIbTATOB OO0YYCHHS WHBAIUAOB M JIUI] C OTpPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBICHUE
uHGopManuu B QopMax, aJAaNTHPOBAHHBIX K OTPAHWYEHUSIM HX 3JI0POBbS M BOCIPHATHS
uHpOpMaLUu:

JU7st I ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,



— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlJist T ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JUCUMIIIMHBI (MOXYJIsl).
5.1 OcHoBHas JiuTEepaTypa:
1. Amocos, A.A. Beruncnurensasie MeTonibl / A.A. Amocos, FO.A. Jlyounckuii, H.B.
Konuenosa. — Onexrpon. nan. — CI16.: Jlans, 2014. — 672 c.
— Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_id=42190
2. llleoB I'. C. Yucnennsie metonsl JmHelHoW anredper / Lllesmos I'. C., O.T.
KprokoBa, Mei3uukoBa b. M. — Dnekrpon. gan. — CII6.: Jlans, 2011. 496 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll _id=1800
Jl11s ocBOEHHS AUCHMILTUHBI HHBAIMAAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsSl MMEIOTCSI M3JaHMsI B 3JIEKTPOHHOM BHJI€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIaubp» n «OpaiiT».

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1. UadopmanmoHHbIe TEXHOJIOTUH MPHU MPOCKTUPOBAHUH M YIIPABICHUN TEXHHYECKUMHU
cuctemMamu : yuyebHoe nmocobue : B 4-x 4. / B.A. Hemtunos, C.B. Kapnymikun, B.I'. Mokpo3y0 u
ap. ; MunucrepctBo oOpa3oBanusi U Hayku Poccuiickoit ®enepauun, dDenepanabHoe
rocyJapCTBEHHOE O0/KeTHOEe 00pa30BaTENIbHOE YUPEXkKAECHUE BBICIIETO MPO(ECCHOHATBHOTO
oOpazoBanusi «TamMOOBCKMII TOCYJapCTBEHHBI TEXHUYECKMH YyHHUBEpCUTET». - TamOOB :
UznatensctBo ®I'BOY BITIO «TT'TY», 2014. - Y. 4. - 160 c. : wi. - bubnuorp. B kH. - ISBN 978-
5-8265-1241-8 ; To xKe [DneKTpOoHHBIIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=277963

2. Cxpunamk, J[.A. OOmue BOMPOCHI TEXHWYECKOH 3amuThl WHpoOpManuu /
J.A. CkpunHuk. - 2-e u3l., ucop. - MockBa : Harmuonanenblii OTKpBITBIE YHUBEpCUTET
«HHTYUT», 2016. - 425 c. : un. - bubauorp. B kH. ; To xe [Dnexrponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429070

3. Ko66, M. bezonacuocts IS / M. Ko66, M. [Ixxoct. - M.: UnTepHeT-YHHUBEpCUTET
Nudopmannonnsix Texnomoruit, 2006. - 534 c.; To »xe [DnextponHslii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=234137.

4. BplYMCIUTEIbHBIE CUCTEMBI, CETH U TEIEKOMMYHMKALUU : ydyeOHoe mocoOue / aBT.-
coct. C.B. bynsik, A.C. KpectuukoB, A.A. Py3akoB ; moxg o6m. pexa. C.B. byuwsixk u mp. -
Yensounck : YI'MK, 2016. - 116 c. : un. - bubnuorp. B kH. - ISBN 978-5-94839-537-1 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=492739

5.3 llepuoguyeckue u3aaHus:

1. Bectnuk CIIOI'Y. Cepus: Ilpukinannas matemaruka. Madopmatuka. [Iporeccsr
yIIPaBIECHUS

2. VHpOKOMMYHUKAITMOHHBIE TEXHOJIOTHA

Wndopmaruka u obpazoBanue

Nudopmaruka. Pedeparusnsriii xxypaair. BUHUTU

Wndpopmanmronsoe o61ecTBo

Nudopmanmonnsie pecypcsl Poccun

ook w


http://e.lanbook.com/books/element.php?pl1_id=42190
http://e.lanbook.com/books/element.php?pl1_id=1800
http://biblioclub.ru/index.php?page=book&id=277963
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HNHdpopMalnoHHbBIE TEXHOIOTHH

Kommnerotep Ilpecc

Mup IIK

0. HeiipoxomnbroTephl: pa3paboTKa, IPUMEHEHHE
11. OtkpsiThie cuctembl. CYB/]

12. Tlpuknannas nuapopmaTruka

13. IlpoGnemsl niepeaaun HHGOPMAIIH

14. TIporpamMmmupoBaHue

15. IIporpaMMHBbI€ TPOIYKTHI U CUCTEMBI

2 oo~

6 Ilepeyenr  pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHMKAIIMOHHOW  ceTH
«HTepHET», HEOOXOAUMBIX 115l 0CBOEHHSI THCIMIIIHHBI

1. CnpaBouno-mipaBoBasi cuctema «KoncynbranT [Imrocy (http://www.consultant.ru)

2. Dnektponnas 6ubnuoreynas cucrema eLIBRARY.RU (http://ww w.elibrary.ru)/

3. DnekTpoHHbIH Katanor (212.192.128.113/marcweb/index.asp)

4. DnexkTpoHHas OWONMOTEYHAas CHCTEMa U3JaTenbcTBa «JlaHb» — TemaTudeckue
kosunekiuu (http://e.lanbook.com)

5. DnekrpoHHas OWMOIMOTEYHAs CHCTEMa «YHHUBEPCUTETCKas OMOIMOTEKA OHJIAWH» —
0azoBast koyutekuus (Www.biblioclub.ru)

6. DnekTpoHHass OuOaMOTEeUHas cucremMa «ibooks.ru» — KOJUICKIUS IS BBICIIETO
npodeccuonanproro oopaszosanus (http://ibooks.ru)

7. DnekTpoHHasi OMOIMOTEYHas CCTeMa «Znanium.comy — IO 3asiBKaM IMPero1aBaTeliei
KyoI'Y noctymnHsl nosHbie TeKeThl Kosutekiuu (http://znanium.com)

8. [TomHOTEKCTOBBIC 0Opa3oBaTEIbHBIC U HAYYHBIC 0a3bl JAHHBIX: IEPCUCHbD, ONIMCAHUE U
yenoust gocryma (Www.kubsu.ru/University/library/resources/Poisk2013.php)

7. MeToauyeckne yKa3aHusi AJs1 OOyYaIOIIMXCS IO OCBOEHHMI0 THCHMILIMHBI
(monyns).

Crpykrypa AuciuIuinHbl «CrenuaibHble TJIaBbl MaTEMaTHKW» OIPEIEISET CIASAYIOIINe
BUJI CAMOCTOSATEIbHON pabOThl CTYJCHTOB: CAMOIOATOTOBKA.

CamomnoaroToBka SBJISIETCSI OJJHUM U3 BUJIOB CAMOCTOSITEIbHOW PabOThI CTYIEHTOB OYHOMU
dbopmbl 00yueHus. OHa TPOBOJAUTCS B LIETSAX 3aKpETICHUS] 3HAHUH, TTOMyYEeHHBIX Ha BCEX BHUJIAX
y4eOHBIX 3aHSATHN, a TAKXKE PACIIUPEHUS U yrIyOJeHUsl 3HaHWM, T.€. aKTUBHOTO MPUOOpETEHUs
CTyJICHTaMH HOBBIX 3HAHUU.

CamomnoaroToBka BKJIIOYAET M3YYCHHE MaTepHaia MO0 PEKOMEHIOBAaHHBIM y4yeOHUKAM U
yueOHBIM mocobusaM. Tak Kak CyIIecTByeT OrpOMHOE KOJMYECTBO YUeOHOU TUTepaTyphl, TO A
ATOTO BHJA CAMOIOATOTOBKH HEOOXOIUMO TMPEIBAPUTEIHHOE YKa3aHWE TIPerojaBaTers.
[IpenonaBarenb JOJKEH BBICTYNATh 37E€Ch B POJU OIBITHOTO «ITYTE€BOIUTENSY, ONPEAEIss
MOCJIEIOBATEILHOCTh 3HAKOMCTBA C JINTEPATYPHBIMUA UCTOYHUKAMH U «TJIYOMHY TIOTPY>KEHUS» B
KaXKIbIM U3 HUX.

[IpenomaBaTenp JOMKEH MPOTHO3UPOBATH 3aTPYAHEHUS, KOTOPHIE MOTYT BO3HUKHYTH y
CTYIEHTOB TMPH CaMOCTOATEIHPHOM W3YYeHHH U YCBOCHHUHM Y4YeOHOTO Marepuaia u
MPEAYCMOTPETh OINEPATUBHYIO KOHCYJIBTAIlMIO 1O JIOOOMY Bompocy. Eciu BO3HUKAOT
3aTpyaHEHUS TI0 OJJHOMY M TOMY kK€ MaTepuainy (BOMpoCy) y MHOTUX CTYACHTOB, TO JKeJIaTeIbHO
MIPOBECTH TPYMIIOBYIO KOHCYIbTANNI0. KOHCYIbTallMK TOJDKHBI OBITh KPAaTKUMU: TPYIIIOBas - 2-
3 MuH., UHAUBUAyanbHas - 1-2 MuH. [MyOMHY W KauecTBO YCBOGHHS y4yeOHOro MaTepuaia
HEO0OXOIMMO HETPEPBHIBHO OTCIICKUBATH MPU MPOBEJCHUN TEKYIIIETO KOHTPOJIS 3HAHHI.

PexoMeHaalIM¥ 10 MPOBEIEHUIO U OLIEHUBAHUIO MPAKTHYECKUX PadoT


http://www.consultant.ru/
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C 1enpio KOHTPOJIS ¥ IOJATOTOBKU CTY/ICHTOB K M3Y4YEHHUIO HOBOM T€MBbI BHaUase Kax10ro
MPAKTUYECKOTO 3aHATHA MpernojaBaTesieM MPOBOAUTCS WHAMBUAYAIbHBIH WM (POHTATbHBIN
YCTHBIN ONPOC TIO BBITOJHEHHBIM 3aIaHUSAM MTPEIbIYIIECH TEMBI.

Kpurepuu onenku:

— IPaBUIIBHOCTD OTBETA MO COJAEPKAHUIO 331aHUS (YUUTHIBACTCS KOJMYECTBO U XapaKTep
OImMOOK MPHU OTBETE);

— MIOJTHOTA M TIIyOMHA OTBETa (YUUTHIBAETCS KOJUYECTBO YCBOCHHBIX (DaKTOB, MOHATHN U
T.IL.);

— CO3HATEIBHOCTh OTBETA (YUUTHIBACTCS TOHUMAHUE H3JIaraéMOro MaTepuaa);

— JIOTMKAa W3JIOKEHHUA MaTepuana (y4UTHIBACTCI YMEHHME CTPOUTH LIEJIOCTHBIM,
MI0CJIEIOBATENbHBIN paccKa3, TpaMOTHO MOJIb30BATHCS CIIEHUAIBHON TEPMUHOIOTHEH);

— PpalMOHAJIBHOCTh MCIIOJIB30BAHHBIX IPUEMOB M CIOCOOOB pEIICHHUS IOCTaBJICHHOM
yueOHOl 3ajmaum (YYUTHIBAaeTCS YMEHHME MHCIIOJIB30BaTh HauOojiee TMPOTPECCUBHBIC U
3 pexTUBHBIC CITOCOOBI JOCTHIKEHUS LIEIIH );

— CBOEBPEMEHHOCTh H J(P(GEKTUBHOCTh HCIIONB30BAaHHUS HATJLSAHBIX TOCOOMH U
TEXHUUYECKUX CPEICTB MpPU OTBETe (YYUTHIBACTCS TPAMOTHO U C TIOJIB30M MPHUMEHSTH
HarJSITHOCTD M IEMOHCTPAIIMOHHBIN OMBIT IIPH YCTHOM OTBETE);

— UCTIOJIb30BaHME TOTIOJIHUTEILHOTO MaTepuana (00s13aTelIbHOE YCIOBUE);

— paIMOHAIBHOCTh MCIOJIB30BAHUSI BPEMEHH, OTBEIEHHOTO Ha 3afaHue (He omolpsercs
3aTSAHYTOCThH BBIMIOJIHEHUS 33JaHUsI, YCTHOTO OTBETa BO BPEMEHH, C YYETOM HHAWBHIYaTbHBIX
0COOEHHOCTEH CTY/IEHTOB).

[Ipn mnpoBeneHHMH MPAKTHYECKUX 3aHATUN CIIEyeT UCIOJb30BaTh Pa3iIUyHbIe (HOPMBI
OpraHu3aii padoThl CTYACHTOB: (POHTAIBHYIO, TPYNIOBYIO, MHIWBUAYyaIbHY0. Kaxknmas u3
HUX TO3BOJISIET pelaTh ONpeAeNieHHble AuWJaKTU4Yeckue 3amaud: Pa3sHooOpasutbh paboty
CTYZICHTOB, TOBBIIIATh OTBETCTBEHHOCTh KaXJIOTO CTYACHTA 32 CaMOCTOSTEIBHOE BBHIIOJIHEHHE
MOJIHOTO 00beMa paboT, MOBBIIIATh KAYECTBO MOJArOTOBKH CTYAECHTOB.

OCHOBHBIMH 3TallaMH MPAKTUIECKOTO 3AHATHS SBIISTFOTCS:

— IpOBEpKa 3HAHUU CTYIEHTOB — UX TEOPETUYECKON MOATOTOBIEHHOCTH K 3aHATHIO;

— HMHCTPYKTaX, IPOBOJAUMBII MpenoiaBaTeieM;

— BBINOJIHEHUE 3aJJaHUil, paboT, yIpaXXHEHHH, pelieHne 3a1ay;

— TIOCTIEAYIOIINK aHajdn3 M OIICHKA BBHIMOJHEHHBIX padOT W CTENEHHW OBJIAJCBAHUS

CTYZICHTaMH 3aIlJIAHUPOBAHHBIMU YMEHHSMU.

Jlo KOHLIa ceMecTpa CTYAGHT JOJDKeH CcJaTh pe3yibTaThl BBIMOJHEHUS BCEX
NPaKTUYECKUX PadOT, MPEIYCMOTPEHHBIM HACTOALIMMH YKa3aHUSMH. B TPOTHBHOM cCiydae
CTYAEHTHI K C1a4e 3aueTa He JIOIMYCKaOTCs.

B ocBOCHMM MUCHMITIMHBI WHBAIWAAMU H JIMIIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
30POBBSl OOJBIIOE 3HAYEHHE MMEET WHIMBHUAyalbHas ydeOHass paboTa (KOHCYNbTAallMU) —
JOTIOTHUTEILHOE PAa3bsICHEHHE YyUeOHOr0 MaTepuraa.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHJIMBUIYaTU3allii O0yYEHHUSI U YCTAaHOBJIEHHIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyYaloIMMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMH 37I0POBBbSI.

8. Ilepeyenb HH(POPMANMOHHBIX TEXHOJIOTIHH, HCII0JIb3yeMbIX IIPH
ocylecTBJIeHUN 00pa30BaTeIbHOIO NMpoLecca o AUCHUILINHE (MOAYJII0).

8.1 Ilepevyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

He npenycMoTpeHsL.

8.2 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOIO O0ecIIeYeHHsI.

WNuTterpupoBannas cpena pazpadotku Microsoft Visual Studio.

8.3 Ilepeyenb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM:
1. CrpaBouHo-npaBoBas cucrema «Koncymnsrant [Taroc» (http://www.consultant.ru)


http://www.consultant.ru/

2.
3.

4.

5.
6.

9.

DnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
[TouckoBas cucTema st IOMCKA HAYYHOW MH(pOpPMANUU Scirus
(http://www.scirus.com)
bubnuoreka BHAEONCKIMI Beaymux JekropoB Poccum Jlektropuym — on-line
(http://www.lektorium.tv)
Cpena moaynbHOro quHamudeckoro ooydenus (http://moodle.kubsu.ru)
bubimoreka nHPOPMALIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX
obpasoBatenbHbix TexHomorui (http://mschool.kubsu.ru)
MarepuanbHO-TeXHUYeCKasi 6a3a, He0OX0 UMAas /1JIsl OCYIIeCTBIECHHS
00pa3oBaTeIbHOI0 Mpolecca 1o JMCHUILINHE (MOAYJII0).

MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIIUTIIMHBI

No Bun pabor
(MoyJsl) M OCHAIIEGHHOCTD

1. JlekimoHHbIE 3aHATUS | YueOHbIC Ay TUTOPUHU JIJISI IPOBEICHUS JIEKIIMOHHBIX 3aHATUN —
ayn. 213, xopn. C, BEIUMCIUTENbHBINA HEHTP (YII.
CraBpornosbckas, 149)

2. CemuHapckue 3aHATUS | YueOHbIe ayAUTOPHH JUIsl IPOBEICHUS CEMUHAPCKUX 3aHATUH—
ayn. 213, xopm. C, BEIUMCIUTENbHBIN HEHTD (Y.
Craspornonbckas, 149)

3. CamocTosiTenbHas AyauTopus JJIsl caMOCTOATENbHOM paboTel — aya. 208, kopm. C

paboTta

(yn. CraBpomnonbckas, 149)
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