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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).
1.1 Ieanb ocBOeHUS] TMCHUIJIMHBI — 03HAKOMJICHHE ¢ (PYHIAMEHTAILHBIMH METOJaMHU
muddepeHIIMaTbHOT0 ¥ MHTETPAIbHOTO HUCUMCICHHM (YHKIHMI HECKOIbKUX MEPEeMEHHBIX,

TEOPUU BEPOATHOCTEN U MATEMaTUYECKON

1.2 3agauyu AUCHUILIMHEL.

CTaTUCTHUKHU.

1) OCHOBHBIC OIIPCACIICHUA U ITOHATUA N3Yy4aC€MbIX pa3saciOB MaTEMATUKU
2) HCII0JIB30BATh MATCMATHYCCKUC MCTObI B TCXHUYCCKUX IMPUTTOKCHUAX
3) MaTEMATUYCCKUMU METOJaMU U aJITOpUTMaMU B IIPUJTIOKCHUAX K TEXHUYCCKHUM HAayKaM.

1.3 MecTo AucuMnIMHbI (MOIYJIs) B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMBbl.
OTHOCUTCSI K 0a30BOM dYacTu
obmenayynoro nukiaa b.1. Jlnga u3yyeHus AUCHMILIUHBI HEOOXOAMMO 3HAHHE 00S3aTENILHOTO

Huciumimaa «CrenuaibHble  TT

MHUHMMYMa COJEP)KaHHS CpEeIHero oOpa3oBaHmus,

aBbl MaTCMaTHUKH»

3HAHUS,

IMOJIYYCHHBIC IIpU H3Y4YCHUU

JUCIUITIINH MOI[y.]'ICI‘/'I «Martematuka» u <(I/IH(1)OpMaTI/IKa» 6aKaJ'IaBpI/IaTa. 3HaHI/I$[, oJryqyacMbIC

npu HN3YyUCHUHN JUCHUIIIINHBI,
HpO(l)CCCI/IOHaJ'IbHOFO OUKIJIa.

HCITOJIB3YIOTCHA

pu

HN3YUCHUHN BCEX

JTUCIUILIINH

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] IO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrPaMMBblI.

No WNunexc Conepxanue B pesynbrare u3ydyenus yueOHONW AMCHUIUIMHBI
g, | KOMIET | KOMIeTeHIHH (v o0yyaroImuecs: 10JIKHbI
SHIUU e€ 4yacTn) 3HaTh yMeTh BJIAJeTh
1. OK-6 CIOCOOHOCTBIO K METObI U CPEACTBAIPUMEHATh  CBOMMATEMAaTUYECKH
CaMOCTOSITEJIbHOMY  |[JIsl pEIIeHUs 3a/1a43BHAHNS K PEIICHUIOM anmnapaTom
00y4YEHHIO HOBBIM B CBOEH MPAKTUYECKUX UIsT  pelIeHUs
MeTOo1aM MpeIMEeTHOM 3ajad, CHeUpUIECKUX
UCCIJIEOBAHMS, K o0acTH M10JIb30BATHCS Bagad B 00JIaCTH
M3MEHEHUIO MaTeMaTH4ecKkoll  MH(GOpMalMOHH
HAy4YyHOT'O U HAy4HO- IUTEpaTypol  UISIBIX CUCTEM U
MIPOU3BOJICTBEHHOT'O CaMOCTOSITEJIBHOTO [T€XHOJIOTHM
npoduiis cBoel M3Y4YEHHUS
npodecCuOHATIbHON MHXXEHEPHBIX
JESTEIIBHOCTH BOIIPOCOB
2 OIIK-1 | ctocoOHOCTHIO 0a30BbIE  3HAHHUACAMOCTOSTENHLHO  [IpUEMaMU
BOCIIPUHHUMATh UIE  BOCHPUSATHANPUOOPETATH, npruoOpeTeHus,
MaTeMaTuiCCKUC, HOBBIX pa3BUBATh U Pa3BUTUA U
C€CTECTBCHHOHAYYHBIC, IMaTEMaTHYECKHUX, [IPUMEHSATh HOBBICIPUMEHEHUS
connalIbHO- €CTECTBEHHOHAYYH [3HAHUS JUISIHOBBIX ~ 3HaHUN
9KOHOMHICCKHUE HpIX, COMAIBHO-  [pEILIEHUs IUISL pELIEHUS
MPO(YECCHOHANBHBIC | 5KOHOMUUYECKHX HHECTaHAapTHBIX HECTaHAapTHBIX
SHaHMA, YMCHHEM podeccHOHAIbH 337124, B TOM YHCIIE [3aad, B TOM
CaMOCTOATCIIEHO BIX 3HAHMH B HOBOM WJIN MKCIIe B HOBOM
npuobperars, HE3HAKOMOM cpefie 1M HE3HAKOMOM
pa3BHUBaTh u B cpere ¥ B
PUMCHATE — HX T3 MEXIUCHUIUITMHAPH MEXTUCIUTUTHHA
PCLLICHHA OM KOHTEKCTE [PHOM KOHTEKCTE
HECTaHIapTHBIX
3ajja4, B TOM YHUCIIE B
HOBOM 1581051
HE3HAKOMOU CpeJie U B
MEXIUCLHUIIMHAPHOM




KOHTEKCTE
3. OIIK-2 | kynbTypoi rpaBuia BBICTPAUBATh ITOTUKOU
MBIIUICHHSI, IMOTUYECKOTO IMOTUKY paccyXIeHUN 1
CIIOCOOHOCTBIO BBIBOJIA 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 oOnacTeil HAyKU W TEXHUKHU
UX pa3HbIX o0nacTen 1 TEXHUKU
HAyKH U TEXHHKH,
BBIHOCUTH CYXJICHUS
Ha OCHOBaHUU
HEMOJIHBIX JIaHHBIX
2. CTpyKTYypa M coaep:KaHue IMCHMILINHBI.
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)
9
KonTakTHasi paboTa, B TOM 4ncJie:
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.
Pasnensl qucnuiuinHel, u3ydaemolie B 9 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 Omnpoc
HepeMEHHBIX ¢byHKIMY 1BYX nepemMeHHbIX. [Ipenen pyHkuuu
HECKOJIBKMX NTEPEMEHHBIX. TOUKHM HENPEPBIBHOCTH
1 TOYKH pa3pbiBa QYHKIUH.
2. |Kparnsre, [ToHsiTHE NBOWHOTO U TPOMHOI'O UHTETPAJIOB, Omnpoc
KPHMBOJIMHENHEIE Y| UX CBOWCTBA. BhIuncieHne HHTErpaJIoB
IIOBEPXHOCTHBIE MIOCJIEI0BATEIbHBIM HHTETPUPOBAHUEM.
HHTCTPAJIBI 3aMeHa epeMEHHBIX B IBOTHOM U TPOMHOM
UHTETpaJIax.
3. |Cnyuaiinsle coObpiTust |Crryuaiinbie coObiTrsi. Kitaccuueckoe Omnpoc
onpeneacHue BeposaTHOCTH. DOpMyIIbl
KOMOWHATOPHKHU.
2.3.2 3aHATHS CEMHMHAPCKOI0 THIIA.
dopma
Ne Hanveropariie Copepxanue paszaena TEKYILEro
paszznena
KOHTPOJISI
1 2 3 4
1. |Dynxuuu Heckonabkux|HempepsIBHOCTD (DYHKITMN HECKOIBKHUX Pemenne 3amau
NEPEMCHHBIX NIEPEMEHHBIX B TOUKE U HA MHOXECTBE. TOUKH
HEMPEPHIBHOCTU U TOUKH pa3pbiBa PYHKIIUH.
[ToHsITHE O CIIOKHON PYHKIHH.
2. |KparHsie, [Tonsipuble, MUIMHAPUYECKHUE U chepruuecKkue Pewrenne 3amau
KPHBOJIMHEHHBIC — H|KOOpAUHATHL. [IpunoxeHust ABOUHBIX U
IIOBEPXHOCTHBIE TPONHBIX HHTErPAJIOB
UHTETpajIbl




3. |Cnyuaiinsle coOpiTust | @OopMyIibl KOMOMHATOPUKH. Pemenue 3anay

2.3.3 JlabopaTopHbIe 3aHSITHS.
He npenycmorpeno

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
He npenycmorpeno

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOIYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTLIAHBI

No Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 |[IIpopabGoTka yuyeObHOro |MeToaudeckue YyKa3aHHs 1O OpraHM3allMd ayJAUTOPHON W
(TEOPETUYECKOTO) CaMOCTOSITEJIbHOU pabor, YTBEPK/ICHHbIE kadenpoit
Matepuaia TEOpeTU4YeCKOod (UMK U  KOMIBIOTEPHBIX  TEXHOJOTHUH,

npotokoi Ne 9 ot «14» mapra 2017r

3 |[IloaroroBka K Metoanyeckre peKOMEHIaluH JIsl IPOBEACHUS IPAKTUUECKUX,
IPAKTUYECKUM 3aHITHUSIM | CEMUHAPCKUX U J1a0OpaTOPHBIX 3aHATUH, YTBEPKICHHbIE
Kaeapoil TeopeTnyeckor (PU3UKU U KOMIIBIOTEPHBIX
TeXHOJ0rui, mporokoi Ne 9 ot «14» mapra 2017 r.

4 TlonrotoBka K Tekyuiemy|MeToquuecKkue  peKOMEeHJauu I T[OATOTOBKM K
KOHTPOJIIO MMPAKTUYCCKUM, CEMHUHAPCKUM U J'[a60paT0pHI)IM 3aHATUAM,
yIBep)KJIeHHble  Kadenpoil  Teopernueckod — GU3MKU U
KOMIIBIOTEPHBIX TEXHOJIOTUM, npoTokonl Ne 9 ot «14» mapra
2017r.

Y4eOHO-METOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYarOIIUXCS U3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocTtaBisitoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 3J0POBBS M BOCIIPUATHS UH(POPMAIIHH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

JIist i1l ¢ HapyLIEHUSIMH CllyXa:

— B TIeyaTHou popme

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyLIEeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
[IporpaMMbl OHJIAITHOBOTO KOHTPOJISl 3HAHUM CTYAEHTOB (B TOM 4YHCIE MPOrPaMMHOE
o0ecreyeHre AUCTaHIIMOHHOTO 00yUeHUs).

Jns Ui ¢ orpaHUYEHHBIMUA BO3MOYKHOCTSMH 3/I0POBbSI MIPEAYCMOTPEHA OpraHU3alUs
KOHCYJIbTALIUH C UCIIOJIb30BAHUEM IEKTPOHHOM MTOYTHI.



4. OneHo4YHbIe CPeACcTBA IJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U IPOMEKYTOYHOM
aTTecTalHu.
4.1 ®oHA OLEHOYHBIX CPEACTB VIS NPOBECHHS TEKYIIero KOHTPOJIS.

Bomnpocs! 15151 npoBeaeHust onpoca

[IpoGnema moIHOTHI.

OnTtuMuzanus CTpyKTypbl CETH.

I'ubpuHbIe ceTH BCTPEUHOTO pacnpoCTpaHEHUSI.

MeTtopl 00y4eHHUSI CHHANITUYECKUX BECOB HEHPOHA.

Mertona 00paTHOTO PacIIPOCTPAHECHUS OIITHOOK

Mojenu KOHKYypeHTHOTO 00y4eHus. Camoopranusyomuecs kaptel KoxoHneHa.

oo s wN P

1. Metoapl 00yueHUs] CHHANITHYECKUX BECOB HEMPOHA.
enp 3aHATHA: 3aKpENUTh HABBIKYA MPUMEHEHHUSI MAaTEMAaTUYECKOTO arapaTta HEMPOHHBIX
ceTel JJIg pelieHus 3a/1a4u pacro3HaBaHus 00pa3oB

Mpumep peweHna 3aaaum

3anaua. llpocunrare oaHy urTepauui UHMKIA o0OyuyeHus no A-npasBuny
OJHOCJIOHHOI OHHApHON HeoAHOPOJHOIN HelipoHHOI ceTH, cocrosweil w3z 2
HelipoHoB M MMetollell GyHkuuK akTuBauuu: runepbonnveckuii Tanrenc (k=1) u
noporoeyry pyHkuuw (T=0,7). B kauectse oOy4arouieii BEIOOPKH HCMOJB30BATH
TadNULy MCTHHHOCTH Ul ONepauuii IKBHBANEHTHOCTH M JIMIBIOHKIUWW (He
MCMONB30BaTh NEPBYIO cTpouky Tabnuuel). CHHanTHYeckWe Beca 3a1arhb
ciay4aiiHeIM 00pasoM.



Onucanne npouecca pewenns. Jlis o0yueHus HelipoHHO# ceTH no A -

NpaBHIy HEOOXOIHMO:

I)

2)
3)
4)

I)

2)

3)

4)

['padpuueckn orToOpazuTs CTPYKTYpPY HeiipoHHoil cern. Onpenenurs
Pa3MEPHOCTh MATPHLIBI CHHANITHYECKUX BECOB.

Onpeaenuts 00y4aroUyo BEIDOPKY, NpeACcTaBUB ee B TaDJIMYHOM BHJIE.
BeiGpaTe BXOJHBIE JaHHBIE, HA KOTOPLIX OV/eT paccMaTpUBaTLCA UTEpaLHs
LHKIa 00y4eHHs.

Crenyst anropuT™sl o0y4eHHs o A —pasuily, NPOCHUTATE OJHY HTEpaLUIO
LIMKJIA U [IPe/ICTABHTL HOBBIE CHHANTHYECKHE BeCa B MATPHYHOM BHJIE.

Pemenne.

[To 3ananuro HellpoHHAs ceTh COCTOMT W3 JIBYX HelipOHOB, 3HA4YHUT, BXO/I0B Y
01HOCN0iHOI HelipoHHOH ceTH Oyaer 2 M BbIXOAOB 2, @ CHHANTHYECKHUX
BecoB 4. [leperlii HelipoH uMeeT NOPOroBYK (PYHKUUIO AKTHRALUHK, BTOPOI
— runepooInYecKnii TaHreHc.

[lo zananuio HeiipoHHas cers OMHApHas, MO3ITOMY HA €€ BXOIbl MOIYT
[0JAaBaThCH TONBKO HVIIM M eJMHHIBI, TAK KakK BX04a 2, TO BO3MOKHBIX
KOMOMHAUMI BXOAHBIX 3HaueHuit Oyaer 4 (oOywarowas seibopka Oyuer
cocTosTh W3 4 BekTopoB). Beixon nepsoro HeilpoHa coriacHo 3alaHuiO
COOTBETCTBYET ONEPATOPY IKBUBAIEHTHOCTH, & BTOPOro — AWU3BHOHKLHM.
[TosTomy Tabnuua ¢ oOyuatouieii BeIOOPKOii OyIeT BHITIANETH CleIVIOLUM

obpazoMm:
X1l (X2 |D1 |D2
] 0 1 ]
] 1 0 |
| 0 0 |
| 1 1 |

IlycTs B KauecTBe BeKkTOpa 00y4eHHs OVAeT pacCMaTpHBATLCA 3-as CTPOKA
TaOTHLIBL.
Crenys anroput™bl 00y4eHHs Mo A-npaBuITy BeINOJIHUM 6 1IArOB
I maez: 3anaguM MaTpHLy BecOB cay4aiineiM o0pa3zom u3 untepeana [0,1]:
Wij(1) [1 2
1 0.7 1
2 0.5 02

2 maz: sexrop X={1,0}, sekrop D ={0.1}.




3 wia2: BLIMUCIIEHHUE BBIXO/HBIX 3HAYeHHUIT HelipoHHOIl ceTH (BekTop Y).
=07
S, =X W, +X, W, =1-07+0-05=0.7,
y =I], npu 5, =T _{L npu 0.7=0.7 _1
0, npu 0.7<0.7

|

0, npu 5, <T
k=1

S, =X, W, +X,-Ww, =1:09+0-02=009,

Y, = ;{%] _ ij‘_“—j: ~139

4 waz:

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

£, =(d, — y,)=(1-1.39)==0.39.

5 wmaz: 3anaem n- ko3 duuuent odyvenus ot 0 1o 1 1 n3mMeHseM Beca:
n=0.8,

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,

6,(2)=6,(1)-08-£, =0.7-08-(=1)=15,

w,(2)=w,(1)-08-5,-x, =09-08-(-039)-1=1212,

Wyy(2) =Wy (1) =082, -x, =02 -0.8-(=0.39)-0=0.2.

Wij(2) [1 2
1 1.5 1212
2 |05 |02

6 wia2: BHIYUCIIHM CPeTHEKBAPATHYHYIO OLIHOKY (MOXKHO BhIOpAThL Apyrue
METO/1bl OLIeHKH OLIHOKH)

H 2 ;
e=3(d, =) =Y¢&" =g +&, =(=1)' +(=0.39)* =1.1521.

i=l =1

H- xonu4ecTBO HElpOHOB.

Tak kak MBI paccmaTpuBaeM OJHY HTEpPALHIO LHKIA O0Y4EeHHS B JIHOOOM
CJIy4ae BBIXOJHM M3 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
Llenb 3aHATHS: YCBOUTH HJICI0 METOAA OOPATHOTO PACIPOCTPAHEHMs OLIMOKH, 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.



4.2.

LNk wNE

[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.

3. Moaenu KOHKYpeHTHOTO o0yueHus. Camoopranusyronmecs: kapTsl KoxoHeHa.

Heunb 3ansarus: MccnenoBaTh 3aBUCHMOCTD KauecTBa (PYHKIIMOHUPOBAHUS CAMOOPTaHH3YIOIIEHC S

kapThl KoxoHeHa OT KomM4ecTBa 310X OOYYEeHHs Ha MpUMEpPEe 3aJadu KIACCH(UKAIMH HUPUCOB
®dumiepa.

(I)OHZI OLHCHOYHBIX CPEACTB AJHA NMPOBEACHUSA MMPOMEKYTOYHOI'0 KOHTPOJISA

BOHpOCBI AJIS TIOATOTOBKH K 3a4€Ty

EctecTBeHHbI HEHPOH U ero (popManbHas MOJENb.

Metoapl 00y4ueHUsI CHHAITHYECKUX BECOB HEMPOHA.
[IpoGnema momTHOTHI.

Metoa 06paTHOTO pacpoCTPaHEHUS OIITHOOK.

VYiydiieHne cXoIuMOCTH U KayecTBa TPalueHTHOTO 00ydeHusl.
Onrtumuszanus CTpyKTYphl CETH.

Mojenn KOHKYpEHTHOTO 00yUYEeHHS.

Camoopranu3ytomuecs kaptsl KoxoHena.



9. T'uGpuaHbIE CETH BCTPEYHOT'O PACIPOCTPAHEHUSI.

CrynenTsl 00s3aHBI CaTh 3a4eT B COOTBETCTBHH C PACHHCAHWEM M Y4eOHBIM IDIAHOM. 3adeT
sBIsieTcs (POPMOM KOHTPOJISL YCBOCHUS CTYICHTOM Y4eOHOW MpOrpaMMbl MO JUCIUTLTAHE, BHIMOIHCHHS
MPaKTUYECKUX padoT.

PesynmpTar cpaum 3adeta 1O MPOCIYNIAHHOMY KypCcy JOJDKHBI OIIGHUBATHCS KaK WTOT
JIeSITETIbHOCTH CTY/ICHTA B CEMECTPE, a UMEHHO — IO TOCEIMAeMOCTH JICKIMH, pe3ylbTaraM padoThl Ha
MPaKTUYCCKUX 3aHATHSX, BBITONHEHUSI CAMOCTOSATENLHONW paboThl. [lpw 3TOM JommyckaeTcss Ha OYHOM
¢dopme oOyuenwus nporryck He Oonee 20% 3aHATHIA, ¢ 0053aTeNBHON OTPAOOTKON MPOMYIIICHHBIX 3aHATHH.
CTyneHTBI, Y KOTOPBIX KOJIMYECTBO MPOITYCKOB MPEBHIIIAET YCTAHOBICHHYK) HOPMY, HE BBITIOJHUBIIHAC
BCE BUBI pa0dOT U HEYAOBIECTBOPUTEIBEHO paboTaBILINE B TEUCHUE CEMECTPa, IPOXOIIT cobeceIoOBaHuE C
MPEToAaBaTeeM, KOTOPBIA OINpalluBaeT CTyJIEeHTa Ha MPEIMET BBISBICHUS 3HAHUWS OCHOBHBIX
MOJIOKEHUH TUCIUTLTNHBIL.

JIJ1s Oy 4eHus TTOJIOKUTEIBHOMN OIICHKH 3a4€Ta [0 UTOraM CceMecTpa HeOOXOIMMO BBITOJIHEHUE
CJICIYFOIIUX YCJIOBUI: BBITIOJTHEHHE W YCIICIIHAS 3al[UTa BCEX MPAKTHUSCKUX PadoOT, a TAKIKE TOCEIIECHUE
80% NEKIMOHHBIX U IPAKTUUIECKUX 3aHSATHI.

Dk3aMmeHaTtop pykoBojcTByeTcs «llomoxkeHueM O TPOBENCHUM TEKYIIETO  KOHTPOJIA
YCIIEBAEMOCTH U IPOMEXKYTOYHOM arrecTaruu o0ydaronmxcs B Kyol'Y».

OrneHka «3a4TeHO» BBICTABIIAETCS CTYNEHTY, €ClM OT TBEPJO 3HAET MaTepuall, FPaMOTHO U IO
CYyILIECTBY M3JIaraeT €ro, He JOIyCKas CyIIECTBEHHBIX HETOUHOCTEH, YMEET MOATBEPAUTL TEOPETHUECKHE
IIOJIOKEHUS IPUMEPAMU U3 ITPAKTUKH.

OreHka «He 3a4T€HO» BBICTABISETCS CTY/IEHTY, €CIIM OH He UMeeT MPEeACTaBICHHS O COACPKaHUN
MPOTrPaMMHOT0 MaTepuaa, Ju00 JONMYCKAeT CYIIeCTBEHHbIE OIMMOKN B M3JI0KEHUN MaTepralla, He MOXKET
MOJITBEPIUTH TEOPETUUECKHE TIOJIOKEHHS TPUMEpPaMH.

CryneHT 04HOM (hOpMBI 00yUEHHUS K 3a4eTy JOJDKEH BBITIOJHUTH U 3alUTHUTh BCE MPAKTUUYCCKHE
paboThL.

OneHouHble CpeAcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX HUHIUBUAYAIBHBIX CUXO()U3NUECKUX OCOOEHHOCTEH.

— NpU HEOOXOAMMOCTHM HHBAJMJIAM M JMIAM C OIPAaHUYEHHBIMU BO3MOXXHOCTSIMHU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BpeMsI JUIsl HOJATOTOBKU OTBETA HAa 3K3aMEHE;

— [IpU MPOBEJICHUH IPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs NPEAYCMATPUBAETCS HCIIOJIb30BAaHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJUAOB TpOILEIypa OLCHUBAHUS PE3yJIbTaTOB OOyUYeHHMs 10 JUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponientypa orneHMBaHUS PE3yIbTaTOB OO0Y4YEHHs WMHBAJIUAOB M JIUI] C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbSl MO JUCHMUILIMHE (MOAYINIO) MpeaycMaTpuUBaeT MpPeIoCTaBlIEHUE
uHpopmanuu B (opMmax, aZANTUPOBAHHBIX K OTPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUS
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIe4aTHOM opme,



— B popMe IEKTPOHHOTO TIOKYMEHTA.
JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JTUCUMILIMHBI (MOIYJIst).
5.1 OcHoBHas JiuTEepaTypa:
1. Amocos, A.A. Beruncnurenbasie Metoasl / A.A. Amocos, FO.A. Jlyounckuii, H.B.
Konuenosa. — Onexrpon. nad. — CI16.: Jlans, 2014. — 672 c.
— Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_id=42190
2. lllenoB I'. C. Yucnennsie metonsl nuHeiHo anredper / Llesmos I'. C., O.T.
KprokoBa, Mei3aukoBa b. M. — Dnektpon. gan. — CII6.: Jlanp, 2011. 496 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll _id=1800
Jl11 ocBOGHMS AUCUMILTUHBI HHBAIMAAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBBSI MMEIOTCSl M3JaHUS B OJJCKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«JIanbp» u «OpaiiT».

5.2 JlonotHUTe/IbHASI JINTEPaTypa:

1. UndopmaninoHHbIe TEXHOJIOTMH MPU MPOEKTUPOBAHUU U YIPABICHUH TEXHUYECKUMU
cucreMami : yueOHoe nocoobue : B 4-x 4. / B.A. Hemtunos, C.B. Kapnymkus, B.I'. Mokpo3y6 u
ap. ; MunuctepctBo oOpazoBanusi u Hayku Poccuiickoit ®enepanuu, DenepanbHoe
roCyJapCTBEHHOE OOKETHOE 00pa30BaTENIbHOE YUPEXKACHUE BBICIIETO MPO(ECCHOHAIBHOIO
oOpazoBanusi «TaMOOBCKMI TOCYyIapCTBEHHBIH TEXHWYECKHH YHUBEPCUTET». - TamOOB :
NznarensctBo ®I'BOY BIIO «TI'TY», 2014. - Y. 4. - 160 c. : win. - bubnauorp. B kH. - ISBN 978-
5-8265-1241-8 ; To xKe [DneKTpOoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=277963

2. Cxkpumamk, J[.A. OOmue BOMPOCH TEXHUYECKOW 3amMThl WHPoOpMaruu /
J.A. CkpunHuk. - 2-e u3l., ucop. - MockBa : HamumonanbHblii OTKpBITBIE YHUBEpCUTET
«HMHTYUT», 2016. - 425 c. : un. - bubauorp. B kH. ; To xe [OnextponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429070

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

4. BplYMCIUTEIbHBIE CUCTEMBI, CETH U TEJIEKOMMYHMKALUU : ydyeOHoe mocoOue / aBT.-
coct. C.B. bynusik, A.C. KpectuukoB, A.A. Py3akoB ; mox o6mi. pea. C.B. byusik u map. -
Yensounck : UMK, 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. Cepusi: Ilpuknannas matemaruka. apopmaruka. [Ipoueccs
yIIPaBIECHUS

2. VHpoKOMMYHUKAITMOHHBIE TEXHOJIOTHA
WNudopmarnka u obpazoBaHue

Undpopmaruka. Pedeparusnsiit xxypuan. BUHUTU
HNudopmannonnoe o01iecTo

HNudpopmanmonnsle pecypesl Poccun
WNHdopMalnoHHbIE TEXHOJIOTHH

Kommnerotep Ilpece

. Mup IIK

10. HeiipokoMIibroTepHI: pa3padoTKa, MPUMEHEHUE

11. OtkpeiThie cuctemsl. CYB/]

12. Tlpuknannas napopmaTruka

© N kAW


http://e.lanbook.com/books/element.php?pl1_id=42190
http://e.lanbook.com/books/element.php?pl1_id=1800

13. IlpoGnemsl nepeaauu HHGOPMAIIH
14. TIporpamMmmupoBaHue
15. [IporpaMMHBbI€ TPOIYKTHI U CUCTEMBI

6 Ilepeyenr  pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHMKAIIMOHHOW  ceTH
«/AHTEpHET», B TOM 4YHCJIEe COBpPeMeHHble MpodeccHoHaIbHbIe 0a3bl JAaHHBIX U
HH(POPMANLMOHHBbIE CNPABOYHbIE CHCTEMbl, HeO0XOAUMBbIE /UIA OCBOEHHS] JAWCUHMUILIUHBI
(MmomyJs).

1. BJI Web of Science - rmaBHBII pecypc Uisi UCCIENOBATENIeld MO MOWCKY W aHAIU3y
Hay4dHOH JuTepaTypbl, oxBarbiBatomed okoso 18000 HaydyHBIX KypHAJIOB CO BCETO
mupa. baza  JgaHHBIX = MEXIYHapOAHBIX  HMHJIEKCOB  HAYYHOTO  IIMUTUPOBAHHSA
http://webofscience.com/

2. ZbMATH - nonnas matemarudeckas 6a3a maHHbIx. OXBaThIBaCT MaTepHajbl ¢ KOHIA 19
Beka. ZbMATH coxpepxutr oxono 4000000 moxymentoB u3z 6onee 3000 xypHaloB H
170000 xHUT 110 MaTeMaTuKe, CTaTHCTUKE, HH(popMaTuke. https://zbmath.org/

3. BJ] Kaggle - sto mmardopma mns cOopa U 00pabOTKHM MaHHBIX. SIBIISETCS OH-JaliH
IUTOLIA IKOM JIJIsl HAYYHOTO MoAeupoBanus. hitps://www.kaggle.com/

4. ba3za nanabix Hayunoit snextponnsiii oudanoreku eLIBRARY.RU https://elibrary.ru/

5. baza mannpix Bcepoccuiickoro WHCTUTYyTa HaydyHOW M TEXHHYECKOW HH(OpMaIum
(BUHUTU) PAH http://mwww2.viniti.ru/

6. «JIEKTPOHHAS BUBJIMOTEKA JIUCCEPTAILIMM» Poccuiickoii ['ocyaapcTBeHHOI
bubmuorexu (PI'b) — B nHactosmee Bpemst OBJl comepkutr Oonee 800 000 momaHBIX
TEKCTOB Auccepraruii. hitps://dvs.rsl.ru

7. Tlopran oTKpBITEIX JaHHBIX Poccuiickoit denepeparuu https://data.gov.ru

8. baza OTKpBITBIX JaHHBIX MUHHCTEpCTBA TpyJa M CONUAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

9. @enepanbHBI MOpTAT E€IWHOE OKHO JOCTyna K WH(GOPMAIMOHHBEIM pecypcam -
http://window.edu.ru/

10. Poccmiickuit  poua (yHIAMEHTAIBHBIX WCCIEAOBAHUN MPEAOCTABISIET JIOCTYN K
WH(OPMAIMOHHBIM HAYKOMETPUUYECKUM 0a3aM JaHHBIX U TMOJHOTEKCTOBBIM HAyYHBIM
pecypcamu u3aarenbetB Springer Nature u Elsevier - http://www.rfbr.ru/rffi/ru

11. ®epepanbubiit  moptan  "MHpOpMaMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHH B
obpazoBanun" - http://www.ict.edu.ru/

12. «Jlekropuym TB» — Bunmeonekimu Beayumx JekropoB Poccun. Jlekropuym — on-line —
6ubnuoreka, rae BY3sl u u3BecTHble sekTOopuM PoccuM Mpe3eHTYIOT CBOMX JIYYIINX
nekTopoB. JlocTym k MaTepuanam cBOOOIHBIH U OecruiatHbIi - http://www.lektorium.tv.

7. Meroauyeckue YyKa3aHusl [Jsi 00y4alOIIUXCA 10 OCBOECHHMIO MCHUILIMHBI
(Monmy.Jist).

Crpykrypa auciumuinHbl «CrenuanbHble TJaBbl MaTEMAaTUKW» OIpPEIeNseT CIEAYIoIIne
BHUJIBI CaMOCTOSITEIbHOW pabOTBl CTYIEHTOB: TPOpadOTKa y4eOHOTO (TEOPEeTUUYECKOTO)
MmaTtepHaa, MoJAroToBKa K TeKyleMy KOHTPOJIIIO

CamocTrodaTenbHas paboTa CTYACHTOB O4YHOM (opmbl OOyudeHHUS HPOBOAMTCA B ILENAX
3aKpeIUIeHUs] 3HAHWH, MOJYYEHHBIX Ha BCEX BUAAX YYEOHBIX 3aHATHUH, a TaKKe PaCHIMpPEHUs U
yrayOieHus 3HaHuH, T.€. aKTUBHOTO IPUOOpETeHHsI CTyJeHTaMHU HOBBIX 3HaHUH. OHA BKIIOYaeT
B ce0sl U3yueHHe MaTepuaa 1o peKOMEH/I0BaHHbIM Y4eOHHKaM U y4yeOHbIM mocoousiM. Tak kak
CYIIECTBYET OTPOMHOE KOJIMYECTBO YYECOHOH JIMTEpaTypbl, TO HEOOXOIMMO TpEABAPUTEIHHOE
yKkazaHue npenogasarensd. IIpemonaBaTenb AOMKEH BBICTYHATh 3/1€Ch B POJM  ONBITHOTO
«ITYTEBOJUTEISI», ONPEAEsis MOCIeA0BaTEIbHOCTh 3HAKOMCTBA C JINTEPATYPHBIMU UCTOYHUKAMU
U «TTyOMHY MOTPY>KEHHUSD» B KOKIBIN U3 HUX.

[IpenogaBaTens MOMKEH MPOTHO3UPOBATH 3aTPYAHEHUSI, KOTOPbIE MOTYT BO3HHKHYTH Y
CTYACHTOB IIpU CaMOCTOATCIbHOM H3YUCHUU W  YCBOCHHU y‘-IGGHOI‘O Marcepuaia U


https://www.kaggle.com/
https://dvs.rsl.ru/
http://window.edu.ru/
http://www.rfbr.ru/rffi/ru
http://www.ict.edu.ru/

MPEeIyCMOTPETh OMEPATUBHYID KOHCYNBTAlMI0O MO JoOoMy Bompocy. Ecim BO3HHKarOT
3aTpyJHEHHS 110 OJTHOMY U TOMY K€ MaTepHaiy (BOIMpPOCy) Y MHOTHX CTYJIEHTOB, TO JKeJIaTeIbHO
MIPOBECTHU T'PYMIOBYIO KOHCYIbTANI0. KOHCYIbTalluu TOMKHBI OBITh KPAaTKUMU: TPYMIOBAs - 2-
3 MuH., uHAUBUAYanbHas - 1-2 MuH. ['myOMHY M KauecTBO yCBOEHHS y4eOHOro MmaTepuaia
HE00XO0IMMO HEIPEPHIBHO OTCIIEKUBATD ITPU MPOBEAECHNUN TEKYILEr0 KOHTPOJIS 3HAHUM.

PexoMenganuu mo MPOBEACHHUI0O U ONCHUBAHUIO NIPAKTHYCCKUX paﬁoT

C 1enpio0 KOHTPOJISL ¥ IOJATOTOBKU CTYACHTOB K U3YUYEHHUIO HOBOM TEMbI BHAYaJIe KaXKIOTO
3aHATHUA MIperoaBaTesieM MPOBOJUTCS OMPOC.

Kpurepuu onenku:

— IPaBUJIBHOCTH OTBETA MO COJEPKAHUIO 3a/1aHusl (YUUTHIBAETCS KOJIMYECTBO U XapaKTep
OLIMOOK TPHU OTBETE);

— MOJIHOTA U TNIyOrHa OTBeTa (YYUTHIBAETCS KOJMYECTBO YCBOCHHBIX (PaKTOB, HOHATHI U
T.IL.);

— CO3HATEJIBbHOCTh OTBETa (YUYUTHIBACTCS IOHMMAaHUE U3JIaraéMoro Marepmuana);

— JIOTHMKA W3JIOXKEeHHS Marepuana (YUUTHIBACTCS YMEHHE CTPOUTH IEIIOCTHBIM,
MocIe0BaTENbHBIN paccKa3, PAMOTHO IMOJIb30BATHCA CHEIUAIBHON TEPMUHOJIOTHUEH );

— PaLMOHAJIBHOCTHh HCIIOJIB30BAaHHBIX TPUEMOB M CIIOCOOOB pEIICHHS MOCTaBICHHOU
yueOHOM 3amauM (YYUTBHIBA€TCS YMEHHE HCIONb30BaTh HaumOoJee MPOrpPEecCUBHBIE U
3¢ (eKTHBHBIE CIIOCOOBI TOCTHIKESHUS TSI );

— CBOEBPEMEHHOCTb M OS()PEKTUBHOCTH HCIOJIB30BAHUA HAIVIAIHBIX MOCOOMH W
TEXHUYECKUX CPEACTB TMpH OTBETEe (YyYUTHIBACTCA TPAMOTHO M C TIIOJNB30H HPUMEHSTH
HaTJISTHOCTh U IEMOHCTPAI[MOHHBII OMBIT IPU YCTHOM OTBETE);

— UCIOJIb30BaHUE JOTOJIHUTEIBHOTO MaTepuraia (00s3aTesIbHOe YCIOBUE);

— palMOHAIBHOCTh HCIOJIb30BAHUS BPEMEHH, OTBEIEHHOIO Ha 3ajaHue (He oxolpsercs
3aTSIHYTOCTh BBITIOJHEHUS 33/IaHUS, YCTHOTO OTBETa BO BPEMEHH, C YYETOM WHIAMBHyaTbHBIX
0COOEHHOCTEH CTYZIEHTOB).

[Ipy TpoBeneHUM NMPAKTHUECKUX 3aHATHH CIEAyeT HMCIONb30BaTh Pa3IndHbIe (POPMEI
OpraHu3ani paboThl CTYACHTOB: (POHTAIbHYIO, TPYIIOBYI0, WHANBUAYyalbHYIO. Kaxnas u3
HUX TIO3BOJISIET peIIaTh OIpeNeNeHHbIe IHIAKTHYEeCKHEe 3a7add: pasHooOpa3uTh paboty
CTYJIEHTOB, TOBBIIIATh OTBETCTBEHHOCTh KAXKJIOTO CTYJIEHTA 32 CAMOCTOATEIHHOE BBHITIOJHEHHE
MOJIHOTO 00beMa padoT, MOBHIIIATH KAYECTBO MOJTOTOBKHU CTY/IEHTOB.

OCHOBHBIMU 3TalaMy MPAKTHUECKOTO 3aHATHUS SABISIOTCS:

— TPOBEpKa 3HAHUH CTYJIEHTOB — UX TEOPETHYECKON MOATOTOBICHHOCTH K 3aHATHIO;

—  HMHCTPYKTaX, MPOBOJAUMBIN TIPETOIaBaTEIIeM;

— BBINOJIHEHUE 33J]aHUi, paboT, yIpaKHEHHH, pelIeHne 3a1a4;

— TOCJENYIOMMA aHadnu3 W OIIEHKAa BBIOJHEHHBIX PAa0OT U CTENEHH OBJAJCBAHUS

CTYJEHTaMH 3aIlJIAaHUPOBAHHBIMHU YMEHUSIMHU.

Jlo KoHIla ceMmecTpa CTYACHT JOJDKEH CIOaTh pe3yJbTaThl BBHIMIOJIHEHUS BCEX
NPaKTUYECKUX paboT. B MpOTHBHOM ciiydae CTYAEHTHI K cjaue 3aueTa He JIOMYCKaoTCsl.

B ocBoeHWW NUCIUTUIMHBI WHBAJTUIAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU
3I0pOBbsSI OOJIBIIOC 3HAYCHHWE HMMEET WHIAMBHIyalbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JOTIOTHUTEILHOE Pa3bsICHEHHE yUeOHOro MaTepuraa.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIONIMM MHIWBUAYAIN3AIUN OOYUEHHS U YCTAHOBIICHUIO BOCIIHTATEIILHOTO KOHTAKTA
MEXIY TIpernojaBaTeieM W OOYyYaroIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCTIOJIb3YeMbIX IPH OCYIIECTBJICHUHU
00pa30BaTeJbLHOI0 NMPOLEcca Mo AUCHUILIHNHE (MOYJIIO0).
8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHIA.
He npenycMoTpeHsl.



9.

8.2 IlepeyeHb HEOOXOAMMOTO JTULIEH3HOHHOIO MPOIPAMMHOI0 00ecrne4YeHus.
Microsoft “Enrollment for Education Solutions” DsktpEdu ALNG LicSAPk MVL
Kaspersky Endpoint Security ans 6usneca — Crangaptasiii Russian Edition

Microsoft Windows 10
Microsoft Office Professional Plus
Microsoft Visual Studio 2013 Professional

MaTepnaﬂbno-TexnnqecKaﬂ 6333, H606XOL[I/IMaﬂ AJIA OCYIIECTBJICHUSA
06pa30BaTeJ’[LHOFO npouecca mo TMCUIIJINHE (MOL[y.]'[lO).

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI

Ne Bug pa6or
(MOyJ1s1) ¥ OCHAIIEHHOCTH

1. Jlexyuonnvie 3anamusa | JIeKUMOHHAS ~ayIUTOPHsI, OCHAIlEHHAs MPE3CHTAIIMOHHON
TEXHUKOW  (IIPOEKTOp, DJKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMMHbIM oOecnieuenueM (I10) nns
BOocmpou3sBeneHus: ¢ainoB ¢opmara jpg U avi, JOCTATOYHBIM
KOJIM4ecTBOM mnocanounbix mecT. 300, 114, 209, 201 kop. C.

2. Cemunapckue 3anuamus | Aynutopus  JUisi  TPOBEACHUS  CEMUHAPCKUX  3aHSITHIA,
OCHAIllCHHAs MarHUTHO-MapKEepHOM JIOCKOW, KOMILIEKTOM
yueOHOM MeOenu M Mpe3eHTAlMOHHOW TexHukou. 142, 114,
227,209, 201 kopm. C.

3. I'pynnosvie Aynutopus JUIs POBEICHUS TPYIIIOBLIX (MHINBHYaTbHBIX )
(unoueuoyanvbvie) 3aHATHI, OCHAIIEHHAS JIOCKOM M KOMIUICKTOM y4eOHOM
Koucyniemayuu mebemn. 212, 213, 207 xop. C.

4, Texywuii  KoHmpoav, | AyauTopus JJId TEKYIIEr0 KOHTPOJISI U IMPOMEXKYTOUHOU
NpPOMeNCYMOUHas aTTecTallid  CTYJIEHTOB,  OCHAIIEHHAas  KOMIIBIOTEPHOI
ammecmayus TEXHUKOH C BO3MOKHOCTBIO MOJIKJIFOUeHUs K ceTH “MHTepHeT”,

C COOTBETCTBYIOIIUM MPOTrPAMMHBIM 00ECIIEUEHUEM B PEKUME
MOJKITIOYEHUSI K TEPMHUHAIILHOMY CEpBEpYy, C MpPOTpaMMOii
HKPAHHOTO YBEJIWYEHHUS U O00ECledyeHHBIH JOCTYNOM B
ANIEKTPOHHYI0  WH(OPMAIIMOHHO-00Pa30BaTENbHYIO  CpEedy
yauBepcurera. 114, 212, 230 xopm. C.

5. CamocmosamenvHas Kabuner 1ms1 camMocTOSITENIbHONM  pabOThl, OCHAIIEHHBII
paboma KOMITbIOTEPHON TEXHUKOWH C BO3MOXHOCTBIO MOIKIIOUEHHS K

cetn «/HTEpHET», NMPOrPaMMOM HKPAHHOTO YBEIHWYEHUA U
00€CMEeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
obpasoBarenbHylo cpeny yauBepcurera. 208 xopm. C.




