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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVIAHUPYEMBIMU PE3YJIbTATAMHA
OCBOEHUA OFPA3OBATEJIBHOM ITPOT'PAMMBI

Hacrosmas paGouast mporpaMma AUCHUIIIMHBI yCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHHSIM CTY/ICHTA, a TAK)KE OTPEICIIIeT COIePKaHNe U BUIbl YICOHBIX 3aHITHIA U OTYCTHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEIHPHO YCTaHABIMBAaeMbIM 0Opa3zoBarenbHbIM cTaHgapToM (CYOC 3++) no
HaIpaBJICHUIO TTOATOTOBKH (ypOBEeHb Maructpatypsi):23.04.03 «Dxcrmyaramus TPaHCIIOPTHO-
TEXHOJIOTHYECKUX MAIlIUH U KOMILIEKCOBY;

* OcHOBHOW mpodeccuoHaTIbHOM 00pa30BaTeIbHON IPOrPAaMMOM IO HAIPaBICHUIO
noarotoBku 23.04.03 «OxcrutyaTanysi TpaHCIOPTHO-TEXHOJIOTMUYECKUX MAILUH U KOMIIJIEKCOBY;

* YueOubiM mmanoM MI'TY um. H.O. baymana no Hanpasinenuto moaroroBku 23.04.03
«IKcIlyaTalus TPaHCIOPTHO-TEXHOJOTUYECKUX MAITUH U KOMILJIEKCOBY.

I[Ipy  OCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMHUPOBAHWE  KOMITCTCHITHH,
npeaycMoTrperHblx OIIOIT Ha ocnoBe CYOC 3++ mno HampaBineHuto noarotoBku 23.04.03
«IKCIulyaTanus  TPAHCIOPTHO-TEXHOJIOTHYECKUX  MAIIMH W KOMIUIEKCOB»  (ypOBEHb
MarucTpaTyphbl)

Koa xomnerenuuu ®@opMyIMPOBKA KOMIIETEHIINU
no CYOC 3++
IIpodeccnonanbHbie KOMIIETEHIIUN COOCTBEHHbIE
TKC-4 CriocoOHOCTH UCTIONB30BaTh COBPEMEHHBIE METOIOJIOTHH U
(23.04.03/31 Cepeuc p
JE— WHHOBAIIMH MIPH pa3paboTKe TEXHOJIOTMUYECKUX MPOIIECCOB
OKCIUTyaTaIlH, PEMOHTA M CEPBHCA TPAHCIIOPTHBIX M TPAHCIIOPTHO-
TPAHCIIOPTHBIX U yaraui, p P p p p p
TOAHCIIODTHO TEXHOJIOTUYECKHUX MAIIUH, TEXHOJIOTUYECKOTO 1 BCIIOMOTaTEIbHOTO
P P 060p}’I[0BaHI/I$I JJIA UX TEXHUYECKOI'O O6CJ'IY)KI/IBaHI/I$I H PEMOHTA C
TEXHOJIOTHYCCKUX
VAL 1 OTpeIeIeHuEM pallMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB PaOOTHI
000pyI0oBaHUS
KOMIIJIEKCOB)

Jlisa kateropuil «3HaTh, yYMETh, BIAQJAETh» IUIAHUPYETCS JOCTHKEHUE pE3yJIbTaTOB
oOyuenuss (PO), BHoOCAmMX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaJA B (QOpMHpOBaHUE
KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOH MPpO(heCcCHOHaIbHOM 00pa30BaTeIbHON MPOrpaMMoit
(Tabm. 1).



Taoauna 1.11aaukaTopbl JOCTHKEHUSI KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

Nuauxkaropsl

@®opMbI U METOIbI 00yUYEeHHUS, CIIOCOOCTBYIOIIHE
(¢opMupoBaHHIO U PA3BUTHIO KOMIIETEHIIHUHU

[IKC-4

(23.04.03/31 CepBuc necHbIX
TPAHCIIOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTUYECKUX MAaIIHH U
KOMIIJIEKCOB)

CrocoGHOCTh UCTIONIB30BATh
COBPEMEHHBIE METO/I0JIOTUH H
WHHOBAIUH [TPH Pa3paboTKe
TEXHOJIOTUYECKUX MPOIECCOB
AKCIUTyaTalliK, PEMOHTA U CepPBHCa
TPAHCIIOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTUYECKUX MAIIIVH,
TEXHOJIOTUYECKOTO U
BCIIOMOTATEIILHOTO 000PYI0BaHUS
JUTSL UX TEXHUYIECKOTO
00CITyKMBaHUS U PEMOHTA C
OTIpEeJIeIEHUEM PAIlHOHAITEHBIX
TEXHOJIOTUYECKHX PEKUMOB
paboTel 000pyAOBAHUS

3HATDH

- MUPOBBIE TPEH/IbI UCIIOJIb30BAHUS IU(POBBIX
TEXHOJIOTHI B TEXHUUYECKOM CEPBHUCE MAIINH;
CTPYKTYPY 3JEKTPOHHBIX 0a3 TaHHBIX OCHOBHBIX
KOMITAHUM POU3BOUTENEH TPAHCIIOPTHBIX U
TPAHCIOPTHO-TEXHOJOTMYECKUX MAIUH, B TOM YUCIIE
3apyOeKHBIX; CHCTEMBI IUCTAHIIMOHHOTO MOHUTOPUHTA
MaIlInH; 0co0eHHOCTH 3D-TEeXHOIOT U B TEXHHYECKOM
CEpBHCE TPAHCIIOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX MAIIUH U 000pyI0BaHUS

YMETb

- OIPEAEIIATh OLIEHOYHBIE [TOKA3aTENN TEXHUYECKOTO
COCTOSIHUS MAIllMH U KOMILJIEKCOB

- YUTATh CXEMBI AJIEKTPOHHBIX OJIOKOB YIpaBICHUS
(KOHTPOJUIEPOB) CUCTEM, TPAHCIIOPTHBIX U
TPAHCIIOPTHO-TEXHOJOTMYECKMX MAIINH; IPOBOJUTH
KOMIIBIOTEPHOE AMArHOCTUPOBAHUE aBTOMOOUIIS
BJIAJJETH

- HaBBIKAMHU pacyeTa MpeesIbHOT0 COCTOSIHUS MAaIlIuH
- METOAMKOM COCTABJIEHUS AMATHOCTUYECKUX KapT Ha
BBITNIOJIHEHHE PEMOHTHO-00CTYKUBAIOIIUX padoT;
METOAMKOMN BbIOOpa HU(PPOBOTO TEXHOIOTHUECKOTO
000pyI0BaHuUs 1Ji1 CEPBUCHBIX NMPEATPUATHUIH;
IPUHILIAIIAMU OPTaHU3alMK BBIIIOJIHEHUS CEPBUCHBIX
yCIIyT, B TOM YHCJI€ TI0 TPEANPOJaKHON OATOTOBKE
MallliH, TEXHHYECKOMY OOCITYy’KHUBAaHHUIO B FrapaHTHHHBIH
Y TIOCJIETaPaHTUIHBIN ITEPUOIBI C UCIIOJIB30BAHUEM
U(PPOBBIX TEXHOJIOTUH

Jlekunu

CemuHapwbl

JlabopaTopHbie padoThI

CamocrosiTesbHasi padora

AKTHBHbIE M HHTePaKTUBHbIE GopMbI (MeTOIbI)
o0yueHus:

o0CyXJIeHHE MPAKTUYECKUX ITPUMEPOB Ha JIEKLUAX U
ceMHUHapax




2. MECTO JUCHMUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

Hucuummuaa Bxoaut B Onok bl «Juctwmmuaer  (Momynu)»  0Opa3oBaTeIbHOMN
MporpaMMbl  Maructparypsl 1o HampabieHuto 23.04.03 «DxcryaTtauusi TpPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIlIMH U KOMILIEKCOBY.

W3ydyeHue AMCUUIUIMHBI TMPEANOiaraeT IMpeIBapUTEIbHOE OCBOCHHE CIIETYIOIINX
JUCITUILIAH y4eOHOTO TUIaHa!

— LudpoBbie TEXHOJOTUM B CEPBHUCHOM OOCIY)KMBAaHHH JIECHBIX TPAHCHOPTHBIX H

TPaAHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U KOMIUIEKCOB.

OcBoeHue JaHHOW TUCIUIUIMHBI HEOOXOIMMO KakK MpeALIeCTBYONIee i CIAeAYIOUINX
JTUCITUTINH 00pa30BaTeIbHON MPOTPAMMBI:

— lHHOBallMOHHBIE TEXHOJIOTMM U  OOOpYIOBaHHME B  JIECOMPOMBIIUIEHHOM

IIPOU3BO/ICTBE;
— PecypcocOepexeHne Mpu TEXHUYCCKOW IKCILTyaTallUU JIECHBIX TPAHCHOPTHBIX H
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIIMH U KOMILJICKCOB.

OcBoeHne y4eOHOM TUCHUILUIMHBI CBSI3aHO ¢ (OPMHUPOBAHUEM KOMIIETEHIIHI C y4eTOM
Matpuiiel komneteHiui OIIOIl s HanpaBnenust (ypoBeHb wmaructpatypsl): 23.04.03
DKcmlyaTanus TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB.



3. OBBEM JJUCIHUIIJIMHBI
OO6mwmit 00beM TUCIMIUIMHBI COCTABIIACT S5 3a4ETHBIX eAUHUII (3.€.), 180 akageMuueckux
yacoB (135 actponomuyeckux yacoB). B Tom umcie: 1 cemectp — 2 3.e. (72 ak.u.), 2 cemectp — 3

3.¢. (108 ak.u.).

Ta6auna 2. O0pEM TUCIMIUTMHEI 110 BUJIaM y4eOHBIX 3aHATHH (B aKaJIEMUYECKUX Jacax)

O0bem 1o cemecTpam, akaj. 4.
Kosun4yecTBO ceMecTpoB
Buabl yue6Hoii padoTsi Bcero OCBOEHHS THCIUILIHHBI
1 2
O0BbeM JUCIHUIUTUHBI 180 72 108
AyautopHasi padora* 90 36 54
Jlexuum (JI) 36 18 18
Cemunapsi (C) 36 18 18
JlaGopaTopHbie padoTs (JIP) 18 0 18
CamocrositesbHas padora (CP) 90 36 54
ITpopaboTka yuebHOr0o MaTepuana JeKIHi 4.5 2.25 2.25
[loaroroBka Kk ceMrHapam 4.5 2.25 2.25
ITonroToBka K pyoe:KHOMY KOHTPOJIIO 18 9 9
[loaroroBka K 1abopaTopHbIM paboTam 10 0 10
Jlpyrue Bupl CaMOCTOSITENbHON pabOThI 53 22.5 30.5
Bua npomexkyTo4HO# aTTecCTALNH 3auér 3auér

*B TOM umclie, B (hopMe MPaKTUIECKOH OATOTOBKH



4. COJEP)KAHUE JUCHUAIIMHBIL, CTPYKTYPUPOBAHHOE 11O MOJAYJISIM YYEBHOW JUCIHUILUIMHBI C
YKA3AHUEM OTBEJEHHOI'O HA HHUX KO/MYECTBA AKAJEMHUYECKHX HWJIH ACTPOHOMHUYECKHX YACOB N
BHUAOB YYEBHbBIX 3AHATUU

Tabauua 3. ConepkaHue TUCHUIUIUHbBI

Buapl 3anaTHIT*, Yachl

AKTHBHBbIE U HHTE€PAKTUBHbIE
(¢opmbl npoBeaeHNs 3aHATHI

Komnerenuuu,

Tekyluii KOHTPOJIb Pe3yJIbTATOB 00y4eHUs

No 3aKpeIJIeHHbIE 32
n/n Tema (sa3panmue) Moy ®opma npoBeIeHN TeMO# (Ko 1o Cpox basel
J C | JP | CP sAHsTHi Yacsl CYOC 3++) (neneasi) Dopmbl (Mun/
MAaKC)
1 cemectp
CHoXHBIE CHCTEMBI JIECHBIX obcyxneHne PyOexHbIi 18/30
S I I B CR s O IR o [pomen
PHMED H UTOrO: 18/30
TEXHOJIOTHIECKUX MPOIIECCOB 1 ceMUHapax
obcyxneHne PyOexHbrit 18/30
2 | OcHOBBI MAITMHHOTO O0y4YEeHUS 6 6 0 12 Epilif:‘;e;f:;w X 4 IIKC-4 12 KOHTPOJE
PIMEP B UTOrO: 18/30
Y CEeMHHAapax
Heiiponnsie cetu nis 263:{;{6;1;( Egg:xgn’;ﬂ 24/40
3 | TpaHCHOPTHBIX U TPAHCIOPTHO- 6 6 0 12 anMe OB Ha JICK 4 IIKC-4 18 ot
TEXHOJIOTHYECKUX MAIIUH PHUMEP JIeKIAX HUTOroO: 24/40
Y CEeMUHApax
HNTOTI'O 3a cemecTp 18 | 18 0 36 - 12 - - - 60/100
2 cemecTp
oOcyxaeHne J;;ggTPSTOPHHe 12/20
4 BeposiTHOCTHBIE MaTeMaTHIECKHE 6 6 3 |g | MPAKTHYECKHX 4 TKC-4 6 PyGexHbI
MOJIEIU MPUMEPOB HA JEKIUAX 6/10
U ceMUHapax KOHTPOJD
HUTOro: 18/30
oOcyxneHne JlaGopatophbie 12/20
MateMaTHuecKue MOACITH DAKTHACCKIX paboTHI
5 (hYHKIIMOHUPOBAHUS CIIOMKHBIX 6 6 8 18 p 4 [IKC-4 12 PyOexHbrit
MPHUMEPOB Ha JIEKIHUAX 6/10
CHUCTEM JICCHBIX MaIllnH 1 cemmHapax KOHTPOJIb
HUTOro: 18/30
6 Hcnonp30BaHuEe KOMIIBIOTEPHBIX 6 6 ) 18 o0cyxIeHne 4 IKC-4 13 JlabopaTopHsie 6/10
MIPOTPAMMHBIX CPEJT ISl CO3aHuUs MPAKTUIECKUX paboThI




Mozernel (pyHKIHOHUPOBAHUS U OPUMEPOB Ha JEKIHAX Py6exHbrit 18730
yIpaBICHUS JTECHBIMH MallInHAMH U CeMUHApax KOHTPOJIb

HUTOrO: 24/40
HUTOI'O 3a cemecTp 18 | 18 | 18 | 54 - 12 - - - 60/100

*B TOM uHcie, B GOpMe NPAaKTHUECKON TOATOTOBKH



CoaeprxaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (MOIYJIsIM)

Ne,
n/n

HanmeHnoBaHue MoayJisi, copep:KaHue

Yacobl

«Cl10KHbBIE CHCTEMbI JIECHBIX TPAHCHMOPTHBIX U TEXHOJOTHYECCKHUX
MAaIlIMH U TEXHOJIOI'HYCCKHUX MMPOECCOB»

Jlekuun

1.1

Hcnonb3oBanue TEOpUHU CJIO’KHBIX cucTeM s OIHCaHMS
(YHKIIMOHUPOBAHUS MAIIHMH B JIECO3arOTOBUTEIHLHOM IPOU3BOICTBE
BBenenue. OCHOBHbIE MOHATHS, LEIM M 33Ja4yd HAy4YHBIX HMCCIEIOBAHUM.
OO0BeKThI HAyYHOTO UcclieAoBaHus. VX nepapxus u kinaccuukarms. MeToab
Hay4YHbIX HcclieoBaHui. CTpPYyKTYpHBIM aHaIU3 HW3y4yaeMbIX SIBJICHUH U
00BEKTOB, BBIJIENIEHUE MPOOIEMAaTHKH, TOCTAHOBKA 3aJa4 HCCIICAOBAHUI.
CnyuvaiiHple HeNpepbIBHbIE W JUCKPETHbIE BEIMYMHBI U  IPOLECCHI.
OmnpeneneHue HUCCIEAYEMBIX BEIWYMH M BapbUPyEeMbIX (DaKTOpOB B
U3y4yaeMoM Ipolecce Wid siBineHud. OnpeneneHue B3aUMOCBA3M MEXIY
BapbUPYEMBbIMU (PAKTOPAMHU M UX OOJACTH 3HAYEHUH. YCIIOBHS MPOBEACHUS
sKcnepuMeHToB. [lepBruHas 06paboTKa pe3yabTaTOB IKCIIEPUMEHTOB.

1.2

I'padsl cocrosHUi i omMcaHUsT (PYHKIMOHUPOBAHHS TEXHOJIOTHYECKHX
MaIIHH.

OcHoBHBIE TTOJIOKEHHSI Teopuu TpadoB. Bunel rpados: opueHTHPOBaHHBIE U
HEOPUCHTUPOBAHHbBIC, HATPY)KECHHBIC, IBY/IO0IbHBIC, MOJHbIC U ap. DyHKIUA
MHIUICHTHOCTH BepIIUH U péoep. Marpuia cmexxnocTu. Llenu, mappyTsl,
UKITBL. [TOMCK ONTUMAIBHBIX MAapUIPYTOB 10 Tpadam. Anroput™ JIeHKCTpBI.
Metoaukn moucka B TAyOMHYy W B mupuny. Onepanuu Haja rpadamu:
CIIOKCHUE, BBIYMTAHWE, YyAaJleHHe | go0aBiecHHE BepuiMH u pédep,
YMHOXEHUE rpadoB.

1.3

BeposiTHOCTHOE omMcaHue pabOThl MALIMH M UX CHCTEM C NPUMEHEHHEM
Teopuu rpados.

[IpumeHeHne HarpyXeHHbIX TpadoOB COCTOSHUN [UId MaTeMaTH4ecKOro
BEPOATHOCTHOI'O ONUCAHUS padOThl MAIMH U TEXHOJOTUYECKUX MPOLECCOB.
I'padpl  COCTOSHMI CIIOXKHBIX CHUCTEM. BeposSTHOCTM COCTOSHUI U
WHTEHCHUBHOCTH NEPEX010B. Y paBHeHM KoiMoroposa Jy1st HEOAHOPOJIHOTO U
CTallMOHApHOTO pexxuma. [Ipumepsl cocTaBieHUs rpadoB COCTOSIHMNA AJs
JIECO3arOTOBUTEIIBHBIX MAIMH, CHCTEM MAIlIMH U OIIPEACIICHUE BEPOSITHOCTEH
COCTOSIHUM.

CemuHapbl

[Toctpoenue rpadoB COCTOSTHUM TEXHOTOTHYECKUX MAIIIHH.

Brinenenue BepmmH rpadoB, Kak OTAETBHBIX COCTOSTHUN TEXHOJOTUYECKHUX
MamvH. 3aganue pedep rpada, Kak BOZMOKHOCTH MEPEeX0/ia U3 COCTOSHUS B
COCTOSIHHE. Onpenenenne HUHTEHCUBHOCTEN MEepEeXO0B. Pacuér
BEpOSITHOCTEN cocTosiHuit o ypaBHeHUsiM Konmoroposa. [Ipumeps! pacuéra
11 OTACIIBHBIX TUITIOB JICCHBIX MAalllvH.

Cl.2

[Toctpoenue rpadoB COCTOSHMI TEXHOJIOTMYECKUX MAlIMH O 3JeMEHTaM
LIMKJIA BBIITOJIHAEMBIX OIEpaLuil.

Bbiienenue OTOENbHBIX DJIEMEHTOB IMKJIA TEXHOJIOTMYECKUX OIepaluii,
BBINOJIHSAEMBIX MalIMHOU. Pa3paboTka MaTpuIl CMEKHOCTH M UHITMJIEHTHOCTH
rpada. OmnpeneneHre UHTEHCUBHOCTEN MEpeXo70B MEXAY COCTOSHHUSMHU B
3aBUCUMOCTM  OT TEXHMYECKHMX  XapaKTEPUCTUK MamMHbl.  Pacyér
BEPOSITHOCTEH COCTOSTHUIN BEPITNH Tpada.

Cl3

[Toctpoenue rpadoB COCTOSIHHI CHCTEM MAIWH.
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[TonGop TEXHOIOrMYECKUX MAILIUH AJISi CUCTEMBI C UX TpadaMu COCTOSIHHIA.
YmHoxeHue rpados. PazpaboTka MaTpull CMEXHOCTH M WHIMIEHTHOCTU
oburero rpada. Onpenenenue BepIvH rpada, Kak COBOKYITHOCTH COCTOSIHHMA
MalMH cucteMbl. OnpeneraeHue BEpOATHOCTEH COCTOSIHMM IpU YCJIOBUU
HE3aBUCUMOCTH paboTbl MammuH. OrmnpeneneHue MTPOU3BOIUTEILHOCTH
CHCTEMBI MAIlIUH 1O rpady COCTOSTHUIA.

CamocrosiTesbHasi padora

12

CP1.1

[IpopaboTka y4eOHOT0 MaTepHaa JCKIUit

0.75

CP1.2

HO,I[FOTOBKa K CCMHWHAapaM

0.75

CP1.3

ITonroroBka Kk pyoe;XKHOMY KOHTPOJIIO

CP1.4

Jlpyrue Bupl CaMOCTOSTENBHON paboThI

7.5

«OCHOBBI MAIIMHHOTO oﬁyqemm»

Jlexknun

2.1

ATpHOpHOE U allOCTEPHOPHOE PACTIPEICIICHHUS.

Teopema baiieca /s AMCKPETHBIX M HEMPEPHIBHBIX CIyYalHBIX BEIHMYHH.
VYClIOBHBIE W COBMECTHBIE 3aKOHBI  PacHpelesieHHs BEpOSTHOCTEH
HETIPEPBIBHBIX CIyYalHBIX BENMYMH. MeTo HauOOIbIIErO MPaBIOO 00 .
AnpropHOE pactpeielIeHIe CIyYailiHbIX BEJTMYUH HAa OCHOBAHUHU (pU3HUECKON
HPUPOJIBI MPOIIECCa U CTATUCTUYECKUX MaHHBIX. OmnpeseneHne napameTpoB
3aKOHA paclpeeNIeHHs METOJOM HaubobIero npasaomnoaodus. [loxyuenue
arloCTEpPUOPHOTO PACHPE/CICHUs] C YYETOM JaHHBIX, IOJyYEHHBIX MpHU
(GyHKIIMOHMPOBaHUM MamMHbl. OCHOBHAs 3aJ1a4a MalTMHHOTO 00Yy4EHUS.

2.2

3amayn ONTUMHU3ALUY IPU MAIIMHHOM O0YYEeHHH.

Metoa HaMMEHBITUX KBAJPaTOB ISl JIMHEMHOW W TpeOHEBOW perpeccumu.
OyHKIHS OMUOKUA. MeToa peryaspu3auu sl KOPpEeKIUHU PErpeccuu B BUIE
MOJIMHOMOB. 3a/1a4¥ KJIacCU(PUKAIIMKU I BBIOOpa pemeHus B mpeaenax ot 0
1o 1. Jloructuueckast perpeccust M JOTMCTHUECKUNA curMou. IIpumenenue
METOJIJa MaKCHUMaJIbHOTO IpaBAONOo00Ms AJis OIpeNeeHHs] BEPOATHOCTEH
NpaBWIbHBIX ~ OTBETOB.  Makcumuzanuss  (QyHKIMH ~ MaKCHUMaJbHOTO
npasaonoodus. CtannapTHast QyHKIMS OIIMOKY JUIsl 33124 KJIacCU(PUKAIIH.

2.3

I'paguieHT M rpaAieHTHBIE METOIbI ONITUMHU3ALINN.

[TonsitTue rpanueHTa QYHKIMM HECKOJbKMX MepeMeHHbIX. (CBoiicTBa
rpagueHTa. BplunciieHHe MNPOM3BOAHBIX JUIS TJAAKUX M IPEPHIBUCTHIX
¢yHkuil. 3ameHa (QYHKIUM OMMOKM CHEIHaTbHOM TIagkoil (yHKUueHn.
Be10op miara crycka no rpagueHty. CToxacTH4ecKUi T'palue€HTHBIH CITyCcK Ha
TPEHUPOBOYHOM  MHOXecTBe. ['pad  Bbrumcnenuit  QyHkumm
muddepeHnupoBanue Ha HEM. BblunciieHMe 4YacTHBIX NPOU3BOJHBIX Ha
komno3uiuu  ¢QyHkuui. JuddepeHunpoBaHue METOAOM MpPSAMOro U
00paTHOTO PACIPOCTPAHEHHUSI.

CemuHapbl

C2.1

Ornpezenenne anocTepUOPHBIX paclpeaesICHUM.

Pacuér ¢yHkumm HauOONBIIETO NPABAONOAOOUS Il JAUCKPETHBIX U
HEMPEPBIBHBIX CIIyYalHBIX BEIUYHMH IO UMEIOUIEMYCs Ha0Opy CIydalHBIX
BenuurH. OnpesiesieHne mapaMeTpoB 3aKOHOB MOKA3aTeIbHOTO, HOPMAIHHOTO
M TaMMa-pacmlpefeNieHds Tpu  TOMOIIM  METoJa  HauOOIBIIEro
npaBaonoaoowus. [Ipumep pacuéra amocTepHOPHOTO PACTIPECTICHHUS.

C2.2

[Ipumenenue Metoaa rpeOHEBOI perpeccui.

MeTtoa HaMMEHBIIUX KBaPaTOB C J00ABIEHUEM CJIaraeMoro Peryisipu3aIim.
Pacuér k0aPHUIHEHTOB pErpecCCHOHHOTO ypaBHEHUS B BHUJIE ITOJMHOMOB C
perynsipuzanueii ko3¢ ¢unmentos perpeccuu. Ilogbop ko3ddunmenra
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perynsipusanuu. BeimonHeHne pacyéToB B KOMIBIOTEPHBIX MPOTPAMMHBIX
cpenax Mathcad u Matlab.

C23

[Torck onTuMalnbHBIX 3HAYEHUH (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX PU
IIOMOIIA METO/a TPAJUEHTHOTO CIIyCKa.

Pacuér rpaavenTa (QyHKIMHM HECKOJIBKMX IEPEMEHHbIX, MPEICTaBIISIOLINX
co0oif  omTUMHU3MpyeMble TapameTpbl. TouHoe ©  NIPUOTIKEHHOE
onpezciieHue Npou3BOAHBIX. OmpeneiacHue NPOU3BOIHBIX IIPU 3aMEHE
¢ynkuuii. BeiObop mara rpaameHTHOrO cmycka. [IpumMepsl BBIONHEHUS
pacdy€ToB B KOMIIBIOTEPHBIX MPOrpaMMHBIX cpenax Mathcad u Matlab.

CamocrosiTe/ibHasi padoTa

12

CP2.1

[TpopaboTka yuyebHOro MmaTepuaia JeKuUun

0.75

CP2.2

IToaroroBka Kk ceMruHapam

0.75

CP2.3

[TonroroBka K py0e>XKHOMY KOHTPOJIIO

CP2.4

Jlpyrue Bupl CaMOCTOSTENBHON paboThI

7.5

«HelipoHHble ceTH /1JIsi TPAHCTIOPTHBIX U TPAHCIOPTHO-
TEXHOJOTMYeCKHX MAIIIHH»

Jleknun

3.1

IlepuenTpoH, KaK 2JIEMEHT HEMPOHHOM CETH.

[lepuentpon B Buje NUHEHHOW Monenu omuOku. DPYHKIMMA aKTUBALUU
neprentpoHa. JIOTUCTUYECKUW CUTMOHUJ, TUIEPOOJUYECKU TaHTEeHC,
byuknus XaBucaiina, KycoyHo-nuHeWHas ¢yHkuus RelLU, HemnotHas
¢ynkuus ReLU, mapamerpusoBanHas ¢pynkius RelL.U, sxcrioHeHIIMATBHBIN
muHerHbt HelipoH ELU. OcoOGeHHOCTHM NPUMEHEHUS Pa3HbIX (PYHKIHMA
aKTHBAIlMU M UX CIIOCOOHOCTU K oOydeHnto. OObeIuHeHrEe TIEPLETTPOHOB B
HEHPOHHYIO CETh C BBIJICJICHUEM OT/ICIbHBIX CIOEB.

3.2

OOy4eHne HEHPOHHBIX CETEH.

Perynspusauus B HelpoHHBIX ceTsx. CBOOOJHBIE MapamMeTpbl Mojenen
HEWpPOHHBIX CEeTe M HuX Beca. Perymspusamus MapamMeTpoB MOJICIH
OTpaHUYEHUEM HX 3HAYCHHMH crocoOOM COKpallleHusi BecoB. Perymspuzarop
CyMMBI KBaJIpaTOB BECOB M CYMMBI MOJYJIEN BECOB. Perynspusanus MeTo1om
paHHEH  OCTaHOBKM MpH  pa3feleHud  TPEeHUPOBOYHOTO  Habopa.
Perymspusanuss MeronoM apornayT. Pa3psbkeHHbIE HEMPOHHBIE CETH IIpU
BEPOSITHOCTHOM OJIOKUPOBAaHUM HEHPOHOB ceTu. VHunmanuszanus BECOB
napaMeTpoB U npenodydyenne. HopmannsoBaHHasi HHUIIMAIU3AIMS BECOB.

33

ApXHUTEKTYpbl HEUPOHHBIX CETEN.

Crnou HEHpOHOB B CETH M MX B3aMMOCBS3U MeXIy co0oil. McToku, cToku u
IpOMeXyTOouHbIe cliou. CBEPTKU M CBEPTOUHBIE HEHPOHHBIE ceTH. Pazouenue
oOmiero MaccuBa JaHHBIX Ha OTAEJIbHbIE MAacCHBBl C BBIJIEJICHHEM
LEHTPaJIbHBIX  INPU3HAKOB. Bekrtop  CBEPTKU.  ABTOKOAMPOBIIHKH.
PexyppenTHble HelipoHHbIE ceTH. llocimenoBaTenbHOCTM M 3aBUCUMOCTH
UCXOJHBIX JAHHBIX OT MNpeabAymux. CKpbIThIE COCTOSHHA M IIMKJIBI Ha
rpadax cerell BbluncieHui. PexypcuBHble HelipoHHble ceTu. HelipoHHble
ceTu ¢ BHUMaHueM. JKECTKOe U MATKOE€ BHUMAaHUE PEKYPPEHTHOM CETH.

CemuHapbl

C3.1

Hcnonws3oBanue rpadoB 1 nuddepeHuupoBanus GyHKIUH.

CocraBneHue BbIUMCIUTENBHOTO rpada uid  (QYHKIUM  HECKOIBKHX
nepeMeHHbIX. OpHEHTHPOBAaHHBIE Tpadbl C HECKOJIHKUMH HCTOYHUKAMHU U
onHUM cTokoM. I'padsl B Buzae nepeBbeB. JuddepenuupoBanue Ha rpadax
METOJIaMU MPsIMOTO M 00paTHOro pacnpocTtpaHeHus. [Ipumeps! BeIONIHEHNS
pacué€ToB B KOMIIBIOTEPHBIX TporpaMMHBIX cpenax Mathcad u Matlab.

C3.2

Pacuér pyHKuMM aKTUBaLIMU.
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Pacuér mapameTpoB 1 3HAYEHUI IMHEHHOTO PErPECCUOHHOIO YPAaBHEHUS KaK
¢yHKIMN ONIMOKY HA OCHOBAaHUU TPEHHUPOBOYHBIX AaHHBIX. Pacuér pyHKkunuu
aKTHBALMM JIOTUCTUYECKOTO CHIMOMJA, THIIEPOOINYECKOTO0 TAaHTEHCa,
¢ynkumm  XaBucaiina M KycouHO-TMHEWHOW  ¢yHkuuu. [Ipumepsr
BBINIOJTHEHUS Pacy€éTOB B KOMIBIOTEPHBIX NMPOrpaMMHBIX cpenax Mathcad n
Matlab.

C33

Peanuzanus MeTof0B npenooydeHus.

Pemenue mpo6ieMsl 3aTyxarolei akTuBanuu rneprentpoHoB. [Ipenodyuenue
CETH paCCTaBJICHUEM BECOB B PErPECCHOHHBIX YPAaBHEHMSIX Ha OCHOBAHUH
o100paHHBIX JaHHBIX. HUIIMAIM3a1Ks BECOB CTOXaCTUYECKIM METO/IOM Ha
OCHOBaHUU PAaBHOMEPHOTO M HOPMAJIBHOIO PAaCIpPEACIICHUs] BEPOSTHOCTEHN
MIPY Pa3HBIX 3HAYEHUAX TUCIIEPCHH.

CamocrosiTesbHasi padora

12

CP3.1

[IpopaboTka y4eOHOT0 MaTepHaa JCKIHUi

0.75

CP3.2

IToaroroBka k CCMHHapaM

0.75

CP3.3

ITonroroBka Kk py0e;XKHOMY KOHTPOJIIO

CP3.4

Jpyrue Buapl caMOCTOSITENILHON pabOThI

7.5

«BCPOHTHOCTHBIC MaTeMaTHYCCKHUE MOAC/IN

Jlekuun

4.1

OcHOBHBIE paclpefeiieHUuss BEPOSITHOCTEH CIydallHbIX BEJIWYMH M HX
IIPUMEHEHHUE B JIECO3arOTOBUTEILHOM ITPOU3BOCTBE.

OcHoBHblIe NOHATHS U onpeaeneHuss. OyHKIMS U IVIOTHOCTh paclpeesIeHus
BEpOATHOCTEN. UHCI0BbIE XapaKTEPUCTUKH CIIy4aliHbIX BeTUYUH. OCHOBHbBIE
3aKOHBI paclpesieleHnsl JUCKPETHBIX CIydailHbIX BEJIMYMH: OMHOMUHAIBHOE
pactpenenenue u  pacnpeaeneHue Ilyaccona. OCHOBHBIE — 3aKOHBI
pacupenelieHuss  HENPEPBIBHBIX  CIy4alHBIX  BEJIMYMH:  HOPMAJIBHOE,
IKCIOHEHIMAJIbHOE, TaMMa-paclpefeiCHue M paclpesielieHue OpIlaHra.
Y ceu€HHBIEC 3aKOHBI PACIIPEICIICHMS.

4.2

MHoromepHble 3aKOHBI PaCIpeieIeHHs] CTy4YalHbIX BEIHUNH.

3aBUCMMBIE M HE3aBUCHUMBIE  CIlydyailHble  BEIWYUHBL.  YMCIIOBBIE
XapaKTEepUCTUKU CUCTEM cly4yaiiHbIX BenuuuH. KoBapuanus u KooQpuimeHt
koppenauni. OyHKIUS U MJIOTHOCTh PacHpeieNieHus JIBYX 3aBUCHMBIX M
HE3aBUCHMBIX CIIy4alHbIX BeJIMYMH. JI[BymepHOoe u©  MHOroMepHoe
HOpMaJIbHOE pacrnpeneneHrue. OyHKIUM CIy4dyalHbIX BeTW4YUH. UYMCIIOBBIE
XapaKTePUCTUKH DYHKIIMH CITydalHBIX BeIMYMH. YUCIOBBIE XapaKTEPUCTUKU
CyMMBI CHy4YyalHbIX BeIWYMH. JIOTHOpMaNbHBIA 3aKOH paclpeieneHus
BeposATHOcTe. [lonmyueHne ciiydallHOW BEJIMYMHBI C 33JaHHBIM 3aKOHOM
pacripenenenusi. Metoa oOpaTHbIX GyHKIUH.

4.3

CitydaiiHble TPOLIECCHI B JIECO3arOTOBUTEIBHOM IIPOU3BOJICTBE.

Crnyuaitabie GyHKIIMH. MaTeMaTHYeCKOe OKUAAHUE U TUCTIEPCHSI CIy4JaitHOU
¢byuknun. Koppensunonnast ¢yHkuus ciydaiiHol ¢yHknuu. CBoiicTBa
KoppensuoHHoN ¢yHkuuu. HopMupoBaHHast v B3auMHasi KOppelsLUOHHAS
¢byuknus. Cymma  ciaydailHbIX  (QYHKOUMH M HX  XapaKTEPUCTUKU.
CranuonapHas ciay4aiiHas (QYHKIUS M €€ KOppeNsLUOHHAs CclydaiHas
¢byuknus. CrnekTp W CHEeKTpajbHas IUIOTHOCTh CIy4yailHOW (QYyHKIHU.
HopmupoBanHas ciekrpaibHas IIJIOTHOCTD.

CemuHapbl

C4.1

[lepBuunasi 00pabOTKa MAaCCHBOB CTAaTUCTHYECKHUX JaHHBIX. BeimomHeHue
CTAaTHCTUYECKUX PACUYETOB C MPUMEHEHHEM KOMIBIOTEPHBIX MPOTPAMMHBIX
cpen. Mcmonp3oBanme ¢ynkumii Matlab u coctaBieHue mporpamm Jjist
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pacuéta CcpeaHero 3Ha4YeHHs, MIUCIEPCUHU, CPEIHEro KBaJIpaTUYECcKOro
OTKJIOHEHHSI, JOBEPUTENbHBIX HUHTEpBaJIOB. [lapHOE cpaBHEHHE CpeaHUX U
nucnepcuit. Kpurepun. Pactipenenenus [lupcona, @umepa n CtbrozieHTa.

C4.2

BripaBHMBaHUE OSMIUPUYECKUX JAHHBIX TEOPETHUECKUMHU  KPUBBIMHU
pacnpeznenenusi. Pa3douBka cTaTUCTUUECKHUX JTAHHBIX HAa BapUALIMOHHBIN Psj.
[TocTpoeHne rucTorpaMM M TEOPETUYECKHX 3aKOHOB B mporpamme Matlab.
Ucnonbs3zoBanne kputepueB Ilupcona u Kommoroposa. OO0beauHeHUE

BEIOOPOK Ha OCHOBE CpaBHEHHs aucnepcuid. CraTtucTUdeckue (yHKIUU
Mathcad n Matlab.

C43

3aBUCHMBIE CllyyaiiHble BEIMUMHBI. Bbuncienne KoppessiioHHOI0O MOMEHTA U
K03 (HUIIEHTOB KOppensiuu U perpeccuu. OreHka 3HaYMMOCTH BIOOPOYHOTO
K03 PHLIEHTa KOppeIsIuK. BrInomHeHe BHIYMCICHUH B KOMITBIOTEPHBIX
IIPOrpaMMHBIX cpefax. Pacuér napaMeTpoB 1ByMEPHOIO 3aKOHA HOPMAJILHOTO
pacipeeseHusl Ha OCHOBE CTaTUCTUYECKUX JAaHHBIX. 3aKOH paclipeeseHUs
byHKIMH clTy4yaifHO BennurHbL. Pacuér mapameTpoB 1 mocTpoeHue
JIOTHOpMaJIbHOTO 3aKkoHa B cpene Mathcad u Matlab.

JlaGopaTopHblie padoThbI

JIP4.1

((TCOpeTI/I‘-IeCKI/Ie 3aKOHBI paCpCacICHUs U SKCIICPUMCHTAJILHBIC TAHHBIC)

JIP4.2

((KOppeJIHHI/IOHHHﬁ aHalii3 CJIy‘lElﬁHBIX BCIIMYMH»

A |oo

CamocrosiTejibHas padoTa

p—
oo

CP4.1

[IpopaboTka yueOHOTro MaTepHaa JICKIUi

0.75

CP4.2

IToaroroBska k CCMHHapaMm

0.75

CP4.3

[ToaroroBka K J1abOpaTOPHBIM paboTam

CP4.4

IToaroroBka k py'6e)KHOMy KOHTPOJIIO

CP4.5

Jpyrue Buapl caMOCTOSITENIbHON pabOThI

9.5

«MaTremaTu4yecKkue MoaeJan (l)yHKI[I/IOHI/IPOBaHI/IH CJIO0KHBIX CUCTEM
JICCHBIX MAaIIIUH)

Jleknun

5.1

Hcnonp30BaHWe TEOPUM MAacCOBOTO  OOCIYXMBaHHUS JUIsl  OMMCAHUA
(YHKLIMOHUPOBAHUS JIECHBIX MAIlIUH

Knaccudukanus cucrteMm MaccoBoro oOCIyKHMBaHHUS M HMX OCHOBHbBIE
XapakTepucThki. OHOKaHAJIbHBIE U MHOTOKaHAJIbHBIE CHCTEMbI MacCOBOT'O
o0CIyXUBaHUS, C OXHUJAAHHUEM U 0e3 OXUJaHWsS, C MOIITYYHBIM
HOCTYIUIEHUEM U TPYHIOBBIM MocTymiieHueM. [Ipoctelmmii moTok coObITHIA.
Paszpexxennslit ITOTOK coOBITUI Oprnanra. XapakTepuCTUKU
(YHKLIIMOHUPOBAHUS MAILIMH: CpeJHee BpeMs OOCITy)KHBaHUS, MPOITYCKHas
CIIOCOOHOCTB, Cpe/lHEEe BpeMsl 0KHMJIaHUsl B OUEPEaN €IMHULIbI ChIPhS, JUIMHA
ouepeau. BeposTHocTH cocTosiHUS MamuH. Pa3paboTka MpUHIUNHATBHBIX
0JIOKOB MPOTPAMM JIJIs1 CHCTEM MAcCCOBOTO OOCTYKMBAHUSI.

5.2

HmuTanimoHHoe MOJIeIMpOBaHUEe (DYHKIITMOHUPOBAHMS JIECHBIX MAIIHH
MeTo/ cTaTUCTUYECKHUX UCTIBITAHUM MOJTy4eHUs CITydalHbIX BEIMYUH (METOT
Moute-Kapno). Pa3sirpeiBanue cirydyaifHbIX BEJIMYMH 10 33JJaHHBIM 3aKOHAM
pacupeneneHuss — BEpOSATHOCTEMH: PaBHOMEPHOMY, MTOKa3aTEIbHOMY,
HOpPMaJIbHOMY, JJOTHOPMaJIbHOMY, DpJIaHra, raMMa-pacipeieiacHuo. Meroa
oOpatHbIX (QyHKIMN U MeToJ cyneprio3uiuu. KoppektupoBka mapameTpoB
pacripeniesieHust B mporecce (QYHKIIMOHUPOBAHUS MALIMH C MPUMEHEHHEM
GYHKIIMM MaKCUMaJIbHOTO NpaBaonoaoOus. PaspirpeiBaHne 3aBUCHUMBIX
CIIy4alHBIX BeJIMYMH. MHOro3TarHoe pa3bIrpbIBaHKE.

5.3

CTpyKTypa UMUTAMOHHOT'O MOJIEIUPOBAHUSI.
MopenupoBaHe ¢ IOCTOSHHBIM IIarOM U 10 0COOBIM MOMEHTaM BPEMEHH.
Vcnonp30BaHne HarpyXeHHbIX TpadoB COCTOSIHMM JJIi TMOCTPOEHHUS
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CTPYKTYPHBIX UMUTAIIMOHHBIX MOJIeNel. ['pynnupoBKa 1aHHBIX IO 00bEKTaM
U IpolleccaM HMMUTAIMOHHOW Mojenu. B3auMmocBsi3M Mexay JaHHBIMU
00bekTOB Mojenu. CTpYyKTypHbIE IEpPEeMEHHbIE COCTOSHUNA OOBEKTOB U
MEePEMEHHBbIE TEKYIIUX XapaKTEepPUCTHK. VMMmuTanmoHHoe pa3bIrpbiBaHUE
BXOJIALINX MOTOKOB 00bekTa Tpyaa. Pa3paboTka aaropuTMOB UMUTAIIMOHHBIX
MOJieJIel TEXHUYECKUX U TEXHOJOTUYECKUX MTPOLIECCOB.

CemuHapbI

C5.1

OnHOKaHAIBHBIE CUCTEMBI MACCOBOTO OOCTYKUBaHUSI.

OHOKaHaJbHBIE CUCTEMBI C OKHIAHUEM M 0e3 oxuganus. CxeMa ruoeny u
pa3MHOXKeHHUs. Pacuér mapameTpoB OJHOKAHAIBHOW CHCTEMBI MacCOBOTO
00CTy)KUBaHUS: OTHOCUTEIIBHONH U a0COFOTHOW MPOITYCKHOM CIIOCOOHOCTH,
BEPOSATHOCTH OTKa3a W CPEIHEro BpeMEHU OxuaaHus. DyHKIIMOHHPOBAHHE
CHUCTEM MAacCCOBOT'O OOCITY>KMBAHHS IIPH MPOCTCHITUM MOCTYIAIOIIEM ITOTOKE
COOBITHH.

Cs5.2

MHorokaHaJlbHbIE CHCTEMBI MACCOBOT'O 00CTY>KUBAHUS.

Cucrtemsl 0e3 OXUAAHUSA, C OTPAHWYCHHOW W HEOTPAaHMUYEHHOH OYepelblo.
Pacuér mapameTpoB MHOTOKaHaJIbHOW CHCTEMbI MacCOBOTO OOCIY>KHBaHUSA:
IPOIYCKHOW CIIOCOOHOCTH, CPEHEr0 BPEMEHM OXKMJIAHUS, CPEIHEE YUCIIO
3a5BOK B CHCTEME€ M CpEJIHEE YHCIO 3aHATHIX KAHAJIOB, BEPOSTHOCTh
3aHATOCTH KaHaja. OyHKIMOHUPOBAHUE CHUCTEM MAacCOBOIO OOCIYKHBAHUS
[IPU MPOCTEHIIINM MOCTYNAIOIIEM ITOTOKE COOBITHI.

C53

MMHATaIMOHHOE MOJIETMPOBAHUE CIIOKHBIX CUCTEM.

ANTOPUTMBI U CTPYKTypa MpOrpamm JUisi UMUTAMOHHOTO MOJEINPOBAHHUS
CHCTEMBI MAIlllUH U3 JABYX, TPEX M 0ojee 0OBEKTOB, CIPYMITUPOBAHHBIX 10
BBINIOJIHEHUIO TEXHOJIOTMYECKUX ONepauuil. 3aJaHue CIIy4allHOrO IIOTOKa
00BeKTOB Tpyaa. MoaenupoBaHHE NEPEXOJ0B MEXKAY COCTOSHHUSIMHM IIO
0COOBIM MOMEHTAM BPEMEHM HJIM C MOCTOSIHHBIM Inarom. CTaTHCTUYECKUN
AHAJIN3 MTOJYYEHHBIX PE3yJIbTATOB.

JlabopaTopHbie paboThl

JIP5.1

«Pacuér  rpadoB  COCTOSIHMII  TpPAaHCHOPTHBIX UM  TPAHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH, BBIIOJHSIIOMUX 00padaThIBaIOIINE ONEpaIu»

JIP5.2

«Pa3paboTka KOMIIBIOTEPHOM MPOrpaMMbl Ha OCHOBAHUU Ipada cocToIHUM
CUCTEMBI MAIIMH»

CamocrosiTeibHas padora

18

CP5.1

[TpopaboTka yueOHOTO MaTepuaia JeKIuil

0.75

CP5.2

IToaroroBka k CCMHUHApamM

0.75

CP5.3

[ToaroroBka K 1a00paTopHBIM paboTam

CP5.4

IToaroroBka k pY6e)KHOMy KOHTPOJIIO

CP5.5

Jpyrue Buapl caMOCTOSTENbHON pabOThI

9.5

«Hcnoab30BaHue KOMIIBIOTCPHBIX IMPOTPaMMHBIX Cpea 1JIAA CO3TaHUSA
Mojaeeil (l)yHKllPlOHI/IpOBaHPIﬂ " YIIPABJCHUSA JCCHBIMU MAIIMHAMMW

Jleknuu

6.1

Pa3zpaboTka QpyHKITMOHAIBHBIX 3aBUCUMOCTEH Ha OCHOBAaHUH IKCIIEPUMEHTA.
OnHO- W MHOrO(akTOpHbIE PErPEeCCHOHHBIE 3aBUCHUMOCTH. MeTron
HAaWMEHBIINX KBAJpaTOB ISl OmMpeneieHus Ko UIMEHTOB pPETPECCHUH.
OyHKIHUOHAIbHBIE 3aBUCUMOCTHU JJII PETPECCHOHHBIX YpPAaBHEHUH B BHUIE
MOJIMHOMOB (JIMHEWHbIe, KBaJpaTHble, KyOWYecKWe U Jp.), CTENECHHBIX,
OKCMIOHEHIIMATBHBIX, JIOTAPU(PMUUIECKIX, TPUTOHOMETPUUYECKUX (YHKITHH.
Perpeccronnple ypaBHEHHSI C B3aMMOJICUCTBHE W 0€3 B3aMMOJEHCTBHS
¢dakTopoB. [IpMHIMOBI M METOJBl TOCTPOEHHUS CHUCTEM YpaBHEHHH s
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OThICKaHUs K03()(PHUIIMEHTOB perpecCHOHHBIX YPaBHEHUH B BUIE TTOJTHHOMOB.
Oynkiun Mathcad u Matlab aiis oteickanus K03 (UIIMEHTOB PETPECCHH.

6.2

AKTHBHBIE  OKCIIEPUMEHTHI A pa3paboTku  (PYHKIMOHAIBHBIX
3aBUCUMOCTEHN.

dakTopHBIC IIaHBI MEPBOTO, BTOPOTO M BBICHIMX HOpSAKoB. [lomHble u
IpoOHbIe (haKTOpHBIC TUIAaHBI. MaTpUIbl TUIAHUPOBAHUSA HKCIEPUMEHTOB.
CpoiicTBa TONHBIX  (AKTOpPHBIX IUIaHOB. Pacuér ko3 dummenToB
PErpecCHOHHBIX YPAaBHEHHUH MO pe3yiabTaTaM MOJHBIX (PaKTOPHBIX IUIAHOB.
Jpobuble (akTopHble MIaHel W peluMKd. llocTpoeHne perpeccHOHHBIX
YpaBHEHHMI C B3auMoJeicTBUEM U 0e3 B3aUMOACUCTBUS (DAaKTOPOB.
CratucTuyeckue OLEHKH PETrPEeCCHOHHBIX MOJENEH, IOCTPOCHHBIX TI0
pesyibprataM  (DaKTOPHBIX IUIAaHOB.  VICmonb30BaHWME  KOMIIBIOTEPHBIX
IPOTPaMMHBIX Cpel Pacdy€TOB PErpeCCHOHHBIX MOJENCH IO IMOJHBIM H
JTpOOHBIM (PaKTOPHBIM IJIAHAM.

6.3

DKCrepuMEHTAIbHBIE IIaHBl BTOPOTO MOPSAKA

B-mnansl BTOporo mnopsiika. 3BE3AHBIE U CepelUMHHBIE TOYKU. Pacuér
koad¢uimeHToB perpeccun ans  B-mianoB.  YHudopm-porarabenbHbie
IaHbl. 3BE3QHOE TIUIeHO. BepxHuil, HUXHMA U OCHOBHOM YpOBHU
BapbUpoOBaHUs (akTOpoB. MaTpullbl MIAHUPOBAHUS JKCHEPUMEHTOB I10
IUIaHaM ~ BTOporo  mopsinka. Pacuér  xosdduumeHToB  perpeccum.
Hecummerpuunble sKcrnepuMeHTalbHble IutaHbl.  OmpesneneHue 4ucia
JTyONMUPYIOMIMX OIBITOB HA OCHOBAaHWMU TOYHOCTH PETPECCHMOHHON MOJENH.
HccnenoBaHus perpecCHOHHBIX MOJIENIEH /Ui pEIICHUs 3a/1a4 ONTUMU3AINH.
Hcnonb3oBaHne KOMIBIOTEPHBIX IPOrpaMMHBIX cped  uid  pacyéra
K02 (UIIMEHTOB PErpecCcHH Mo MIaHaM BTOPOTO MOPSIKA.

CemuHapsbl

C6.1

Perpeccuonnslie ypaBHeHUs. Pacuér KO3 GUIMEHTOB perpeccuu AJis OJHO- U
MHOTO(aKTOPHBIX SKCIIEPUMEHTOB AJIi YpaBHEHHUH B BUJE TOJIMHOMOB B
KOMIIBIOTEPHBIX IIPOrPaMMHBIX cpenax. IIporpaMmsbl pacuéra
K02 (UIIMEHTOB PErpecCcuy JUIsl 3aIaHHbIX 3HaYCHHUH cTeneHell MOJIMHOMOB.

C6.2

[TnaHpl aKTUBHBIX HKCHEPUMEHTOB JJsI MHOTO(GAKTOPHBIX MOJEJEH.
Matpuibl MOJHBIX U APOOHBIX IUIAHOB SKCIIEPUMEHTOB JJs N (aKTOpPOB.
Matpuiubl 3KCHEPUMEHTAIbHBIX IUIAHOB BTOPOTO IOpAIKA. 3aJaHHe
VCXOJIHBIX JTaHHBIX B MPOrpaMMy pacdy€ra Ha OCHOBAHMM MATPUIl IIJIAHOB.
Pa3zpaGoTka mporpammsl ais pacuéra Kod()(UIMEHTOB A 3aJaHHOTO
PErpECCHOHHOTO YPABHEHUS B BHJIE ITOJIMHOMA C BAPbUPYEMBIMH CTEIICHSIMM.

C6.3

IIpoBepka aIeKBaTHOCTM PErPECCUOHHBIX YypaBHEHMH. Pacu€r mucnepcuu
a/IeKBaTHOCTH,  JMCHEPCHHM  BOCIPOU3BOJAMMOCTH M K03 (uipeHTa
JETEPMUHALMN B KOMIIBIOTEPHBIX MPOrPaMMHBIX cperax Ha npumepe Matlab.
Pacuér 3HaummocT k03 ¢duimeHToB  perpeccud.  Buibop  Gopmsl
PETPECCHOHHOTO  YpaBHEHMS Ha  OCHOBE  CTENEHM  aJEKBATHOCTH
SKCHEPUMEHTAIBHBIM JIaHHBIM.

JlabopaTopHbie paboThl

JIP6.1

«Pa3paboTka nporpaMmsbl O MOCTPOSHHUIO PETPECCHOHHOTO YPaBHEHHUS Ha
OCHOBAHUU JAHHBIX MACCUBHBIX M AKTUBHBIX KCIIEPUMEHTOBY

CamocrosiTeibHas padoTa
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CPé6.1

[TpopaboTka yueOHOTO MaTepuaia JEeKIHi

0.75

CP6.2

IToaroroBka k CCMHUHapam

0.75

CP6.3

IToaroroBka K J1abOpaTopHBIM paboTam

CP6.4

IToaroroBka k py'6e)KHOMy KOHTPOJIIO

CP6.5

Jlpyrue BUJbI CAMOCTOSITENIbHON PabOTHI

11.5
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB

CamocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIIIMHEC o0OecreynBacTCs CJICAYIOINUMHA yqeGHo—
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

PabGouas nmporpamma IUCIUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHUTENIbHBIE MaTtepuaibl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «MHTepHeT»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUATIIIUHBI .

Metoauueckne ykazaHus A OOy4yarolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JIHCHUIUIMHBI|, OOECIIEUUBAIONIUE CAMOCTOSTEIBLHYIO padoTy
CTyJIEHTa MpPU IOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU JOMAIIHUX padoT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIPUATHSIM U aTTECTAIUSM.

KommuiekT uHauBUyanbHbIX 3a1aHUN.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HauyWHas C TEePBOTO 3aHATHS TI0
JNUCILIUILINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHMS TEKYIIETO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIIMHE

®onn  omneHouHbix cpenctB (POC) nmnsg TpoBeneHHMs] TEKYIIEro KOHTPOJsS |
IPOMEKYTOUYHOW aTTECTAllMM OOY4YalOMMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHUEM 3TaIloB UX (POPMUPOBaHMS B IpoOILEcCce OCBOECHUS 00pa3oBaTeIbHON
nporpammbl  (pazaen 1). ®OC obecrneunBaeT OOBEKTUBHBIA KOHTPOJb JOCTHKEHHUS BCEX
pe3yabTaToOB 00yUEHUs, 3alJJaHUPOBAHHBIX [T JUCLHUILINHBL.

®OC BKIIOYAET B ceOs:

— TIepeueHb KOMIIETEHLMH C yKa3aHHEM 3TaloB UX (OPMUPOBAHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIMCaHuE I0KAa3aTeJIeil U KPUTEPHUEB OLICHWBAHUSA KOMIIETEHUUH Ha PAa3IMYHBIX dTamax HxX
(GbopMHpOBaHUs, ONMCAHNE [LIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHMMH, BIaJIeHUI U (WJIK) ONbITa ACSITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIM B IPOLIecCe OCBOEHUS 00pa30BaTeIbHON POrPaMMBI;

— METOOUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE INPOLECAYPhl OLICHUBAHHWA 3HAHUM, YMCHHU,
BIAJCHUA W (WJIHM) OIbITa MAEATENBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTponb ocBoeHUS AUCHMIUIMHBI MPOU3BOAUTCA B COOTBETCTBUM C IlosoxkeHueM o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu cryneHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeil mporpaMme AUCLUIUINHBL.
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7. NEPEYEHb YYEBHOM JIMTEPATYPHI MJIONOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX JJI51 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o IUCIUILIMHE
1. PerxkoB M. b.  OcHOBBI Hay4HBIX HCCIIEOBAaHUN M M300pETATENIBCTBA : yuel. mocooue
st By30oB / PeokkoB U. b. - CIIG. : Jlaws, 2012. - 222 c. : wi. - (Y4eOHUKH AJIT BY30B.
CrneuuanbHas autepatypa). - bubnuorp.: c. 220. - ISBN 978-5-8114-1264-8. — bubnuoreka
MI'TY um. H.D. baymana — OcnoBHO#1 pon — 8 9K3. (Tekct : a1ekTpoHHbli // JIaHb : 31eKTpOHHO-
oubimoteynas cuctema. — URL: https://e.lanbook.com/book/183756. — Pexxum nocryna: ais
aBTOPU3. IIOJI30BATEIICH.

JlonosHUTEbHBIE MAaTEPUAIbI
2. AmbexoB, M. 0. Teopus BepoATHOCTEH M MaremMaThyecKas CTAaTUCTHKAa B Cpene

MATLAB : yue6Hoe mocobue mist By3oB / U. 0. AnubekoB. — 2-¢ u3zn., crep. — CaHKT-
[TeTepOypr : Jlanb, 2021. — 184 ¢. — ISBN 978-5-8114-6865-2. — Tekcr : aneKkTpoHHBIi // JlaHb

: anekTpoHHO-OnbOmmoreynast cucrema. — URL: https://e.lanbook.com/book/152661— Pexum
JOCTYIA: ISl aBTOPU3. TI0JIb30BATENEH.
3. Cunnsies, H. 1. BBeaeHue B Teopuio IUIaHUPOBaHMS SKCIIEPUMEHTa : ydeOHoe nmocodue /

H. 1. Cupnnses, H. T. Bunucoa. — Mocksa : MI'TY um. baymana, 2011. — 463 c. — ISBN 978-
5-7038-3365-0. — TekcT : 3eKTpoHHBIH // JIaHb : 2IeKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/106359. — Pexxum noctyma: st aBTOpU3. MOIB30BaTEIEH.

4. IMmwxypun A.A., IIxypun A.A. OCHOBBI Hay4yHBIX MCCJEIOBAHUN B JepeBOOOpPaOOTKE:
Yueonuk/ A.A. ITmwxypun, A.A. [Muxypun. — M.: MI'VJI, 2005. — 305 c. - HayuHo-TeXxHHYECKas
oubmuoreka MO MI'TY um. H.D. baymana — OcHoBHO# Gong — 12 3K3.

5. Cupnse, H. M. Cratuctuueckuil aHaiau3 W TEOpHUsS IUIAHMPOBAHMSI SKCIEPUMEHTA :
metonudeckue ykazanus / H. . CuansieB. — Mocksa : MI'TY um. H.3. baymana, 2017. — 200
c. — ISBN 978-5-7038-4707-7. — Tekcrt : 3neKTpoHHbIH // JlaHb : 3IeKTpOHHO-OMOIHOTeYHAS

cucrema. — URL: https://e.lanbook.com/book/103275. — Pexum pgoctyna: s aBTOpH3.
II0JIb30BATENEH.
6. OCHOBHBIE AITOPUTMBI YUCIEHHOTO aHanu3a. CTaTUCTUYECKOE MOJEINPOBAHNE B ITAKETE

MATLAB: Metona. yka3anust / Coct: FO.U. Unrcrep, A.B. Muxees, C.H. Connbikus, A.B.
Yupuna C. B. : Uzn-so CIIGI'DTY "JIDTU", 2009. - 35 c.

7. AnncumoB, I'. M. OCHOBBI HayYHBIX HCCIIEIOBAaHHNA JIECHBIX MamuH : y4yeOHuk / I'. M.
AnucumoB, A. M. KouneB. — 2-e u3a. ucnp. — Cankr-IlerepOypr : Jlans, 2021. — 528 c. —
ISBN 978-5-8114-1043-9. — TexkcT : 2neKTpoHHBIH / JlaHb : 3IEKTPOHHO-OMOIHOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/167826. — Pexum pgoctyna: s aBTOpH3.
II0JIb30BATENEH.
8. Ko63apse, A. U. [Ipuknannas MaremaTtudeckas CTaTUCTUKA. /|1 MH)KEHEpOB U HAYUHBIX

paboTHUKOB : yueOHOoe mocodue / A. U. Kob63aps. — 2-¢ m3a1. — Mocksa : DUSMATIIUT, 2012.
— 816 c¢. — ISBN 978-5-9221-1375-5. — Tekct : »nekTpoHHbIH / JlaHb : 3IEKTPOHHO-
oubmmoteuynas cucrema. — URL: https://e.lanbook.com/book/59747 . — Pexum nmoctyma: mmis
aBTOPH3. [1OJIb30BATENCH.

9. Boxuuk O.M., 3otoB A.M., Koponenko II.B., PeokukxoBa 10.B. MogenupoBanue u
00paboTKa CTOXaCTUYECKUX CHUTHAJIOB U CTPYKTyp: ydeOHoe mocobue / Boxuuk O.M., 3oToB
AM., Koponenko II.B., PepxukoBa HO.B. — MockBa : MIY, 2012. - 81 c. -
http://optics.sinp.msu.ru.
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8. IHEPEYEHb PECYPCOB CETU UHTEPHET, PEKOMEHYEMBIX JIJI51
CAMOCTOATEJBHOU PABOTBLI ITPUM OCBOEHUH JUCIIUIIVIMHBI

Caiit ynuBepcuteTa: http://bmstu.ru

Caiit xadenpsr «TexHONOrMM W O00OPYAOBAHHUE JIECONMPOMBIIUICHHOTO MPOU3BOCTBAY:
https://mf.bmstu.ru/info/faculty/lt/caf/1t4/

Poccwiickas rocynapcTBenHas oubnuoreka. http://www.rsl.ru.

I'ocynapcrBeHHas nyOnuyHas Hay4YHO-TEXHUYECKas OoubInoTeKa Poccun.
http://www.gpntb.ru.

bubmuorexa MI'TY um. H.D. baymana. http://library.bmstu.ru.

Hayuno-rexnudeckass OuOmmoreka K@ MITY um. H.D. baymana. http:/library.bmstu-
kaluga.ru.

HayuHo-TexHuueckast o6ubnmorexa Mo MITY UM. H.O. baymana.
https://mf.bmstu.ru/info/library/.

Hayunas snekrponnast oubnuoteka http://eLIBRARY.RU.

DneKTpOHHO-OMOIMoTeYHas cucTeMa ru3aarenberBa «Jlanby http://e.lanbook.com.

. 9HeKTp0HHO—6I/I6J'II/IOTe‘IHa${ CHUCTCMaA ((YHI/IBepCI/ITCTCKaH 6ubInoTexa OHJIAMHY

http://biblioclub.ru.

. DnexTpoHHO-0nbmoTeunas cucrema «IPRbooksy http://www.iprbookshop.ru.
12.
13.
14.
15.
16.

Onexrponno-6nbanoreunas cucrema (ObC) «tOpaiir» https://biblio-online.ru.
LenTtpanpHas 6ubaroTeka oOpa3zoBaTenbHbIX pecypcoB Munoopuayku PO. www.edulib.ru.
Enunas xomnexnus nudpoBsix oOpa3oBaTenbHbIX pecypcos http://school-collection.edu.ru.
®denepalibHbIN LIEHTP UHDOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.
Caiit U3natensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 10 OCBOEHHMIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MOJIOKEHMSL.

JlMcuuIuiiHa MOCTPOEHa MO0 MOAYJIBHOMY MPHUHLUIY, KaKIBIA MOIYJb MPEICTaBIsACT
co0Ol JIOTMYecKU 3aBeplIeHHBIN pa3zien Kypca. B mepBom cemectpe Tpu Monyis. Bo Bropom
CeMecTpe TPU MOJYJISL.

Ha nepBoM 3aHsTHU CTYAEHT ITOJy4YaeT HH(GOPMALIMIO 1T JOCTYIA K KOMILJIEKCY y4eOHO-
METOAMYECKUX MAaTEpPHAJIOB MO JUCIUIUIMHE.

Jlek1iMOHHBIE 3aHATHS MOCBSAILIEHBI PACCMOTPEHHUIO KIIHOYEBbIX, 0A30BbIX MOJI0XKEHUH
Kypca 1 pa3bsACHEHHUIO YU€OHBIX 3aJaHH, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemuHapckue 3aHATHSI TPOBOIATCA JUISL 3aKpeIUICHHs YCBOGHHOM HHQopmanuy,
nproOpeTeHNs] HABBIKOB €€ NMPUMEHEHMs JJISl PEIICHHs] MPAKTUYECKUX 3aJad B MPEAMETHOU
00J1aCTH TUCIUITIINHBIL.

JlaGopaTopHble padoThbl NpEIHA3HAYCHBI U MPUOOPETEHHs OMbITa MPAKTUYECKON
peanu3aly OCHOBHOM mpodeccuoHanbHON 00pa3oBaTenbHON mporpammbl. Meroaudeckue
yKa3aHUsI K J1a00paToOpHBIM paboTaM MpopadaThIBAIOTCS CTYACHTAMH BO BPEMS CaMOCTOSATEIBHOM
noaroToBku. HeoOXoauMblil ypoBeHb NOJATOTOBKHM KOHTPOJMPYETCS Iepel]] IMPOBEACHUEM
1abopaTOPHBIX padoT.

[IpakTryeckast MOATOTOBKA MPU PEATU3ALNN YI€OHOW TUCIMIUITMHBI OPTaHU3YyeTCs IyTeM
IIPOBEJICHUSI CEMHHApOB, JIaOOpAaTOPHBIX PA0OT M MHIMBUIYaIbHBIX U(WJIM) TIPYNIOBBIX
KOHCYJIbTAllMi, NpPeJyCMaTpUBAIOIIMX YYacTHEe OOYYalOUIMXCS B BBINOJHEHUHM OTIEJIBHBIX
3JIEMEHTOB PaboT, CBA3aHHBIX ¢ Oyaylield npodeccuoOHaIbHOM 1eATEIbHOCTBIO.

IIpakTHyeckast MOATOTOBKA MOXET BKJIIOYATh B ceOsl OT/ENbHbIE 3aHATUS JIEKIIMOHHOIO
TUIIA, KOTOpbIE IpEeAyCcMaTpUBAIOT Iepefady ydeOHOH uHpopMauuu oO0ydarolmmes,
HEOOXOAUMOW  JuId  MOCIENYIOIIEro  BBINOJHEHHs  paboT, CBA3aHHBIX C  Oy;ayeil
npo¢ecCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padora CTYIEHTOB BKJIIOYACT CIEAYIOIIME BHJIBL: B IEPBOM
ceMecTpe MpopaboTka yueOHOro marepuaia JIEKIMHA, OJroTOBKa K CeMUHapaMm, MOArOTOBKa K
pyOeKHOMY KOHTPOJIIO, BO BTOPOM CEMECTpe MpopadoTKa ydeOHOTO Marepuaia JEKIHH,
MOJrOTOBKA K CEMUHapaMm, MOATOTOBKA K J1a0OpaTOpHBIM paboTaM, MOATOTOBKA K PyOeKHOMY
KOHTpOJIO. Pe3ynbTaThl BceX BHIOB PabOTHI CTYICHTOB (DOPMHUPYIOTCS B BHIE WX JHYHOTO
pelTuHIa, KOTOPBIA YYUTHIBAETCS HA MPOMEKYTOUHOW arrectanmuu. CamocTosiTenbHas padoTa
npeaycMaTpuBaeT He TOIBKO MPopaboTKy MaTepUaioB JEKIIMOHHOTO Kypca, HO U UX PAaCIINpPEHHE
B pe3yjibTaTe IOWCKA, aHaJIM3a, CTPYKTYPUPOBAHMS M IPEJCTaBIE€HUs B KOMIIAKTHOM BUJIE
COBPEMEHHOM MH(POpPMAIINU U3 BCEX BO3MOKHBIX HICTOUHUKOB.

Texkymmii KOHTPOJIb TNPOBOAUTCA B TEYEHHE KaXIOrO MOIYJSA, €ro HUTOrOBbIE
PEe3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK IO CJIETYIOIIUM BHJIaM KOHTPOJBHBIX MEPOIIPHSTHIA:

- PyOe:xHbIil KOHTPOJIb.
- JJaboparopusie paboTHI.

OcBoeHne AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJuM MPOMEXYTOUHOU
aTTeCTallMd BO3MOXHO TOJIBKO TIPH PETYISIPHON paboTe BO BpeMsl ceMecTpa W TUIaHOMEPHOM
IPOXOXKJICHUN TEeKyIIero KouTposisa. Habparh pedTHHT 1Mo BceM MOIYJSIM B KaXKJOM CEMECTpe,
OpOMTH TO KWKAOMY MOIYJI IUIAHOBBIE KOHTPOJIBHBIE MEPONPHUSTHS B TEUYCHHE
9K3aMEHAIIMOHHOMN CeCCHH HEBO3MOXHO.

Jlnst 3aBepiieHusi pabOTHl B CEMECTpPE CTYACHT JOJDKEH BBIIOJHUTH BCE KOHTPOJIBHBIC
MEpPOTPUATHSL.

IIpoMe:kyTouHasi aTTecTalUs 1O pe3yjIbTaTaM IMEPBOTO CEMECTpa MO JHUCIUIUINHE
npoxoauT B ¢opme 3aueta. IIpomexyrouHas arrecTanus Mo pe3yibTaTaM BTOPOIO CeMecTpa
IIPOXOJIUT B popMe 3ayeTa.

MeToauKAa OLEHKH 110 PEHTHHIY
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CryneHT, BBIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TNIAHOM 33J[aHUs U CHIABIINNA
BCE KOHTPOJIBHBIE MEPOINPUSTHS, MOJYy4aeT UTOTOBYIO OLIEHKY IO JHCIUIUIMHE 32 CEMECTpP B
COOTBETCTBHHU CO IIIKAJIOU:

PeliTunr Onenka Ha 3a4eTe
85 -100 3adreHo
71 -84 3a4TeHO
60 -70 3a4yTeHo
0-59 He 3aureHo

OueHuBaHUe JUCUUIUIMHBI BENETCS B COOTBETCTBUU C llojokeHweM O TeKyliem
KOHTPOJIE€ YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTecTtauuu ctynentoB MI'TY um. H.O. baymana.
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10. ITIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT U,
HUCIIOJIB3YEMBIX IIPU MU3YYEHUU [JUCHUIIJIMHBI, BKJIIOYASA
INEPEYEHb INPOI'PAMMHOI'O OBECIIEYEHUSA, TH®OPMALIMOHHbIX
CITPABOYHbIX CUCTEMMU TPOPECCUOHAJIBHBIX BA3 TAHHBIX

NudopmannoHHbie TEXHOJIOTUM:

— OnekTpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT IOCTyNn K Y4eOHBIM IUIaHaM, pabOYMM MporpaMMaM TUCHUIUIMH (MOJIyJei),
porpaMMaM IPAKTHK, IEKTPOHHBIM YYEOHBIM HM3JIaHUSM U 3JICKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuYuX MporpaMmax IUCHHILIMH (MOIYJIEH), mporpaMmax MpakTHK,
(dbopMHpOBaHUE ANEKTPOHHOTO MOPTHOIUO 0OYIAIOMIETOCS, B TOM YKCIIE COXPaHEHHE ero padboT
U OLEHOK 3a 3Tu paboTel. IlpegycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aUMOJICHCTBHS CTYJIEHTOB M TIpENojaBareieil IMOCPEICTBOM TEXHOJIOTHH M CIy)KO 10
NEPEChUIKE U TOJTYYECHHUIO JICKTPOHHBIX COOOIICHUH MEXIy IMOJB30BATEISIMH KOMIIBIOTEPHOM
cetu HTEpHET.

- DnexTpoHHas noyTa npenojasarens: makarenko @bmstu.ru

- Cucrema BigBlueButton https://webinar.bmstu.ru;

IIporpammHoe odecneueHne:

- Excel

- Mathcad

- MATLAB\Simulink
- Microsoft Office

- Windows

- Word

I/IH(l)OpMaIIHOHHI)Ie CIPAaBOYHbLIC CUCTEMBI:

- WNudopmannonHo-npaBosas cucrema «I apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy» http://www.consultant.ru;
- WNudopmannonHo-cripaBoyHas cucrema «Zentralblatt MATH» https://oai.zbmath.org/.

IIpodeccnonanbubie 6a3b1 JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.

- ITopran mammHocTpoeHus http://www.mashportal.ru.

- [Toptan o necozarotoBkax u aepeBorepepadoTku https://forestcomplex.ru/.

- KommiekcHast matdopma MallimHHOTO 00YYEHUS C OTKPBITBIM UCXOTHBIM KOJOM
TenserFlow http://www.tenserflow.ogr.
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11. OIIMCAHHUE

MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,

HEOBXOJIUMOM J1J11 U3YYEHUA JUCIHUATLIIAHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O oOecneycHus JAUCHUITIINHBI

Ne,
n/n

Bua zansarui

Bua v HamMeHoBaHue 000pPy10BAHMS

Jlexuun

CIELUAITBHO 000pyI0BaHHbBIE ayJIUTOPUU c
MYJIbTHMEIUHHBIMH CpeICTBaMH, cpeacTBaMu
3BYKOBOCIIPOU3BE/ICHUS U WMECIONIMMH BBIXOJ] B CETh
WHuTepHeT; moMenieHust Ui TPOBEICHHS ayIHUTOPHBIX
3aHSTHIA, 000pyIOBaHHBIC Y4eOHOH MeOebI0; Ay TUTOPUH,
OCHAIIIEHHBIC KOMITBIOTEPAMH C IOCTYIIOM K 0a3aM JJaHHBIX
u cetr IHTEpHET; CTyIMU; KOMIIBIOTEPHBIE KIACCHI.

CemuHapbl

CHelUaIbHO 000pyI0BaHHbIE ayIUTOPUHU c
MYJIbTUMEAUNHBIMU CpeacTBaMy, CpeaCcTBaMHU
3BYKOBOCIPOM3BEACHUSI W HMEIOIIMMH BBIXOJ B CETh
WHTepHer; moMemieHuss JUisl MPOBEIEHUS AYyAUTOPHBIX
3aHSTHIA, 000pyI0OBaHHBIE y4eOHON MeOesblo; ayTuTOPHUH,
OCHAII[CHHbIE KOMITBIOTEPAMHU C JOCTYIIOM K 0a3aM JaHHbIX
u cetu HTepHET; CTyIMn; KOMIbIOTEPHBIE KJIACCHI.

JlaGopaTopHbie pabOThI

CHEIHAIIBHO 000py1I0BaHHbIE ayIUTOPUHU c
MYJIbTUMEIUHHBIMU CpelCcTBaMH, CpeacTBaMu
3BYKOBOCTIPOM3BEACHUS W HMEIOIIMMH BBIXOJ B CETh
WuTepHer; momenieHus Uisi MPOBEICHUS aYAHUTOPHBIX
3aHSTHIA, 000pyIOBaHHBIC Y4eOHOH MeOeIbIO; Ay TUTOPHUH,
OCHAIIICHHBIE KOMITBIOTEPaMHU C JOCTYIIOM K 6a3aM JaHHbBIX
u cetu IHTepHET; CTyIMn; KOMIIbIOTEPHBIEC KJIACCHI.

CaMocTosTenpHas pa60Ta

6ubnuoreka, uMeroas pabouyne MecTa A CTYJCHTOB;
BBICTaAaBOYHBIC 3aJIbI, ayJuTopuu, OCHAIICHHbIC
KOMIIbIOTEpAaMH € JIOCTYIoM K cetu MHTepHer.
CounokynsTypHOE IPOCTPAHCTBO YHHUBEPCHTETA
MO3BOJISIET CTYIEHTY  KaueCTBEHHO BBITOJIHATh
CaMOCTOSITENIbHYIO padoTy.
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YTBep)KaeHa Ha 3acefiaHuu Kadeapsol JIT4
«TexHonoruu v 000py10BaHKe J1eCOTIPOMBIIIIEHHOTO MPOX3BO/[CTBA»

ITporokosa Ne 9 ot 11.04.2022 .

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/Is1 OCBOEHHSA JUCIUAIIIAHBI, YATATH B CJIEJ[YFOIIE
PEJAKIUM:

7. IlepeyeHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. PepkkoB U. B. OCHOBBI HayuHBIX MCC/IeIOBaHUM U 300peTaTe/ibCTBa : yueb. mocobue /st By30B /
PepkkoB U. b. - CII6. : Jlanb, 2012. - 222 c. : un. - (YuebHuk# s By30B. CrieljasibHast TUTepaTypa). -
Bbubmorp.: c. 220. - ISBN 978-5-8114-1264-8.

2). I1.10. IEPEUEHb NTH®OPMAIIMIOHHBIX TEXHOJIOT' U, UCITIO/Tb3YEMBIX
PV U3YYEHUH JUCIUATLINHGI, BK/TFOYASI IEPEUEHH ITPOTPAMMHOT'O
OBECIEYEHNSA 1 TH®OPMAI[IOHHBIX CITPABOUHBIX CUCTEM, UUTATDH B
CJIEJYIOIIEN PEJAKIAM:

10. ITepeuenb HH(OPMALMOHHBIX TEXHO/JIOTH, MCII0/Ib3yeMbIX NIPH W3yUeHHHU ANCLHMIL/IMHbI,
BKJ/IIOUYAsi MepeyeHb MPOrpaMMHOI0 odecrneueHns, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npo¢eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- MATLAB\Simulink
- Mathcad

IIpenogaBarens Kadeapsbl:

MakapeHko A.B., foueHT (K.H.), KaHAW1aT TeXHUUeCKUX HaykK, A0LeHT, makarenko@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepsl JIT4
«TexHonoruu v 000py/I0BaHKe J1eCOTIPOMBIIIIEHHOTO MPOX3BO/[CTBA»

ITpotokosn Ne 9 o1 24.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ /I/I1 OCBOEHHS JUCIUAII/IAHBI, YUATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO# JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JIJIsl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. PepkkoB U. B. OCHOBBI HayuHBIX MCC/IeIOBaHUM U U300peTaTe/ibCTBa : yueb. mocobue [/1st By30B /
PepkkoB U. b. - CII6. : Jlanb, 2012. - 222 c. : un. - (Yuebuuk# s By30B. CrieljiasibHast TUTepaTypa). -
Bbubmorp.: c. 220. - ISBN 978-5-8114-1264-8.

2). I1.10. IEPEUEHb MTH®OPMAIIMIOHHBIX TEXHOJIOT' Ui, UCIIO/Tb3YEMBIX
[PV U3YYEHUU JUCIUATLIAHGI, BK/TFOYASI IEPEUEHH ITIPOTPAMMHOTO
OBECHEYEHNSA 1 THO®OPMAI[VIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYIOILIEN PEJAKIAM:

10. ITepeuenb HH(OPMALMOHHBIX TEXHOJIOTHI, UCII0/Ib3yeMbIX NPH W3yUeHHHU AUCLHMILIMHbI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOr0 odecrneueHus, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npo¢)eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- MATLAB\Simulink
- Mathcad

IIpenogaBarens Kadegpsbl:

MakapeHko A.B., fo1eHT (K.H.), KaHAW1aT TeXHAUeCKUX HaykK, A01eHT, makarenko@bmstu.ru



YTBep)KaeHa Ha 3acefaHuu Kadeapsi JIT4
«TexHonoruu 1 000py/10BaHKe J1eCOTIPOMBIIIIEHHOTO MPOX3BO/[CTBA»

ITpotokos Ne 8 ot 23.04.2024 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJMIMO¥ I/I1 OCBOEHUSA JUCIIAIIIMHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. PepkkoB U. B. OCHOBBI HayuHBIX MCC/IeIOBaHUM U U300peTaTe/ibCTBa : yueb. mocobue [/1st By30B /
PepkkoB U. b. - CII6. : Jlanb, 2012. - 222 c. : un. - (Yuebuuku s By30B. CrieljuasibHast TUTepaTypa). -
Bbubmorp.: c. 220. - ISBN 978-5-8114-1264-8.

2). I1.10. IEPEUYEHD MTH®OPMAI[VIOHHBIX TEXHOJIOT' 1A, MUCIIO/Ib3YEMBIX
IIPY U3YYEHNHU JVCIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHNA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJAKIIAM:

10. ITepeuenb HH(OPMALMOHHBIX TEXHOJIOTHI, HCII0/Ib3yeMbIX NP U3yUeHHHU AUCLHMILIMHbI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHnsi, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npo¢)eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- LibreOffice

- MATLAB\Simulink

- Mathcad

- OpenOffice

- KOMIIAC-3D

IIpenopaBarensb Kadegpbl:

Makapenko A.B., foueHT (K.H.), KaHAWJAT TeXHUYeCKUX Hayk, /o1ieHT, makarenko@bmstu.ru



