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1. IIEJIb ¥ 3AJJAYM M CIUTIIMHBI

IIporpaMMa cocraBieHa B  COOTBETCTBMM ¢  TpeboBaHusiMu  DenepanbHOro
roCy/IapCTBEHHOr0 00pa30BaTEeIBLHOrO CTaHAapTa BhICIIEro oOpa3oBaHus — OakalaBpuaTa
1o HampaByieHuto 1oArotoBku  29.03.04 Texnonozua  xyooixcecmeennoit oodpadomku
mamepuanose (OPI'OC BO), pexomenmamusmMu MeToauuecko KOMHUCCHHM W HAKOTUICHHBIM
ONBITOM TPENOAABAHUS JUCHUIUIUH  KaQenpoll unpopmamuku u KoMRblOmMepHozo
npoexmuposanus PXTY um. JI.. MenaeneeBa. IlporpaMmma paccunTaHa Ha U3Y4YEHHUE
JUCLIUILIMHBI B TedeHue 1 cemectpa.

Hucuunnuna «IIpogunvnoe npozpammnoe obecneuenue 011 peuwienus 3a0ay
npogheccuonanvnoii desamenpbHOCmu» OTHOCUTCS K 00s3aTE€IbHON YacTH TUCHUILIMH y4eOHOTO
wiaHa. B jgucuummMHe  M3ydaloTcs  MPaKTUYECKHE AacleKThl COBPEMEHHON  TEOpUU
uHpOpMaMOHHBIX cucTeM. [logpoOGHO onucanbl HOpMBI peACTaBICHUS HH(POPMAITUK, OCHOBBI
WH(OPMALIMOHHONW  KYJIBTYpPbl, HHCTPYMEHTHl HH(OPMALMOHHOTO IOHMCKA, MPOOIEMbI
UH(POPMALIMOHHOTO O0IIecTBa, WH(GOPMAIMOHHBIE TEXHOJIOIMH TMepeaayd Hu  o0paboTKu
uH(popMaluy, CBeIeHHS 00 SKOHOMHYECKMX HH(OPMALMOHHBIX CHUCTEMaX W TEXHHUYECKHUX
cpeacTBax HMH(POPMAIMOHHBIX TEXHOJNOTWH. M3ydeHue JUCHUIUIMHBL  Oa3upyercs Ha
KOMIETCHIUSIX, C(POPMUPOBAHHBIX Yy oOOydalomuxcsi B  00IIeoOpa3oBaTeNbHOW WU
npodeccuoHanbHOM 00pa3zoBaTesIbHON opranu3auuu. llpeanonaraercs, 4To CTYIEHTHl 3HAKOMBbI
C OCHOBHBIMU MOHSTUSAMU HH(POpMaTUKU. CTYHEHTH TaKKe JODKHBI BIAJETh OCHOBHBIMHU
HaBbIKaMu paboTsI ¢ [1K.

Henb AUCHUIIMHBI — 03HAKOMJICHHE CTYJICHTOB C TEOPETUYECKUMHU, MPAKTUYECKUMU U
METOJ0JIOTUYECKIMHA OCHOBAMHU COBPEMEHHBIX WH(POPMAIIMOHHBIX CHCTEM. B paMkax m3ydeHus
JTUCIUILIMHBL Yy CTYICHTOB (DOPMHUPYIOTCS TEOPETHUECKHUE 3HAHUS U MPAKTHYECKHE HABBIKH 10
MHCTPYMEHTAJIBHBIM CPEJCTBaM IIporpaMMHOro obdecriedeHus. CTyIeHThl U3y4aloT Ha IPaKTHKE
BUJIbI MH()OPMALIMOHHBIX TEXHOJIOTHI.

3agaun JUCHUILNIMHBI — IPUOOPETEHUE CTYIEHTaMH IPOYHBIX TEOPETUUECKUX 3HAHUHU U
MPAKTUYECKUX HABBIKOB B 00J1ACTH MH(POPMAIIMOHHBIX TEXHOJIOTUH.

Hucuunnuna «Illpogpunvrnoe npozpammuoe obecneuenue 0na peuieHus 3a0au
npogheccuonanvnoii deamenvrocmuy Tpenoaaercs Bo 2 cemectpe. KoHTponb ycneBaeMoCTH
CTYJIEHTOB BEJIETC 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOU CHCTEME.

Pabouas mporpamMma JAHMCIUIUIMHBI MOXET OBITh peaju3oBaHa C NPUMEHEHHEM
AIIEKTPOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH M AJIEKTPOHHOIO OOY4YeHHs MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JTUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie (O (5714%:0)1115,€ KOMIIeTEHIINI W
UHIAMKATOPOB MX JOCTUKECHUS

Oﬁmenpmbeccnona.ﬂbﬂme KOMIICTCHUMA U HHAHUKATOPLI UX TOCTUKCHUSA

Koxn u HanmeHoBaHue
OIK Kon u HaumenoBanue nnaunkaropa ngoctxenus OINK

OIIK-4. Cniocoben OIIK-4.1. 3HaeT OCHOBHBIE MOHATHS B 001aCTH MH()OPMAIIMOHHBIX
MOHUMATb MPUHIIUIIBI TEXHOJIOTHI1, METO/IbI, CITIOCOOBI M BO3MOKHOCTH ITPE00pa30BaHUS
paboThl COBPEMEHHBIX JAHHBIX B HH()OPMAIIUIO
MH(OPMaLMOHHBIX OIIK-4.2. YMmeer paboTaTh B KaueCTBE MOJIb30BATEINS
TEXHOJIOTHI U NEPCOHAIIBHOIO KOMIIBIOTEPA, UCIIOIb30BATh IPUKJIAHBIE
MCIIOJIb30BATh UX IS IIPOrpaMMHBIE CpPeJICTBA MIPH pEIIeHNU TPOo(dhecCHOHATbHBIX 3a7a4
pelieHus 3aaad OIIK-4.3. Bnageer MmeTogaMu aHaiau3a U 0000IIeHUs pe3yIbTaToB
npodeCCHOHATBEHON pacdeToB
JESITEIBHOCTH




B pe3ynbpTaTe 0CBOCHHS MUCIHUIUIMHBI CTYICHT JOJIKEH:

Buame.

MPOIECChl, METOMABI IOHWCKa, cOopa, XpaHeHHs, O0OpabOTKH, MpEICTaBICHHUS,
pactpocTpaHeHuss WH(OpPMAIMd W CHOCOOBI OCYIIECTBIEHUS TaKHX IIPOIIECCOB U
METOJI0B (MH()OPMAIIMOHHBIC TEXHOIOTHH )

COBpPEMEHHBIC WHCTPYMEHTAJIbHBIC CpEJbl, MPOrPaMMHO-TEXHUYECKHUE IUIAaTGOpPMBI U
MPOTPAMMHBIE CPEACTBA, B TOM YHCIIE OT€YECTBEHHOIO MPOM3BOJICTBA, MCIIOJIb3yEMbIE
JUTSL peIIeHUs 3a1a49 PO ECCHOHATBHON JEATEIbHOCTH, U IPUHITUIIBI KX PaOOTHI.
Ymemn:

BBIOMPAaTh M UCIOJIB30BaTh COBPEMEHHBbIC WH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIC U
MHTEJUICKTYaJIbHbIE TEXHOJIOTUU, HMHCTPYMEHTAIbHBIE CPEJIbl, MPOrPAMMHO-TEXHUYECKUE
m1aTdOpPMBI U TPOTrPaAaMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO ITPOU3BOCTRA, JIJIs
perieHus 3a1a4 npodeccHoHAIBHON NeITeTbHOCTH

aHaJIM3UPOBaTh MPO(ECCHOHANIbHBIE 3aa4yH, BBIOMpPATh W KCIOJIb30BaTh MOJIXOJISAIINE
HUT-texnomoruu.

Bnaoemsy:

HABBIKAMU Pa0OTHI ¢ JIeKaMMK B ocHOoBe U T-pemeHuii TaHHbIMH

HABbIKAMU TMPUMEHEHHUS COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHHKAIIUOHHBIX U
WHTEJUICKTYaJIbHBIX ~ TEXHOJIOTHH, HWHCTPYMEHTAJIbHBIX CpPEJACTB, B TOM YHCIE
OTEYECTBEHHOT'O MPOU3BOJICTBA, /IS PEUISHUS 3a/1a4 POPECCHOHAILHON ACATEIHHOCTH.

3. OFbEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOThI

Cemectp
Bun yaeOHo# paboTh 2 cemecTp
3E Axapn.
.
OO0masi Tpy10€eMKOCTb IH CHUTITHHBI 2 72
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,42 51
B TOM 4HCIe B GopMe MPAKTHYECKON TIOJATOTOBKH 0,5 18
Jlexruu (JI) - -
[Tpaktuueckue 3ansatus (I113) 0,47 17
B TOM 4HCIe B GopMe MPAKTHYECKON TOJATOTOBKH 0,25 9
JIaGoparopusbie pabotsl (JIP) 0,94 34
B TOM 4HCIe B GopMe MPAKTHYECKON IO OTOBKH 0,25 9
CamocrositesbHas padora (CP) 0,58 21
[lepepaboTka yuebHOro MaTepuaa - -
[ToaroroBka K NPaKTUYECKUM 3aHATUSAM 0,11 4
[ToxroToBka K 1a00paTopHBIM paboTam 0,25 9
[ToaroToBka K ’K3aMEeHY - -
IToaroroBka K NpoOMeKyTOYHOMY KOHTPOJIIO 0,11 4
Jlpyrue BUubpl CaMOCTOSITENbHON paboThI 0,11 4
Buabl KOHTPOJIsA ‘
3auer + +
JIK3aMeH - -
KonTtakTHas camocrositenpHas paboTa -
CamocTOATeNbHO H3YYCHUE Pa3/IeNIOB TUCIUILIMHBI ) -
Buj HTOroBOro KOHTpOJIsi: 3auer




Cemectp

Bun yuebHo# paboThl 2 cemecTp
3E Acrp.
9.
O0mas TpyA0eMKOCTb I CHMILJIMHbI 2 94
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 1,42 | 38,25
B TOM 4ucCIe B popMe MPAKTHUECKON OTOTOBKHU 0,5 13,5
Jlexuuu (JI) - -
ITpaktuueckue 3ansatus (113) 0,47 | 12,75
B TOM 4ucIe B popMe MPAKTHUECKON OTOTOBKU 0,25 | 6,75
JlaGopaTtopusie padoTs (JIP) 094 | 255
B TOM 4ucIe B popMe MPAKTHUECKON OTOTOBKHU 0,25 | 6,75
CamocrositesibHas padora (CP) 0,58 | 15,75
ITepepaboTka yueOHOro MaTepuaa - -
[ToaroToBka K MpakTUYECKUM 3aHITHSIM 0,11 3
IToaroroBka K J1abopaTopHBIM padoTaM 0,25 6,75
IToaroroBka K S3K3aMeHY - -
IToaroToBKa K MpOMEKYTOUYHOMY KOHTPOJTFO 0,11 3
Jpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 0,11 3
Bujabl KOHTpOJISE |
3auver + +
JK3aMeH - -
KoHTakTHas caMmocTosiTelbHasi paboTa -
CaMocCTOSITeIPHO H3YUCHHE PA3/ICIIOB IUCIUILTHHBI ] -
Bu HTOroBOro KOHTPOJISI: 3auer




4. COOEP)KAHUE JUCIUITJINHbI

4.1. Pa3aesnl TMCHUILINHELI U BUABI 3aHATHH

AKkazieM. 4acoB

Ne
n/

Pasznen aucuMILIMHBI

Bcero

B T.4. B
dopme
np. Moar.
(npu
Haauyuu)

Jleknuu

B T.4. B
dopme
np. Moar.
(npu
Haauyuu)

IIpak.
3aH.

B T.4. B
dopme
np. MOAr.
(npu
Haauyuu)

JIao.
padoThI

B T.4. B
dopme
np. MOAr.
(npu
Haauyuu)

Cam.
padora

2 cemecTp — aucuumuiuga «Ilpo

WJIbHOE MPOrPaMMHOE o0ecrneyeHne IJisl pelieHne 3a1a4

npogeccHoHAIbHOI 1esITeIbHOCTH

Pa3nen 1. [IKM Python u oco6enHocTu
€ro peajau3alum J1Jisl peleHust
pacyeTHBIX 32124 B XUMHUH U
XHMHUYECKOH TeXHOJIOTHH

20

10

11

OOBEKTHO-OPUEHTUPOBAHHBIN SA3bIK
nporpammupoBanus Python: 0630p.
Oco0eHHOCTH U CBOMCTBA OOBEKTHO-

OPUCHTHUPOBAHHOI'O IIPOTPAaMMHUPOBAHUA
(OOI).

1.2

BBenenue B mporpaMMupoBaHue Ha SI3bIKE
Python. CtpykTypa nporpamMMsl, OTCTYIIBI,
MOJ1yJIH, OTIepaTopbl, PYHKIUH,
ocobenHocTH. CTaHAapTHBIE U
HecTaHapTHble pyHkuuu Python.

1.3

Pa3paboTka aaropuTmos,
MPOrpaMMHUPOBAHUE U OTIIAAKA ITPOTPAMM
Ha Python (B cpege Spyder).

1.4

0O0630p MpeIMeTHO-OpPUEHTUPOBAHHOM
6ubnmuorexku monynei Python ans
HAYYHBIX U HHXCHEPHBIX BEIYUCIICHHUH
SciPy, cpaBuenue c MATLAB.




1.5

[Toctpoenue rpadukos Ha s3pike Python ¢
MCITOJIb30BaHUEM MOy matplotlib

Paznen 2. MeToabl BBIYMCIUTEILHOM
MaTeMaTHKH. OcHoBHBIE JTaIbI
pemienust 3amay Ha JBM. Pemenue
CHCTEM JIMHEHHBIX ajredpamyecKux
ypaBHeHnuii (CJIAY)

14

2.1

[IpsMble u UTEpallMOHHBIC YHUCIICHHbBIE
METO/IBI. DeMeHTbI TEOPUHU
HOTPEIIHOCTEH. ITonsarue HOPMBI.
Oco0EHHOCTH BBIIIOJHEHNUS NEUCTBUI HAaJ
MaTpHULaMU Ha A3bIKE Python,
WH(OPMALMOHHBIE MATPUYHBIEC ()YHKIIHH.

2.2

Pemenue cuctem TMHEHHBIX
anreOpandeckunx ypaBaenuit (CJIAY).
[TocranoBka 3amaun. [lorpemHocTw.
Mertoasl ¢ UCIOJIb30BaHUEM 00paTHOM
MaTpHUIbI U METOJ IPOCTHIX UTEpALUH.

2.3

0630p metonoB pemenust CJIAY.
BrruncnurensHas yCTOMYMBOCTb,
CXOJIUMOCTh MeT0A0B. OOYCIOBIEHHOCTh
CUCTEMBI JINHEHHBIX alreOpanvecKux
ypaBHenuii (CJIAY) u uncio
00YCIIOBIEHHOCTH.

Paznen 3. O0OpaGorka pe3y/abTaToB
H3MepeHust OHOM BeJIMYHHBI.
I[Ipudau:xkenune pynxuun
MHOIO4JICHAMHM € OJHO He3aBHCHMOM
nepeMeHHOM. Pemenne CHCTEM
HeJIMHEHHBIX YPaBHEHU (CHY)
YHCJIEHHBIMH METOJAMHU

20

10




3.1

OO0paboTka IKCIEPUMEHTABHBIX JTaHHBIX.
ToueyHple M HMHTEPBAIBHBIE  OLICHKHU.
Oynkiun Python. Onpenenenue kputepust
CTtpIOIEHTA

3.2

[pubmmxenue GbyHKINHA. MeTtopbl
UHTEPIIONISALUYA 3aBUCUMOCTEH C OJHOU
HE3aBUCUMOU IIEPEMEHHOM.
WNHTepnosaLMOHHbIN MHOT'OUJIECH
Jlarpanska, peanu3anus Ha Python.

3.3

[Tpubmmxenne GbyHKIHIA. Mertoasl
AIIIPOKCUMAILIMA 3aBUCHUMOCTEH C OJIHOM
HE3aBUCUMOH MePEMEHHOM. Meton
HaWMEHBIINX KBaJIpaTOB (MHK).
HcnonszoBanue ¢ynkumii Python mns
annpokcumanu 1 MHK

3.4

AJTOpPUTMBI METOJIa MPOCTOI UTEpaluU U
merona Herotona - Padcona s pemeHust
CHY. CkopocTh CXOAMMOCTH, OLIEHKU
IMOrpCIIHOCTH. PeaHI/ISaHI/IH METOA0OB B

Python.

3.5

MeTtoanuka WCIONB30BAHUS pelIaTeneid B
MoJyJie scipy.optimize, byHKINN
root_scalar, root.

Pa3znen 4, Pemenue 3aga4d
MHOTOMEepHO ONTHMM3ALNHU
YUCJIEHHbIMH MeTOAaMH. AHAJIN3 H
pelienue Au(ppepeHuATBHBIX
YPaBHEHHUI1 YMCJICHHBIMI METOIaMH

18




4.1

Knaccupukanus 3agad W METOJOB
ONTHUMHU3AIMH.  MeToa  TPagHeHTHOIO
CITyCKa. Meron nedopmupyemoro
MHOTOTpaHHHMKA. Peaju3aiuss METOJ0B B
Python.

4.2

Bcerpoennsie  Meroasl  SciPy.  Bribop
pematenss B MoXyJe  scipy.optimize
Bcerpoennsie metonmbl  SciPy,  dynkium
minimize_scalar, minimize.

4.3

ANropuT™MbI METO/I0B peleHus
muddepeHIraIbHbIX YpaBHEHHH. MeTobl
Olinepa u ero Mmogudukanuu. Peannzanus
MeTo10B HaPython.

10

3auer

UTOIo

72

18

17

34

21




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
2 cemectp — nucuuiuinaa «IpoduabHoe mporpaMmMHoe odecriedeHne JJIs pelieHue 3a1a4
npodeccuoHaILHOM eI TeJIbHOCTH

Pa3znen 1. IIKM Python u 0co0eHHOCTH ero peaju3amuu JJisi pelieHusi pacuyeTHBIX 3a71a4 B
XMMHHM ¥ XUMHYECKOI TeXHOJI0THH

1.1. OOBEKTHO-OPMEHTHPOBAHHBIH  S3bIK  IporpamMmupoBanus  Python:  00630p.
Oco0eHHOCTH U CBOMCTBA 00BEKTHO-OpUeHTHpOBaHHOTO nporpammupoBanus (OOII). Co3znanue
W Hucroib3oBaHue nuctpuOytuBa Anaconda. Muadpactpykrypsl Spyder, Jupiter, cTpykrypa
si3bika. OCHOBHBIC CTPYKTYpPBI JAHHBIX (CIIHCOK KOPTEXK, OOBEKTHI) M ONEpalliyd HaJ HUMHU.
Anroput™bl. OCHOBHBIE aJITOPUTMUYECKUE KOHCTPYKIUU (CI€I0BaHUE, BETBICHUE, IIUKIIbI) U X
peanusanus B Python.

1.2. BBemenwe B mnporpamMmMmuipoBaHne Ha s3bike Python. Ctpykrypa mnporpammel,
OTCTYIBI, MOZYJIH, OINEpaTopbl, (QYHKIUM (MMEHOBAaHHBIE W AaHOHHMHBIE), OCOOCHHOCTH.
CranpgaptHple U HecTaHAapTHele (yHKuuMuM  s3pika  Python  (oOmiero  Ha3HaueHus,
MaTeMaTHuecKue, 00paboTka CTPOK, BBOJ/BBIBO).

1.3. Pa3paboTka anropuTMoB, MpOrpaMMHUpPOBaHUE M OTJIajKa mporpamMMm Ha Python (B
cpene Spyder). Ynpasmustonue koucrpyknud if, for, while.

1.4 O630p mpeIMeTHO-OpPUEHTUPOBAHHON OMOIMOTeKH Moayseit Python s HaydHbBIX U
WH)KEHEPHBIX BhIUMcieHuil SciPy (Moxymu scipy u numpy, a Taxke matplotlib), cpaBHenue ¢
MATLAB. OcHoBHas cTpykrypa AaHHbIX NumPy 1711 BEKTOpPHBIX U MaTPUYHBIX BBIYHMCICHUN
ndarray. OcoOEHHOCTH BBINIOJHEHHUS JEHCTBHI HaJ MaTpUIlaMu (CIIOKEHUE, BBIYUTAHHE,
yYMHOXeHHe, oOpaienne) Ha s3bike Python. Mubopmanmonnsie MaTpuuHble GpyHKIMK (HOpMA,
ompenenurens, panr). Meroasl ndarray — T, copy, shape, size, ndim u 1p., uHAEKCHpOBaHHE,
MaTpUyHOE MpousBeAeHue U (pyHkuuu Moayns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 Moctpoenne rpacdukoB Ha si3bike Python c¢ ucnonb3zoBanmem Momyss matplotlib.
Oyukimu  moxyist matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHOBKa MapaMeTpoB U aHHOTHPOBAHUE TPAPHUKOB.

Paznen 2. MeToabl BHIYHCIUTEIbHOI MaTeMaTHKU. OCHOBHBIE ITANbl PellleHUs 32124 HA
IBM. Pemienue cucreM JIMHEHHBIX ajredpandeckux ypasaenuii (CJIAY)

2.1. [IpssMble 1 UTEpAIMOHHBIE YUCICHHBIE METOJBI. DJIEMEHTHl TEOPUHU TIOTPEIIHOCTEH.
[Tonstue HOpMBI. OCOOEHHOCTH MalIMHHOW apudMmeTuku (kpaTkuil mosTop). OcobeHHOCTH
BBITTOJIHEHUS ACUCTBUI HaJl MaTpUIlaMH (CIO0KEHHE, BEIYUTAHNE, YMHOKEHHUE, OOpalleHne) Ha
s3bike Python, nHpOpManroHHbIe MaTpU4HbIe QYHKIMH (HOPMA, ONPEIECTUTENb, PAHT).

2.2. Pemenue cucrteMm nuHEHHBIX anreOpamdeckux ypaBHeHHE (CJIAY). IlocraHoBka
3agaun. [lorpemrHocty. MeToabl ¢ HMCNOJIB30BaHHMEM OOPAaTHOW MaTpHIbl U METOJA HPOCTHIX
utepauuid. Pemenne CJIAY Ha s3pike Python ¢ ucnonbzoBanuem mopyneit numpy.linalg u
scipy.linalg. u pynkuwmii det, rank, inv, cond, norm, solve.

2.3. 0O630p meronmoB pemieauss CJIAY. BwrauciurenpHas yCTOWYHMBOCTh, CXOJAMMOCTH
MeTo10B. OOYCIIOBIEHHOCTh CUCTEMBI JIMHEHHBIX anredpanueckux ypaBHeHuil (CJIAY) u uncino
00YCIIOBIICHHOCTH.

Paznpen 3. OOpalGorka pe3yabTaTOB H3MepeHUs] O1HONH Bean4yuHbl. IIpudiauxenHue
(GyHKIMM MHOro4wIeHaAMH C OJHOHW He3aBHCHMOIl mepeMeHHOH. Pemenue cucrem
HeJIMHelHbIX ypaBHeHuil (CHY) ynciieHHBIME MeTOoaMHu

3.1. OOpaboTka SKCIEPUMEHTATBHBIX JaHHBIX. TOUYEUHBIE W HWHTEPBaJbHBIC OICHKH.
®ynkuuu Python. Onpenenenne kpurepus CTeiofieHTa

3.2. TlpubGmmxenwe QyHKOUNA. MeETOABI HWHTEPIONSAINNA 3aBUCHMOCTEH C  OJHOMN
HE3aBUCHMOI1 mepeMeHHOoN. HTeprnonsuonHblii MHOrouIeH Jlarpanxka, peanuszanus B Python.

3.3. Ilpubmmxenne ¢yHkuuil. MeToapl anmpoKCUMAlWy 3aBUCHMOCTEH C  OJIHOM
He3aBUCHMOI nepeMeHHON. Metoa HauMenbux kBagpatoB (MHK). McnonszoBanue GpyHkuumit
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Python nmns  ammpokcumarmuum  uw MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

3.4.. AnropuTMbel MeETOJla NPOCTOM wWTepanuu U Metoga Herortona - Padcona s
pemeanss CHY. CkopocTh CXOIMMOCTH, OIIEHKH NOTpelHocTy. Peanu3zamnus metonos B Python.

3.5. Metoauka WCMOAB30BaHMS pelIaTee B MoOJIyJe scipy.optimize, GyHKIHHA
root_scalar, root.
Pa3znen 4. Pemienue 3a1ay MHOTOMEPHOH ONTUMHU3AINMU YMCJIEHHBIMUA METOAAMH. AHAJIN3
U pemeHue U pepeHHATBLHBIX YPABHEHUH Y CI€HHBIMHA METOIAMH

4.1. Knaccudukanusi 3aga4 ¥ METOAOB ONTUMHU3ALMHU. MeToj TIpaJueHTHOIO CITyCKa.
Merton neopmMupyemMoro MHOTOrpaHHuKa. Peanusanust metonoB B Python.

4.2. Bctpoennble Metonsl SciPy. BwiGbop pemarens B Mopayie scipy.optimize
Berpoennsie metost SciPy, dynkuun minimize scalar, minimize.

4.3. AnTOpuTMBI METOJIOB perieHus TudepeHImaIbHBIX ypaBHeHUI. MeTo bl Diiniepa u
ero moaudukanuu. Peanu3zanus meronoB B Python. Beibop pemarens B Mmoayne scipy.integrate,
¢dbyakuuum solve ivp, solve bvp.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUA JUCIUITIJIMHDbI

Ne

B PE3YIbTATC OCBOCHUA TUCHUIIIMHBI CTYACHT JOJIZKCH:

Pa3nen
1

Paznen
2

Pa3nen
3

Pa3nen
4

3HATh:

— TPOLECChl, METOJIbI TIOHMCKa, cOopa, XpaHeHus, 00pabOTKH,
NPEJCTaBICHHS, pPACIpOCTpaHeHHUs] HMHPOpPMAIMM W CIOCOOBI
OCYILECTBIICHHSI TaKWX MPOIECCOB M METOA0B (MH(MOPMAIIMOHHBIE
TEXHOJIOTHH)

— COBpPEMEHHBIE  HHCTPYMEHTAJIbHBIE  CpEAbl,  IMPOrpaMMHO-
TEXHUYECKHE IMIaTPOpPMbI U IPOrpaMMHBIE CPEJCTBA, B TOM YHCIIE
OTEUYECTBEHHOI'O MPOU3BOJICTBA, UCIIOJIb3YyEMbIE ISl PELICHMs 3a/1a4y
podecCuOHANBbHOM JesITeIbHOCTH, U IPUHIUIIBI UX paOOTHI.

YMerh:

— BBIOMpaTh M HCIOJIB30BaTh COBPEMEHHBbIE HWH(POPMAIMOHHO-
KOMMYHHUKAIIOHHBIE u MHTEIJICKTyaJIbHbIE TEXHOJIOTHH,
UHCTPYMEHTAJIBHBIE CPEbl, TPOTPAMMHO-TEXHUYECKUE TUIATHOPMBI U
[IPpOrpaMMHBIE  CpPEACTBA, B  TOM  YUCIE  OTEYECTBEHHOIO
OPOM3BOJACTBA, AN peleHus  3a7ad  [IpoeCCHOHAIBHON
JeATEIbHOCTH

— AHAJIM3UPOBATH HpO(l)eCCI/IOHaJ'ILHLIe 3aga4vu,
HCIIOJIB30BaTh noaxoasamue MT-TexHonoruu.

BBIOMpATh U

Baagern:

— HaBbIKaMM paboOTHI C JiexanuMu B ocHoBe M T-pemenuii JTaHHBIMHI

— HaBbIKAMM  IPHUMEHEHHMS  COBPEMEHHBIX  MH(POPMALMOHHO-
KOMMYHHKAIITHOHHBIX u UHTEIJIEKTYaJIbHBIX TEXHOJIOTHH,
WHCTPYMEHTAIBHBIX CPEACTB, B TOM YHCIE OTEUECTBEHHOIO
OPOM3BOJCTBA, AN pelleHHs  3aad  [IpoeCCHOHAIBHON
JESITENIBHOCTH.
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B PE3YIBTATC OCBOCHUA JUCHUILNIMHBI CTYACHT JOJI2KCH l'IpI/IO6peCTI/I CICOYIOIIUEC obwenpodgheccuonanvrbvle
Komnemenuuu u un@ukamopbt UX OOCIUNCCHUA:

Kox m HammeHoBanmne
Koa n naumenoBanue OIIK MHIUKATOPA
nocTukenus OIIK

OIIK-4.1. 3naer
OCHOBHBIC ITOHSTHS B
obyactu
nH(pOpPMaAITMOHHBIX
TEXHOJIOTHI, METO/IbI,
CIIOCOOBI ¥
BO3MOXKHOCTH
npeoOpa3oBaHus
JIaHHBIX B
nHpopMmaIuio

OIIK-4.2. YMmeer

OIIK-4. CiocobeH MOHUMATh TTPHHITHITHI paboTarh B Ka4eCcTBE
paboThI COBPEMEHHBIX HHGOPMAMOHHBIX | TOIB30BATE/IA
TEXHOJIOTUH U UCIIOIb30BaTh UX IS NEPCOHAIIBHOTO

pelLIeHu 3a1a4 npO(I)eCCHOHanLHoﬁ KOMIIBIOTEPA,
IEATCIBHOCTU HCII0JIB30BaTh +

MMPUKJIIAAHBIC
POTPaMMHBIC
Cpe/ICTBA IPHU PEIICHUU
npodeccuoHaNbHBIX
33134

OIIK-4.3. Bnageer
METOJIaMH aHaIn3a 1
00001IeHS
pPE3yJIbTaTOB PACYECTOB
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpumepHBbIe TEMBI MPAKTHYECKUX 3aAHATHI 1O JUCHHUILIMHE.

Ne paznena .
Ne n/mt HHCLI:HH?IHHH TeMbl NPaKTUYECKUX 3aHATUN Yacsl
1 11 OOBEKTHO-OPUEHTUPOBAHHBIH SI3bIK 2

nporpammupoBanus Python: 0030p.

BBenenue B mporpamMMmupoBanue Ha si3bike Python.
2 1.2. Pa3paboTka aaropurMoB, NpOrpaMMHUpPOBAHUE U 2
oTiIajKa mporpamm Ha Python.

00630p pPeIMETHO-OPUEHTUPOBAHHON OMOIMOTEKN
Mojyieit Python st HAy9HBIX ¥ MHKEHEPHBIX
BbIUUCIIeHHU SciPy (Moaynu scipy U numpy, a Takxe
matplotlib), cpaBuenne c MATLAB.

[TpsiMble ¥ UTEPAITIOHHBIC YUCIICHHBIC METOIBI.
Pemmenue cuctem MuHENHHBIX anreOpandecKux
ypaBHenuit (CJIAY). IlocranoBka 3agaqm.
[Torpemrnoctu. MeTObI ¢ MCIOIB30BAHUEM OOPATHOM
MaTpHUILIbI U METOJI ITPOCTHIX UTepanuii. O630p
MeToJ10B penienust CJIAY.

O06paboTka SKCIEPUMEHTAIBHBIX JaHHBIX. ToUYeuHbIC
5 3.1. Y MHTEpBaJbHbIE OLEHKU. OnpeaeneHne KpuTepus 2
CrprosieHTA.

[Tpubmmkenue GyHKIUil. MeTOIbI HHTEPIOISAINH
3aBUCUMOCTEHN C OJJHOM HE3aBHCUMOW IIEPEMEHHOM.
HNuTepnonsiimonnbiil MHOTOUIEH Jlarpanxa. MeTtoasl
6 3.2. arnMpOKCUMAIINK 3aBUCUMOCTEHN C OJTHON HE3aBUCUMOI 2
nepeMeHHoil. Meron HaumMeHbIux kKBaaparoB (MHK).
[TocTaHOBKa 33a1a4M UHTEPIIOISALHHA U
aIMpOKCUMALIHH.

Knaccugukanus 3a1a4 1 METO10B ONITUMH3ALNH.
O0630p METOIOB: TPaIUCHTHBIE, O€3rPaIUECHTHEIE,
cirydaifHOTO Toucka. ['pajneHTHBIE METOIbI TIOMCKA
7 4.1. IKCTpEeMyMa, 00111ast XapakTepucTuka. MeTtos 2
HaAMCKOpEHIero cnycka. bearpaaneHTHBIE METOIBI:
MeToA JepOopMUPYEMOT0 MHOTOI'paHHHUKA
(cuMIUIeKCHBIN). MeToIbI CTy4aitHOTO MOUCKA.

ANTOpPUTMBI METOIOB pellieHus AU PepeHInaTbHBIX
8 4.2. ypaBHeHMH. MeToibl Diinepa U ero MoauduKanuy. 3
[ToctanoBka 3aaun Komu. OuieHKa NOrpenHoCcTH.

6.2 JlaGopaTopHbIe 3aHATHSA

BrimonHeHne 1a00paTOPHOTO TMPaKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MaTepuaa,
nu3y4yaemMoro B nucuuiuiuae «lIpoghunvnoe npozpammnoe obdecneuenue ona peuienus 3aoay
npogheccuonanvhoil desmenbHOCMUy, A TAKKE JTACT:

- 3HaHHs 00 OCHOBHBIX YUCICHHBIX METOJIaX, HEOOXOUMBIX XUMHUKAM-TEXHOJIOTaM;

- YMEHHUS MOJIb30BaThCs MaKeTaMH NMPUKJIAJAHBIX IPOrpaMM AJis 00paboTKH,

MIPEJICTABJICHHS U TIepe/ladll JaHHBIX;
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- YMCHUA p33p36aTBIBaTB H ITOJIB30BaTbCA pas3JIMYHbBIMHA CUCTEMaMU 0a3 JaHHBIX

MakcumanbHOe KOJIMYECTBO OAJUIOB 32 BBIMOJIHEHHE JIAOOPATOPHOTO MPAKTHKYyMa BO 2
cemectpe coctaBisier 70 OamoB (MakcuMmanbHO MO 5 Oaymma 3a kaxnayro pabory, Bcero 14
pab6ot). KonudecTBo paboT 1 6ayioB 3a Kaayro paboTy MOXKET ObITh H3MEHEHO B 3aBUCHMOCTH
OT UX TPYIOEMKOCTH.

[Tpumepsl 1abopaTOPHBIX PadOT U pa3/eiibl, KOTOPbIE OHU OXBATHIBAIOT

Ne Ne pazpena
n/m JUCIUTUIMHBI
1 CosgaHue ¥ UCIOIb30BaHKE AUCTpuOyTHBa Anaconda
IS co3aanus okpyxkenus Python . Cpensl pazpaboTku
Spyder u Jupyter Notebook . OcHoBHBIE CTPYKTYPBI
5.1. JAHHBIX (CIIUCOK KOPTEX, O0BEKTHI) U ONEpaLluy Hal 2
HUMU. AropuT™Mbl. OCHOBHBIE aITOPUTMUYECKUE
KOHCTPYKIUU (ClIeIOBaHKE, BETBIICHUE, ITUKIIBI) U UX
peanu3anus B Python.
2 CtpyKTypa nporpammsl, OTCTYIIBI, MOAYJIH, ONIEPATOPHI,
¢GbyHKIIMM (MMEHOBaHHBIE M1 AHOHUMHBIE), OCOOEHHOCTH.
59 CranmapTHble U HecTaHnapTHeie GyHKIuU Python
o (oOmiero Ha3HAYCHHUS, MAaTEMAaTHYECKHE, 00paboTKa
CTPOK, BBOJI/BBIBOJT). YTIPABIISIONINE KOHCTPYKITUH if,
for, while.
3 OcHoBHas cTpyKTypa 1aHHbIX NumPy 1711 BEKTOPHBIX U
53 MaTpUYHBIX  BblYMcIeHud ndarray. OcoOeHHOCTH
e BBITIOJIHCHHS JIEUCTBUI HaJa MaTpullaMu (CJIOXKEHHUeE,
BBIYMTAHUE, YMHOXKEHHUE, OOpalleHre) Ha s3bike Python.
4 Wudopmanmonnpie MarpuyHble ¢GyHKOUM  (HOpMA,
ompeaenuTenb, panr). Metoael ndarray — T, copy,
5.4. shape, size, ndim u ap., UHAEKCHPOBAHUE, MAaTPUUHOE 2
npousBeAeHne U QpyHKIMM Moayis numpy len, shape,
zeros, eye, dot, isclose, linspace, gradient, linalg.det.
5 [Toctpoenue rpadukos B Python ¢ ncnons3zoBanuem
55 Moyt matplotlib. @yHKIIMH MOy matplo_tlib.pyplot
e plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHoBKa napaMeTpoOB U aHHOTUPOBaHUE TPadUKOB.
6 OneMeHTbl Teopuu mnorpemHocTei. TloHsTHE HOPMBI.
OcoOeHHOCTH  MAamIMHHOM  apupMeTHKu  (KpaTKui
noBTOp). OCOOEHHOCTH BBINOJIHEHHUS JACHCTBUM HaJ
MaTpuliaMu  (CIOKEHWE, BBIUMTAaHHWE, YMHOXCHHE,
oOpamienue) Ha s3bike Python, wuH(popmanroHHBIE
MaTpUyHble QYHKIUU (HOpMa, ONPEAENIUTENb, PaHr).
7 Pemenne CJIAY c¢ ucnonszoBanuem moxpyinei IIKM
6.2. Python: numpy.linalg u scipy.linalg. u ¢yukuuit det, 2
rank, inv, cond, norm, solve.
8 BeruucnurensHas ycTOMYMBOCTh, CXOIUMOCTh METOJIOB.
OO0yCIOBIEHHOCTh CHUCTEMBI JTUHEHHBIX
6.3. .
anreOpandeckux ypaBHeHuil (CJIAY). Pacuer umcna
obycnosienroctu CJIAY.
9 7.1. O06paboTka pe3ynbTaTOB M3MEpPEHHs] OJHOW BEITUYMHBI. 2

HaunmenoBanue 1ab0paTopHbIX paboT Yacsl

6.1.
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Pacuer  TOYE€YHBIX U  MHTEPBAJIBHBIX  OLICHOK,
ucnospzoBanue U-kpurepus u kputepusi CTbIOACHTA.

10 [Tpubnmxenne QyHKuu.  PemieHne NpakTUYECKUX
33724 anmpoKCHMMAlMd W HHTEPHOIALUS  C
7.2. ucnonb3oBanueM QpyHkiuil Python mis anmpoxcumarium 2

u MHK scipy.polyfit, scipy.optimize.least _squares,
scipy.optimize.lsq_linear.

11 Pemenne cucrem HenuHelHbIX ypaBHeHuit (CHY).
AJNTOPUTMBI METOJA MPOCTOM WTEpallud MU MEeToja
Herotona - Padcona mns pemenus CHY. Ckopoctsb
7.3. CXOJIUMOCTH, OILIGHKM TNorpemHoctd. Hcnons3oBaHue 4
pemarencii  simplify, collect, pretty. Meroauka
UCTIOJIB30BAaHUSl pelIaTeneid B Mojayle scipy.optimize,
dbyHkmm root scalar, root.

12 Pemenne  3aga4y = MHOTOMEpPHOM — ONTMMH3ALMH.
81 ['pagurienTHBIC METO/IBL. [TocranoBka 3amaun. AITOPUTM
METO/Ia HauCKOpEHIIero CIycka, pealu3amnus MeToaa ¢
HCIIOJIb30BaHUEM s13bIKa Python.

13 Pemenne  3aga4y = MHOTOMEpPHOM  ONTMMM3ALIMH.
8.2 besrpaaueHTHblE  METOMBI. [TocranoBka 3amaum.
o Bcerpoennbie metonsl SciPy, ¢dynkunn minimize scalar,
minimize. Beibop pemiaress B Moayiie SCipy.optimize
14 Peanmzamust MeronoB pemieHus auddepeHnnanbHbIX
8.3. ypaBHEHHI C UCMOJb30BaHHEeM s3bika Python. Beibop 4
pemaressi B MojyJie SCipy.integrate

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHas paboTa MPOBOAUTCS C ENBbIO YIIIYOJICHHUS] 3HAHUM O AUCIUIUIMHE U
peycMaTpUBAEeT:

— O3HAKOMJICHHE U MPOpabOTKy PEKOMEHJIOBAaHHOHN JIUTEPATyphl, paboTy C JIEKTPOHHO-
OMONMMOTEYHBIMM CHUCTEMaMH, BKJIIOYas MEpeBOAbl MyONMKALMH M3 HAy4YHBIX HKYPHAJOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIIEHUE OTPACIIEBBIX BBICTABOK U CEMUHAPOB,;

— yuacrue B cemuHapax PXTY um. . MenneneeBa o TeMaTuke TUCIUIIINHEI,

— MOJTrOTOBKY K BBIIIOJHEHHUIO KOHTPOJIBHON pabOTHI;

— TMOATOTOBKY K Caue JJA00paTOPHOTO MPAKTUKyMa (2 ceMecTp) 1O JUCIHUILTHHE.

[TnanupoBaHHe BpPEMEHU Ha CaMOCTOSTENbHYIO pabOTy, HEOOXOIUMOIro Ha H3y4eHUue
JTUCHUTUTMHBI, CTYJEHTaM JIydYllle BCEr0 OCYIIECTBISATH Ha BECh IIEPUOJl HW3YyUCHHUS,
npeaycMaTpuBas MpH 3TOM peryiisipHOe IOBTOPEHHE MNPOWISCHHOTO MaTepuana. MaTepuai,
3aKOHCTIIEKTHPOBAHHBIA Ha JIEKIHSIX, HEOOXOAMMO PETYJSPHO JOTOJNHATh CBEICHHUSIMH U3
JUTEPATypHBIX HCTOYHMUKOB, TMIpE/CTaBIEHHBIX B paboueil mnporpamme. [Ipu pabore ¢
yKa3aHHBIMH HCTOYHHKAMH PEKOMEHJIYETCS COCTABIIATh KPAaTKUH KOHCIEKT MaTepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OMOIMOrpaUUecKuX TaHHBIX HCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB JJIs1 KOHTPOJISA
OCBOEHMs JNCIHUITJINHBI

CoBOKymHasE OIEHKa TIO JWCIUIUIMHE BO 2 CEMECTpe CKIAQIbIBAeTCs M3 OICHOK 3a
BBHITIOJTHEHHE KOHTPOJBHOU pPaboThl (MakcumanbHas oreHka 30 06amioB) u 1abopaTopHOTO
npakTHKyMa (MakcuMasbHas orieHka 70 6ayios).
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8.1. IlpumepHast TeMaTHKA pedepaTHBHO-AHATUTHYECKOI PaGoThI.
He npedycmompeno.

8.2. [Ipumepbl KOHTPOJILHBIX BOIPOCOB ISl TEKYLIEr0 KOHTPOJISI 0CBOEHUS THCIUIIIHHBI
Jlist TEKyIIero KOHTPOJIs BO 2 ceMecTpe npeaycMoTpeHa | KoHTpobHast padora.
MaxkcuManbHast OlIeHKa 32 KOHTPOJIbHYIO paboTy Bo 2 cemecTpe coctaniseT 30 0aios.

Pa3znen 1,2,3,4. [Ipumepbl BonpocoB K KOHTPOJbHOH padote Ne 1. KonTpoabHasi padora
COJEP KMUT 2 Bompoca, no 15 6a110B 3a Bonpoc.

Bapuanm xonmponvroti pabomui
1) Hucnepcusi. Cpeanee 3HaueHue. JloBepurenbHblil uHTEpBal. JloBepuTenbHas BEPOSTHOCTb.
HaxoxeHue 1oBepUTEIbHOTO HHTEpBaia.
2) Onnomepubie maccuBbl. BBoa-BeiBosI. Cymma. Makcumym u MunumyM. CoptupoBka. Hopma
BEKTOpa

8.3. Bonipocel /1J1s1 ”TOTOBOI0 KOHTPOJISI OCBOEHMSI TUCIIHIJIMHBI.

8.3.1 lIpuMepbl KOHTPOJILHBIX BOMPOCOB /IJIsI HTOTOBOI'0 KOHTPOJISI OCBOEHHUST THCIMILIMHBI
(2 cemecTp — 3auer).

HToroBeiii KOHTPOJIb 1O AUCIUIUIMHE BO 2 CEMECTPE HE MPEAYyCMOTPEH.

q)OHIl OLCHOYHLIX CPCACTB HNPUBEACH B BHUAC OTACIBHOI'O AOKYMCHTA, ABJIAIOLICTOCA
HEOTHEMJIEMOMH YacThI0 OCHOBHOM O6paSOBaTeJ'IBHOI‘/‘I IMporpamMmal.

9. YYEBHO-METOANMYECKOE OBECINEYEHHUE JUCHUIIJIMHbBI

9.1. PekomeHnayemasi JuTepaTrypa
A. OcHOBHasi IMTEpaTYpa

1. lakuna 3.A., Cadonona B.Jl., [TaBios A.C., CoBetun ®.C., Cennep C.A., 'aptman
T.H.,, Aceee KM. O06paGorka pe3ylbTaTOB  HUCCICIOBaAaHMH C  IpPUMEHEHHEM
MHOTO(YHKIIMOHAILHOTO  TaOauMYHOrO penakropa: [y4e6. mocobue] / Taprmanm T.H.,
[Tankpymmna A.B., BacunseB A.C.; PXTY um. /I.U. Menneneesa. — M.: N3n-so PXTY nm.
.. Menneneena, 2018. — 60 c.

2. I'aptman T.H., Knymun J[.B. MoaenupoBaHue XMMHKO-TEXHOJIOTMUYECKUX MPOLECCOB.
[TpuHIMIIBI TPUMEHEHHUS MMAKETOB KOMITBIOTEPHON Marematuku: [y4e6. mocobue] / IMaptman
T.H., Knymun J{.B. — CI16.: U3n-Bo Jlans, 2020. — 404 c.

b. lonoHuTebHAsA JIMTEpPaTypa
1. [lakuna D2.A., Coetun @.C., Cennep C.A., MuponoB B.U., Kamunkun B.H.,
AptembeBa JI.U., Conomatun A.C. — M.: OcHoBbl uH(popmaTuku. PXTY um. JI.1. Menneneena,
2012. - 80 c.
2. I'aptman T.H., Knymun JI.B.: OcHOBBI KOMIBIOTEPHOTO MOJAEIMPOBAHUS XHUMHKO-
TEXHOJIOTHYECKHUX TMpoIieccoB; yaeOHoe mocooue 1t BY30B. — M. uzn. «Akagemkauray, 2006.
—416 c.

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKO0il nHopManun
— Meroanyeckre peKOMEH/IAIUH 10 BBITOJIHEHUIO JJA0OPATOPHBIX paboT.

Pecypcol nHpOpMaIMOHHO—TENEKOMMYHHUKAITMOHHOM ceTu HTepHeT:
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http://intuit.ru
http://wolframalfa.com
http://mathnet.ru
http://arxiv.org u archive.org

9.3. CpencrBa obecnieueHUsi OCBOECHHS TUCIUNIHHBI
Jns  peanuzanuu  paboueid mporpaMmbl  TOATOTOBJCHBI — CIEAYIOIIUE  CPEACTBA
o0ecrieueHns OCBOECHHUS JTUCLHAIIJINHBI.

— 0aHK TECTOBBIX 3aJaHMU JUI TEKYIIEro KOHTPOJIS OCBOCHMS IUCLHUILUIMHEI (00Liee
qrci10 Borpocos — 120);

— Texcrossrii pegaktop Microsoft Word 2019 (u Beirire)

— Tabmuunstit penaktop Microsoft Excel 2019 (u Bbie)

— Penaxrop npeszenramnuii PowerPoint 2019 (u BbIime)

— KoMIeKkT TeXHU4eCKUX CPECTB sl AEMOHCTPAIMH MTPE3CHTAIHIA

— JIunen3nonnsiii maker MATLAB — ceteBas Bepcus Ha 30 pabounx cTaHIU
— VYuebusrit nopran PXTY um. [I.1. Menaeneena

— ITouToBHIit MeccenKep e-Mail

— Meccenmkep Telegram

— Buneokondepenuuu B Skype, Zoom, Microsoft Teams

— DekrporHas nHGopMaMoHHO-00pa3zoBatTenbHas cpena INMOC

Jlnist OCBOEHHSI TUCIUILTMHBI UCTIOIB3YIOTCS CIIEAYIONINEe HOPMAaTHBHBIE M HOPMATHBHO-
METOJIUYECKHE TOKYMEHTHI (OOHOBUTH AAThl OOpAICHHS ):

— ®enepanbHbiii 3akoH Poccuiickori ®Depepanmu ot 29.12.2012 Ne 273-d3  «O6
oOpazoBanun B Poccuiickoit ®enepauun» [DnekTpoHHBIH pecypc] — Pexum poctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mara
obpamenus: 08.08.2021).

— @enepanbHble  TOCYJApCTBEHHBbIE  00pa3oBaTENbHBIE  CTAaHIAPTHI  BBICIIETO
oOpa3zoBanus // KoopAaMHAIMOHHBI COBET y4eOHO-METOAMYECKHX OOBEIMHEHMH M Hay4dyHO-
METOJMYECKHX COBETOB BhICIIEH IIKONIEIL. [TopTanm dexepanbHbIX 00pa30BaTENbHBIX CTAaHAAPTOB
BBICIIETO o0pa3oBaHUs [DneKTpOoHHBIH pecypc] — Pexum J0CTyna:
http://fgosvo.ru/fgosvo/92/91/4 (nmara ob6pamienus: 08.08.2021).

— Ilpuka3 MunucrepctBa obOpazoBanus u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepkaeHnH [lopsika MpUMEHEHHs OpraHU3aLUsAMH, OCYIIECTBISIOIIMMH 00pa3oBaTeIbHYIO
NeSITeTbHOCTD, AJIEKTPOHHOTO OOYYEHHs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH TMpU
peanu3alMu  00pa3oBaTeNbHBIX MporpaMm» [OnekTpoHHbI pecypc]. Pexum nocryna:
http://pravo.gov.ru/proxy/ips/?dochody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
YEO%E7 (mara obpamenus: 08.08.2021).

[Ipr ocBOEHMM IUCIMIUIMHBI CTYIEHTHI JOJDKHBI MCIOJIB30BAaTh WH(POPMALMOHHBIE U
UH(POPMaLMOHHO-00pa30BaTeNIbHbIE PECYPCHI CIEAYIOLINX MOPTAJIOB U CAlTOB:

— Cucrema (denepanbHplx  00pa3oBaTeNbHBIX —MoOpTanoB. CUcCTeMa  OTKPBITOTO
oOpazoBanus. Koncanrtunroseiii nentp MOC OO P® [Onekrtponnsiii pecypc] — Pexum
nocryma: https://openedu.ru/ (mara oopamenus: 08.08.2021).

— Hudopmarmonnas cuctema «EanHoe 0KHO JocTyna K 00pa30BaTEIbHBIM Pecypcamy.
URL.: http://window.edu.ru/ (mara oopamienus: 08.08.2021).

— OOIIO: cootBerctBue TpeboBanusM DPI'OC [DnextpoHHbIl pecypc] — Pexum
nocryma: https://i-exam.ru/ (nara oopamenus: 08.08.2021).
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT' U,
HNCIHHOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannoHuyro MOJIICPIKKY U3yYeHUS JUCLIATUTHHBI OCYILIECTBIISICT
Nudopmanmonno-o6udamoreunsiii nentp (MBL)) PXTY wum. JI.M. MennaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOW yueOHOH, Yy4eOHO-METOAMYECKOH W Hay4yHOH
JIUTEepaTypoil, HeOOXOIUMON ISl OpraHu3alru 00pa3oBaTENBLHOrO Mpoliecca Mo JAUCLIUILIHNHE.
OO6muii 06sem mHOTOOTpacieBoro Gouaa MBI va 01.01.2021 cocrapnsier 1 716 243 k3.

®onn HUBIL[ pacnonaraer ydeOHOH, y4yeOHO-METOIUYECKOW W HAay4YHO-TEXHUYECKOMN
aUTEepaTypoil B (hopMe MEeYaTHBIX U JCKTPOHHBIX M3IAHUH, a TAKXKe BKIIOYAeT O(UIIMaTbHEIE,
CIpaBO4YHO-OMOIMOrpaduueckre, CreluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuoandeckue u  uHbopManmonHele u3maHus. MBIl oOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, UHHOPMAIIMOHHBIM, CIIPABOYHBIM U MTOMCKOBBIM CUCTEMAaM.

Kaxnp1ii oOyuaromuiicss obecriedeH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOH
UMeeTcs JOCTynm K ceth MHTepHeT W K 2JeKTpoHHO-OuOGiamoreunoit cucreme (OBC)
YHuUBepcuTeTa, KOTOpas COJACPKHUT pas3IMYHbIe W3/aHUS 10 OCHOBHBIM H3Y4aeMbIM
TUCIUIUIMHAM U c(hOpMHpOBaHa MO COTJIACOBAHMIO C MPaBOOOIaJaTENsIMU y4eOHON U ydueOHO-
METOAMYECKOH JINTEPaTyPHI.

Jns  Oonee TMONMHOTO M ONEPAaTUBHOTO  CHPaBOYHO-OMOIHMOrpaduueckoro
uH(popmannonHoro obciyxuBanus B MBI peanuzoBana TexHosorus DJIEKTPOHHOM JOCTaBKU
JIOKYMEHTOB.

[TonmHplii TepedeHb DIEKTPOHHBIX WH(POPMALMOHHBIX PECYpCOB, HCIONb3yEMBIX B
nporecce 00y4eHus, MPeICTaBIeH B OCHOBHOW 00pa30oBaTeNIbHOM Mporpamme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIMHbI

B coorBercTBHM ¢ yd4eOHBIM IUIAHOM 3aHSATUsA MO jaucuuiviuHe «IIpogpunvroe
npozpammuoe obOecnedenue ONA peuwleHUs 3a0a¥ NPOPECcCUOHANLHOU OesameTbHOCHUY
OpOBOAATCS B (pOpME MPAKTHUECKUX 3aHITHH, Ja00OpaTOpPHBIX PabOT M CaMOCTOSATEIbHOM
paboTel 0OyUarOIIErocs.

11.1. ObopynoBanue, HeoOX0aMMOe B 00pa30BaTEJBLHOM IpoLecce:

J VYuebHas ayauTopusi, OOOpPYAOBaHHAs DSJICKTPOHHBIMH CpEACTBAMH JEMOHCTPALUU
(KOMIBIOTEP CO CPEACTBAMH 3BYKOBOCIIPOU3BENICHHS, TPOSKTOP, SKPaH) U yueOHON MeOeTbIo;

J yyeOHasi ayAuTopusl [Uis TpOBelneHHs JaOOpaTOpHBIX 3aHATHH, 000pyIOBaHHAs
3JIEKTPOHHBIMH CPEJCTBAMU JEMOHCTPALINH;

. KOMIIBIOTEPHBIE KJIACChl, HAcCUYMUThIBaronMe He MeHee 10 MOCagouyHbIX MECT C
IpeIyCTaHOBJIEHHBIM POTPAMMHBIM OOECIIEYCHUEM JIJIsl BHITIOJIHEHHUS JIa00OPaTOPHBIX paboT;

J O6ubnuoreka, UMeronIas padoyre KOMIBIOTEPHBIE MECTa, OCHALIEHHbBIE KOMITBIOTEpAaMH C

AOCTYIIOM K 6azaMm JaHHBIX U BBIXOAOM B I/IHTepHeT.

11.2. YuyeOHO-HATIAAHBIE IOCOOMA:
Y4eOHbIe MOCOOUS IO TUCIUIUIMHE. DICKTPOHHBIA Pa3daTOYHBI MaTepuall K pasenam
Kypca. JleMoHCTpallmoHHbIe MaTepHual 1o Kypcy.

11.3. KomnbroTepsbl, HHGOPMALHOHHO-TeJ1eKOMMYHUKAIIMOHHbIE CETH, ANNMAPATHO-
NMporpaMMHbIe H ayIMOBU3YyaJIbHbIE CPeICTBA:

. [IEPCOHANIbHbIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHblE mpourpeBarensimu CD u DVD,
IIPUHTEPaMU U IPOTrPAMMHBIMH CPEACTBAMHU, IPOEKTOPHI, SKPaHBI,
o ayJAMTOPUHU CO CTAl[MOHApHBIMU KOMILIEKCAMHM OTOOpaskeHHs HMH(pOpMalUU C JHO0ro

AIIEKTPOHHOT'O HOCHUTEJIS;
. WEB-kamepsr;

. udpoBoi oToanmapar;

. KOIMMPOBAJIbHBIC aNlapaThl;

. JIOKaJIbHasl CeTh ¢ BBIX0JI0M B MHTEpHeT;

11.4. TleyaTHbIE U YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(POPMAIIMOHHBIE PeCyPChI:
Yyebuuku, yueOHbIe U Y4eOHO-METOANYECKHE TTOCOOMS 110 OCHOBHBIM pasJieyiaM Kypca.
DneKTpoHHBIE 00pa3oBaTENbHBIE pecypchl: KadeapanbHble OMOIMOTEKH SIEKTPOHHBIX

I/ISI[aHI/II\/'I, BJICKTpOHHI)II\/JI KOHCIICKT MaT€prajIOB IO JUCHUIINIMHE, SJICKTPOHHBIC MPE3CHTALUN T10
TeMaM Kypca; yueOHO-MeToInYecKue pa3padoTku Kadeaphl B SJEKTPOHHOM BHJIE; CIIPAaBOYHBIC
MaTCpHraJIbl B 3JICKTPOHHOM BHUC.
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11.5. IlepeyeHb JUIEH3MOHHOTO MPOTPAMMHOIO0 o00ecreYeHus :

Ne HaumenoBaHue PexBu3utsl norosopa| Koauvecrso junensuii | Cpok oKOHYaHUS
ILIL MPOrpaMMHOI0 NOCTABKH AelcTBUS JHIEH3UH
NMPOAYKTA

1. Calculate Linux Desktop CBoOoaHoO He orpannuenno beccpouno
pacmpoctpansiemoe [10

2. LibreOffice CBoOoaHoO He orpannuenno beccpouno
pacmpoctpansiemoe [10

3. ABBYY EineReader CBoOoaHoO He orpannuenno beccpouno
pacmpoctpansiemoe [10

4, . CBoOoaHO He orpannuenno beccpouno

7-Zip
pacmpoctpansiemoe [10
5. Google Chrome CBob6oiHO He orpanuuenHo Beccpouno
pacmpoctpansiemoe [10
6. VLC Media Player CBo6oiHO He orpanuuenno Beccpouno
pacmpoctpansiemoe [10
7. Discord CBo6oiHO He orpanuuenHo Beccpouno
pacmpoctpansiemoe [10
8. Autodesk AutoCAD CBo6oiHO He orpanuuenno Beccpouno
pacmpoctpansiemoe [10
9. IntelllJIDEA CBo6oiHO He orpanuuenno Beccpouno
pacmpoctpansiemoe [10
10. FreeCAD CBoOoano He orpannuenno beccpouno
pacnpoctpansiemoe [10
11. SMath Studio CBoOoaHO He orpannuenno beccpouno
pacripoctpansemoe 110
12. KonTpakt Ne 90-  Jlunensus /uid akTuBaluuu 12 mecsneB
1339A/2021 ot Ha pabouux CTaHIMAX, |(€XKEeroJHoe MpoJIeHNe
Corel Academic Site 07.09.2021 MOKPBIBACT BCE paboune | TOAMUCKH C IIPABOM
Standard MECTa B YHUBEPCUTETE nepexoja Ha
OOHOBJIEHHYIO BEPCHIO
IPOAYKTa)

13. KonTpaxt Ne 90- 500 nmuuen3uit 12 mecsneB
Kaspersky Endpoint 1339A/2021 ot (exxeroIHOE IPOJITICHHE
Security ans GusHeca — 07.09.2021 TOJMUCKY C TIPABOM
CranmgapTHbIii Russian nepexojia Ha
Edition. OOHOBJIEHHYIO BEPCHIO

IPOAYKTa)

14. CBoOoaHO He orpannuenno beccpouno

GIMP
pacripoctpansemoe 110
15. |OBS (Open Broadcaster CB000HO He orpannuenHo beccpouno

Software) Studio

pacnpoctpansiemoe [10
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http://www.jetbrains.com/idea/buy/license-matrix.jsp

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HaumenoBanue
pa3jaesioB

OcHOBHBIE TOKA3ATEIH OICHKH

(I)OPMLI H ME€TO/bI
KOHTPOJIA U OHCHKH

Pasznen 1.

I[TKM Python u ocobennoctu
€ro pean3aluu JJIsl peleHus
pacyeTHBIX 33/1a4 B XUMUU U
XUMHUYECKON TEXHOJIOTHH.

3naem:

— COBPEMCHHBIE  MHCTPYMEHTAJIbHBIE
Cpenpl,  MPOTPAMMHO-TEXHUYECKUE
maThOPMBI u MpOrpamMMHBIC
CpeICTBa, B TOM qucie
OTE€YECTBEHHOI0 MIPOU3BOJICTBA,
WCIIOJIb3YEMbIC IS PEUICHHs 3aaad
po¢eCCUOHAIBHON NIeATEIbHOCTH, U
MPUHIUIBI KX PaOOTHI.

Ymeem:

— BBIOMpATH u HCII0JIb30BATh

COBPEMCHHBIC nH(}OpMAIMOHHO-

KOMMYHHKAITHOHHBIC u

WHTEJUIEKTyalIbHbIE TEXHOIOTHH,

WHCTPYMEHTAIILHBIC Cpelbl,

MIPOTPaMMHO-TEXHUUYECKHE TUTAT(HOPMBI

Y MIPOTPaMMHEBIE CPEJICTBA, B TOM YHCIIC

OTEYECTBEHHOT'O IPOM3BOJICTBA,  JUIS

pemieHus 3amad  mpodeccrnoHaIbHON

IEeITEIbHOCTU

— aHAIM3UPOBaATh MpodeccCHOHATBHBIC

3a/1aud, BBIOMpPATh W MCIOJIb30BaTh

noaxomsamue UT-Texaomorun.

Bnaoeem:

— HaBBIKAMU IPUMCHCHUS

COBPEMEHHBIX nH()OpPMAIMOHHO-

KOMMYHHKAITHOHHBIX 5

MHTEJUIEKTYalTbHBIX TEXHOJIOTH,

WHCTPYMEHTAIBHBIX CPEJICTB, B TOM

YHClieé OTEUECTBEHHOTO MPOU3BOJICTBA,

JUIST pelnreHus 3a71a4

npodeccuoHabHOM e TENbHOCTH.

Ouenka 3a
KOHTPOJIBHYIO paboTy
Nel (2 cemectp)

OueHka 3a
n1abopaTOpHBIii
MPaKTUKYM (2
ceMecTp)

Pa3znen 2.

MeTobl BEIUMCITUTEIbHOM
MaTeMaTuku. OCHOBHBIC 3TaIIbI
pemieHus 3a1a4 Ha OBM.
Pemenne cuctem TMHEHHBIX
anredpanvyeckux ypaBHEHUH
(CJIAY).

3naem:
— TpOIECChl, METOIBl TMOHUCKa, cOopa,

XpaHeHus, 00paboTKH,
MpEACTABICHUS,  PacHpOCTpaHEHUs
nHpopmauu " CIIOCOOBI
OCYILIECTBIIEHUS] TaKMX MPOLECCOB U
METO/IOB (uHbOpPMAIIIOHHBIE
TEXHOJIOTUH )

— COBpPEMEHHBIE  MHCTPYMEHTAJbHBIE
cpenbl,  MPOrPaMMHO-TEXHHUYECKUE
IaThOPMBI u MIPOrPaMMHEIE
CpEICTBa, B TOM qucIie
OTE€YECTBEHHOI'O IIPOU3BO/ICTBA,

WCIIONIb3YEMbIC ISl pelIeHHs 3a/1ad
npo¢eCCUOHANBHON NIeATEILHOCTH, U
MIPUHIIMIIBI KX PaOOTHI.

Onenka 3a
KOHTPOJIbHYIO paboTy
Nel (2 cemectp)

Onenka 3a
1abopaToOpHBI
MPAKTUKYM (2
ceMecTp)
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Ymeem:

— aHAIM3UPOBATh MpodeccCHOHATBHBIC
3a/1aud, BBIOMpPATh W MCIOJIb30BaTh
noaxomsamue UT-Texaomorun.
Bnaoeem:.

— HaBBIKAMHU pPaOOTHI C JIEKAIIMMU B
ocHoBe UT-pemiennii JaHHBIMU

Pazpnean 3.
O6paboTka pe3yabTaToB
U3MEPEHUS OJTHOU BEITMYMHBI.

Braoeem:
— HaBbIKAaMH pabOTHI C JeXKallUMU B
ocHoBe UT-pemiennii naHHbIMU

OrnecHka 3a
KOHTPOJIBHYIO paboTy
Nel (2 cemectp)

[Tpubmmkenue GyHKIUN — HaBBbIKAaMH MPUMEHEHUS
MHOTO4YIEHaMH C OJTHOMI COBPEMEHHBIX uHpopMaimonHo- | OneHka 3a
HE3aBHCHUMOI epeMEHHOM. KOMMYHHKAIIHOHHBIX u | 1abopaTopHbII
Pewienne cucreM HEIMHENWHBIX | MHTEILIEKTYaIbHBIX TEXHOJIOTHH, | MPAaKTUKYM (2
ypaBHenuii (CHY) WHCTPYMECHTAJIBHBIX CPEACTB, B TOM | CEMECTp)
YUCJIEHHBIMH METO/IaMHU. YlCJIe€ OTEUECTBEHHOIO IPOU3BOICTBA,
TUISI pelieHus 3a/1a4y
poeCCHOHATLHON IeATEIIEHOCTH.
Paznen 4. Braoeem: OueHka 3a

Pemenue 3agau MHOrOMepHOM
ONTUMM3AINH YUCICHHBIMH
METOJlaMH. AHAIU3 U PEIICHUE
nuddepeHIraTbHBIX
ypaBHEHUN YUCICHHBIMU
METOIaMHU.

— HaBBIKAMHU pPAOOTHI C JICKAIIMMU B
ocHoBe UT-pemennit naHHBIMU

— HaBBIKAMU MIPUMCHCHUS
COBpPEMEHHBIX nHGOPMaIMOHHO-
KOMMYHHKAITHOHHBIX u
MHTEJUIEKTYalbHBIX TEXHOJIOTHH,

WHCTPYMEHTAJIBHBIX CpPEACTB, B TOM
YHCJIe OTEYECTBEHHOI'O IPOU3BOJICTBA,
IS pereHus 3a1a4
npodeccnoHanbHOM e TEIbHOCTH.

KOHTPOJIBHYIO paboTy
Nel (2 cemectp)

OueHka 3a
1ab0paToOpHbIN
MPAKTUKYM (2
ceMecTp)
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHne UWHBAIMAOB M JHMIl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM opraHu3alMd ©  OCYIIECTBICHHS 0Opa30BaTENbHONW JIEATEILHOCTH
1o 00pazoBaTeNbHBIM IIpOrpaMMaM — Mporpammam OakajiaBpuara, MporpaMMmamM ClelraInuTeTa,
nporpammam maructparypsl (IIpukaz MunoOGpuayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem O TMOpsAKE OpraHU3allMM W OCYIIECTBIEHHUS 0Opa30BaTEIbHOM
NEeSITeIbHOCTH O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMMmam
OakanaBpuaTta, MporpamMmaMm CHelHaluTeTa, MnporpammaMm  maructparypsl B PXTY
uM. JI.11. MenneneeBa, npuHATBIM pemieHueM YueHoro cosera PXTY um. JI.M. Menneneesa
o1 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B J€WCTBUE mpuUKa3oM pektopa PXTY
uMm. JI.1. Menneneena ot 14.11.2019 Ne 646A;

— MeronnyeckuMu pEeKOMEHAALMSIMH IO OpraHU3alMi 00pa30BaTENbHOIO Mpoliecca
Ui OOy4eHHs WHBAJIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBBSI B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHCIE OCHAIIEHHOCTH
00pa30BaTebHOTO Tpoliecca (YTBEPKICHBI 3aMecTuTeIeM MuHHCTpa oOpa3oBanus U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlomosiHeHns1 M U3MeHEHHsI K padoyeil mporpaMmme M CHUAIINHbBI

«IIpoduaLHoe NporpaMMHoe odoecredyeHue JJIs peleHus 3a1a4 npodeccuoHaJILHOM

ACATCJIbHOCTH»

HanpapJieHUsl NOATOTOBKHU (CHeNUAJIbHOCTH)

29.03.04 TexHonOrus Xyma0KeCTBEHHOM 00pa0d0TKU MATEPUAIIOB

KO 1 HAUMEHOBAHHUE HAIIPABJICHUS ITOATOTOBKH (CHCLLl/IaJ'ILHOCTl/I)

TexHO0I0rus XyI0KECTBEHHOU 00pa0OTKH MaTEPUATIOB

®opma 00yueHus: ouHas

(HanMeHOBaHHe MPOGHIIS MOATOTOBKU (MAaruCTEPCKOi POrpaMMBl, CIELHATH3AlNH))

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ ConepxaHue JOTMOTHCHUS/ U3MEHCHHSI
A3MEHEHU/ NOIMOTHEHUS
JIOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y 4eHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.

25




