MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.04.01 AnepHas 3HepreTuka u TemjaioQpu3nka

HanmenoBanue oopa3oBarteibHoii nporpammbl: [Ipukinaanas ¢pu3nuka miasMbl 1 ynpapisieMblil TepMosiIepHBIT
CHHTE3

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
KOMIIBIOTEPHBIE TEXHOJIOT'UHX B AIEPHOU DHEPI'ETUKE U

TEIIJIO®U3UKE
BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»
YacTh 00pa3zoBaTeibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.05

TJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 79,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
IIpoBepounas padora
IIporpammupoBanue (ko1)
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

1 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, JlybeH4yeHKo A.B.
[IpenoaBaTenn Waermnbriatop  RBE612482-LubenchenkoAV-eci64b A.B. JIybenueHnko
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K M B
00pa3oBaTCIbHOU Braaeney JTyKalleBCKMin M.B. o .
HpOFpaMMBI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab HyKaIHeBCKI/H/I
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o i CeeneHuna o enagensue L3N M3KU
3aBez[ylogmH BBIITYCKAarOIICH 11 Bnagenew Tlenoe A.B.
Ka(bez[pOI/I - Mol WaeHTUdMKaTOp R72c90f41-DedovAV-d71cc7f4 A.B. I[e,HOB




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenbp ocBoeHUS] JUCHUILUIMHBI. U3YYEHHE COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTHH:
MOJIEUPOBaHMS (PU3HMUECKUX MPOIIECCOB B SJIEPHOM SHEPreTUKe U (PU3UKE IUIA3MBbl; TOUCKA, aHATHN3a U
myOIMKaIUU HAyYHO-TEXHUYECKOW HH(OpMALINY.
3agaum QU CHUIITTHHBI
- 03HaKOMJICHHE C OCHOBHBIMU MOHATHIMHI U METOJIaMU MOJICIIUPOBAHUSI CUCTEM B SACPHOM
SHEPreTHKE U (PU3KKE IIIa3MBbl;
- IpHOOPETEHNE HABBIKOB CO3/JaHHsI allTOPUTMOB, PEaTH3yIOIINe METOIbl MOACTUPOBAHUS
buznYecKre MPOIECCH B TUIa3Me, U IPOBEJCHHS COOTBETCTBYIOIINX KOMITBIOTEPHBIX YKCIIEPUMEHTOB;
- 00yueHHe TeXHOJIOTHH UCTIOIb30BaHus cucTeMbl MATLAB s mpoBeieHUST KOMITBIOTEPHBIX
HKCIIEPUMEHTOB;
- 00y4eHHe UCIOJIb30BAHNIO0 COBPEMEHHBIX CUCTEM MOUCKA, aHAIM3a U MyOJIMKAIIMKY Hay4yHO-
TEXHUYECKON HH(OPMAITHH.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMITETeHIIH HHIHKATOPA 0CTHKEHHSI
KOMIIETeHIIH
OIIK-1 Cnocoben N -1onk-1 CriocobOeH k 3HATb.
dbopMynupoBaTh LENU U aHAINU3y KOMIUIEKCHBIX - OCHOBHBIC TIOHATHS (PU3UKH ILTA3MBI U
3a/1a4M UCCIeI0BaHus, 1po0iieM B o0acTu AepHOI METO/bI €€ TEOPCTUIECKOIO OMUCAHNUA.
BBIOUpATh KPUTEPUU DHEPreTHKHU U TEII0(QU3UKU
OLICHKH, BBEISIBIISIT YMETb. 5
IPHOPHTETHI PELLICHHS - BBITIOJIHATH KOMITbIOTEPHBIN
3anau SKCIIEPUMEHT C ITOMOILBIO TPOrPAMM

MOJICIIUPOBAHMS X IPOBOJUTH 00pabOTKY
Y QHAJIU3 PE3YJIbTATOB KOMIIBIOTEPHOTO

HKCIIEPUMEHTA.
OITK-1 Crniocoben N-20mk-1 CriocobeH k 3HATh:
dbopMynupoBaTh LENH U COCTABJICHUIO aJITOPUTMOB Jyisi | - OCHOBHBIC METOJBI MOLCIUPOBAHNSA
3aa4d UCCIIEIOBAHMUS, pelIeHns] KOHKPETHBIX 3a/1a4 B (uznyecKuX MPOLECCOB B ANEPHOM
BBIOUpATh KPUTEPUU o0acTH siiepHo SHepretuky | YHEPICTUKE U TeIIOpHU3HKE.
OLICHKH, BBISBIISITH U TETUI0(U3UKA
MIPUOPUTETHI PELLICHUS YMETh:
3aj1au - COCTaBJIATh JITOPUTM PELICHUS
MOCTaBJIICHHOM 3a71auH,
3alporpaMMHpOBATh €ro WIK NoJ00paTh
YK€ U3BECTHBIN MPOTPAMMHBIN MPOJTYKT.
OIIK-2 Cnocoben N-lomnxk-2 Ilpumenser SHaTb.
IPUMEHATh COBPEMEHHBIE MaTeMaTU4ecKuil anmapar s | - TeXHOJIOTHIO HCTIONIb30BaHNSA
METO/IbI UCCIIEIOBAHUS, peLIeHNs TeIIOPU3NUECKUX MATEMATHYECKHX BO3MOKHOCTEH
OLICHUBATH U MIPEACTABIIATL | 3a7a4 aTOMHOMN SHEPreTUKH MATLAB n1st pemeHus HHXCHEPHBIX 1
pe3yJIbTaThl BBIOJIHEHHON Hay4HBIX 3a7a4.
paboTHI

YMETB:
- CaMOCTOSITEIbHO BBIOpATh
MaTeMaTHYeCKUue MOJETH U IPUMEHSTh
HY>XXHBIC METOJbI IJId MOACIUPOBAHUA
IIPOLIECCOB B SJIEPHOMN DHEPIETUKE U
Tero(u3MKe.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OIIK-2 Cnocoben
PUMEHSTh COBPEMEHHBIC
METO/TbI UCCIICIOBAHUS,
OLICHUBATh U TPEACTABIISTh
PE3yNIbTAThI BHITIOJHEHHOM
paboThI

N-20mk-2 [lpumenser
KOMIIBIOTEPHBIE TEXHOJIOTUU
JUISL peLLeHUs
TEIUIO(PU3NUECKUX 3a]a4
AIEPHOMN SHEPrEeTUKH

3HATH:
- OCHOBBI O0BEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanus B cucteme MATLAB.

YMETh:

- CO371aBaTh M OTJIAXKUBATH OOHEKTHO-
OpPUEHTUPOBAHHBIE TPOTPAMMBI, a TAKKE
pa3pabaTeiBaTh HHTEPQPEICHI, HCTIONB3YS
cpeny pa3pabotku MATLAB u
COBPEMEHHBIE SI3bIKU MTPOrPaMMUPOBAHUSL.

OIIK-3 Cnocoben
0(OpMIIATH pe3ynbTaThl
Hay4YHO-HCCJIEA0BATEIbCKOMN
NeSITeIbHOCTH B BUJIE
cTaTey, 0KJIa0B, HAyYHbIX
OTYETOB M IIPE3CHTALHI C
UCIIOJIb30BaHUEM CUCTEM
KOMITbIOTEPHOMN BEpCTKH U
MaKeTOB O(PUCHBIX
porpaMm

N-1onk-3 Cniocoben
(bOpMyIHPOBATH PE3YIILTATHI
HAYYHBIX UCCIICTOBAHUI

3HaTh:

- COBPEMEHHbBIE KOMITBIOTEPHBIE
TEXHOJIOTUH ISl [IOMCKA U aHAJIU3a
HAyYHO-TEXHUYECKON HH(pOpMAaIHH.

YMETB:
- UCTIOJIB30BATh TMOJTYYCHHBIC PE3YJIbTaThI
U3 PA3IUYHBIX HAYYHBIX, CIPABOYHBIX H
pedepaTuBHBIX 0a3 TaHHBIX JJIS
NpeCTaBIeHUs UX B HanOoJee y1o0HoH
JUIs aHanu3a Gpopme.

OIIK-3 Cnocoben
0QOpMIITH PE3yIbTaThI
HAy4YHO-UCCIIEI0BATEIbCKON
JIESATEIIbHOCTH B BUJIE
CTaTe!, JOKJIAJ0B, HAyYHBIX
OTYETOB U IIPE3CHTALUN C
UCIIOJIb30BAaHUEM CUCTEM
KOMITBIOTEPHOU BEPCTKU U
HaKeTOB O(PUCHBIX
porpamm

N 1-20mnk-3 [IpumensieT
KOMIIBIOTEPHBIE TEXHOJIOTUU
JUISL IPEJICTaBIICHUS
pe3yJbTaTOB HAY4YHO-
HCCIIeI0BATEIbCKOM
JIeITCIbHOCTH

3HaThb.

- COBPCMCHHbBIC KOMIIBXOTCPHBIC
TCXHOJIOTHUU IJIA NPCACTABJICHUA
pPE3yJIbTAaTOB Hay‘lHO'I/ICCHC,ZLOBaTeHLCKOI\/’I
JCATCIIbHOCTH.

YMETh:
- ¢ momo1pio cuctemul LaTeX, co3maBarh

Hay4HbIE TyOJUKAITUU U TIPEe3EHTAIIUN
JTIOKJIJ0B 110 TEMAaTUKE MPOBOANUMBIX
HAYYHBIX HCCJIEJOBAHUI.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme

[Tpuxmnannas ¢u3uka mia3Mbel U ynopaBiseMblil TepMosiaepHblii cuaTe3 (aanee — OITOII), HampaBneHus
noarotoBku 14.04.01 Snepnas »HepreTmka W TerwuioQu3WKa, YypOBEeHb OOpa3OBaHHS: BBICIIEE
o0Opa3oBaHHe - MaruCTpaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh JuciuninHa 6a3upyercst Ha ypoBHe OakajgaBpuara

Pe3ynbrarhl 00yueHus, MOJTYYEHHbIE IPYU OCBOEHUH HMCHUIUIMHBI, HEOOXOIUMBI NPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 KommbrotepHsie 40 1 10 - 10 - - - - - 20 - Ilodz0moska K KOHmMPOALHOU padome:
TEXHOJIOTUH JIs H3yyeHue maTrepuaioB Mo pa3aeiy
IIOMCKa U "KomnbroTepHbIe TEXHOJIOTHH IJIS TIOMCKA U
HpeICTaBICHUS NPE/ICTAaBIICHUS HAYyYHO-TEXHUYECKON
Hay4YHO-TEXHUUYECKOHI nHpopManuu" 1 NOArOTOBKA K KOHTPOJILHOI
nHpopmanuu pabore
11 KommnerotepHsie 40 10 - 10 - - - - - 20 - Ilodzomoexa Kk meKyuiemy KOHmMpOio:
TEXHOJIOTUH IJIs IToBTOpEHNE MaTepuaa Mo pasaety
TIONCKA U "KoMITbIoTepHBIE TEXHOJIOTUH IS IOUCKA U
TIPEACTaBICHNUS MIPE/ICTABIICHUS HAYYHO-TEXHUIECKON
HayYHO-TEXHUUYECKOH nHpOopManuu"
nHpOpMALUH Ilodzomogxa domawinezo 3adanua:

IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peleHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHue
BBIIAETCA CTYICHTAM I10 U3Y4YEHHOMY B pasjiene
"KomnbroTepHbIe TEXHOJIOTHH IS TIOMCKA U
MIPE/ICTABIICHUS HAYYHO-TEXHUIECKON
nHpopManuu" MaTepuany. JJomomHUTEIFHO
CTYZIEHTY HEOOXOANMO M3YUHTh JIUTEPATypy U
pa3o0path npUMepHI BHIIOIHEHUS TTOJOOHBIX
3aganuil. [IpoBepka JOMaIIHEro 3a1aHus
MPOBOJUTCA MO NPEACTAaBICHHBIM IHCbMEHHBIM
paboram.

ITodzomoska Kk npakmuyecKum 3aHAMUAM:
N3yueHnue marepuana o pasaeny
"KoMmnbroTepHbIE TEXHOJIOTHH IS TIOMCKA U
MIPEJCTABICHNS HAYYHO-TEXHUIECKOH
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nHpOpManUU" TOJTOTOBKA K BHITOJHCHHUIO
3a/laHui Ha MPaKTUYECKUX 3aHATUAX
Camocmoamenbhoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"KoMnbprOTepHBIC TEXHOJIOTHH IJIS TIOMCKA U
MIPEICTaBICHNS HAYYHO-TEXHUIECKOH
nHpOpManun"

Tloozomoexka pacuemuvix 3ad0anuii: 3a1aHus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHU3a/1a4 110
pazneny "KoMibloTepHble TEXHOJIOTHH IS
MOKCKA U MPEACTaBICHUS HAYYHO-TEXHUYECKOM
nHdopmanuu". CTyJeHTH HEOOXO MO
MIOBTOPUTH TEOPETUIECKUI MaTepHUall,
pazo0paTh NpUMEpPHI PEIICHHs] aHATTOTHYHBIX
3a[ad. MPOBECTH PACUETHI IT0 BAPHAHTY 3aJaHUs
U CIIeNIaTh BRIBOIBL. TeMaTHKa pacd&THOro
3amaHust: MoAenpoBaHNe B3aNMOACHCTBHS
4yacTHI ¢ BelecTBOM 3 yacTb. KoMmbroTepHbIi
IKCICPUMEHT

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOB:

[3], ctp. 1-40
[4], cTp. 4-200

2 KommerorepHsie 86 22 22 42 IlodzomogKa K meKkyuiemy KOHmMpOio:
TEXHOJIOTUH IS IToBTOpEHNe MaTepuaa no paszaeity
pelieHus 3a1a4 "KoMnbroTepHbIE TEXHOJIOTHU AJISI PEICHHS
SIIEPHON PHEPIETUKH U 3a7a4 SACPHOM YHEPTETUKU U TETUIOPH3UKH"
TETIO(U3UKH Ilod2omoeka domauinezo 3adanusn:
2.1 KomnrerotepHbie 86 22 22 42 IMoxaroToBka goOMalIHETO 33aJaHHs HapaBJICHA

TEXHOJIOTUH JJISI
penieHus 3a1a4y
SNIEPHON PHEPTETUKH 1
TETIO(PU3UKH

Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3ajaHue
BBIIA€TCA CTYAEHTaM 110 U3YYEHHOMY B pasjene
"KoMnbIOTepHBIE TEXHOJIOTHA AJISI PEIICHHS
3a/1a9 siIePHON YHEPTETUKH U TETUIO(DU3UKH"
Marepuainy. JlOnoJHUTENIBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpy U pa3o0parts
MIPUMEPHI BBITIOTHEHUS TOT00HBIX 3aJaHHH.
[TpoBepka JoMaIIHero 3aJaHus IPOBOIUTCS MO
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NPE/ICTaBICHHBIM TUCBMEHHBIM paboTaMm.
Ilo020mogka K KOHmMpoNbHOU padome:
W3yuenne maTepHaoB Mo pa3jieny
KoMITproTepHBIE TEXHOIOTUH ISl PELICHUS
3a7a4 ACPHON SHEPTETHKH U TEINIODU3UKH U
MOATOTOBKA K KOHTPOJIBHOH paboTte
I10020mo6Ka K npaKmu4eckum 3auAMuaM:
W3zy4yenne marepuana 1o pasaeny
"KoMnbIOTEepHBIE TEXHOJIOTHA AJIS PEIICHHS
3aj1a4 sZIePHON YHEPTeTUKH U TEIIO(QU3UKH"
MIOJITOTOBKA K BBITMOJHEHUIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaerry
"KoMmbploTepHbIE TEXHOJIOTUU AJIS1 PELLEHUS
3a7a4 SACPHOM YHEPTeTUKU U TEIUTOPH3UKH"
Iloozomoexka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pazneny "KoMmploTepHble TEXHOIOTHH IS
pemnIeHus 3a1a4 AAepHON SHEPTETUKH U
teropusnku”. CTyIeHTb HE00X0 MO
MTOBTOPUTH TEOPETUIECKHUH MaTepHa,
pa3o0paThe NpUMEpPHI PEIICHUS AaHATOTUYHBIX
3a7a4. MPOBECTH PACUYETHI 110 BAPHAHTY 3aJaHU
U cenaTh BeIBOABL. TemaTuka pacu€THOro
3aganHus: MozennpoBaHue B3auMO/IEHCTBUS
YacTHIL ¢ BemecTBoM | gacTes. Beibop meTona
MOJIETIMPOBaHus, pa3paboTKa aIropuTMa 1
rpagudeckoro uHTEepdeiica. 2 yactb. Co3manue
IIPOrpaMMBI ¢ rpaduueckuM HHTEepdericom,
peanuzyromnel BBIOpaHHBIN METO
MOJICITUPOBAHHS
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], ctp. 382-542

[2], cTp. 185-256

3adeT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a cemecTp

144.0

32

32

0.3

62

17.7




‘ HToro 3a cemecTp ‘ 144.0 ‘ ‘ 32 ‘ - ‘ 32 ‘ - ‘ - ‘ 0.3 ‘ 79.7 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumuinael, CP — camocrositenbHas pabota crynenra; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Komnvromepnbie mexnono2uu 015 noucka u npedcmagieHuss Hay4Ho-mexHuyecKou

quZgogzMaguu

1.1. KoMnbroTepHble TEXHOIOTMH JUIs [IOMCKA U IPECTABICHUS HAyYHO-TEXHUUECKON
uHpopmanuu

Hcnonb3oBanue cetu MHTEpHET Ans MoOMCKa yueOHOW M HaydHOW mH(popmanuu. [IpuHImIEL
opranuzanuu 0a3 Hay4yHbIX M CIPaBOYHBIX JaHHbIX. KOMIIBIOTEpHBIE TEXHOJOTMH B OOMEHE
Hay4yHOi wuH(opmanueil. bubmmorpapuueckue u pedepaTuBHble 0a3bl JaHHBIX. [lyOnukanums
Hay4YHOW M TexHu4eckoil mHpopmanuu. M3natenpckas cuctema LaTeX. YcraHOoBKa M HacTpoiika
LaTeX. OcHOBHBIE TOHATHS: KOMAaHIbl, T'PYIIbI, OKpYXeHHs, mapamerpbl. HaGop ¢opmyn u
tekcTa. Co3aHue NCceBIOPUCYHKOB, Tabuul. Ctunu oopMieHHs TOKYMEHTa, pa30UeHue TeKCTa
Ha pasfenbl, THUTYJIbHbIM Jnuct, ornasineHue. Co3ganue (OPMATUPOBAHHBIX — CIIMCKOB
ouomorpaduu. Co3znanue npe3eHTaIum.

2. Komnviomephnvle mexnono2uu 05 peuwierus 3a0ay 10epHoll JHep2emuKy U menaiodusuxu

2.1. KommnbroTepHble TEXHOJIOTHH JIJISl pELISHHs 3a/1a4 sIIEPHON SHEPTETHKHU U TeIIO()U3UKU

Crneuvanu3upoBaHHbIE U YHHUBEpPCAIbHBIE MPOTPaMMHBIE MPOAYKTHI Il HAy4YHbIX U
TexHudeckux pacuéroB. Kparkas xapakrtepuctuka cucteMbl MATLAB. MHWHrepdeiic u
Bo3MoxkHOCTH cucteMbl MATLAB. Hactpoiika paboueit cpenpl. O0bektsl 1 komanasl MATLAB.
Knaccsl, cBoiictBa, Meroabl. Tumbl kiaaccoB. Value- u Handle-knaccel. CoObITHSL U pearupoBaHue
Ha coObrTus. IlpuHUMIBI M IpakTHKa co3JaHUs uepapxuu KiaccoB. ['paduueckue 0OBEKTHI
MATLAB: figure, axes, line. Co3nanue rpaduueckoro untepdeiica monszosarens (GUI Matlab).
Kommunstop MATLAB. OcnHoBbl  pabotst ¢ Kommunstopom MATLAB. Texnonorus
UCIIOJIb30BaHUs MaremMaTudyeckux Bo3MoxHocTeli MATLAB s pelieHuss HHXXEHEPHBIX H
HayuHblX 3amady. Muctpymentapuii. MATLAB-a. KomnbloTepHbli  3KCHEPUMEHT. OTalbl
IIPOBEJEHUS KOMIIBIOTEPHOIO JKCIEpPUMEHTA. VIMUTAllMOHHOE MOJENIMpPOBAaHUE B  AIEPHON
SHEPreTUKUu M Teriodu3uku. YucieHHOe MOAETUPOBAaHUME METOAOM YacTull. MosekyaspHas
muHamuka (M/I). Metonq Monte-Kapno (MK). MoaenupoBanue mia3mbl. becCTONKHOBUTENbHBIE
Mozenu miazMbl. M/l MonenupoBaHuE TBEPAOro TeNa, >KUJIKOCTH M (Da30BBIX MPEBPALICHU.
MonenupoBaHue B3aUMOJECHCTBUS 3apsKEHHBIX YaCTHUI] C TBEPABIM TeIOM. UHCIIEHHOE pelleHue
ypaBHEHHUs NepeHoca yactull B BemectBe. MK MonenupoBaHue oTpakeHHs 3apsSKEHHBIX YaCTHUIL
(371eKTPOHOB, MOHOB) OT MMIIEHEH U3 KOHCTPYKLUMOHHBIX MAaTe€pHajoB SJEPHOM SHEPreTUKH.
IIporpammer MK MozaennpoBaHus 3J1€EKTPOHOB U HOHOB B TBEPAOM TeEJIE.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. KontponbHas padota 3. «I"paduyeckuii unrepdetic nmonp3zoparens B cucteme MATLABY;
2. M/I moaenupoBaHHe TBEPOIO Teja, KHUJIKOCTH U (a30BbIX MpeBpaieHuid. onHble
MUKPOKPHUCTAILIBL;
3. 3amura nepBoi 4acTH pacyeTHOTO 3a/1aHus;
4. MopaenupoBaHue IJ1a3Mbl. beCCTOIKHOBUTEIBHBIE MOJICIIN TJIA3MBI;
5. Coznanue rpadguueckoro uHTepeiica nomszoatens (GUI Matlab);
6. U3natenbckas cucrema LaTeX. Coznanue popmMaTupoBaHHBIX CIIUCKOB OMOIMOrpaduu ¢
nomo1isio BibTeX;
7. NU3narenbckas cuctema LaTeX. Co3nanue npe3eHTaImii;
8. Pabora c 6ubaunorpadpuueckumu u pedeparuBueiMu 6a3amu ganHbix (PUHILL, Scopus, Web
of Science);
9. O0BEKTHO-OpUEHTHPOBaHHOE MTporpammupoBanue B cucteme MATLAB. Komnusitop
MATLAB;
10. Uznatensckas cuctema LaTeX. YcranoBka u Hactpoiika MikTeX, LyX. Co3nanue



HAy4YyHOT'O TOKYMEHTA;
11. KonTponbHas pabora 2. «Bepctka HayuyHoro Tekcta B cucteme LaTeXy;
12. 3amura TpeTell YacTu pacueTHOTrO 3a/laHus;

13. KonTponbHas padora 1. «Ilouck HaydyHOM MHGOPMAIIMH 110 HAYYHBIM, CIPABOYHBIM U
pedepaTuBHBIM 0a3aM JaHHBIXY;

14. MoaenupoBaHue B3aUMOJEHCTBUS 3apsKEHHBIX YaCTHIL C TBEPJIbIM TeJIOM. YHCIIeHHOE

pelleHne ypaBHEHUS IIEPEHOCA YaCTHIL B BELLIECTBE;

15. TexHOnOTHS UCIIOIB30BaHU MaTeMaTudecKux Bo3MoxkHocTed MATLAB niist pemienus

WHXXEHEPHBIX U HAy4YHBIX 3a7a4;
16. 3amuTa BTOpOM 4acTy pacyeTHOIO 3aJJaHHUs.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEYCMOTPEHO
3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPEIICTBO
(TN ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00YUYEHUS 10 AUCLUILINHE Kogsr
COOTBETCTBUHU C
(B cOOTBETCTBUU C pazjesioM 1) WHJIUKaTOPOB n3.1)
1 | 2
3HaTh:
OCHOBHBIE MTOHATUS (GU3UKU TIA3Mbl U METOJIbI €€ TEOPETHUECKOTO TectupoBanue/Tect 6. «MoaenupoBaHue
ONMCaHUsA N-1lonk-1 + ($u3HYECKUX MPOLIECCOB B SAECPHOM
HHEPreTUKE U TEIIOPU3UKE
OCHOBHBIE METO/]Ibl MOJICJIMPOBAHUS (PU3HUUECKUX MPOLIECCOB B TectupoBanue/Tect 6. «MoaenupoBanue
SJICPHOM SHEpPreTUKe M TeIIoPU3NKe N-20rk-1 + (bU3MYECKUX MPOLECCOB B SIIEPHOI
SHEPreTHKE U TEIIO(PU3IUKE»
TEXHOJIOTHIO UCIOJIb30BaHUS MATEMATUYECKUX BO3MOXKHOCTEN TectupoBanue/Tect 6. «MoaenupoBanue
MATLAB nnst penieHust MHKEHEPHBIX M HAYYHBIX 3a/1a4 N -lonk-2 + (UBUYECKUX MPOIIECCOB B sAIEPHOM
HHEPreTUKE U TEIIOPU3UKE
OCHOBBI 00bEKTHO-OPUEHTUPOBAHHOTO IPOrPAMMHUPOBAHUS B TectupoBanue/Tect 6. «MoaenupoBaHue
cucreme MATLAB N-20rmk-2 + (U3NYECKUX MPOLIECCOB B SIIEPHOI
SHEPreTHKE U TEII0(PU3UKEN
COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHUH JIJIS MIOUCKA U aHAJIN3a [TpoBepounas padota/Tect 1. «Ilouck u
Hay4YHO-TEXHUUYECKOW HH(POpMaLIUU N-lorxk-3 + aHaJIM3 HAy4YHO-TEXHUYECKOU
nH(pOpMALIUN»
COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUHN IS IPECTaBICHUS [TpoBepounas pabota/Tect 1. «Ilouck u
pe3yJIbTaTOB HAYYHO-HCCIIEA0BATEIBCKOMN AEATEIbHOCTH NJI-20mk-3 + aHaJIn3 HAy4YHO-TEXHUYECKOU
uHpOpMaLIUN
Ymersb:
BBITIOJIHATh KOMIIBIOTEPHBIN SKCIIEPUMEHT € TOMOIIBIO IIPOTpaMM [TporpammupoBanue (ko)/3ammra nepBoi
MOJICIIUPOBAHUS U TPOBOJIUTH 00PaOOTKY M aHAJIU3 PE3yIbTaTOB W I-1lork-1 + + 9aCTU PACYETHOTO 3aJaHHs
KOMIIBIOTEPHOI0 IKCIIEPUMEHTA
COCTABJISITh AJITOPUTM PELICHUS ITOCTaBICHHOM 3a/1a4H, [IporpamMmmupoBanue (koxa)/3amura nepBoi
3alporpaMMHpPOBATE €0 WIHM MOJ00PaTh yXkKe N3BECTHBIN N-20r1k-1 + 4acTH PAcUETHOTO 3aJlaHus
IIPOTrPaMMHBIN IPOJYKT
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CaMOCTOATCIIbHO BBI6paTI) MaTe€MaTUYCCKHUE MOJCIN U ITPUMCHATH

[TporpammupoBanue (kom)/3ammra BTOpon

HYXXHBIE METOJIBI I MOJEITUPOBAHHMSI ITPOLIECCOB B SIIEPHOM NJI-1onk-2 YaCTH pacCueTHOTO 33aHus

SHEPreTUKE U TEeIIOPU3UKE

CO3J1aBaTh U OTIAKUBATH OO BEKTHO-OPUEHTUPOBAHHBIE [TporpammupoBanue (ko)/3ammra BTOpon
IIPOrpaMMBbl, a TaKkKe pazpabaTbiBaTh MHTEP(ENCHI, HCIIONIB3Ys VJT-20mmc YaCTH pacueTHOIo 3aaHus

cpeny pa3pabotku MATLAB u coBpeMeHHBIE SI3BIKH ’

IPOrpaMMHUPOBAHUS

MCIOJIb30BATh MOTYYEHHBIC PE3yJbTaThl U3 Pa3IMYHBIX HAyYHBIX, [TporpammupoBanue (ko)/3ammra BTOpon
CIpaBOYHBIX U pedepaTuBHBIX 0a3 AaHHBIX I npeacrasieHus ux | MJI-lonk-3 YaCTH pacueTHOro 3aaHus

B HanOoJee yao0HO! i aHanm3a Gpopme

¢ nomobto cuctemsl LaTeX, coznaBars Hay4dHbIe MyOIMKALMK U [TporpammupoBanue (koa)/3amura BTOPOi
MIPE3CHTAIMH JOKJIAI0B 110 TEMATHKE MPOBOAMMBIX HAYUHBIX N-20mk-3 YaCTH PacueTHOTO 33aHUs

HCCIIeJOBaHUH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. 3ammTa BTOpOi Yactu pacuerHoro 3aganus (IIporpammupoBanue (kon))
2. 3ammTa nepBoii yacTu pacuetHoro 3ananus ([IporpammupoBanue (Kom))

Dopma peanuzanuu: [TucemenHas padora
1. Tect 1. «ITouck n aHanu3 HaydHO-TeXHUYECKOM nHpopmarun» ([IpoBepounas pabora)
2. Tect 6. «MojaenupoBaHue (PU3NYECKHUX MPOLIECCOB B SICPHOM SHEPTETUKE U TETIIO(QUZUKE»
(TectupoBanue)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp Nol)

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemectp.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. ITopwwes, C. B. KomnberorepHoe MonenupoBanue pusnueckux npoueccon B nakere MATLAB :
yueoHoe ocooue / C. B. [MopmraeB. — 2-e uzn. ucnp. — CII6. : Jlans-TIpecc, 2011. — 736 c. —
(Yuebnuku nns By3oB. CrniennanbsHas nuteparypa). — ISBN 978-5-8114-1063-7.;

2. Amoc I'.- "MATLAB. Teopus u npaktuka", (5-e uza.), U3parenscrso: "JIMK IIpecc", Mocksa,
2016 - (416 c.)

http://e.lanbook.com/books/element.php?pll_id=82814;

3. bounapenko U. C., Temxun U. O.- "HayuHno-uccnenoBarensckas padora", M31arenbeTBo:
"MUCHC", Mocksa, 2018 - (40 c.)

https://e.lanbook.com/book/115273,;

4. C. M. JIpBoBckwmii- "Pabota B cucreme LaTeX: kypc", MI3garenscTBo: "UHTEpHET-Y HUBEpCUTET
Nudopmannonnsix Texnonoruit (MHTYUT)", Mocksa, 2007 - (465 c.)
https://biblioclub.ru/index.php?page=book&id=234150.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpam;

3. Windows / OnepannonHas cucrema cemeicTra Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. Latex.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za gaunbix Scopus - http://www.scopus.com

6. HaimonasbHasi 3JieKTPpOHHAs1 oubmoTeKa - https://rusneb.ru/

7. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

8. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

9. ITopTan oTKPLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

10. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/IA U COLUATBLHOM 3amUTHI PD -
https://rosmintrud.ru/opendata

11. ba3a OTKPBITHIX JAHHBIX NPO(EeCCHOHAJIBLHBIX CTAHAAPTOB MUHNCTEPCTBA TPYAA U
connabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PP -
http://www.economy.gov.ru

13. ba3a oTKpbITHIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

14. DnexTponHas oTkpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

15. Uudopmanmnonno-cnpapoynas cucrema «Kogexc/Texakemepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HauuoHa bHBII MOpPTAaJI OHJIAKH 00yyeHusi «OTKpbITOE 06pa3oBanue» - https://openedu.ru
17. O¢puunanbublii caiiT @egepajsbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJIMpoOBaHUIO U
MeTpoJioruu - http://protect.gost.ru/

18. OTkpbITasi yauBepcuterckas nupopmannonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

19. OpunnanbHbli caiit MUHHCTEPCTBA HAYKH M Bbiclero odpa3oBanust Poccuiickoii
®denepanuu - https://minobrnauki.gov.ru

20. OpunmnanbHblii caiiT @eepaabHOI CJIyKObI 10 HA30PY B cepe 00pa30BaHUSA M HAYKH -
https://obrnadzor

21. ®enepanbHblii noprau "Poccuiickoe odpaszosanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HAaHMEHOBaHHe
VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUTSL TIPOBEJICHUS Beruucnurensnas CTYJI, JOCKa UHTEPAKTUBHAs, KOMIIbIOTEpHAs
JIEKIIMOHHBIX 3aHATUN U naboparopus CeThb C BBIXOJOM B lIHTEpHET,
TEKYIIEro KOHTPOJIA MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,

MHOT0(YHKIIMOHAJIBHBIN IIEHTP, CEPBED,
KOMIIBIOTEP NEePCOHANIBHBIN, IPUHTEP, HAOOPHI
J€MOHCTPALIMOHHOTI0 000PYAOBaHUS

VY4eOHble ayIUTOPHH A-110, CTOJI IPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
TUTST TIPOBEICHUS BrraucnmrensHas CTYJI, IOCKa MHTEPAaKTHBHAS, KOMIIBIOTEpHAs
MPAKTUYECKHUX 3aHATUH, nabopatopus CeThb C BBIXOJIOM B MIHTEepHET,
KP u KII MYJIbTUMEAUNHBIN TPOEKTOP, YKa3Ka Jla3epHasi,

MHOTO()YHKIIMOHAJIbHBIN IIEHTp, CEPBED,
KOMIIBIOTEP MEPCOHATIbHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOT'O 000PYAOBAHUS
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VYueOHbIC ayAUTOPUHN

ITomentenus mis

A-110, CTOJI TIPENO/IaBaTEIs, CTOJI KOMITBIOTEPHBIH,
JUTSL IPOBEICHUS BreruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAsS, KOMIIBIOTEPHAS
MIPOMEXYTOUHOMN naboparopust CeTh C BbIXOJI0M B MIHTEpHET,
arrecTranuu MYJIbTUMEAUNHBIN IPOEKTOP, YKA3Ka Ja3epHasd,
MHOTO(QYHKIIMOHAIbHBIN LIEHTP, CEPBED,
KOMIIBIOTEP MEePCOHANIBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS
ITomemenus s A-110, CTOJI IIPENOAABATEIISA, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSITENIbHOM Boruncnurensnas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEpHAS
paboThI naboparopus CeTh C BBIXOJI0M B MIHTEpHET,
MYJIBTUMEAUMHBIN POEKTOP, YKa3Ka JiazepHas,
MHOTO()YHKITHOHAJIBHBIN IIEHTP, CEPBEP,
KOMIIBIOTEP NEPCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS
[TomereHus s A-208, Kpeciio pabouee, pabouee MECTO COTPYIHUKA,
KOHCYJIbTUPOBAHHS [IpemonaBaTenbckas

CTOJ, Kad ISl TOKYMEHTOB, KOMIIBIOTEPHAS
CeThb C BBIXOJ0OM B MIHTEpHET, KOJIOHKH,

XpaHCHUs
o0opynoBaHus U

A-025, KnamoBka
1a00paToOpHOTO
o0opynoBaHus

y4eOHOr0 MHBEHTapPs

KOMITBIOTEP NEPCOHAIBHBIN, IIPUHTEP
cTeJuIaXx, 000py10BaHKE CIIELUAIN3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOMHBIOTGPHLIG TCXHOJIOTHH B H,Z[CpHOﬁ OHCPI'CTUKC U TGHJ’IO(bI/IBI/IKe

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:
Tect 1. «Ilonck n ananu3 HaydHO-TeXHUYECKOH nHPopManum» (IIpoBepounas padota)
Tect 6. «MoaenupoBanue (HU3MYECKUX MPOLIECCOB B SACPHON SHEPTrETHKE U TETIO(PU3UKE»

KM-1
KM-2

KM-3
KM-4

(TectupoBanue)

3amuTa nepBoil yactu pacuerHoro 3aaanus (IIporpamMmmupoBanue (ko))
3amuTa BTOpoi yactu pacuetHoro 3aaanus (IIporpamMmmupoBanue (Kox))

Buja npomexyTouHOi aTTecTaMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Howmep Paznen qucuummmHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 KoMrmbproTepHbIe TEXHOJIOTHH JIJIs TOMCKA U TIPEICTABICHHS
HAyYHO-TEXHHYECKON HHpOpMAaIH
11 KoMmbproTepHbIe TEXHOJIOTHH JIJIsI TOMCKA U TIPEICTABICHHS + + +
' HAYYHO-TEXHHYECKON MH(OopMaIim
5 KoMrbproTepHbIe TEXHOJIOTHH JIJIs1 PEIICHUS 33124 SISPHOM
DHEPIeTHKH ¥ TETUIO(DU3UKU
21 KomnprioTepHble TEXHOIOTUH AJIs PEeIISHUs 3a7a4 SAepHOM + + N
' DHEPIeTHKY M TEIUIO(OU3HKU
Bec KM, %: | 20 20 30 30
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