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AHHOTaNINA

JucuuminuHa  «/lomonHuTEnbHBIE  pa3Aenbl  MHXKEHEPHOIO  sApa»  BXOAUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — Mporpammy OakajgaBpuaTa IO
HANpaBJICHUIO TOATOTOBKM/ crenuansHocTH 15.03.06 «MexarpoHuka u poOOTOTEXHHUKA»
HarpaBiieHHocTH/ crienuanu3aiui «LIudpoBoil HHKUHUPUHT POOOTOTEXHHYECKUX KOMILICKCOBY.
Jucuunmna peanuzyercs kapeapoit «Ne32».

JucuuiuinHa ~ He  sBIseTcs  00s3aTenbHOM  NpU  OCBOGHHH  OOYy4aroIuMCs
o0pa3oBaTeNbHONW TMPOrpaMMbl W HAaIpaBlieHa HA YriyOneHHOe (OPMHPOBAHUE CIEAYIOLINX
KOMIIETECHIINH .

YK-1 «CrocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUI aHAIM3 U CHHTE3 MH(OpMAIUH,
IPUMEHATh CUCTEMHBIN IIOJXO/ AJIS PEIIEHUs IOCTABICHHBIX 3a7au»

OIIK-1 «Cnoco0eH NpUMEHATh €CTECTBEHHOHAY4YHBIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MAaTEMaTUYECKOI0 aHAJIN3a U MOJICJIMPOBAHUS B TPO(ECCUOHAILHON AEATEIbHOCTI

OIIK-2 «Crnoco0eH MpUMEHATh OCHOBHBIE METOBI, CIIOCOOBI M CPEICTBA IOIYyYEHUS,
XpaHeHHUs, epepaboTKU HH(POPMaLUK TP PELLICHUHU 3aa4d NPO(EeCCUOHANBHOMN NesITETbHOCTH

OIIK-4 «CrocobeH TOHUMATh HPUHIMIBI PabOThl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUI U UCIOJIb30BaTh UX JUIsl peIlieH s 3a1a4 IPOpeCcCHOHATbHOM 1S TETbHOCTI

CopepxaHue NHUCUUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C YINIyOJIEHHBIM
U3y4eHHeM JUCLUIUINH Sapa MHKEHEepHOro 00pa3oBaHus.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHHU3alUN
y4eOHOTo0 npolecca: MPaKTUYECKUE 3aHATHUS, CAMOCTOATENbHAs paboTa 00ydaroLierocs.

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popme 3aueta (4 cemectp).

OO0mast TpyA0EMKOCTh OCBOCHHS JTUCIUIUIMHBI COCTaBJIIeT | 3a4eTHyHO enuHuIly, 36
4acoB.

SA3bIK 00yUYeHHUS 110 AUCIHUIUIMHE KPYCCKUN»



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lens mpenogaBaHus AWCHUIUIMHBI 3aKIIOYACTCA B YIUIYOJICHUU 3HAHUW CTYACHTOB IPHU
OCBOCHMH SlJIpa MH)KEHEPHOTO 00pa30BaHMUs.

1.2. JucumminHa

ABIIACTCA

($aKkyJIbTaTUBHOW  JTUCHUILIMHON  TI0

HaITpaBJICHUIO

o0pa3oBaTeNbHOI MporpaMmMbl Beiciiero oopasosanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS 110 JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.
B pesynbrare M3ydeHUs NUCIHUILTUHBI OOYYAIOLIUICS JODKEH 00J1aaTh CICIyOIUMU
KOMIIETEHIIMSIMU WJTH UX Y4acTsAMH. KoMIeTeHIIMu M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMNA U HHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna)

Ko 1 naumenoBanue

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA

KOMIIETEHIINH KOMIIETEHIINH JIOCTHKEHUS] KOMIIETEHIIUU
VYK-1.3.1 3HaTh METOIMKH MTOUCKA, cOOpa
1 00paboTKu MH(GOPMAITUH, B TOM YUCIIE
C UCTIOJIh30BaHNEM HH(POPMAIIMOHHBIX
VYK-1 Crnocoben TEXHOJIOTHH, BKIIIOYas
OCYIICCTBIISATH TIOUCK, WHTEJUICKTyaJIbHBIC
kputnueckuii ananu3z 1 | YK-1.Y.1 yMeTs npuMeHsATh METOUKU
YHuBepcanbHbIC
CHHTE3 HH(pOpMaInH, nowucka, coopa u 00paboTKH
KOMIIETEHITHH

IMPUMCHATDb CUCTEMHBIN
noaxoa AJid peIICHUA
IIOCTABJICHHBIX 3a1a4

uH(OPMALIMU, B TOM YHCIIE C
MCIIOJIb30BaHUEM MCKYCCTBEHHOTO
MHTEJUIEKTA

VYK-1.B.2 B1agers HaBbIKAMUA
CHUCTEMHOI0 MOJIX0/Ia JIJISl PEIICHHS
[MOCTaBJIEHHLIX 3a1a4

Ob6menpodeccnonanbHbIe

KOMIICTCHIIN N

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHbIC U
0OLIEMH)KEHEPHbIE
3HaHUS, METOIbI
MaTeMaTHIECKOTO
aHam3a u
MO/JICIIMPOBAHUS B
npodeccuoHaNbHOM
JIeSITeTIbHOCTH

OIIK-1.VY.1 ymeer pewmiatb cTaHiapTHbIE
npodeccuoHaNbHbIE 3a/1a4H C
MIPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
001IEeNH)KEHEPHBIX 3HAHHM, METOIOB
MaTeMaTUYeCKOro aHalin3a 1
MOJICIIUPOBAHUS

OIIK-1.B.1 BmageeT HaBBIKAMH
TEOPETHYECKOTO M KCIIEPUMEHTATHHOTO
UCCIIeIOBaHUS OOBEKTOB
poeCCHOHAIBHON e TETHHOCTH

Ob6menpodeccnonanbHbIe

KOMIICTCHIIN U

OIIK-2 Cnocoben
MPUMEHSITh OCHOBHBIE
METO/bI, CIOCOOBI U
CpeZCTBa MOJTYyYEHUS,
XpaHeHus, mepepadoTKu
uH(pOpMaLuu Ipu
peIIeHnH 3a1a9
poQeCCHOHATBHON
JIeSITeTIbHOCTH

OIIK-2.V.1 ymeer npuMeHATh METOBI
MIPEJICTaBICHUSI U aITOPUTMbI 00pabOTKH
JTAaHHBIX, UCIIOJIb30BaTh IU(PPOBBIE
TEXHOJIOTUH ISl pelIeHUs
npodeCCHOHATBHBIX 3a1a4

O6menpodeccrnoHanpHbIE

KOMIICTCHIIN N

OIIK-4 CnocobeH
MOHUMATb TTPUHIIUITHI
paboThl COBPEMEHHBIX
UH(OPMAIITMOHHBIX
TEXHOJIOTHH 1
HCIIOJIb30BATh MX JIJIs

OIIK-4.VY.1 ymeer npuMeHsATh
COBpEMEHHbIE IU(POBBIE U
MIPOrpaMMHBIE CPE/ICTBA, B TOM YHCIIE
OTEUYECTBEHHOTO ITPOU3BOJICTBA, IPU
peLIeHUH 3a7a4d Mpo(eCcCUOHATBHOM
JIESITEIIbHOCTH
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pelieHus 3a1aq
npo¢eCCHOHATBHON
JIESITEIIBHOCTH

2. Mecro nucuurmHbl B cTpykType OI1

JucuumnimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
[IPU U3YUYCHUH CIICTYIOUIUX TUCIUIUINH:

— «/IHOCTpaHHBIN S3BIK»,
«Hcropusa Poccun»,

— «Marematuka. MaTeMaTH4ECKUN aHAIU3»,

— «MareMaTnka. AHAIUTHYECKasi TEOMETPUS U JIMHEHHas arebpay,

— «XHUMHUD,

— «®Dusukay,

— «MarepuasioBeeHue,

— «Dunocodusy,

— «OKoaorusay,

— «OKOHOMHKA,

— «DneKTpoHUKay,

— «AJTOpPUTMU3ALMS U IPOTPAMMUPOBAHUEY,

— «HMmKeHepHas U KOMIBIOTEpHAS rpadukay.

3HaHUs, TOJYyYEHHbIE NPU HM3YYEHHM MaTepuaia JaHHOW JUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUHU APYTUX TUCHUTLIINH:

— «[IpennpodeccnonanbHas MOATOTOBKAY.

3. OO0BEM ¥ TPYIOEMKOCTh JTUCITUTUIAHBI
JlaHHbIe 00 00IIEM OO0beMe JMCIUILIMHBI, TPYIOSMKOCTH OT/CIbHBIX BHIOB Y4eOHOU
paboTHI IO TUCUIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOEMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tabimue 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIIUHBI

TpynoemkocTs o

Bun yuebHoli paboThl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 1/36 1/36
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
Ayoumopnuie 3anamus, BCEro vac. 17 17

B TOM YHCJIC:

nexru (JI), (gac)

npakTuyeckue/cemuHapckue 3anstus  (I13),

(226) 17 17

naboparopusie padbotsl (JIP), (dac)

KypcoBoil mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmosamenvnas paboma, Bcero (dac) 19 19

Buo npomesxcymounoit ammecmayuu: 3adyer,

ayer ayer
audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) 3aue 3aue

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpepnenenne TpyT0€MKOCTH JTUCIUTUIMHEI 10 pa3eiaM | BUAAM 3aHATHN.
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Pazgenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, HX TPYAOEMKOCTh

Paznensl, TEMbI JUCLIMIIIAHBI

Jlekun
(gac)

I13 (C3)
(gac)

JIP
(gac)

KII/KP
(gac)

CP (gac)

Cemectp 4

Paznen 1. MadopManimoHHO-aHATUTHYESCKIE METOIBI
pelIeHns HHKEHEPHBIX 33/1a4

Tema 1.1. IlocraHOBKA MHXEHEPHOH 3a/1auu U
CHCTEMHOE MPEACTaBIeHUE 00bEKTa

Tema 1.2. TTouck, oTOOp ¥ KpUTHIECKAs OLICHKA HAYYHO-
TEeXHUUECKOH MH(pOpMaIUK

Tema 1.3. IIpuMeHeHue HUQPPOBHIX U UHTEIIEKTYaIbHbBIX
MHCTPYMEHTOB JUIS aHAJIM3a, IPOBEPKU M CHHTE3a
uHbopMaIn

Paznen 2. MaremaTtuueckoe MOAEIUPOBAHUE U
YHCIICHHBIC METOBI

Tema 2.1. IlepeMeHHbIe, JOMYIICHUS, ypaBHEHUS,
HayaJIbHbIC U TPAHUYHBIC YCIOBUS MHXECHEPHON MOAENN
Tema 2.2. ®yHKINN HECKOIBKUX [TEPEMEHHBIX,
KOMIUTIEKCHBIE YHcia, psibl U auddepeHnanbHbIe
YpaBHEHUS B HH)KEHEPHBIX 3a/1a4ax

Tema 2.3. UncnieHHOE pernieHne, OIeHKa MOTPEITHOCTH U
BU3YaJIM3aLHs pe3yIbTaTOB

Paznen 3. @usnueckue 3aKOHBI M BEIUUCIUTENbHBIN
OKCTIEPUMEHT

Tema 3.1. [IpumeneHne 3aKOHOB MEXaHUKH,
TEPMOJMHAMUKH, 3JIEKTPHUECTBA U MarHeTU3Ma
Tema 3.2. [InanupoBanue GU3NIECKOrO U
BBIYHCIUTEIFHOTO IKCIIEPIMEHTA, Pa3MEPHOCTH H
HEOMPEAEICHHOCTh PE3YJIbTATOB

Tema 3.3. Bepudukarust 1 HHTEpIpeTaLys MOJICIN
HIIEKTPHIECKOTO WM TETJIOBOTO Iporecca

Paznen 4. UnxenepHas rpaduka u nudposas
TEXHUYECKAast JOKyMEHTALU

Tema 4.1. Bugpl KOHCTPYKTOPCKOU JOKYMEHTAIIUN U
ocHoBHBIE TpeOoBanust ECK/]

Tema 4.2. BoinonHeHne uyepTeska NpocToro 00beKTa 1
MNPUHLUIHAIBHON 3JIEKTPHUUECKON CXEMBI B
KOMITEIOTEPHOM TpaueCKOM peaKkTope

Tema 4.3. OopmieHre OCHOBHOM HAJIIHCH,
0003HaYeHHUH, pa3MEpOB U MOSICHUTEIHHBIX MaTEePHAJIOB

Paznen 5. KommnekcHoe perenne nH>KEHEPHOH 3a1auu U
1 poBasi TPACKTOPHS CaMOPa3BUTHS

Tema 5.1. BeIOOp MporpaMMHO-TEXHHYECKUX CPEICTB U
OpraHu3anyus BOCIPOU3BOIUMOTO pabodero mporecca
Tema 5.2. [ToaroroBka mu@ppoBOro HHKEHEPHOT'O OTYETA U]
MpEACTaBICHUE PE3yIbTaTOB

Tema 5.3. AHanu3 IeUIMTOB KOMITETCHIIHN, ITOCTAHOBKA
00pazoBaTenbHBIX LEeNeH U POPMUPOBAHNE HTEKTPOHHOTO
noptdosmo

Uroro B cemectpe:

17

19

HUroro

17

19

HpaKTqucxas{ IoATOTOBKAa  3aKJIOYaCTCA B

0o0y4JalmUMHUC  OMNpPENETCHHBIX  TPYIOBBIX
npodecCHOHATIBLHOMN 1 TeTbHOCTBIO.

byHKIHH,

HCMMOCPCACTBCHHOM
CBA3aHHBIX

BBITIOJTHEHUH
¢  Oynymei




4.2. CopnepkaHue pa3/esioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copepxanue pa3felioB U TeM JICKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIMOHHOTO IHMKJIA

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NPe1yCMOTPEHO

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

Ne | TeMsbl npakTU4YeCKUX
n/n 3aHATUH

@OpMBI IPAKTUYECKUX
3aHATHI

TpynoeMKOCTb,
(gac)

N3 Hux
[IPAaKTUYECKOU
MOATOTOBKH,
("ac)

No
paznena
JUCIUIIL

JIAHEI

Cemectp 4

NupopmanmonHo-
aHAINTHYECKOe
000CHOBaHHE PEIICHUS
3a/TaHHOYN MH)KEHEPHOU

1 poOIIEeMBI €
IpPUMEHEHUEM
CHCTEMHOTO TOAX0Ja U
IU(PPOBBIX, B TOM YHUCIIE
HHTEJUICKTYTbHBIX,
HHCTPYMEHTOB

AHaIMTHYECKUI
MIPAKTUKYM

ITocTpoenue
MaTeMaTHYCCKOM
MOJIETU ¥ YHCIIEHHOE
2 pelieHue ManeHepHOIEI
3a/1a4¥ B DJIIEKTPOHHOU
Ta0JINIIE WITU Cpejie
MIPOrPaMMHPOBAHUS C
OIIEHKOM MOTpenIHOCTH

PacuetrHo-rpaduueckas
paboTa

KommbroTepHsbrit
(uznyeckuii
9KCIIEPUMEHT:
MOJIEIIUPOBaHHE
3 SJIEKTPHIECKOTO WIIH
TEIJIOBOTO Ipoliecca,
MPOBEPKA pa3sMEPHOCTEN
1 BepuduKanus
Pe3yJIbTaTOB

KomnsrorepHsrit
MPAKTUKYM

Pa3paboTka yepTexa

MPOCTOTO OOBEKTA U
NPUHLIAIINAIBHON

3JIEKTPUUECKON CXEMBI C

4 opopmiIeHHEM

(parmenTa
KOHCTPYKTOPCKOM
JOKyMEHTalluH 10
ECKJ

I'padmaeckas pabota

KommnnekcHbrit
5 WH)KCHEPHBIN MUHU-
MIPOEKT: BHIOOD

1M (POBBIX

[IpoexTHas pabora




UHCTPYMEHTOB,
HOATOTOBKA OTYETA,
3allUTa PEeLIeHUs U

(hopmMupoBaHUE
VHIUBUY ATEHOU
TPAaCKTOPHH Pa3BUTHUS

Bcero

17

4.4, JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTb IPUBECHBI B TaOIUIIE 6.

Tabnuna 6 — JlaboparopHble 3aHSITHS U UX TPYJI0OEMKOCTh

Ne
/o

Haumenosanue 1abopatopHbIx paboT

TpynoemMKocTsb,
(uac)

N3 Hux Ne
PaKTHUYECKOH | pazziena
MOJATOTOBKH, | JUCIIHIT
(dac) JIUHBI

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

Bcero

4.5. BeInonHeHne KypcoBOro IpOeKTa/ KypcoBOi pabOThI

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbl caMmocTosTenbHON pabOTHI B €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.
Tabnuua 7 — Buasl caMOCTOSITENIbHOW Pa0OThI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 4,
Bun camocrositensHoi paboTh
yac yac
1 2 3
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
IToaroToBKa K MPOMEXYTOYHOMU 9 9
artecrauuu (ITA)
Bcero: 19 19

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUaOIIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B

IL.11. pa3enoB 6-11.

6. IlepeueHb MEYATHBIX ¥ ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUSOHBIX M3TaHUH

Kommaecto 9K3CMILUIAPOB B

Hludp/ oubnmoTeKe
URL ajpec bubnuorpaduyeckas ccpiika (KpOMe EKTPOHHBIX
9K3EMIUISIPOB)

e.lanbook.com/book/426125 | Aunpeesa, T. A. OCHOBBI HAY9IHBIX
HccieIoBaHu | yueOHoe mocobue / T. A.

Amnppeesa. — Cankr-Ilerepoypr : CIIOI'YT
uM. M.A. bonu-bpyesuua, 2024. - 75 c. —
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ISBN 978-5-89160-311-0. — Texker :
3IEKTPOHHBIN.

e.lanbook.com/book/226487 | Kanmeikosa, C. B. Pa6ora ¢ Tabnunamu B
Microsoft Excel : yue6bHO-MeToqMUIECKO
nocobue 1y By3oB / C. B. Kanmbikosa, E.
1O. SIpomesckas, . A. BaHoBa. — 3-¢ m3 1.,
crep. — Cankr-IlerepOypr : Jlans, 2022. —
136 c. — ISBN 978-5-507-44447-2. — Texcr :
3IEKTPOHHBIN.

e.lanbook.com/book/331019 | Tutos, A. H. Python. O6paboTka qaHHBIX :
yueOHO-MeToryeckoe mocodone / A. H.
Tutos, P. ®@. Tazuesa. — Kazans : KHUTY,
2022. - 104 c. — ISBN 978-5-7882-3171-6. —
TekcT : ANeKTPOHHBIN.

e.lanbook.com/book/212063 | Kupees, B. 1. YnciieHHbIE METOIBI B
pUMepax M 3ajavax : yaeOHoe mocoodue / B.
. Kupees, A. B. [1anrtenees. — 4-¢ u3n.,
ucnp. — Cankr-IlerepOypr : Jlanp, 2022. —
448 c. — ISBN 978-5-8114-1888-6. — Tekcr :
JIEKTPOHHBIN.

e.lanbook.com/book/367019 | T'pabosckuii, P. U. Kypc dusukn : yuebHoe
noco6wue a1 By3oB / P. . I'paboBckmii. — 14-
e u3j., crep. — Cankt-IletepOypr : Jlans,
2024. — 608 c. — ISBN 978-5-507-47391-5. —
TEKCT : 2NEKTPOHHBIN.

e.lanbook.com/book/386441 | MmxenepHas rpaduka : yIeOHHUK 115 By30B /
H. I1. Copokus, E. [I. OnpiieBckuii, A. H.
3aukuHa, E. U. lllu6Ganosa. — 7-e u3f., UCHp.
u jon. — Cankt-IletepOypr : Jlans, 2024. —
432 c. — ISBN 978-5-507-47522-3. — Tekcr :
3JIEKTPOHHBIN.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaAIIMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «/HTepHeT)

URL anpec HaumenoBanue

https://pro.guap.ru/ DJeMeHTHI 3JEKTPOHHOTO Kypca MO JUCHHUIUIMHE pa3MeIlleHbl BHYTPH
OUOC I'VAII «MHTerpupoBanHas cpesa 00ydeHus».

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yeMOIro MpH OCYLIECTBICHUU
00pa30BaTeNILHOTO MpoIecca MO AUCLHUIIUHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOro obecrieueHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHpr mporpaMMHOTO 00€CIICUCHHIS

‘ Ne i/ ‘ HaumeHnoBanue



https://pro.guap.ru/

1 OnexrpoHHas nH(popmarmonHo-o0pa3oBatensHas cpena I'Y AIl «MHTerpupoBanHas
cpena ooyuenwusi» (https://pro.guap.ru/) pazpadborana corpyanukamu ['Y AIT (BBeneHa B
skcrutyartaiuio npukazom ['YAIT or 06.06.2017 Ne 05-215/17), nepeuens Moayel U
ux (QyHKIMOHAILHOE Ha3HAUCHKE U3JI0XkKEHBI 110 cchuike https://guap.ru/it/system/iso

2 OdunmanbHpIl callT 00pa3oBaTeIbHON OpraHu3alu B ceTH «MHTepHEeT»
(https://guap.ru/), paspaboran corpyanukamu I'YAII (BBeeH B 3KCILTyaTaIHIO
ITpukazom I'VYAII ot 23.03.2023 Ne 05-145/23).

3 Microsoft Office 2019 (morosop I'VAIIL, uHdopmaiius o JUIEH3UHU MPEICTABICHA 110
cebuike https://guap.ru/it/system/iso/po).
4 bpay3sep mis pabotsl B Untepuere SIunexkc bpaysep (nmunenszuun GPL/LGPL/MPL).
8.2. Ilepeuenb HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM,UCII0JIb3YEMBIX pu

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE
[lepeyeHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabnue 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne i/m HaunmenoBanue

1 OnexTpoHHbIN Katanor oubnnoreku ['YAII ¢ noctynom k 6a3e NOIHOTEKCTOBBIX
uznanuii (https:/lib.guap.ru.), moctymn yepe3 TUYHBINA KAOUHET YUTATEIS OUOIHMOTEKH
I'VAIL

2 Hayunas snexrponnas 6udanoreka «eLIBRARY» (https://elibrary.ru/), noctym yepes
TUYHBIN KabuHeT untarens ononuoreku I'Y All a taxxe no IP -agpecam I'Y Al

3 OBC «Jlanwy (https://e.lanbook.com/), noctyn yepe3 nuuHbBIil KAOMHET YUTATEIIS
oubmmotrexku 'Y AIl, a Taxoke o IP -anpecam 'Y ATL

4 OBC Znanium (https://znanium.ru/), noctyn 4epes THMUYHbBII KAOMHET YUTATEIIS

oubmmorexku ['YAIIL a Take mo IP -anpecam 'Y AIIL

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTEIILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOUMOCTH)
1 | MynpTuMeauiiHas J€KUMOHHAS ayAUTOPHUSL: 21-21 (yn. bonpimas

Crnenuanu3upoBaHHas MeOesb; TEXHUYECKHE CPEJICTBA Mopckas, 1.67, muT. A)

oOyueHus, Clly>Kalue s MPeCTaBlIeHusl yueOHOI
nHpopMauy 60IbIION ayAUTOPUH; HAOOP
JI€MOHCTpallMoHHOTO 060pynoBanust (MHTepakTUBHBIN
MYJIbTUCEHCOPHBIN JUCIUIEH HA IIEPEKATHOU CTOMKE
FocusTouch uaronans 70" — 1 mrt., [IBM — 1 mmit.);
ObecnieueH 10CTYM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny 'Y All o okanbHON
BBIYHCIIMTENILHON ceTH Wi Touke pocryna WiFi.

2 | Jlaboparopusi KOMITBIOTEPHOTO MOJICITUPOBAHHUS 31-04 (yn. bonbras
— ClIeuuaIu3upoBaHHasA MC6CHL; MOpCKaH, I[67, JIUT. A)

10




— TEXHUYECKHWE CpeACTBAa  OOYyYeHHs, ChOyXKalmue s
npeacTtaBieHuss ydeOHor wuHbopmaruu; [IOBM - [Tucnneit
uHTepakTHBHBIH HTC- 1 mT.

JlaGopaTopHoe obGopynoBanue: II9BM — «Mecto pabouee
aBTOMAaTH3UpPOBaHHOE» — 18 mIT.

OOecnieueH TOCTYI B AJIEKTPOHHYIO WH(POPMAIIMOHHO-
obpazoBarenbuyto cpeny ['YAII no nokansHOU
BBIYKMCIIMTENILHON ceTH Win Touke poctymna WiFi.

10. Omnenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TPOMEKYTOYHOH aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluu

Bu npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB
3auer Cnucok BONpocoB;
TecTsl.

10.2. B kauyecTBe KpUTEPHEB OICHKHM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI OOYYalOUIMMHCS MPUMEHSETCS S-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIb30BAThCS
100-0annpHast ~ mKama ~ MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL

Tabnuua 14 —Kpurepuu oLeHKH YpOBHS CPOPMUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

XapakTepucTrka c()OpMUPOBAHHBIX KOMIIETEHIMIA
5-0ayupHad mIKama P P (bop

OOyuaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOUJI MPOTPaMMHBIN MaTepua,

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €T0 U3J1araer;

— OMUPAsICh HAa 3HAHUSI OCHOBHOM W JIOMOJIHUTEIBHOW JUTEpaTypHl,
«OTJIIMYHO TECHO CBSI3bIBAET YCBOCHHBIE HAyYHbIC MOJOXKEHHS C MPaKTUYECKOU
«3a4TEHO» JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMesio 00OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOJIBI M 000OIICHHUS;

— CBOOOJIHO BJIJICET CUCTEMOM ClielMaTn3uPOBAHHBIX TTOHATUH.

— npaBuIbHO BeIIOIHUI 0T 90% 10 100% TecTOBBIX 3aaHuil .

OO6yuaromuiicst:

— TBEPJI0 YCBOWJI MIPOTPAMMHBINA MaTepHall, FPaMOTHO H, TI0 CYIIECTBY,
W3Naraer ero, Onupasich Ha 3HaHWS OCHOBHOM JTUTEPaTypHI,

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

«XOPOIIIO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOW JIEATEITHHOCTHIO
«3aYTEHO» HaIPaBJICHUS;

— apTryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CHCTEMOM CITeIINaTN3UPOBAHHBIX TTOHSTHH.

— IpaBWIIHHO BEIMOIHMI OT 70% 10 89% TeCcTOBBIX 3aaHui .

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IpPOrpaMMHBIN MaTepual,
10 CYILECTBY, M3JIAraeT €ro, ONUpasCh Ha 3HaHUSA TOJILKO OCHOBHOM

JIUTEPATYPHI;
«YIOBJIETBOPUTENILHO» | — JOIYCKAeT HECYIIECTBEHHbIE OMMOKHU U HETOYHOCTH;
«3aUTEHO — UCTIBITHIBAET 3aTPYJHEHHS] B MPAKTUUYECKOM MPUMEHEHUH 3HaHWH
HaIlpaBJICHUS;

— cnabo apryMEeHTHPYET HayYHBIE MOJI0KEHNUS,
— 3aTPYIHSICTCS B (POPMYJIMPOBAHUHN BBIBOJIOB M O00OIICHHUIA;
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— YaCTUYHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHITHH.
o *x
— IPaBUJILHO BBIMOJIHMWI OT 51% 10 69% TecToBBIX 3a1aHUi .

— o0yyarouuiics He YCBOWI 3HAYUTEIbHOM 4YacTU IMPOrpaMMHOIO
MaTepHaa;
— JIOIyCKaeT  CYyLIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU

«HEYAOBJICTBOPUTCIILHO» | paCCMOTPECHHUHU HpO6J’ICM B KOHKPCTHOM HaITPaBJICHUU,

«HE 3aYTEHOY — UCTIBITBIBACT TPYAHOCTH B MPAKTUYSCKOM MPUMEHCHHUH 3HAHMUIA,
— HE MOXKET apryMEHTUPOBATh HAYUHbIE MTOJIOKEHUS;

— He GOopMYIUPYET BEIBOJAOB M 0000IIEHUH.

— MPaBUJILHO BRINOJHUI MeHee 51% TecToBBIX 3ajaHuil .

10.3. TunoBble KOHTPOJIbHBIC 3aaHUsI WK MHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) nms sKk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 18 9K3aMeHa

Kon

Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa
MHAMKATOpPA

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocs! g5 3aueTa npencrapieHbl B Tadbauie 16.

Tabmuna 16 — Bonpocs! i 3adeTa

No

/o

Kon

IIepeuenb BOIPOCOB IS 3ayeTa
VHJIUKaTopa

1

Packpoiite sTansl IOCTaHOBKY MHXEHEPHOU 3a1aun: (GopMyIUpOBaHUE YK-1.3.1
1eJIH, OTIpeieNIeHue 00BEKTA, NCXOJHBIX JIAHHBIX, OTPAHUYCHUH U
KPUTEPHEB pe3yJIbTaTa.

OOBsSICHUTE TPUMEHEHNE CHCTEMHOTO TI0IX0a MPH IEKOMITO3UITUU
HMHXXCHEPHOro 00beKTa. PackpoiiTe MOHATHS IPAHUILL CHCTEMBI, BXOJIOB,
BBIXOJIOB, CBSI3¢H U OOPATHOM CBSI3U.

CdopmynupyiiTe cTpaTeruio Moucka HayqYHO-TeXHUYeCcKoi nH(opManuu
110 33/IaHHOW MHXKEHEPHOU mpobieme, BKITF0Yast 0 100p KIFOYEBBIX CIIOB,
CUHOHHMOB U MIOMCKOBBIX OIIEPaTOPOB.

CpaBHUTE TIEpBUYHBIC, BTOPUYHBIC, HOPMATUBHBIC U CITPABOYHBIC
HUCTOYHUKHU U OOBSICHUTE UX POJIb IPU 000CHOBAHNUU WHKEHEPHOTO
pelIcHHS.

HazoBuTe KpuTepun 10CTOBEPHOCTH, AKTYaJIbHOCTH, MOJHOTHI U
MPUMEHUMOCTH HayYHO-TEXHUIECKOTO NCTOYHUKA.

Onummre MeTo6I cOopa, Kitaccu(UKaIMU, COTIOCTaBICHUs, 0000IIECHHS
Y CHHTE3a JIaHHBIX, MIOJTYYCHHBIX U3 HECKOIBKUX NCTOYHUKOB.

Packpoiite mpasuiia 6ubarorpadguueckoro onvucaHus, MUTUPOBAHUS U
MPEIOTBPANICHIS] HEKOPPEKTHBIX 3aMMCTBOBAHH B HHKCHEPHOM OTYETE.

IIpoaHanu3upymnTe BO3MOKHOCTH U PUCKH IIPUMEHECHUS VK-1.V.1
WHTEJUICKTYyJTbHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI TIPH TMTOUCKE U
aHanu3e ukeHepHoi nadopmanmu. [IpennoxkuTe anropuT™ MNpoBEpKH
MIOJIyYEHHOTO PE3yJIbTaTa.

Packpoiite comeprkanue nmpuHIMa 00pa3oBaHUs B TEUSHUE BCEH KU3HU
Y €ro 3HaYCHHE JJISI THKEHEPA B YCIOBUAX TEXHOJIOTHUYECKUX
W3MEHEHUM.

OnumuTe 1udpoBbIe COCOOBl CAMOOIICHKHA KOMITETCHITHI M BBISIBJICHUS
neduuTa 3HAHUN U HABBIKOB 110 OTHOIICHHUIO K MPpodeccruoHaIbHON
3ajayve.
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Cdopmynupyiite u3mMmepuMyto o0pa3zoBaTeNbHYIO b MO MPUHIIUITY
SMART nnst ocBoeHHS BBIOpAaHHOTO HHYKEHEPHOTO HHCTPYMEHTA.
OnumuTe CTPyKTYpY HHIUBUAYAILHOTO 00pa30BaTeIbHOTO MapuIpyTa:
1eJ1b, PECYPCHI, BUJIBI I€ATEIbHOCTH, CPOKH, KOHTPOJIbHBIE TOUKH U
0’KHUJAEMbIE PE3YJIbTATHI.

CpaBHuTe U(PPOBbIE UHCTPYMEHTHI 1JIs IFIAHUPOBAHUS BPEMEHH,
yIpaBJIeHUs 331a4aMH, BEICHUS 3aMETOK 1 (POpMUpPOBaAHHUS
MePCOHAILHON 0a3bl 3HAHUM.

O0ocHyiiTe KpuTepUU BHIOOPA OHJIANH-KYpPCa, 3JIEKTPOHHOIO yU4eOHOI 0
U3JIaHus WK UG POBOro TpeHakepa JJIsi CAaMOCTOSITENIbHOTO 00yUYeHUsI.

OnummuTe CTPYKTYpY dJIEKTPOHHOTO MOPTHOINO HHKEHEPA M BUIBI
U(POBBIX CBUJIETEILCTB OCBOCHUS KOMITETEHITHIA.

Pa3paboraiiTe nopsA0Kk MOHUTOPHHTA IIpOrpecca U KOPPEKTUPOBKU
WHAUBUAYAIbHON TPAEKTOPUU CAMOPA3BUTHUS 10 pe3ysibTaTaM
CaMOOLIEHKU ¥ 0OpaTHOI CBSA3H.

Onummre cocTaB COBPEMEHHOM MPOrpaMMHO-TEXHUYECKOM MI1aThOPMBI,
UCTIONIB3YEMOM JJISl HH)KEHEPHBIX PAacyeTOB, MOJICIHPOBAHNUS, 00paOOTKH
JAHHBIX U MMOATOTOBKH JOKYMEHTAIUH.

O06ocHyiiTe KpUTEpUHU BBIOOpA MEXKIY AIEKTPOHHOU TaOIHIICH, CHCTEMON
KOMIIBIOTEPHON anreOpsl, S36IKOM IPOrpaMMUpPOBaHUs, TpadhuIecKuM
PEIaKTOPOM U CPENOW MOJIEITUPOBAHUSL.

OnumuTe NopsAA0K NOArOTOBKY MH)KEHEPHBIX JTAHHBIX K 00paboTKe:
UMIIOPT, IPOBEepKa (POPMATOB, OUNCTKA, IPUBEIICHIE SAMHUL H3MEPEHHS
¥ KOHTPOJIb TIOJTHOTHI.

[ToxaxwuTe, Kak UCIIOJIBb30BATh (POPMYIIbI, ADCOJIFOTHBIE U OTHOCUTENbHbBIE
CCBUJIKHU, TaOJIMYHbIE PYHKIIMU U AUATPAMMBI 3JIEKTPOHHOM TaOIUIIbI 1715
peleHus] NH)KEHEPHOU 3a4a4H.

Pa3paboraiiTe anropuT™ 4YMCIEHHOTO pacyeTa HHXEHEPHOU MOIETH B
AJIEKTPOHHOM TaOJIMIlE UM HA A3bIKE IPOrPAMMUPOBAHMSL.

VK-1.B.2

PackpoiiTe TpeGoBaHUS K BOCIPOM3BOIUMOCTH IU(POBOTO pacyeTa:
CTpYKTypa (hailioB, UMEHOBaHHE BEPCH, (PUKCALIMS UCXOIHBIX JaHHBIX,
€IMHUL] U3MepeHus, GopMyIT U TapaMeTPOB.

[lepeuncnyre UCTOYHUKU BBIYUCIUTEIbHBIX OLIMOOK U OMUIINTE
CHoco0BI MPOBEPKH MIPOrPAMMHOTO pacyeTa o KOHTPOJIBHOMY ITPUMEDY,
IIPEAEIBHOMY CIIy4ar0 U HE3aBUCUMOMY METOLY.

Cdhopmynupyiite TpeOOBaHUS K BU3YyaIU3allui HHKECHEPHBIX JaHHBIX:
BbIOOp TUMA rpaduka, IOJIUCH OCel, €TUHUIIBI U3MEPEHMUS], JIeTeH A,
MaciTad 1 UHTEPIIpETaIHsl.

Onummre cojiepkaHue UPPOBOro HHKEHEPHOTO OTYETA U MOPSJIOK
DKCIIOPTA, APXUBUPOBAHUS U NIPEACTABICHUS PE3YIbTATOB.

Packpoiite Ha3HaueHne ENMHON CUCTEMBI KOHCTPYKTOPCKOM
JIOKYMEHTAllUHU U NIEPEUYNCIUTE OCHOBHBIE BUIBI IOKYMEHTOB,
MCIIOJIb3YEMBIX MPU ONMHUCAHUU IPOCTOr0 TEXHUYECKOTO 00bEKTA.
Knaccugumupyiite KOHCTpYKTOPCKUE TOKYMEHTBI: UepTEeX JeTalH,
cOOpOYHBIN YepTEXK, CXeMa, CIelUPUKALUS U MOSCHUTENIbHAS 3alHCKa.
CdopmynupyiiTe ocHOBHBIE TpeOOBaHUS K opMaTaM, MacIiTadam,
TUIIAM JIMHUH, pUdTaM U OCHOBHOM HAJIIIMCH YepTexkKa.

OIIK-1.V.1

OO0mbscHUTE paBUIiIa BEIOOpA BUJIOB, Pa3pe30B U CEUEHU s
OJIHO3HAYHOT'O MIPEJICTaBICHUs (POPMBI IPOCTOTO OOBEKTA.

OnummMre npaBuiia HAHECEHUS Pa3MEPOB, BBIHOCHBIX U Pa3MEPHBIX
JINHAHN, 0003HAYEHUI ¥ TEKCTOBBIX MOSCHEHUMN.

PackpoiiTe Ha3HaUeHUE YCIOBHBIX IpaduuecKuX U OYKBEHHO-IU(PPOBBIX

OIIK-1.B.1
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0003HaYCHHI HA TPUHIUITUATBHBIX AJICKTPUUECKUX CXEMaX.
OnwuimuTe mocaeI0BaTeIbHOCTD BBITIOJHEHUS YepTEekKa UIIH CXEMBI B
KOMIBIOTEPHOM TpahUIeCKOM PEAAKTOPE U MOPSIOK IPOBEPKHU
pe3yJbTara.

Cdopmynupyiite TpebOBaHUS K KOMIUIEKTY JICKTPOHHON
KOHCTPYKTOPCKOM TOKYMEHTAIlMU: HAMMEHOBaHUE (haiyioB, BEPCHH,
dbopMaTel 0OMEHa, YUTAEMOCTh U COOTBETCTBUE HCXOHBIM JaHHBIM.
Haiite onpeneneHue GyHKIMHA HECKOJIBKUX IEPEMEHHBIX, 00JIaCTH ¢
OTIpe/IeNICHUs ¥ TIPUBEIUTE MPUMEP TaKOH (PYHKIIMH B UHKCHEPHOU
3ajayve.

OO0bsicHuTe (PU3HUECKUN CMBICIT YACTHBIX MPOU3BOIHBIX U TPAJUCHTA TIPU
aHAJIN3¢ YyBCTBUTEIBHOCTH MH)KEHEPHOU MOJICITH.

[ToxaxxuTe mpuMeHeHHe NoTHOTo A dhepenimana st npruOImKeHHON
OLICHKH M3MEHEHHsSI Pe3yJIbTaTa U PacIpOCTPAHEHUS ITOTPEIIHOCTH
MCXOJIHBIX JIaHHBIX.

Packpotiite hopmbl mpeacTaBiIeHNs] KOMILIEKCHOTO YHCIIAa U OOBSICHUTE
NpUMEHEHHE KOMITJICKCHBIX aMILTUTY/ ITPH pacdeTe yCTaHOBUBIIETOCS
CHHYCOHJAJIHOTO PEKUMA.

OnwumuTe AeicTBUS C KOMIUIEKCHBIMU COMPOTHBIICHUSIMH U TIOPSIOK
OIIpEeIeTICHUS] MOTYJISl U apIyMEHTa Pe3yJIbTHPYIOUIeH BETHYNHBI.
OOBsicHUTE HAa3HAUCHHE CTETICHHBIX PSI0B, YCIOBHS CXOAMMOCTH U
npumeHeHue psanoB Teitnopa wim @ypbe 115 IPUOIMKEHHOTO
npecTaBieHus (YHKIIMY WK CUTHAJIA.

Cdhopmynupyiite nuddepenunanbHoe ypaBHEHHE HHXEHEPHOTO
npoliecca Ha OCHOBE 3aKOHA COXpPaHEHUs Win OanaHca.

CpaBHMTE aHAJTUTUYECKOE U YUCIEHHOE pelieHre AuddepeHnnanbHoro
ypaBHEHUs MIEPBOTO Mopsiika. Packpoiite unero metoaa Jiisiepa u crocoo
OLICHKH LI1ara.

OOBscHUTE POJIb HAYAIBHBIX ¥ TPAHUYHBIX YCIOBHH, a TAK)KE KPUTEPUU
IPOBEPKHU aI€KBATHOCTU MaTeMaTUYeCKOH MOJIeIH.

OIIK-2.V.1

[TpumenuTe 3akoHbl HbIOTOHA 1M 3aKOH COXpPaHEHUS] MEXaHUYECKOM
SHEPTUH JIJIS aHANTu3a ABMXKEHUS ITPOCTOT0 MEXaHMYECKOro 00BEKTa.
Packpoiite nousaTust paboThl, MOIITHOCTH, KHHETUYECKON U
MOTEHIMATBHOM SHEPTHH U UX UCIOJIb30BAHUE TP OLIEHKE PEeKUMA
TEXHHUYSCKOM CHCTEMBI.

CdopmynupyiiTe nepBblii 3aKOH TEPMOJUHAMHUKHU M COCTaBbTE TEIIJIOBOM
OaylaHc JIJIs1 TPOCTOTO HArPEeBaeMOTo OOBEKTA.

OO0bsicHUTE MEXaHU3MBI TEIIONepeau, TTIOHATHE TETLIOBOTO
CONPOTHUBIICHHS U YCJIOBHUSI YCTAHOBUBIIETOCS TEMJIOBOIO PEKUMA.
[Tpumenute 3akonbl Oma u Kupxroda s cocTaBieHUs U pelIeHus
YPaBHEHUI MPOCTOM NEKTPUUECKOMN LENMU MTOCTOSHHOTO TOKA.
Packpoiite 3akoHbI anekTpoMarHuTHOM nHAYKUnKu Dapanes u Jlenua u
MPUBEIUTE TPUMEP UX TPUMEHEHUS B AJIEKTPOTEXHUYECKOM yCTPOMCTBE.
OOBbsicCHUTE TIOHSTHS AKTUBHOM, pEaKTUBHOM U MOJHON MOITHOCTH,

K03 duIIMeHTa MOIIIHOCTH U UX (PU3NYECKUI CMBICI B CHHYCOUAAILHOM
11(S1178

PazpaboTaiiTe ian GU3NUECKOTO UK BEIYUCIUTEILHOTO YKCIIEPUMEHTA:
ONpe/IeTUTE NU3MEPSEMbIE BEJTUUYNHBI, JUANa30HbI, €IUHULIBI,
HEONPEIeTICHHOCTh, KPUTEPU CPABHEHHSI MOJIETTH U pe3yJibTata u (opMy
BBIBOJA.

OIIK-4.Y.1
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[Tepeuensp TeM [T BHITOTHEHUS! KypCOBOTO IPOEKTa/ KypCOBOM pabOTHI MPEICTaBICHBI B
Tabmure 17.
Tabmuna 17 — Ilepeyerb TeM JUisl BHIIOJHEHUS] KYPCOBOTO MPOEKTa / KYpCOBOM pabOThI

Ne /it
paboThI

[TpumepHBIii TepeueHb TeM ISl BBIITOJIHEHUS KyPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocsl 1 npoBeneHHs IPOMEXYTOYHOM aTTecTallMud B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — IIpumepHbIi IEpeYeHb BOMPOCOB JJIsI TECTOB

Ne
/o

[IpumepHBIii nepeueHb BOMPOCOB ISl TECTOB

Kon
WHJUKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBemd

Wuctpyxknus: [IpounTtaliTe TEKCT U BEIOSPUTE MPABHIIBLHBIN OTBET.

JUist mpoBepKM HOMHHAJIBHOTO HANPSHKEHNS KOHKPETHOTO aIiapaTa HaiJeHbl YeThIpe
ncrouHrnka. Kakoil HICTOUHHK CIIeyeT NCIONIb30BaTh B IIEPBYIO OUepeib?

A. CoobuieHne Ha TeMaTHIeCKOM (hopyMe 6e3 yKazaHHUs MOAETH

b. [TactiopT mim pyKOBOACTBO M3TOTOBHUTENS A JAHHOW MOJIETH U BEPCHH

B. Ilomymnspras cTaths 6€3 CChIIOK Ha IEpBUYHbIE TaHHBIC

I'. OTBeT MHTEIEKTYJILHOM CHCTEMBI 0e3 yKa3aHHsl HCTOUYHHKOB

VK-1.3.1

Kakas oOpa3oBaTtenpHas 1enb c(OPMYINPOBAHA B COOTBETCTBHH C MPUHIIAIIOM
SMART?

A. Jlyuiie ocBOUTh IIU(POBBIC HHCTPYMEHTHI.

b. Korma-HuOyap H3y4uTh IOCTPOSHUE TPaduKOB.

B. 1o 15 Mas BBITOJIHUTH TPH YISOHBIX pacyeTa B AJIEKTPOHHOH Ta0JIHIIE, TOCTPOUTH
JUISL KQKA0TO MOANMCAHHbIN Tpaduk U nomy4uuts He MeHee 80 % M0 4eK-IUCTY.

I'. ITocMOTpeTh HECKOJIBKO BUACOPOIIMKOB TI0 TEME.

YK-1.V.1

Heobxoaumo 06paboTaTh HEOOIBIION TaOIHMYHBINH HAOOP H3MEPEHHM, PACCUUTATH
CpefHee 3HaYeHHUE U MOTPEIIHOCTh, TOCTPOUTH IPa UK U COXPAHUTh UCXOTHBIC JAHHBIC
u GpopMyiisl 06e3 pa3paboTKu OTIENBHOM porpaMMel. Kakoe cpeactso Hanbosee
panroHaIbHO?

A. TekcToBbIi perakTop

B. Dnextponnas Tabnuia

B. Cucrema TpexMepHOTO MOIEINPOBAHUS

I'. PacTpoBbIii rpaduuecKkuii peakTop

VYK-1.B.2

Kako#i anemeHT yepTeka conep>kKUT 0003HaueHHE JOKYMEHTa, HAUMEHOBAHUE H3/ICIHS,
MacmTad ¥ TMOAMUCH OTBETCTBCHHBIX JIHIII?

A. BerHOCHas TUHUS

b. ITpuxoBka

B. OcHoBHas HaaIHuCh

I'. JTuaus oOpsiBa

OIIK-1.V.1

KommuiekcHoe conpotuBienne umeet Bua Z = 3 + j4 Om. Uemy paBeH MOy b
COTIPOTHUBJICHHUSI ?

A.30m

b. 4 Om

B.50mM

I'. 70Mm

OIIK-1.B.1

Kaxoli 3ak0H BbIpa)kaeT paBEHCTBO CyMMBbI TOKOB, BXOJSIIUX B MIEKTPUUECKUH Yy3€I,
CYMMe€ TOKOB, BBIXOJSIIIUX U3 HEr0?

A. Tlepsrrit 3akon Kupxroda

b. 3akon snexkrpomaruutHoOM nHAYKIMK Dapanes

B. ITpasuno Jlenua

I". Bropoii 3akoH HproTOHa

OIIK-2.V.1
OIIK-4.V.1

2 mun. 3adanue KOM6MHMPO6’CIHH020 muna c 6’bl60p0/l/l HECKOJNbKUX 6apuannmoe omeemoes

I/IHCTPYKI_II/IEI HpoanaﬁTe TCKCT U BLI6€pI/ITC IMPABUJIBHBIC BAPUAHTEI OTBETA.

~

‘ Kakwue MNPHU3HAKU MMOBLIIIAIOT JOBEPHUE K HAYIYHO-TEXHUICCKOMY I/ICTO'-IHI/IKY? ‘

YK-1.3.1
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A. YKa3aHbl aBTOP WM OTBETCTBEHHAs OPraHU3alysA U 00J1aCTh UX KOMIIETEHTHOCTH
B. YkazaHsl narta nmyOivMKanyu, pelakiys Wid BEpCus TOKyMEeHTa

B. Onucanbl MeTouKa, UCXOAHbBIE JAHHBIE U OTPAHUYECHUS Pe3ysbTaTa

I'. [IpuBeeHBI CCHUIKHM HA CTAaHAAPTHI, IEPBUYHBIC JaHHBIE WIN PELEH3UPYEMbIE

Ty OJTUKAITH

. VIcTounnk 3aHMMaeT IIepBOE MECTO B IIOMCKOBOM BhIJaUe

E. TekcT HanucaH yBEPEHHBIM U KaTETOPUYHBIM CTHIIEM

Kakwe 31eMeHThI JOKHEI BXOIUTE B HU(PPOBYIO TPAEKTOPHIO CaMOPA3BUTHA?
A. Kapra neu1mmToB KOMIIETEHITHHA

b. M3mepuMebie 00pa3oBaTebHEIC LIETN

B. [TomoOpaHHbIe yueOHBIE pecypChl U TUPPOBHIE HHCTPYMEHTHI

I'. Kanengapuslil TUTaH ¥ KOHTPOJIBHBIE TOUKH

. CBuzeTensCcTBa pe3yabTaTa B SJICKTPOHHOM MOPT(OIHO

E. Cityuaiinblii Ha0Op MOAMKCOK, HE CBSI3aHHBIN C MMOCTABICHHOH LENbIO

VK-1.V.1

Kakue neiicTBrs 00€CTIeYnBAIOT BOCIIPOM3BOINMOCTS HHIKEHEPHOTO pacyera?
A. CoxpaHeHHUE UCXOAHBIX JAHHBIX C €IMHULIAMH U3MEPEHUS

b. JokymentupoBanue (GpopMyii, anroputMa Uim Koja

B. ®ukcanus Bepcuu ¢aiina, mporpaMMHOTO CpeJCTBA U IaThl pacyeTa

I'. IIpoBepka Ha KOHTPOJILHOM MPUMEPE WIIU MPEAEIHHOM CIIy4yae

. lonnmucannble TabIUIBI U IpadUKU C YKa3aHUEM €TUHHII

E. Pyunas 3aMeHa HeyTOOHBIX pe3yIbTaTOB 0€3 3aIHCH IIPHIHHEI

VYK-1.B.2

10

Kakwue smeMeHTBl OTHOCATCS K HOPMAaTUBHOMY O()OPMIICHHUIO IIPOCTOTO UepTexka WK
CXEMBI?

A. ®opmat u Macmtad

b. Tumnel 1 TOMIIUHA TUHUN

B. Pazmepsl 1 0603HaUeHUs, HAHECEHHBIE 110 YCTaHOBIIEHHBIM TPaBUIIaM

I'". OcuoBHas HaAITHCH

J1. CrangapTHbIe YCIOBHBIC rpaduuecKkiue 0003HAYCHUS

E. JlekopaTUBHBIC IBETOBBIC IPAIMCHTHI, HE HECYIITUE TEXHUICCKON MHpOpMaIuu

OIIK-1.V.1

11

Kaxkwue yrBepxaeHus SIBISIFOTCS BEPHBIMU ?

A. YacTHas mpou3BOIHAS XapaKTEPU3yeT UyBCTBUTEIHHOCT (PYHKIIMU K H3MEHEHUIO
OJTHOH MepEeMEHHOU PH (HUKCHPOBAHHBIX OCTATBHBIX

b. I'panuenT yka3pIBaeT HallpaBiIeHUE HAHOOIBIIETO BO3PACTAHMS (DYHKITUH

B. IMomusii muddepeHnnat ucroab3yoT A1 TPUOTHKEHHOW OIIEHKH MaJIOTO
HU3MEeHEeHUs (PyHKIUU

I'. KomrutekcHas opma ynoOHa sl pacdera YCTaHOBUBIIUXCS CUHYCOUAATBHBIX
PEKUMOB

. JIro6oit pacxonsiuiicss pasl TOYHO MPEACTABIAECT UCXOIHYIO (PYyHKITHIO

E. YMeHnbImenue mara 4uciaecHHOTO HUHTCIpUPOBAHUS BCCrAa YBEININBACT
MOTPEITHOCTD

OIIK-1.B.1

12

Kakue yTBep)XIeHUSI COOTBETCTBYIOT (PU3NUIECKUM 3aKOHAM?

A. B 3aMKHYTO# H30IMPOBaHHON CUCTEME SHEPIUsl COXPaHAETCS

B. [1epBbIit 3aKOH TEPMOJUHAMUKH CBS3BIBACT TEILIOTY, pabOTy M N3MEHEHHE
BHYTpPEHHEN 3HEPTUU

B. IHOyKIIMOHHEIHM TOK HaNpaBJieH TaK, YTOOBI IPOTHBOACHCTBOBATh IIPHUUHE CBOETO
BO3HUKHOBEHUS

I'. AnreOpandeckast CcyMMa TOKOB B 3JIEKTPUYECKOM y3JIe paBHA HYIIIO

M. Tennora caMonpou3BOIBHO MIEPEXOIUT OT O0JIee XONOIHOTO TeNa K Oojiee ropsaeMy
0e3 BHEITHEH paboTh

E. Tox B pe3ucTope He 3aBUCHUT OT IPUJI0KCHHOIO HAIPYKCHUS

OIIK-2.V.1
OIlK-4.V.1

3 mun. 3aoanue 3AKpbvinoco muna Ha yCMAaHOo6JIEHUEe COOMEemcmeusl

Hucrpykuus: [IpounTtaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K KaXK101 MO3ULIMH, TAHHOU B JIEBOM

cTobIie, NoAdEpUTEe COOTBETCTBYIONIYIO IIO3UIIHIO B IPABOM CTOJIOIIE.

13

YcranoBuTe COOTBETCTBHE MEKY TUIIOM UCTOYHHMKA M €70 OCHOBHBIM Ha3HAYEHHUEM.
Tum ncrtounuka:

A. TlacriopT miu pyKOBOJCTBO U3TOTOBUTEIS

b. HopmaTuBHBII JOKYMEHT

B. Hayunast ctaTes ¢ OpUTMHAIIBHBIMH PE3yIbTaTaAMH

I'. O630pHas cTaThs

YK-1.3.1

16




Hazuauenwue:

1. [TapaMeTpbl 1 ipaBUiIa MPUMEHEHHSI KOHKPETHOTO 000pYI0BaAHUS

2. TpeboBaHuUs, TEPMHUHBI U THIIOBBIE TPOLELYPHI

3. OpuruHajgbHbIE METOJIMKA, TaHHBIE U PE3YIIbTATHI

4. CucremaTH3aIUs U COITOCTABJICHHE PE3YJIFTATOB HECKOIBKUX UCCIIEIOBAHUIN
5. HeodunmaneHoe MHEHHE O3 POBEPSEMBIX OCHOBAHHUMA

14

YcTaHOBHTE COOTBETCTBHE MEXy IIM(POBBIM HHCTPYMEHTOM H €T0 OCHOBHOMN
(hyHKIHIEH.

HNuctpymenr:

A. MeHnemxep 3a1au

b. DnexTponHsIi KaneHAApH

B. Cucrema 3aMeTok Uiy repcoHaibHas 0a3a 3HAHWHA

I'. DnexrponHoOe MOpThOIHO

OyHKIUA:

1. Yupanenue 3agauaMu, IpUOPUTETAMHU U CTaTyCcaMu

2. [InanupoBanue BpeMEHHBIX OJIOKOB U CPOKOB

3. XpaHeHHe U CBSI3bIBaHHE KOHCIIEKTOB, CCHIJIOK U BHIBOAOB

4. IlpexcraBneHne MOATBEP)KICHHBIX PE3YIbTATOB OOYUCHHS U IPOCKTOB
5. YucnenHoe peuienue auddepeHnnanbHOro ypaBHeHuUs

VK-1.V.1

15

Y CcTaHOBUTE COOTBETCTBUE MEK/Y IIPOTPAMMHBIM CPEIICTBOM U THIIOBOM WHIKCHEPHOM
3a7a4dei.

Cpenctso:

A. DnekTpoHHas Tabnuia

B. SI3p1k iporpammupoBanus Python

B. KomnbroTepHbIii TpaguuecKuii peaakTop

I'. Cpena cxeMOTEeXHHYECKOTO MOJICTHPOBAHHS

3amaya:

1. Tabnu4aHbIe pacyeThbl, 00paboTKa HEOOIBITHX MACCHBOB M IIOCTPOCHHUE THArpaMM
2. ABTOMaTU3UpOBaHHAs 00pabOTKa JaHHBIX U PeaM3alis YUCICHHOTO allTOPUTMA
3. BrInosHeH#e YepTeKa Wil CXEMbI

4. AHanm3 peXHMOB 3JIEKTPUUECKOHN IETTH

5. bubnmorpaduieckuii MOUCK MyOJIUKAIMHA

VYK-1.B.2

16

YcTaHOBUTE COOTBETCTBHE MEXKY HJIEMEHTOM KOHCTPYKTOPCKOTO JOKYMEHTA U €T0
Ha3HaYeHHUEM.

OJeMeHT:

A. OcHOBHas HAIIIHNCH

b. Macmtab

B. Pazmepnoe uncio

I'. YcnoBHoe rpaduueckoe 0003HaUCHHUE

Hasnauenne:

1. UnenTnduKanms TOKyMeHTa U U3ACITHS

2. OTHOLICHNE TUHEHHBIX Pa3MEPOB N300paKEHUSI K JEHCTBUTEIEHBIM pa3Mepam
3. Yka3zanue IelCTBUTEIHLHOTO pa3Mepa dJIEMEHTa

4. Tlpencrasnenne IEMEHTa HAa TPUHIIUITHATIEHON CXEMe

5. OueHKa CTaTUCTHYECCKOM HEONpeIeIeHHOCTH

OIIK-1.V.1

17

YcTaHOBUTE COOTBETCTBUE MEXKYy MAaTEMAaTUIECKIM OOBEKTOM U €r0 HHKEHEPHBIM
TIPUMEHEHUEM.

Matematndeckuii 00bEKT:

A. I'paguent

b. KommiekcHoe uncio

B. Psn Teiinopa

I'. Inddepennnansaoe ypaBHEHHE

[Ipumenenmue:

1. AHanu3 9yBCTBUTEILHOCTH M HANIPABJICHNS HANOOJIBIIETO N3MEHEHUS

2. IlpeacraBneHre aMIUTUTYABI U (a3bl CHHYCOUAANBHON BETUYUHBI

3. JlokampHOE TPUOIIDKEHHIE QYHKIHN

4. OnucaHue U3MEHEHHUsI COCTOSIHUSL CHCTEMBI BO BPEMEHH WIIU NIPOCTPAHCTBE
5. Odopmiienne 6ubanorpaduIecKor CChUIKH

OIIK-1.B.1

18

YcTaHOBUTE COOTBETCTBUE MCXKOY (1)PI31/I‘ICCKI/IM 3aKOHOM M OIIMCBIBACMBIM SABJICHUCM.

OIIK-2.Y.1

17




3aKoH:

A. Bropoii 3akon HetoToHa

b. IlepBblil 3aKOH TEPMOJUHAMUKH

B. 3akoH snexTpomMaruuTHOM uHAyKIKu Papanes
I'. IepBorit 3akon Kupxroga

SBnenue:

1. CBs13b CUJIBI, MacChl U YCKOPEHHUSI

2. bananc TenmoTel, pabOTH U BHYTPEHHEW YHEPTUN
3. Bozaukuosenue 3/IC npu n3MEHEHHH MarHUTHOTO MTOTOKA
4. banaHC TOKOB B JIEKTPUYECKOM Y3II€

5. Yopyroe pacTsikeHUE IPYKUHBI

OIlK-4.V.1

4 mun. 3a0anue 3AKpblmo2co muna Ha yCcmdaHoeJjeHue Nnocie008amebHOCHU

I/IHCTp}/KHI/Iﬁi HpquTaﬁTe TEKCT U YCTAHOBUTC MOCJICAOBATCIIBHOCTD. 3anummure COOTBCTCTBYIOIIIYIO

IOCJICA0BATCIIBHOCTD 6YI(B CJICBA HAIIpaBoO.

19

Y cTaHOBUTE PABUIIBHYIO ITOCIIEIOBATEIFHOCTD TOUCKA U KPUTHYESCKOTO aHAJIH3a
WH)KEHEPHOH nHpOpMAIHH.

A. ChopMynupoBaTh 3aJ1a4y U KPUTEPHH TPeOyeMOoTro pe3yibTara

b. TTogo6path Kir04YeBbIE CJI0BA, CHHOHUMBI U IOUCKOBBIE ONIEPATOPhI

B. BBIMOIHUTS MOUCK B HAYYHBIX, HOPMATUBHBIX U MPO(PECCHOHATBHBIX HCTOYHUKAX
I'. OTobpath MaTepHUasbl [0 PEICBAHTHOCTH

J. OLieHUTh TOCTOBEPHOCTh U COMMOCTABUTD CBEACHHS M3 HE3aBUCUMbIX HCTOYHHKOB
E. CunTe3upoBaTh BBIBOJI M 0)OPMHUTH CCHUIKH

YK-1.3.1

20

YcTaHOBUTE IPAaBIIIBHYIO TTOCIIEIOBATENIFHOCTD (POPMHUPOBAHUS IIU(DPOBON TPACKTOPHH
CaMOpa3BUTHSL.

A. TIpoBecTr CaMOOLIEGHKY U OTIPEACTUTD ASPUIUT KOMITETCHIIUN

B. ChopmynupoBaTh m3MepuMyro 00pa30BaTEIIbHYIO METb

B. BeiOpatb yueOHbIe pecypchl U ITU(BPOBBIC HHCTPYMEHTHI

I'. CocTaBuTh KalCHIAPHBIH IUTaH ¥ KOHTPOJIBHBIEC TOUKU

J1. BBIOTHUTSE 3aIIaHUPOBAHHBIE IEHCTBUS U COXPAHUTH CBHICTEIBCTBA PE3yIbTaTa
E. OnieHuTsh mporpecc U CKOPPEKTHPOBATH MAPIIPYT

YK-1.V.1

21

YcTaHOBUTE MPABUIIBHYIO ITOCIIEI0BATEILHOCTD BBIIOIHEHHUS BOCIIPOU3BOUMOTO
U(pPOBOTO pacyera.

A. 3anaTh UCXOJHbIE JaHHbIE, EAUHUIBI U3MEPEHUS U JOMYILEHHS

b. BriOpaTh MaTeMaTn4ecKuil METO ¥ IPOTPaMMHOE CPEICTBO

B. PeanuzoBaTh (opMyIIBl MIIH aJITOPUTM

I'. ITpoBepuTh pacuetr Ha KOHTPOJIBHOM IIPUMEPE

J1. BBIIIOJTHUTE CEPHUIO PACUCTOB U BU3YAIU3UPOBATH PE3yIbTAThI

E. OdopMuTh 0TUET, COXPAHUThH BEpCHHU (halJIOB M apXHB UCXOTHBIX JAHHBIX

VYK-1.B.2

22

YcTaHoBUTE MPABUIIBHYIO MOCIIEI0BATEIbHOCTh MTOATOTOBKY YepTeXka WU CXEMBbI B
KOMITBIOTEPHOM I'pahuuecKOM peiaKTope.

A. IIpoananu3upoBaTh 331aHIE U BEIOPATh BUJ JOKYMEHTa, OopMaT U MacIiTad

b. HactpouTs ma0inoH, eTMHUIE], CJIOH WIH apaMeTphl 0hOpMIICHHS

B. ITocTpouTth reoMeTpuio 00BEKTa WM CTPYKTYPY CXEMBI

I'. Hanectu pa3mepsl, 0003HaYECHUS U TOSCHSFOIIUN TEKCT

J. 3amoIHATE OCHOBHYTO HAIUCH U IIPH HEOOXOAUMOCTH CHEIU(PHKAIINIO

E. IIpoBepuTh COOTBETCTBHE 3aaHUIO U 3KCIIOPTUPOBATH TIOKYMEHT B TPeOyeMBbIit

¢dopmar

OIIK-1.V.1

23

VYcTraHOBUTE NPAaBUIIBHYIO IOCIEI0BATENLHOCTD YUCIEHHOTO PELICHUS

TG GepeHITUATEHOTO YpaBHEHHS TIEPBOTO MOPSIIKA.

A. TlonyuuTs ypaBHEHHE MaTeMaTHUECKOM MOENIH

b. 3apaTh HayanpHOE YCIOBUE U JUala30H HE3aBUCUMOM IIEpeMEHHON

B. BeiOpath 4rclIeHHBIH METO M IIar

I'. BBINOJIHUTE pacyeT NOCIe0BATENbHOCTH 3HAYEHUI

J. OLeHuTh CX0AUMOCTb U MOIPEIIHOCT U3MEHEHHUEM 111ara WM CPaBHEHUEM C
KOHTPOJIBHBIM PELICHUEM

E. MHTepnpeTpoBaTh pe3yibTaT ¢ YIeTOM (PU3UUICCKUX OTpaHMYCHUI

OIIK-1.B.1

24

YcTaHOBHTE MPABIIIBHYIO ITOCIEIOBATENIEHOCTD IPOBECHUS BRIYUCIUTEIHHOTO
(U3UYIECKOT0 SKCIIEPUMEHTA.
A. ChopMynmrpoBaTh THIIOTE3y U KPUTESPHH ee MPOBEPKU

OIlK-2.V.1
OIlK-4.V.1

18




b. Onpenenuts nepeMeHHbIe, TUATa30HbI, ¢AUHHUIBI U3MEPEHUS 1 KOHTPOJIUPYEMBIC
YCIIOBHS

B. ITocTpouTh U NpOBEPUTH MOJICTH WIX IOATOTOBUTH SKCIIEPUMEHTAIBHYIO YCTAHOBKY
I'. BBIMOTHUTH CEPUIO OMBITOB MM PACYCTOB

J1. O6paboTaTh pe3yabTaThl U COMOCTABUTH MX ¢ (DU3MYECKUM 3aKOHOM HITH
KOHTPOJIBHBIM PacuyeToM

E. CopmysampoBaTh BBIBOJ C YKa3aHUEM HEOMPEACICHHOCTH U OTPAHUYCHUN

5 mun. 3a0anue omxpwvimozo muna c pazeepHymsim 0meemom
Wuactpykuust: [IpounTaiite TEKCT U 3alUIINTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET.

25 | Jns ogHOTO apameTpa MHKEHEPHOTo 00bEKTa MOTYUYeHbI J1Ba POTHUBOPEUMBBIX VYVK-1.3.1
3HAYEHHS U3 Pa3HbIX HCTOYHUKOB U 000011eHe, CHOPMUPOBAHHOE MHTEIIEKTYaTIbHOM
cucteMoil. ONUIINTE aNTOPUTM YCTAHOBIIEHHUS JOCTOBEPHOTO 3HAUCHUS. YKAXKHUTE, KaK
MIPOBEPUTH MTEPBUYHOCTD, AKTYaJIbHOCTh, BEPCUI0, METOJUKY, IPUMEHUMOCTD U
COTJIACOBAHHOCTh UCTOYHUKOB U KaK 0()OPMHUTH UTOTOBBIN BBIBOJI.

26 | ChopmupyiiTe BOCBMUHEICIBHBIA TU(PPOBOH TUIAH CAMOPA3BUTHS JIJISi OCBOCHHUS VK-1.V.1
BBIOPaHHOTO MH)KEHEPHOTO MHCTPYMEHTA. Y KAKUTE UCXOAHBIH TSUIIHT, IETb 110
SMART, pecypcsl, Tpad K, KOHTPOJIbHBIE TOUKH, CIIOCOOBI 0OpaTHOM CBSI3U U
U(POBEIE CBUICTEIHCTBA PE3YIHTATA.

27 | Bribepure nmporpaMMHO-TEXHUYECKYO TuaTdhopmy it 00paboTku Habopa VK-1.B.2
WH)KEHEPHBIX JIaHHBIX U pacueTa mpoctoi Moaean. O00CHyHTe BBIOOD, OMUIIIUTE
CTPYKTYPY MCXOAHBIX TAaHHBIX, AITOPUTM, KOHTPOJIb MPABUIBHOCTH, BU3YaTH3aIIHIO,
JOKYMEHTHPOBAHKME U aPXHBHPOBAHME PE3yJIbTATa.

28 | OmnumuTte NOPSIOK BRIIOIHEHHUS B KOMIIBIOTEPHOM I'paMueCcKOM peakTope YepTeka OIlK-1.Y.1
MIPOCTOTO 0OBEKTA ¥ HPUHIMITHATIBHOHN IeKTpHdeckoii cxemsl. [lepedncnure
o0s3arenbHbIe dmeMeHTsl oopmienus 1o ECKJI 1 KOHTposIbHBIE TIPOBEPKH TIepes
BBIJIauel JOKYMEHTA.

29 | ChopmynmpyiiTe MaTeMaTHIECKYIO MOJIENb TIEPEXOAHOTO Mporiecca B TuHelHo#H RC- OIIK-1.B.1
LEMH WU Mpoliecca HarpeBa OAHOPOIHOro Tena. OnpenenuTe NepeMeHHbIE,
napaMeTpbl, HauaJlbHOE yclIoBue, AU dhepeHIManbHoe ypaBHEHHE, CIIOCO0 peleHus U
MOPSIIOK OIIEHKH ITOTPEIIHOCTH.

30 | Pazpabortaiite mnaH GU3HMUECKOTO WM BEIYUCIUTENLHOTO dKcniepuMeHTa 1iist ipoBepku | OITK-2.V.1
3akoHa Oma 100 TerIoBoro 6ananca. YKaXuTe MOJEIbh U 000pya0BaHHE, OIIK-4.V.1
H3MepseMble BEJTMIHHBI, THATIA30HbI, STHHHIIBI, YHCIIO OTBITOB, CIIOCO0 OIICHKH
HEOMNPENCICHHOCTH, KPUTEPUH COOTBETCTBUS M (HOPMY TEXHHIECKOTO BBIBOJIA.

[Tpumeuanue: Cucrema OLleHUBaHUS TECTOBBIX 3aJlaHHM.

1-ii Tun. 3agaHue 3aKpHITOrO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa CUMUTAETCS
BEPHBIM, €CITH NPaBUIIbHO yKa3aHa Lu¢pa OTBeTa.

[TonmHOE coBnaieHue ¢ BEpHbIM OTBETOM — 1 Oas.

HeepHnerii oTBeT mitn ero orcyrcTBue — 0 6amios.

2-# TiN. 3a7jaHKe 3aKpBITOrO TUIA C BHIOOPOM HECKOJIBKMX BapUAHTOB OTBETA CUUTAETCS
BEPHBIM, €CITU TIPABUIIBHO YKa3aHbI IU(PPHI OTBETOB.

[TonmHOE coBnajieHue ¢ BEpHbIM OTBETOM — 1 Oas.

Ecnu nomymiensr ommOKy WM oTBET OTCYTCTBYeT — O 6asios.

3-i THN. 3aJjaHie 3aKpBITOTO TUIA HA YCTAHOBJIEHUE COOTBETCTBUS CUUTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (IO3UIMH M3 OAHOIO CTOJIOIA BEPHO COINOCTABIEHBI C
HO3HULMSAMH JIPYTOro CTONIONA).

[TonHOE coBmazeHre ¢ BEpHBIM OTBETOM — 1 Gas.

HeepHnslii oTBeT 1 ero orcyrcTBue — 0 6asmos.

4-i Tin. 3ajaHue 3aKpHITOrO THIA HA YCTAHOBIICHHE MOCIEIOBATEIHPHOCTH CUUTACTCS
BEPHBIM, €CITU MPaBWIILHO yKa3aHa BCs MOCIEI0BATEIbHOCTD LHUPD.

[TonHOE coBMaseHre ¢ BEpHBIM OTBETOM — 1 Gas.

Ecnu nonmyiens! ommoOKH WM 0TBET OTCYTCTBYeT — O 6asios.

5-if Tun. 3ajaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CITH
OTBET COBIIA/Ia€T C ATAJOHHBIM MO COJEPKAHUIO U TTOJIHOTE.

[TpaBWIIbHBII OTBET 3a 3aJaHKe OICHUBACTCS B 3 Oasia.
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Ecnu nonyrena ofHa omubKka\HETOYHOCTH\OTBET MPABMIIBHBIN, HO HE TIOJHBIH — 1 Oa.
Ecnu nonymieno 6onee 1 omrOKku\oTBET HEMPaBHIBHBIM\OTBET OTCYyTCTBYET — 0 Oayuios.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00yueHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanmbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmamMeHTHpPYONIMX TMOPSAIOK U IPOLEAYpPY
IPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTeCTaluyi 00yJaromIuXCs
'VAIL

11. Meroaudeckue yKa3aHus Ui 00YJIArOIIUXCS TI0 OCBOSHHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus s OOYyYArOIIMXCA 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

11.2. Meroanueckue yka3aHus 1jsi 00y4aronIuxcs 1Mo Y4acTHIO B CeMUHapax
Y4eOHbIM IJIaHOM HE IPEAYCMOTPEHO

11.3. Meroauueckue ykasaHus JUIsl OOy4aroIUXCs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM M3 OCHOBHBIX ()OpPM OpraHM3aluu y4eOHOro
Ipolecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00y4YaroMMUCS 10/1 PyKOBOJCTBOM MPEIO1aBaATENs
KOMILJIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKHX OCHOB Yy4yeOHOMH
JUCIUIUIMHBL, TPUOOPETEHUS! YMEHNUN U HaBBIKOB, OIbITa TBOPUECKOH 1€ATEIbHOCTH.

Lesbt0 MPaKTUYECKOTO 3aHATHUS [T 00YYaroIerocs sSBJseTcs NPUBUTHE 00yUYaroIUMCs
YMEHUU 1 HAaBBIKOB IPAKTHYECKON EATEIBbHOCTH 110 U3y4aeMOH TUCLUIUIAHE.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YUYaIOIIMMCS PAaKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alisl 3HaHUW IMpH pelieHUH
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3Y4YeHHs KOHKPETHOW yueOHOil
JVCLUATIINHBI;

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI TOJYYEHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyalbHON (popm
o0ydeHusl.

TpeboBaHus K IPOBEACHUIO IPAKTUUECKUX 3aHATHI
CTp}IKTypHBIMI/I 3JICMCHTAMHU npaKTqucxoro 3aHATUA SBJIIIOTCS: BBOJHAsA YacCThb,
OCHOBHAas 4acCTh, 3aKJIIOYNTEIbHAS YacTh.
BBO)IHaSI qacCTb O6€CH€‘—II/IBaeT HO)IFOTOBKy CTYJIGHTOB K BBIITOJIHCHUIO BallaHI/Iﬁ pa6OTLI.
B ee cocTaB BXOaAT:
— (opMynHpOBKa TEMBI, IIeNIel U 3a7a4 3aHSATHUS;
— 000CHOBaHME 3HAYUMOCTHU TEMBI JJIs TPO(HEeCCHOHATLHOM MOATOTOBKH;
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— CBSI3b C IPYTUMH pa3aesiaMu Kypca;
— U3JI0KCHUE TEOPETHUECKUX OCHOB;
— Ppa3bsACHEHHE METOJIOB M TPUEMOB BBITIOJTHECHUS 3a/IaHUM;
— TpeOOBaHMS K pe3ybTaTy paboThl;
— MHCTPYKTaX 10 TEXHUKE 0€30I1aCHOCTH;
— TIPOBEpKa TOTOBHOCTH CTYJICHTOB;
— TpOOHOE BHITIOJHEHHE 3a/1aHU;
— YKa3aHWs IO CAMOKOHTPOJIIO.
OCHOBHasi 4acTh MPEOIaraeT CaMOCTOSTEIFHOE BBIMONHCHUE 33aHuil CTyAeHTaMu. OHa
MOJKET COMPOBOXKIATHCS:
— JIOTIOJTHUTEJIbHBIC PAa3bsCHEHHS MO XOAY paOOThI;
— yCTpaHEHHE 3aTpyIHCHUH;
— TEKYUIMi KOHTPOJIb U OLIEHKA PE3yJIbTaTOB;
— TOJJIep’KKa pabOTOCIIOCOOHOCTH TEXHUYECKUX CPE/CTB;
— OTBETHI Ha BONPOCHI CTYICHTOB.
3aKIIIOUUTENbHAS YaCTh COIEPIKUT:
— TIOJBEJICHUE UTOTOB 3aHATHUS (aHAJIU3 YCIIEXOB U HEIOYETOB);
— OlLIEHKa pabOThI OTACIBHBIX CTYJICHTOB;
— OTBETHI Ha BOMPOCHI;
— PEKOMEH[IAIIMH 110 YCTPAHSHHIO TIPOOEIIOB B 3HAHUSIX M HABBIKAX;
— c0OOp OTYETOB AJIs1 HPOBEPKU;
— wuH(pOpMaIUS O MOJArOTOBKE K CIEAYIOIIEMY 3aHSTHIO (BKIIHOYAs CIUCOK
JUTEPATYPHI).
BBOI[HaH M 3aKJIOYUTCIIbHAAg YaCTH IMPAKTUYCCKOT'O 3aHATHSA IMMPOBOAATCA (prHTaJII)HO.
OCHOBHasI 4aCTh BBITIOJHSIETCS KaXKIBIM CTYICHTOM HHIMBUIYAIBHO.

11.4. Meroauueckue yKa3aHusi sl OOYYarOIIUXCsS MO BBIMOJHEHHIO JIA0OPaTOPHBIX
pabor
Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

11.5. Meroauyeckue ykazaHus Il 00y4JarouuXcsl M0 BHITIOJHEHUIO KyPCOBOTO MPOEKTa/
KypcoBO# pabOThI
Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

11.6. Meroauueckue ykazaHus UIsi OOYYaIOUIMXCS 10 MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBINOTHEHHUS CaMOCTOSITENIbHON paboThl, 00yUaroIMiics BBHIMOIHIET paboTy IO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

B npouecce BBINONHEHHUsI CaMOCTOSITENbHONW paboThl, y oOydaromierocst GopMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHMH M CHUCTEMaTH3allMM NPUOOpeTaeMbIX 3HAHUH, 00ecreunBaeT BBICOKUI
YpOBEHb YCHEBAEMOCTH B TMEpPHOJ OOy4YeHHs, MOMOTaeT TMOJIYYUTh HABBIKM IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

OCHOBHBIMU  METOJUYECKHMMH MaTepHalaMd, HaNpaBISIOLIUMU  CaMOCTOSITEIbHYIO
paboTy o0ydJaromuxcs, SABISIOTCA UCTOYHUKH U3 MEPEeYHs MEeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX
u3JlaHull, yka3aHHbIX B Tabnuue 8. Kpome »3Toro, oOydwarommuiicss MOXET MOJb30BaThCS
AJIEKTPOHHBIMU PECYpCaMU, yKa3aHHBIMH B Tabmumax 9 u 11.

11.7. Meroauyeckue ykazaHus I OOYYArONIUXCS TIO TMPOXOXKIACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.
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Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJIb KadyecTBAa 3HAHUU
00yyYaromuxcs, OCyIIECTBISIEMOIO B TEUEHUE CEMECTpa C IIeJbI0 OIEHMBAHUS XOJla OCBOCHUS
JUCLHUTIIINHBI.

Texymmii KOHTPOJIb BKIIOYAET B CEOSI:

— KOHTPOJIb [TOCEIIAEMOCTH;

- YCTHBIN OIIPOC 110 MaTepUalIaM JIEKIIN;

— YCTHBIH OIPOC MO NIPAKTUYECKUM 3aHATHUSAM;

- NUCHbMEHHOMW BBINOJIHEHHE 33aJJaHUI JTa0OPaTOPHBIX paboT ¢ 3aIIUTON OTYETOB;

— MUCHbMEHHBIN Onpoc B (popMe TECTHPOBAHUS.

B teuenne cemectpa obyuaromuecs 3arpyxaroT B JOC 'Y ATl oTuéTHbIC MaTEepHAaIbI, B
cooTBeTCTBUU ¢ ycraHoBieHHbIMU HIIP tpebGoBanusmu n meromamu nposenenus TKY, a HITP
OLICHMBAIOT 3arpyeHHble Marepuaibl. Onenka, caenanHas HIIP, 3apernctpupoBaHHBIM IOJ
CBOMM JIOTUHOM U MapOJIeM, SBJISIETCS OLEHKOM pe3yibTratoB TKY.

JUig TeKyIero KOHTPOJs yCIEBAEMOCTH HCIOJIb3YIOTCS KOMIUIEKTHI TECTOBBIX 3aJaHUN
no temaM. Tect coctouT u3z 20 BompocoB. Bpems BbinonHenuss 40 munyT. TecT cumTaercs
CHAHHBIM, €CIIM BBIIOJHEHO He MeHee 60% 3amaHuil. Pe3ynbTaTbl TEKyIIEro KOHTPOJISA
COO0O0IAI0TCA CTYIEHTaM HEeTIOCPEICTBEHHO Ha CIIEIYIOIIEM 3aHATHH.

Pe3ynbpTaThl TEKyLIEro KOHTPOJS YCIIEBAEMOCTH YUWTBHIBAIOTCS MpPU MPOBEACHUU
MIPOMEXKYTOUYHOU arrecTauuu. [Ipy HENmpoXOokKAEHHH TEKYyLIEro KOHTPOJS CTYAEHTY CTaBUTCS
OLICHKA «HEYJIOBIETBOPUTEIHHOY.

11.8. MeToau4ieckue yKazaHUs JUIsl O0OyYaIONIMXCs 0 TPOXOXKICHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[IpomexxyTounast ~ aTrecTamusi  OOy4alOIIMXCS  TMPEAYyCMAaTPUBAET  OlLICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00ydeHMs MO auciumuinHe. OHa BKIIOYAeT B
ceost:

— 3a4er — 3TO (opMa OIECHKHU 3HAHWH, MOJYUYECHHBIX O0yYaIOMUMCS B XOJIe M3YUYCHUS
y4eOHOM TUCUUIUTMHBI B LIEJIOM UJIM MIPOMEXYTOUHas (1I0 OKOHYaHUU CEMECTpa) OIIeHKa 3HaHUN
00yyJaroumMcs Mo OTJEIbHBIM pa3jeiaM AUCIHUIUIMHBI C aTTECTAIMOHHOW OLIEHKOW «3a4TeHO»
WJIN «HE 3a4TE€HO».

[IpomexxyTouHast arrecTanusi OLEHUBACTCS MO pe3yibTaTaM TEKYIIET0 KOHTPOJIS
yCIEeBaeMOCTH U MPOBOAUTCSA B (hopMe dK3aMeHa. DK3aMEeH MPOBOJUTCS B CMENIaHHOM popme 1mo
BOIpPOCaM, TMPEJCTaBICHHBIM B Tabmwuie 15, B BHUlIe MOATOTOBKH M HM3JI0KEHHUS Pa3BEPHYTOTO
oTBeTa. Bpems Ha moAroToBKy oTBeTa - 90 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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