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El O 26 AOOKYMEHT MOANUCAH
XA AT A4 QNEKTPOHHOW NOAMUCKHIO
(uHOexc oucyuniumbt)

Ceptudwkat: 70C1C100A7B13B974D5894495CA21A0C
Bnapeneu: Cokos Cepreii AnexcaHaposu4
DeiicTeuTeneH: ¢ 08.07.2024 Ao 19.06.2039

PABOYASA ITPOI'PAMMA JUCHUIIJINHBI

ABTOMaTI/I3I/Ip0BaHHbIe CUCTEMBI MIPOCKTUPOBAHUA XUMHUKO-TCXHOJOINICCKHUX IPOLIECCOB

(HaumeHoBaHUe OUCYUNIUHbL)

10 HAIIPABJICHUIO MTOITOTOBKH
18.03.01 Xumuyeckas TEXHOJIOT U

HaIpaBJIEHHOCTH (TIPOdUIIB)

MamuHae 1 arrmapaTbl XUMUYCCKUX IMTPONU3BOJACTB

dopma 00yueHus: OUHAs
I'ox mabopa: 2025
O6mras TpynoeMkocTb: 2 3E

Pacnpe)leﬂeﬂue YacCoB JUCHHUIIMHBI I10 CEMECTPpaM

Cemectp 4

®opma KOHTpOJIsA | 3aderc Hroro
Bun 3ansartuii OIICHKOU
Jlekmuu - -
Jlaboparopubie - -
[TpakTHueckue 32 32
PykoBo/ICTBO: KypcoBbie paboThI (1ipoekts) / PI'P - -
[TpoMexxyToUHas aTTeCTAIUS 0,25 0,25
KonraktHas pabota 32,25 32,25
CamocTtosTenpHas padora 39,75 39,75
KonTtpons - -
Hroro 72 72




Pabouyro mporpamMmmy coctaBui(u):
K.X.H., 101IcHT BogoTuH A.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamvuaus H.0.)

(OondxcHoCcmb, yueHoe 36aHue, cmeneib, @amunus 1.0.)

PenensupoBanue paboueii nporpaMMbl IUCIUTLTAHBL:

Vv OtcyTcTBYyeT

Penienzent

(Oondicnocms, yuenoe 36anue, cmenetv, Pamunus U.0.)

Pabouas nporpamma aucuuiinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HamnpasyieHus noarotToBku 18.03.01 Xumuyeckas TEXHOJIOTHUS.

Cpok aeiicTBusi padoueil mporpaMMbl JUCIHUILIHHBI 10 «31» aBrycra 2029r.

YTBEPXJIEHO

Ha 3acenanuu xadenps
«XHUMHYECKasi TEXHOJIOTHS U pecypcocOepeskeHre»

(mpotokoun 3acenanus Ne 2 ot «23» centsOps 2024 r.)



1. lesab ocBOEHMS TUCITUIIMHBI

HGJIBIO AUCHUIUIMHBI ABJISICTCA U3YYCHHUEC OCHOB TCXHOJIOTUH ITPOCKTUPOBAHUA XUMHUYCCKUX
TCXHOHOFHﬁ, HX OCHOBHBIX IIPUHIIMIIOB, ITIOJAXO0/0B, crmoco0oB u METOJ0B.

2. MecTo nucuumiauibl B ctpykrype OITIOII BO

JlanHast qUCHMILIMHA MpeACTaBiIseT co00il MUCIUILUIMHY MaTEMaTHYeCKOTO U €CTECTBEHHO
HAay4yHOro LMKJIA JUCLUMIUIMH, Oasupyercs Ha aucuuiuinHax «CpeacrBa mnporpaMMHOM
pa3paboTrku», «UH:keHepHas rpadukKa», KOTOpble pPAa3BUBAIOT MPEACTABICHUS O MyTIX
dopmanu3anu pacueTHBIX M JIOTMUECKHX 3ajad, AalT oOmpe HaBblk pabotel ¢ I[IK u
MPaKTUYECKOr0 MPOrpaMMHUPOBAHUS.

JucnuniamHa sBasercs 0a30M IS OCBOGHHS JUCHHMIUIMH «OOmasi XuMHYecKasi
TeXHOJIOTUsl 4»; TOJy4YCHHBbIE 3HAHUS MCIOJB3YIOTCS TMPU BBIIOJHEHUM OTACIBHBIX 3a/1a4

BBIMTYCKHON KBaTU(UKAMOHHON paOOTHI.

3. Ilmanupyemble pe3y/a1bTaThl 00yUeHUst

®opmupyemMbie U HNuguxaropsl
KOHTPOJIUpYyeMble AOCTHKEHUS IInanupyemble pe3yJibTaThl
KOMIIeTEeHIIUH KOMIIeTeHIIN I o0y4yeHust
(kK01 1 HAMMEHOBAHUE) (kK01 1 HAMMEHOBAHUE)

OI1K-6 Cnocoben nonumarts [OITK-6.1 Mcnoas3oBanue 3HATB: IPUHLUIIBI pELICHUS 3a/1a4
[IPUHLIUTIBI PaOOTHI COBPEMEHHBIX IMPOrPAMMHBIX [TPOPECCHOHAIIBHOM EATEILHOCTHU C
COBPEMEHHBIX [POJYKTOB H [HOMOIIbI0 NHPOPMALIUOHHBIX
MH()OPMAITHOHHBIX MH(POPMaITMOHHBIX TeXHOJIOTHH.
TEXHOJIOTUI U UCTIOJb30BAaTh [TeXHOJIOTHH. 'YMeTb: BHITIOTHATH 0000IIeHNE U
WX JUIsl pelIeHUs 3a/1a4 CUCTEMAaTH3AINI0 TEXHUIECKUX
npogeccuoHaTbHON NTaHHBIX, OCYILIECTBIIATH BHIOOD
NESATEIIbHOCTH Hanooee 3 (HEKTUBHBIX METO/IOB,

CIIOCOOOB U CPEJICTB MOTYUYCHHUS,
XpaHeHUs U nepepadoTKu HHPOopMAIUN
B 3aBUCHUMOCTH OT KOHKPETHBIX LeJIel
1 335124 IpodeccuoHaIbHOM

e TEIbHOCTH.

Baanern: npuémamu paboTsl Ha
KOMIIBIOTEPAX C MPUKIIATHBIM
[IPOrpaMMHBIM 00ecTeyeHUEM.




DopmupyeMbIe H
KOHTpPOJIMpYyeMble
KOMIeTeHIIUH
(Ko ¥ HAUMEHOBAHUE)

HNupukaropsl

JOCTHKEHHUS

KOMIIeTeHUi
(Ko ¥ HAMMEHOBAHUE)

Ilnannpyemble pe3yJibTaThI
00yueHus

OIIK-6.2 ITpumenenue
COBPEMEHHBIX
MIPOrPaMMHBIX MPOTYKTOB
IJI1 pCHICHUA PAKTUYCCKUX
3a7a4 npodeccuoHanbHOM
JIeSITEIIbHOCTH.

3HaTh:

- OCHOBHBIC TEPMUHBI,
ONpeIeTICHUS U TTOHATHS,
HCIIOJIb3YEMBIE TTPH
MIPOEKTUPOBAHUH IKCIUTyaTalUN
CAIIP;

- OCHOBHBIC TEXHOJIOTHUHU
MIPOCKTUPOBAHUS, €€ OCHOBHBIE
MIPUHIIMIIBI, TIOXO0/IBI, CIIOCOOBI U
METO/Ibl aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHMUSL, CTPYKTYPY
CAIIP, ocHOBHBIC KOMIIOHEHTEI,
ITOJICUCTEMBI M 00eCIIeUeHUs
CAIIP;

- MeTOAbl MATEMATHYECKOTO
aHanu3a u moxenupoBanus XTII.

YmMmeTh:

UCIIONIb30BaTh COBPEMEHHBIC
CAIIP u  uHpOpPMAIHOHHBIE
TEXHOJIOTHH TMPU CTPYKTYPHOM U
napaMeTpUIecKoOM CHHTE3e
o0bekToB XTII, B TOM umcIe
YHUBEpCAIbHbIE MOJEIUPYIOIINE
TIAKEThI

Baaners:

- METOJaMH MPOEKTUPOBAHUS C
WCIIOJIb30BAaHUEM KOMITBIOTEPHOM
rpadvKy Ha OCHOBE MPUMEHEHHUS
CAD/CAM-cucrem;

- IMIpOorpaMMHbBIMU CpCACTBAMH JJIsA

pa3paboTKM  MaTeMaTHYeCKOTo
obecnneuennss CAIIP, B TOM
YUCJIC ImakertaMmn HpI/IKJ'IaI[HI)IX

porpaMM Jjisd MOJAEIUPOBaHUS
XTIL




4. CTpyKTYypa M coiep:KaHue TUCHHIIIMHbI

Monyab
(paznmemn)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOI pabOTHI)

Cemectp

Oo0nbem,

Banabl

HNHuTepakTus,
4.

®opMbI TEKYLIIETO
KOHTPOJIA
(HamMeHOBaHUE
OLIGHOYHOTO
CpeJCcTBa)

Monayas 1.
OO0mmecncTeMHOE,
0a30BOE, MPHUKIATHOE
MIPOrpaMMHOE
obecnieueHue, 0030p
CYIIECTBYIOIINX
MAKETOB MPHUKJIAJIHBIX
CAIIP. CrnenuanbHeie
MaKeThl TPUKIIAJIHBIX
IPOTpamMM.

I1P1

IIpoeKTHPOBaHKE PEAKTOPa HEMTpaIu3alum
Cyb(poOyTHIIONEATA BOXHBIM PACTBOPOM
aMMuaKa (IIepuoIMIecKOro JeiCTBYSA) C
HUCIIOJIb30BaHUEM YEPTEKHO-TPAPHIECKOTO
penakropa KOMITIAC — 3D"

15

Otuer no
IIPAKTUYECKON
pabote

CP1

Ha3nauenue aBTOMAaTM3MpOBAaHHOTO
poeKkTupoBanus. OnpenencHue K MOHATHIO
IIPOEKTUPOBAHUS.

CP2

O3HaKOMJIEHHE C BUJIaMU HOPMaTUBHOU
JOKYMEHTalu!
(@3, I'OCT, BCH, I1b, OCT, CHull).

CP3

[Topsimox pa3paboOTKH, COTJIAcOBaHUS U
YTBEPKJICHUS
MIPOEKTHOM JIOKYMEHTALUU

I1P2

ITpoekTHpoBaHKE OCBETIIUTEIS paccoia
HENPEPBIBHOIO JAEMCTBYSI B IPOU3BO/ICTBE
XJIOpa U KayCTHKA C MCIIOJIb30BaHUEM
YepTEeKHO-TPaPHUUECKOro pelakTopa
KOMITAC - 3D".

15

Ortuer o
IIpakTnyeckon
pabote

I1P3

IIpoekTupoBaHue IPOMEKYTOUHON
eMKocTH ¢ Metanakoin st TAC
(ruapoxcuIaMuHCyIb(ar) ¢
HCIOJIb30BaHUEM YEPTEKHO-TPaPUIECKOr0
penakropa KOMIIAC - 3D".

15

OtueT o

I1P4

ABTOMaTH3aIus pa3paboTKu
TEXHOJIOTUYCCKHUX CXEM.

15

OTtueT o

CP4

Anmnapatusie cpencta CAIIP u ux
uHTepdeiic.




I1P5

[IpoekTupoBanue peKTU(HUKAITMOHHOM
KOJIOHHBI JUIsl IOJTyY€HUs YUCTOrO
METaHoJIa C UCIIOJIb30BAHUEM YEePTEKHO-
rpaduueckoro penakropa KOMITAC —
3D".

15

OTtueT o

CP5

00630p SA3BIKOB MPOTrPaMMHUPOBAHHSL.

S

7,75

I1P6

[IpoekTupoBanue annapara AJjist
HEUTpaU3aluy a30THOU KUCJIOTHI
aMMHAaKOM C MCIOJIb30BAHUEM YEPTEKHO-
rpacduueckoro pegakropa KOMITIAC -
3D".

“Ilo coznacoeanuio c npenodasamenem
00RYCKaAemcs UCHOIb306AMb U OPY2UE YEPMEIHCHO-
zpagpuueckue pedakmopbol.

SN

15

Otuer no
MPaKTUYECKOU
pabote Ne6

ITA

[TpoMexxyTouHas aTTecTanus

0,25

IIpomexyTounoe
TECTUPOBAHUE

Tlcmn

TlocemaemMocTh 3aHATUNA

4

10

THh

Wrorosslii TecT no kypcy yepe3 OT

4

2

100

3ayeT ¢ OLIEHKOH

Hroro:

72

200

Cxema pacuera uTorooro damia «(Cymma + Tep)/2» - cymma OaijioB 1Mo BceM Yy4eOHBIM MEPONPHUSTHSIM, MPEIyCMOTPEHHBIM B Kypce +
cpeaHee apupMeTHYECKOoe 0 BCEM MTPOMEKYTOUHBIM TecTaM, MpoBoAUMBIM dyepe3 OT.




5. Obpa3oBaTe/ibHbIE TEXHOJIOTHH

B mporiecce uzyuenuss AUCHUILUIMHBI «ABTOMATH3UPOBAHHbIE CHCTEMbl NMPOEKTHPOBAHUS
XHMHKO-TEXHOJIOTHYECKUX  MPOLeccoB»  HCIONb3YIOTCS  pa3jinuHble  0O0pa3oBaTelbHBIC
TEXHOJIOTMHU. TEeXHOJOTUs TPaJULIMOHHOTO O00yueHUs (MPAKTHUUYECKUE 3aHSITHUS, CAMOCTOSITEIIbHAs
paboTa) aBIgeTCs OCHOBHOM. JTa cucreMa Hanbosee HHPpopMaloHHa U GOPMUPYET KOTHUTUBHYIO
KOMIIETEHIIHIO.

B cootBerctBun ¢ ®I'OC BO npu u3ydeHUH 3TOrO0 Kypca MPEayCMOTPEHBI MPAKTHYECKUE
3aHATUS U caMocTosTenbHas paborta. CamocrosTenbHas paboTa HalpaBlieHa HAa TEOPETUYECKYIO
MOJIFOTOBKY, MMPAKTUYECKUE pabOThl OPUEHTUPOBAHBI HA MIPAKTUYECKYIO MTOATOTOBKY CTYJEHTOB.

[IpakTudeckue 3aHITHS MOTYT OBITH MOCTPOCHBI 10 TEXHOJIOTUU KOMIUIEKCHOTO O0y4YeHUsI, C
MEPEeX0JIOM OT KJIaccH4eckoil (opMbl K BOCCO3JAAHMUIO pEaJbHBIX CIHOCOOOB B3aUMOJEHCTBUS
CHELUATHNCTOB, 00CYKIAIOUINX TEOPETHIECKUE BOIIPOCH MPO(PECCHOHATBHON NeSTETLHOCTH.

6. MeToguyeckue yKa3aHus M0 0CBOCHUIO TUCIHUILINHBI

IMpenonaBarenn, peajusywinue y4edoHblii Kypc:

o Ha MEPBOM Y4eOHOM 3aHSITUU B CEMECTpPE 3HAKOMST CTYJIEHTOB C COZAEpKaHUEM
y4eOHOTro Kypca, MpaBUJIaMy €ro OCBOSHHS U (popMaMu TEKYIIEro KOHTPOJIS;

o MPOBOAAT TEKYLIYI0 U PYOEKHYIO OLIEHKY YYE€OHBIX IOCTHKEHHH CTYAEHTOB IO
JTUCIUIIMHE B COOTBETCTBHH ¢ paboueld mporpaMMoil TUCIUTUIMHEI;

o BBICTABIIAIOT Oasibl Ha oOpasoBarenbHOM noprane TT'Y B moayne «OOydeHue» He
pEXKe OJIHOTO pasa B JIBE HENEIH;

o IpU  HEOOXOTUMOCTH JIAIOT CTYJACHTaM apryMEHTHPOBAHHBIE pPAa3bACHEHHS O

BBICTaBJIEHHBIX Oayl1ax Mo yueOHOMY Kypcy.

CTy)_IeHTbI JOJI’KHBI

. BBITNOJHATh BCE Y4eOHbIE MEpOINpPUATHUS, MPEIYyCMOTPEHHbIE pabodeil mporpaMMon
JAUCHUIIIMHBI, B YCTAHOBJICHHBIC CPOKU;

o PETYIISIPHO OTCIIKUBATH CBOM PEUTHHT MO y4eOHOMY Kypcy Ha 0Opa3oBaTeIbHOM
nopraine TI'Y;

. coo0IIaTh  MpernojaBaTeIl0 O HEKOPPEKTHOM  OTOOpakeHMH  Oa/uioB  Ha
oOpa3zoBatenbHoM nopraie TI'Y.

o CryneHTbl MOTYT O3HAaKOMHTbCS Ha oOpasoBarenbHOM mnoprtaie TI'Y c paboueit

IPOrpaMMOI TUCIUIUIMHBL, COJepKaHuEM y4eOHOTo Kypca, IpaBHIaMU €r0 OCBOEHMS U (popMaMu
TEKYIIEro KOHTPOJIS.

CryneHT IOKEH CAaTh WHAMBUAYyalbHble palOOThl, MPEIyCMOTPEHHbIE IPOrpaMMOi
JTUCIUIUIMHBL, TPEToaBaTeso 0 KOHIA 3a4€THON HeJleH.

o C mnepBoro maHs 5K3aMEHAIIMOHHONW CECCHMM CEeMecTpa BbICTaBJIeHHE OalioB 3a
yueOHbIe MeponpusATHs Ha oOpa3oBaTensHOM nopTaie TI'Y 3anperaercs.

MeTtoauyeckue peKOMEHIAUMHN K BbINOJIHEHHIO CAMOCTOSITeIbHOI padoThI:

1. 3ydeHne TeopeTHuecKoro MaTepraia ¢ MCIOoJIb30BaHUE: JIEKIHOHHOro MaTepuaina, ObC
u 6ubnroreynoro GoHa.

3. TloaroroBka K ayAMTOPHBIM 3aHITHSAM (MIPAKTHYECKUM 3aHATHSIM U J1a00paTOPHBIM
paboTam, MPOMEXYTOUHOH aTTeCTaIUH).

4. BpITIOJIHEHHE TPAKTUUECKUX 3aHITHH JTOJDKHO OBITh OQOpPMIICHO B TETpaau Jyist
NPaKTUYECKUX paboT, U BKIIOYATh B ceO:

- HOMEp U TeMy 3aHSTHS;

- 3aI10JIHEHHbIE TaOINIIbI, TIPOU3BEICHHBIC PACUETHI, IPECTABICHBI CXEMBI;

- He0OXOIMMbIE BBIBO/IBI.



5 BemmonHeHue mabopaTopHBIX pabOT: OTYET MO JjgabopaTopHOM paboTe TOJKEH OBITh
oopMIIeH B COOTBETCTBHM C TpeOoBaHMsIMH. [Ipy TOArOTOBKE K 3alIUTE CTYACHTY H3Y4YHTh
KOHTPOJIbHBIE BOIIPOCHI.

7. OnleHOYHbIE CpeACcTBA
7.1. IlacopT OLIEHOYHBIX CPEICTB

Cemectp Koa xoHTpoOIMpyemoii HaunmenoBanue
KOMIIETEeHIIHMH (HJIM ee YaACTH) OLIEHOYHOI0 CPeICcTBA
4 OIIK-6 Omuemul no npakmuueckum 3aHsamusim 1-6 6

neuyamHoMm uoe.
IIpomedcymounoe mecmuposanue.
Hmozosoe mecmuposanue.
Bonpocwt k 3auemy Nel-Ne32

7.2. TunoBble 32/1aHNUsI WM MHbIEe MATePUAJIbI, He00X0IMMBbIe /ISl TeKYIIero KOHTPOJIs

7.2.1 KoOMILIEKT 0TYETOB 110 HPAKTHYECKUM 3aHATHAM

TunoBble IPAKTHYECKHE 32TAHNSA

IIpakTHyeckoe 3anaTHEe Ne 1
[Mpumenenne MathCad asst coctaBieHus MaTepralibHBIX U TEIJIOBBIX OaaHCOB

Lean paGoTsi:

1) HayuuTh pacCCUMTHIBATH MaTECPUAIbHBIC OAAHCHl TEXHOJOTMYECKUX IIPOLIECCOB C
ucnonb3oBanueM nporpammsl MathCAD;

2) HAy4YHTh HCIOJB30BaTh BO3MOXXHOCTH Tporpammbl MathCAD cBsi3bIBaTh JaHHBIC,
conepxanecs B jokymente MathCAD, ¢ nporpammoii Excel mist npeacraBnenuss maTrepraabHOTO
OanaHca B BHJIE TaOINLI.

3ananme 1. CocTaBUTh MaTepHaIbHBIN OanaHC peaKIMOHHON MeuH, B KOTOPOH MpOTeKaeT
npoIiecc MapoBOi KOHBEPCHU METaHa.
Hcxoonvie oannvie:
OO0BeM no1TaBaeMoro rasza B peakiuonnyto neub — Ve =10000 am3 /4.
I'a3 umeer cnenyromuii cocras, %(06.): CHs —95,1; CO2 -1,9; N2 -2,2; Ar-0,8.
Monbhnoe otHomenne H2O/ CH4 cocraBnsier — m.
ITponecc npotekaer npu temneparype t C u naBnenuu P Mlla.
B npouecc napoBoii KOHBEpCHH METaHa MPOTEKAIOT JIBE PEAKIHH:
CHs + H20 = CO + 3H;,
CO + H,0 = CO2 + Ha.
Crenens npepamienust CHs — X1 %, crenens npespatenust CO — x2 %.
KoHkpeTHbIe 3HaUSHHSI TapaMeTPOB MpoIiecca MpUBeACHbI B Tabmwie 1.
Tabauya 1 — Bapuanmol 3a0anuii

Bapuanr | H20/CHg4 t,C P,MIla CCFTfI(I;;){ > HpeBpallleHg’S (()fz)
1 527 0,1 40,9 22,5
2 - 627 0,5 42,8 27,7
3 : 727 0,5 71,1 264
4 727 1,0 56,6 25,7
5 i1 527 0,1 61,5 51,2
6 - 527 05 355 32,2




7 627 0,5 63,1 46,2
8 827 0,5 98,6 41,6
9 6:1 527 3,0 75,5 65,3
10 ' 827 3,0 51,4 12,3

3anganme 2. [IpeacraBuTh CBOAHBIN MaTepHalbHBIN OanaHc B Bue Tabauibl EXcel.
3aganue 3. PaccunraTh BIXKHOCTh KOHBEPTHUPOBAHHOTO T'a3a.
3aganue 4. OnpeneuTh COCTaB BIAKHOTO U CYXOI0 T'a3a Ha BBIXOJIE U3 PCAKIIMOHHOM TCUH.

KonTposibHbIE BONIPOCHI:

1. JaiiTe ompezneneHue 3aKOHa COXPAHEHMSI MAacChl BEIIECTBA NPUMEHUTENIBHO K
MaTepHaIbHOMY OallaHCy TEXHOJIOTHYECKOTr0 IpoIiecca.

2. C Kako¥ I1eJIbI0 COCTABIISIIOT MaTEePHAIIbHBIN OaJIaHC HA €UHUILY BPEMEHH?

3. Kakum 00pa3oM COCTaBISIOT MaTepUATBHBIN OaNaHC MPU MPOCKTHPOBAHUHM HOBBIX
MIPOU3BOJICTB?

4. B kaxom BuJie BbIpakatoT MaTepHalibHble OaaHChI?

5. Kakwue neficTBust HEOOXOAMMO BBIMOJIHUTH, YTOOBI BCTaBUTH B JoKyMeHT MathCAD
tabimiy Excel?

6. Kakum 00pa3omM MOKHO H3MEHATH IIEPEMEHHBIE U MX CBsI3b C Tabumeil Excel?

Kpurepun ouenku:

15 6amnoB — cTyI€HT MPEACTaBHII MPABUIBHO BBIOJIHEHHBIM OTUET, B OTYETHI BBHIIIOJHEHBI
BCE YEThIPE 3aJJaHus U CJIeIaHbl HEOOXOAUMBbIE BBIBOJIbI, CTYJEHT OTBEYAET Ha JIBa BOIIPOCA.

10 6amioB — CTYJIEHT MPEACTaBWII MPABUIHHO BHIOJHEHHBIA OTUYET, B OTYETE BBIOJIIHEHBI
TPH 33/1aHUS U3 YETHIPEX, CIIEIaHbl HEOOXOAUMBIE BBIBOJbI, CTYJEHT HE OTBEUYAET HA J[BA BOIPOCA
WJIM JJA€T HETIOJIHBIE OTBETHI.

5 Gamna - cTyZIeHT NPEeACTaBWII IPABUIBHO BBIIIOJHEHHBIH OTYET, B OTYETE BBINOJIHEHO JIBA
WM OJIHO 3aJ[aHKe, He ClIeJaHbl HEOOXOAMMbIE BBIBOIBI, CTY/IEHT HE OTBEYAET HE Ha OJIMH BOMPOC.

0 OamyoB — BBICTABISIETCA CTYJIEHTY, €CIM OTYET BBIIOJHEH C OUIMOKaMH, CTyJIEHT HE B
COCTOSTHUU TPOKOMMEHTHUPOBAThH XOJ pabOThl U €€ pe3yNbTaThl, OTBETUTh HA KOHTPOIbHBIE
BOIIPOCBI.

7.3. OueHo4Hble CpeACTBA /JIsl MPOMEXKYTOYHOI ATTECTALMM MO MTOraM OCBOEHUSI
JUCIUIITHHEI

7.3.1. Bonpochl K MPOME:KYTOYHOI aTTecTallu

Cemectp 4
Ne i/ Bomnpocs! k 3auery
1 [IpoexTupoBaHue TeXHUYECKOTO 00BbekTa. [I[pHHIIUIT CHCTEMHOTO TIOIXO1A.
2 Hepapxuueckre ypOBHH OMMMCAHUN TPOSKTUPYEMBIX OOBEKTOB.
3 MHOrodyHKIIMOHATFHOCTh U UTEPALIUOHHOCT MPOSKTUPOBAHUS
4 Tunuzanuss ¥ yHUUKAIMS TPOEKTHBIX PELIEHU U CPEICTB MPOEKTHUPOBAHUS.

TunoBbie MPOEKTHBIE MPOLIETYPHI.

TumnoBas nocien0BaTeIbHOCTh IMMPOCKTHLIX IPOLCAYP.

Knaccudukanus CAIIP. ®ynkuuu CAIIP B MammHoCTpOSHHH.

Buner o6ecnieuenust CAIIP

5
6
7 [Tonsitre o CALS — texHonoruu. KoMinekcHbie aBTOMaTU3UPOBAHHBIE CUCTEMBI.
8
9

Breruncinrensabsie cetu CAITP. Turs! cereit.

10 MeTtoibl 1OoCTyNa B TOKATBHBIX BEIYUCITUTENBHBIX CETAX.

11 JlokanbHble Berunciutensubie cetu Ethernet. CeteBoe o6opyoBanue.

12 CTpyKTypHpOBaHHbBIC KaOEIbHBIC CUCTEMBI.

13 Bremnue 3anomuHaromme ycrpoiictsa. Kiaccudukanmsi 1 OCHOBHBIE XapaKTEPUCTHKHU.
14 [TpunIMIB! QYHKIIMOHUPOBAHNS BHEITHUX 3aIIOMHHAIOLINX YCTPOUCTB.

15 TexHuveckue cpencTra BBoAa HH(POpMaIUH.




Ne i/ Bonpocsl k 3auery
16 TexHu4ecKkue cpeacTna mporpaMMHON 00pabOTKH TaHHBIX.
17 Texaudeckne cpeacTBa 0TOOpaKeHHsI JaHHBIX. TexHomoruu (GopMUPOBAHHS
BUJICOU300PAKEHUSI.
18 TexHu4eckue cpecTBa 0TOOpaKEHUsI JaHHBIX. TexXHOIOTHH (HOPMHUPOBAHHS
MIEYATHOTO H300pasKEHHSI.
19 MaremaTtnueckoe oOecriedeHrne aHanu3a MPOEKTHhIX pemeHuid. TpeboBanus x
MareMaruueckum mojensim B CATIP.
20 Marematuueckre MOJIEIH B MPOLEAYypax aHajli3a Ha MaKpOYPOBHE.
21 MaremaTHueckue MOAETH B MPOoLEIypax aHalu3a Ha MUKPOypOBHE. MeToibl aHanm3a
Ha MUKPOYPOBHE.
22 MaremaTtrueckoe oOecrieueHue MOACHCTeM MAIIMHHON TpadUKU U TeOMETPHUECKOTO
MOJIETTUPOBAHHSL.
23 MaremaTrueckoe 00ecTieYeHne CHHTE3a MMPOSKTHBIX PEIICHUH.
24 Bugpr nporpammuoro obecnieuenust CAITP. OGmiecucteMHoe nporpaMmMHoe
o0ecrieyeHue.
25 [TpukiaHbIC TPOTOKOIIBI TEIEKOMMYHHUKAITMOHHBIX TEXHOIOTHH.
26 NupopmannonHast 6€301acHOCTb.
27 Cucremnsie cpensl CAIIP.
28 VYupasnenue nanabivu B CAITP.
29 [Tonxoap! k nHTErpanuu nporpaMmuoro odecneuenus B CAIIP.
30 BuptyanbHas nnxeHnepus. KOMIOHEHTBI BUPTYaITbHOW WHXECHEPHH.
31 O6opynoBaHue Ui BUPTYaIbHOW UHKEHEPUU.
32 [Tpo6iieMbl BUPTYanbHOM HHKEHEPUU.
7.3.2. Kputepuu 1 HOpMbI OLIEHKH
®opma
Cemectp NpoBeieHIs Kpurtepuu n HopMbI OLIEHKH
MPOMEKYTOUHOT
aTTecTalluu
4 3ayer ¢ OIeHKOU Crynent nabpan 85-100 Gamios
(o «OTIUYHO» [0 UTOTY M3Y4YEHHUs JUCLUILUINHBI
HaKOITUTEITBHOMY B CEMECTpE.
PEUTHHTY). Crynent nHabpan 70-84 6anoB mo
«X0oporIo» UTOTY W3YYEeHHs TUCIHUIUINHBI B

ceMecTpe.

((y,Z[OBJICTBopI/ITCJ'IBHO»

Crynent nHabpan 55-69 6ammos mo
UTOTY H3YYEHHs JUCHUIUIMHBI B
CeMecTpe.

<<Hey,JIOBJ'IeTBOpI/ITeJ'H>HO»

Crynent Habpan 0-54 GayoB 1o
WUTOTY W3YYEHUS TUCIUTUTMHBI B
CeMecTpe.




8. YueOHO-MeTOANYeCKOe M HHPOPMALIMOHHOE 00ecTeYeHue T CIUTLTHHBI

8.1. Obs3aTe1bHAs IUTEPATYpPA

Tun (yueOHuK, yueoHoe

KoaunuyecTBO B

Ne nocodue, yue0Ho- HayHHon
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJioBOK) I'ox u3nanus Oouodmoreke /
n/n MeToanYecKoe mocooue,
IPAKTHKYM, p.) HaumeHnoBanue
P > AP 3BC
1 bopucosa A. IO., KpsuioBa | OcHoBHBIE TpeOOBaHHUSA K IPOEKTHON W y4eOHO-METOINYEeCKOe 2020 OB5C "IPRbooks"
O. B., llapesa M. B., paboueil ToKyMeHTanuu nocodue
[Manynos B. A.
2 | Yepemamkos A. A., [Tpoekmonnoe uepuerne 8 KOMITAC-3D yuebHOoe mocodue 2020 3BC "IPRbooks"
CeBocthaaoBa O. M.,
EmenssinoBa M. B.,
Emenbsanos. H. B.
3 | Bacunnena, K. B. CocraBieHre cOOpPOYHOTO YepTekKa 10 yaeOHOoe TTocodune 2020 OBC «Jlaab»
pabounM yepTexkaM JeTanen
4 | EmuceeB H. A, EnmuceeBa H. | KoncTpykTopckast JOKyMEHTAITUS B yaeOHOe TTocodune 2020. OBC «Jlanb»
H., ITapackesomyio O. I'. rpaduueckom pegakrope KOMITAC
8.2. Jlono/tHUTeIbHASI JIMTEpaTypa
Ne ABTOpBI, COCTABUTE/IH 3arsiiaBue (3aroJi0BOK) Tun (yueGHnK, yuesHoe Tox u3nanus KOHH%CTIEO B
n/n HAY4YHOM
nocooue, yueOHo-
onodamnorexe /
METOJIHYECKOoe Imocooue,
IPAKTHKYM, 1p.) HaumenoBanue
P > AP 9BC
1 | Onyuun E. M., MenskoB A. | CucteMbl aBTOMaTH3UPOBAHHOTO 1a00paTOPHBIHA 2016 ObC
A., Jlactoukun /1. M., MPOEKTUPOBAHMS TEXHHUECKUX OOHEKTOB MPAKTUKYM «zZnanium.comy
Kamenckux A. JI.
2 | Hopenxkos, U. I1. OCHOBBI aBTOMAaTU3UPOBAHHOTO yueOHUK 2009 3bC

MMPOCKTUPOBAHUS

«znanium.coms»




Tun (yueOHuK, yueoHoe

KoaunuecTBo B
HAY4YHOI

Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJioBOK) I'ox u3nanus ouodamoreke /
n/n MeToAnuYecKoe mocooue,
HPAKTHKYM, Ap.) HaumeHoBaHnue
p YM, Ap. 3BC
3 Axynosuy, JI. M. OcCHOBBI aBTOMAaTH3UPOBAHHOTO ydueOHOe ocodue 2020 9BC

MMPOCKTUPOBAHUSA TCXHOJIOTHYCCKUX
IMpOoNCCCOB B MAIIMHOCTPOCHHU U

«znanium.coms»




8.3. IlepeueHb nmpodgeccHOHATBHBIX 0a3 JaHHBIX M MH()POPMALHMOHHBIX CHPABOYHBIX
CHCTEM

- American Journal of Engineering and Applied Sciences. PerieH3upyemsiii
YKYpHAJ - MyOIMKYET pe3yJIbTaThl MCCIICIOBAHUN B 00JIACTH WH)KEHEPHBIX HAyK (TIpUKJIaaHas
(bmmca U NIpUKJIaaHass MaTeMAaTUKa, aBTOMATHU3allUA U YIIPABJICHUC, XUMHUUYCCKAsA TCXHOJIOT U,
KOMIIbIOTEpHAsT TEXHUKA, NHOOPMATHKY, HH)KCHEPHBIC NAaHHBIE U pa3paboTKa MPOrpaMMHOIO
o0ecrieyeHus, SKOJOTMYecKas WHKECHEPHs, HJICKTPOTEXHHKA, MPOMBIIUICHHAS HWH)XEHEpPUs,
PIH(bOpMaI_[I/IOHHBIe TEXHOJIOIMU U PIH(i)OpMaTI/IKa, MaTCpruaIOBCACHUEC, HU3MCPCHUC U
MCTPOJIOTHA, MAIIWMHOCTPOCHUC, MCIUIMHCKAA (1)I/IBI/IKa, OHECPICTUKa, o6pa60TI<a CUTHAJIOB U
tenekoMMyHuKarmu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. XXypuan npemocraBiseT CBOOOAHBIA JOCTYI K
HAYYHBIM ITyOJHKAIMSIM O CICAYIONMM TeMaM: WHXCHEPHbIE, (U3NIeCKHe, MaTeMaTHYECKHIE
nayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
MMpEACTABIACT CTATbU C PE3YyJIbTaTaMH HAYyUHBIX I/ICCJICIIOBaHI/Iﬁ B oOJracTu HWHXXCHCPHBIX HAYK
(MaTemartuka, >JIEKTPOTEXHUKA, MAIIMHOCTPOSHHE, SHEPTeTHKA, aBTOMOOMIIECTPOCHHE,
brnoxumMmuueckas HWHKCHEPHA, CTPOUTCIIbHAA NHXKCHCPUA U T.II.)I
http://www.medwelljournals.com/archive.php?jid=1816-949x

- DOAJ. Pecypc, KoTopelii oOecnedWBaeT JOCTYII K IOJHOTEKCTOBBIM
ANIEKTPOHHBIM XypHAJIaM TMpeIHA3HAYCH JUTS IMOMCKA M0 Ha3BaHUIO CTaThu (KypHAJIA) WIH I10
teme. DOAJ craBur

OCJIbKO BCECCTOPOHHEC OCBCIICHUC HaquOﬁ IICPUOAUKHU, HaXOZ[HHleﬁCH B OTKPBITOM OOCTYIIC U
I/ICHOJ'ILBYI-OH_Ieﬁ OIIPEACIICHHBIC MCPBI, F'APAHTHPYIOIINC ﬂOCTOﬁHOG Ka4CCTBO UX COACPIKAHUA:

https://doaj.org/

8.4. IlepeyeHb NPOrpaMMHOIO obecrieyeHust

Ne Hanmenosanme IO PexBHU3UTEI )loronnopa
n/n (naTa, Homep, CPOK A€ CTBHS)
1 |Windows Jlorosop Ne 690 ot 19.05.2015 r., cpok
neicTBusl, 0€CCPOUHBII
2 [Office Standart Horosop Ne 690 ot 19.05.2015r., cpox

neiictBus, 6eccpounslii; JloroBop Ne 727
ot 20.07.2016 r., cpoK ACHCTBUA,
0ecCpOYHBIi

3 MathCAD Bepcusi14 wim 15 Axt /m ot 21.07.09 (T'oc. KonTpakt
4870t 28.05.09), 6eccpounblii



http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

8.5. Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM VIS OCYLIEeCTBIECHUSA
00pa3oBaTeILHOIO Npolecca Mo JTUCHHILINHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHETOB, JIa00PATOPHIi, MACTEPCKHUX U

Ne Ap. 00bEKTOB ISl IPOBEAeHUS
N IlepeyeHb OCHOBHOIO 000pPY/10BAHMA
n/l | NPaKTUYeCKUX U Ja0OPaATOPHBIX 3aHATHH,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI
padoThl 00y4aomuxcs (HoMep ayIuTOPUN)

1 Jlaboparopus «IIporeccsl u anmapaTsl CroJibl y4eHUYECKHE MOHOOJIOKH, CTOJIBI,
3alUThl OKpYXKAIoUIel cpenbl». YueOHas CTyllbsl, JOCKa ayAuTopHas (MeyioBas),
ayJIUTOPUS JJI IPOBEACHUS 3aHATHI MPOEKTOpP, HOYTOYK, IKpaH MEPEeHOCHOM,
CEMUHAPCKOro TUMA. Y4eOHas ayIUTOpUs VIl | YCTAHOBKA TEXHOJIOTHYECKOTO KOMILIEKCa,
KYPCOBOT'O IIPOEKTUPOBAHUS (BBIMOTHEHUS MO3BOJISIIOIIAS] CHU3UTh PACIpPOCTPAHEHUE
KYPCOBBIX pa0boT). YueOHasi ay IuTopus AJs a’pOIUCTIEPCHOM CUCTEMBI B
IIPOBE/ICHUS TPYIIIOBBIX M MHAMBUIYAIbHBIX | IIPOCTPAHCTBE., YCTAHOBKA, TMO3BOJISFOIIAS
KOHCYJNbTalil YueOHas ay AuTOpUs st CO3/1aTh aYPOJIMHAMUYECKYIO TSTY
MIPOBEACHUS 3aHITHI TEKYILIEro KOHTPOJIS U
npoMexXyTouHoM arTectanuu (A-409)

2 | IlomemieHue 1uist CaMOCTOSITENIBHON pabOTHI CTonbl, CTYJbs, KOMIIBIOTEPHI
obyuarormxcs (I'-401).
3 | KommobrotepHsiii ki1ace. YdyeOHas ayauropusi | [lepeHOCHOW TPOEKTOP, 3KpaH, CTOJIBI

IUIs1 IPOBEICHUS 3aHATUH JIEKLIMOHHOTO TUMA. | KOMIIBIOTEPHbIE, CTOJ NMPENOoAaBaTeIbCKUM,
VY4eOHast ayiuTopusi AJisl IPOBEICHUS CTYJIbSl, JIOCKa ayJUTOpHasi (MapkepHas) -
3aHATUI CEMUHAPCKOro TUMA. YueOHas I1K c BbIxoi0M B ceTh MHTEpHET.
ayJIUTOpUS AJIs IPOBEJECHUS J1aO0OPaTOPHBIX
pabot. YuebHast ayaAuTopus Al KypCOBOTO
MIPOEKTUPOBAaHMSI (BBIIIOJHEHUS KyPCOBBIX
pabot). YueOHas ayiuTOpHs JUIsl IPOBEACHUS
TPYIIOBBIX W HHIMBHYTEHBIX
KOHCYJbTalMi YueOHast ay TuTopus JUis
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJS U
npomexytounoi arrectanuu.(VJIK 203)
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