MHHUCTEPCTBO HAYKU U BEICIIET'O OEPA30BAHMS POCCUNICKOM ®EJIEPALINN
(enepanpHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIIETO 00pa30BaHuUs
«TONMBATTUHCKUHN FOCYTapCTBEHHBIN YHUBEPCUTET»

b1.0.26 NOKYMEHT MOAMMCAH
(uHOeKc QucyuniuHbl) QNEKTPOHHOM NOANNCHLIO

CepTudmkat: 01D5B40007B3208E4F806177C9151B49
Bnapeneu: Coko Cepreit AnekcaHaposuy
[OeiictBuTtenex: ¢ 25.06.2025 no 25.06.2026

PABOYASA ITPOT'PAMMA JUCHUITTIMHBI

ABTOM&TH?»I/IPOB&HHLIE CUCTEMBI IPOCKTHUPOBAHUA XUMHUKO-TCXHOJOITHIECCKUX MMPOLECCOB

(HaumeHoBaHue OUCYUNTUHBL)

10 HAMPABJICHUIO TIOJTOTOBKH
18.03.01 XumMuueckas TEXHOJIOTUA

HaMpaBJICHHOCTh (MPOdUIIb)

MamuHsl 1 alapaTbl XUMHUYCCKHX ITPOU3BOACTB

dopma 00yueHHS: OUHO-3a0UHAS
I'ox mabopa: 2026
O6mas TpyaoeMkocTs: 2 3E

Pacnpe;]e.neﬂne YaCoB JUCHUILJIMHBI 110 CeEMeECTPpaM

CemecTp 4

®opma KOHTpPOJIsI | 3ayerc Hroro
Buj 3ansaruii OILICHKOH
Jlexun - -
JlaGoparopHbie - -
[IpakTuueckue 6 6
PykoBoacTBo: kypcoBbIe padoThI (1TpoekThl) / PI'P - -
[IpomexxyTouHas arrecTarus 0,25 0,25
KonrakTtHas padota 6,25 6,25
CamocTosiTeapHas pabora 65,75 65,75
KonTtponn - -
Hroro 72 72




Pabouyto nmporpammy coctaBui(u):
K.X.H., To1icHT bojioTuH A.

(Oondicnocme, yuernoe 3eanue, cmenetsb, Damunus 1.0.)

(domdicHocmo, yuenoe 36anue, cmenensb, @amunus 1.0.)

PenenzupoBanue paboueil mporpaMMbl AUCHUTIIHHBIL:

v OtcyrcTByeT

Pentensent

(Oondxucnocmy, yuenoe seanue, cmenenv, Pamvunus 1.0.)

Pabouast mporpamma TUCHUTUTHHEI cocTaBieHa Ha ocHoBaHUM PI'OC BO u yuebHoro 1iana
HamnpayieHus noArotoBku 18.03.01 XuMudeckas TEXHOJIOTHUS.

Cpok aeiicTBusi pabouel mporpaMmMbl IMCHUILIHHBI 10 «31» aBrycra 2031 r.

YTBEPX/IEHO

Ha 3acenanuu xadenpsl
«XUMHUYECKasi TEXHOJIOTHS U pecypcocOepekeHue»

(mporokon 3acenanus Ne 1 ot «29» aBrycra 2025 r.)



1. leab ocBoOeHUS UCHUNIMHBI

HCJIBIO AUCHUIUIUHBIL ABJIACTCA U3YYCHHUEC OCHOB TCXHOJIOTUH MMPOCKTUPOBAHUA XUMUUCCKUX
TCXHOHOFHﬁ, HUX OCHOBHBIX IIPUHOMUIIOB, ITIOJAXO0/J0B, crmoco0oB U METOJOB.

2. MecTo aucuuiuiaabl B ctpykrype OIIOIT BO

JlaHHas QUCHMIUIMHA MPEACTaBIsSeT COOO0N MUCIUIUIMHY MaTEMaTHUYECKOrO M €CTECTBEHHO
HAy4yHOro LMKJIA JUCLUUIUIMH, Oasupyercs Ha aucuumiuHax «CpeacrBa nporpaMMHOM
pa3paborkm», «HWHkeHepHasi rpauka», KOTOpble pa3BUBAIOT MPEJICTABICHUA O MyTAX
(dopmanuzauy pacyeTHBIX M JIOTHUECKMX 3al1ad, HarT oOmme HaBblku padotel ¢ [IK u
MPaKTUYECKOr0 MPOrpaMMHUPOBAHUS.

Jucuuminza seisercs 0a30i 111 0OCBOCHUS JUCHUILIHH «OQ01mast XuMHYeCKasi TEXHOJIOTHS
2»; TIONyYEeHHbIC 3HAHUS MCIOJB3YIOTCS TIPU BBIIIOJHEHUH OTAEIBHBIX 3a7a4 BBITYCKHOMN

KBaTM(UKAIIMOHHON PabOTHI.

3. Il.1anupyembie pe3yJibTaThbl 00y4eHUs1

dopMupyembie U Nuaukaropsbl
KOHTPOJINpYyeMble JAOCTHKEHUSI I[lnanupyemMpble pe3yJibTaThl
KOMIIETEeHIIUH KOMIIeTeH Mt o0y4yeHust
(K011 1 HANMEHOBAHHE) (K011 1 HANMEHOBAHHE)

OIIK-6 Cniocoben nonumarts (OI1K-6.1 IIpumensiet 3HaHus (3HATb: IPUHIMIIBI PEIIEHUS 3a/1a4
IPUHIIUTIBI PA0OTHI COBPEMEHHBIX mpodeccnoHaNbHOM e TEIBHOCTH C
COBPEMEHHBIX MH(POPMALIMOHHBIX MOMOIIbIO HH()OPMAITMOHHBIX
MH(OPMAIIMOHHBIX TEXHOJOIUM NIPU PELIEHUH  [TEXHOJIOIUHA.
TEXHOJIOTMH U UCIIONIb30BATh 33124 MPO(ECCHOHAIBHON  |YMeTh: BBIIIOIHATH 0000I1EHIE U
WX JUIsl peIIeHUs 3a/1a4 e TeIbHOCTH CHUCTEMAaTU3AINI0 TEXHUYECKUX
rpogeccoHaIbHON NTaHHBIX, OCYLIECTBIISTH BHIOOD
MeaTeILHOCTU HanOosiee Y PEKTUBHBIX METOJIOB,

CITOCOOOB M CPENICTB MOTYUYCHHUS,
XpaHEeHHUs U TepepaboTKu UH(pOpMAIU
B 3aBUCUMOCTH OT KOHKPETHBIX IIeJIeH
1 3a/1a9 Tpo(heCCHOHAITBHON

e TEILHOCTH.

Baaners: mpuémamu paboThI HA
KOMITBIOTEpaX C MPHUKJIATHBIM
pOrpaMMHBIM 00€CIICUCHHEM.




4. CTpyKTYpa M coiep:KaHue AUCHMILINHBI

Monyab
(paznen)

Bun
y4eOHoit
padoTbI

HaumenoBanue TeM 3aHATHH
(yueOHOI1 paboOTHhI)

Cemectp

Oo0bem,

Baaabl

HNHuTepakTus,
q.

DopMbl TEKyLIET0
KOHTPOJIS
(HanMeHOBaHUE
OILIEHOYHOTO
CpEeICTBA)

Mopyas 1.
OOmecucTeMHOE,
6a30Boe, MPUKIAIHOE
pOrpaMMHOE
obecrnieueHue, 0030p
CYILIECTBYIOIINX
MAKEeTOB TPHUKJIATHBIX
CAITIP. CreunanbHbie
MaKeThl PUKIIaJHBIX
pOrpaMm.

I1P1

[IpoekTupoBanue peakTopa HeUTpaIU3aHH
cynb(oOyTriionaeaTa BOAHBIM PACTBOPOM
aMMuaka (MepuoIuIeckoro JeiCcTBHs) ¢
HCIIOJIb30BAHUEM YEePTESIKHO-TPAPUIESCKOTO
penakropa KOMIIAC — 3D*

Oruer o
MIPAKTHYECKOMN
pabote

CP1

Hasnauenmne ABTOMAaTU3HUPOBAHHOI'O
MPOCKTUPOBAHUA. OHpe,I[CJIeHI/IC K ITIOHATHUIO
IIPOCKTUPOBAHUA.

15

CP2

O3HaKOMJIEHME C BUJJaMU HOPMaTUBHOM
JOKYMEHTaluu
(@3, I'OCT, BCH, I1b, OCT, CHull).

15

CP3

[Topsmox pa3paboTKH, COTJIACOBAHUSA U
YTBEPKICHUS
MIPOEKTHOM IOKYMEHTAlUU

15

[TpoexTrpoBaHKE OCBETIIUTEIS paccoia
HEMPEPBIBHOTO JACHCTBUSI B IPOU3BOJICTBE
XJIOpa U KayCTHKa C MCIIOJIb30BaHHEM
4epTeKHO-TpadhuIecKoro peaakropa
KOMIIAC - 3D".

Otuer o
[IpakTrueckoit
pabote

I1P3

[IpoekTupoBaHue MPOMEKYTOUHON
eMKoctu ¢ Memmankoi st TAC
(TumpokcuIaMUHCYIIb(aT) ¢
HCIOJIb30BAHUEM YEPTEIKHO-TPAPUIESCKOTO
penakropa KOMITIAC - 3D".
ABTOMaTu3aus pa3padoTKu
TEXHOJIOTHYECKHUX CXEM.

OtueT o

CP4

Anmnaparssle cpeacrsa CAIIP u nx
nHTEpdEHC.

20,75




*Io coznacosanuio ¢ npenodagamenem
O0ONycKaemcs Uucnob308amy u opyzue YepmesHcHo-
2pagpuyueckue pedaKmopel.

HpOMe)KYTO‘lHaSI aTTeCTauuAa

0,25

[IpomexyTouHoe
TECTUPOBAaHUE

Hroro:

72




5. O6pa3oBarejibHbIE TEXHOJIOTUH

B mpouiecce nzyueHusi IUCHUILUIMHBI « ABTOMATH3HPOBAHHbIE CHCTEMbl MPOEKTUPOBAHNS
XMMHMKO-T€XHOJIOTHYECKHX  MPOLECcCOB»  HCIONB3YIOTCS  pa3iMyHble  00pa3oBaTeibHBIC
TEXHOJOTHH. TEeXHOJOTUSI TPAJAUIMOHHOTO OOy4eHHs (MPAKTUYCCKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTa) sBisieTcs OCHOBHOM. JTa cuctema Haubosnee nHGopMaIlmoHHa U (GOpMHUPYET KOTHUTHUBHYIO
KOMIIETEHIIHIO.

B cootrBerctBun ¢ ®I'OC BO npu u3ydeHUH 3TOr0 Kypca MPEeTyCMOTPEHBI MPAKTUYECKUE
3aHATUS M caMocTosiTenbHas paborta. CamocTosiTenbHas paboTa HampaBlieHa Ha TEOPETHUYECKYIO
MOJIFOTOBKY, MPAKTUYECKUE pabOThl OPUEHTUPOBAHBI HA MPAKTUUYECKYIO MMOATOTOBKY CTY/ICHTOB.

[TpakTudeckue 3aHITHS MOTYT OBITH TOCTPOCHBI 10 TEXHOJOTUU KOMIUIEKCHOTO O0y4YeHUs, ¢
MEPEXO0JIOM OT KJIaCCUYECKOM (OpMBI K BOCCO3JAHUIO pEaJbHBIX CHOCOOOB B3aWMOJEHUCTBUS
CHELHATNCTOB, 00CYXIAIOUINX TEOPETUIECKUE BOIIPOCH MPOPECCHOHATBHOM IEATETbHOCTH.

6. Meronuyeckue yKazaHusl 110 OCBOCHHIO TUCHHUILIUHBI

IIpenoaasaresu, peanusyrouue y4eOHbIH Kypc:
o Ha TIEPBOM YYEOHOM 3aHSITHU B CEMECTPE 3HAKOMST CTYJIEHTOB C COJEp>KaHUEM
y4eOHOr0 Kypca, MpaBHJIaMH €r0 OCBOEHHUS U (hOpMaMH TEKYIIIETO KOHTPOJIS;
* IPOBOJAT TEKYIIYI0 U pyOeKHYIO OLEHKY Yy4eOHBIX NOCTH)KEHUH CTyIEHTOB IO
JTUCIUIIMHE B COOTBETCTBHH ¢ paboyeil mporpaMMoil TUCITUTUIMHEI;
L4 Inpu HCO6XO,Z[HMOCTI/I Jal0T CTyACHTaM AapryMCHTHUPOBAHHBIC PA3BACHCHUA O
BBICTABIIEHHBIX 0aJUIax MO y4eOHOMY KYypCy.

CTy}:[eHTLI JOJI2KHbI:

o BBITIOJHATH BCE Y4EOHBIE MEpONPUSATHS, TMPEIyCMOTPEHHBIE padodeil mporpamMmoin
JUCLUIIIMHBL, B YCTAHOBJIEHHBIE CPOKU;

o PEryJISIpHO OTCIIEKHUBATh CBOM PEUTHHI MO yueOHOMY Kypcy Ha 00pa3oBaTeIbHOM
noprane TI'Y;

o coo0IaTh MpemnojaBaTeIl0 O HEKOPPEKTHOM  OTOOpaKeHHWH OallJioB  Ha
oOpa3zoBatensHoM nopraine TT'Y.

o CTyneHTsl MOTYT O3HAaKOMHTHCS Ha oOpaszoBatenbHOM mopTane TI'Y ¢ paboueit

IpOrpaMMOM JTUCHUIUIMHBL, COJAEp)KaHUEM y4eOHOro Kypca, IpaBHJiaMy €ro OCBOCHUS U popMaMu
TEKYIET0 KOHTPOJIS.

CryaeHT JOJKEH claTh WHIUBUAYalbHbIE paOOThl, IPEIyCMOTPEHHBIE IPOrpaMMOi
JTUCIUILTMHBL, TPETIOAABATEIN0 O KOHIA 3a4€THOM HEJIeH.

o C nepBoro JHs 9K3aMEHAIIMOHHON CECCHH CEMECTpa BhICTaBIeHHE 0aJlIoB 3a yueOHbIe
MepomnpusaTHI Ha oOpa3oBarenbHOM nopraie TT'Y 3ampemaercs.

MeToanyeckue peKOMeHIAlUH K BBINIOJTHEHHIO CAMOCTOSITeIbHOMH PadoThI:

1. M3y4yeHne TeopeTHUeCcKOro MaTepuasa ¢ UCI0JIb30BaHUE: JIEKIIMOHHOT0 MaTtepuana, ObC
u 6ubmmoTeuHoro (GoHma.

3. IloaroroBka K ayJMTOPHBIM 3aHATHUAM (MPAKTHUYECKUM 3aHATUSAM UM JaO0OPAaTOPHBIM
paboTaM, MPOMEXYTOYHON aTTEeCTALUN).

4. BbINOJIHEHHE MPAKTHMYECKUX 3aHATUN JOJDKHO OBITH O(GOPMIICHO B TETpamd IJis
NPaKTUYECKUX paboT, U BKIIOYATh B CEOsL:

- HOMEP U TEMY 3aHSTHUS;

- 3aI10JIHEHHbIE TaOIUILIbl, TIPOU3BEIEHHBIE PACUETHI, IPEJCTABICHBI CXEMBI;

- HE00OXO0IUMBbIE BBIBOJIBI.



5 BemonHeHue 1a00paTOpHBIX pabOT: OTUET MO JAOOpPaTOpHON paboTe MODKEH OBITh

oQOopMIIEH B COOTBETCTBHM C TpeOoBaHUsAMHU. [Ipu MOATOTOBKE K 3alllUTE CTYACHTY H3YYHTh
KOHTPOJIbHBIE BOIIPOCHI.

7. OueHoOYHBIE CpPeACTBA
7.1. [TaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa konTposmmpyemoit HaumenoBanue
KOMIIeTEeHIIUN (WU ee YaCTH) OLEHOYHOI0 Cpe/ICTBA
4 OIIK-6 Omuemwl no npakmuueckum 3auamusm 1-3 6

neuamHom guoe.
IIpomedicymounoe mecmuposanue.
Bonpocut k 3auemy Nel-Ne32

7.2. TunoBble 3aJaHNSI UJIM UHbIE MaTePHUAJIbl, HE00X0AUMBbIE IJIsl TEKYIEero KOHTPOJIsI

7.2.1 KOMILIEKT O0TYETOB 10 NPAKTHYECKUM 3aHATHAM

TunoBble NPAKTUYECKHE 3aJAHUSA
IIpakTnyeckoe 3anaTne Ne 1

[Mpumenenne MathCad amnst cocTaBneHust MaTepHATBHBIX U TETUIOBBIX OallaHCOB

esab padoTbi:
1) HayuuTh pacCUMTHIBATh MaTepHAJbHbIE OaJlaHCHl TEXHOJIOTMYECKHX IPOLIECCOB C

ucroyib30BanrueM nporpammbel MathCAD;

2) Hay4uTh HCIIOJIb30BaTh BO3MOKHOCTH mporpamMmbel MathCAD cBsi3bIBaTh JaHHBIE,

coxepxaruecs: B jokymernte MathCAD, ¢ mporpammoit Excel ayis npencraBienuss MaTepHabHOTO
OanaHca B BUI€ TaOIUII.

3ananue 1. CocTaBuTh MaTEpHANTBHBINA OaTaHC PEAKITMOHHOW MeYH, B KOTOPOH IIPOTEKAET

IpoIiecc MapoBOi KOHBEPCUH METaHa.

Hcxoomnvie oannvle:
O0beM ojaBaeMoro rasza B peakiuoHHyo neysb — Ve =10000 am3 /4.
I"a3 umeer cnemyromuii cocras, %(00.): CHy —95,1; CO, —1,9; N2 -2,2; Ar-0,8.
MonsHoe otHomenue H,O/ CH4 cocraBisteT — .
ITporecc mpotekaet mpu Temmeparype ¢ imrC u naieaun P MIla.
B nporecc napoBoii KOHBEpCHUU METaHa MPOTEKAIOT JIBE PEAKINH:
CH4 + Hzo =CO+ 3H2,
CO + H,0=CO02 + H,.
Crenens npeBpamenuss CHy — x; %, crenens npespaiienust CO — x, %.
KonkpeTHble 3HaUeHUs TapaMeTpoB Mpoliecca MpUBeAeHbI B Tadnuie 1.

Tabauya 1 — Bapuanmol 3a0anuii

Crenenb npeBpamenus, %
Bapuanrt H,0/CH, t,C P.MIla CH, (x,) CO (x)

1 527 0,1 40,9 22,5
2 21 627 0,5 42,8 27,7
3 ' 727 0,5 71,1 26,4
4 727 1,0 56,6 25,7
5 41 527 0,1 61,5 51,2
6 ' 527 0,5 35,5 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
3aganue 2. [IpencTaBuTh CBOJHBINA MaTepualbHbIN Oananc B Buae Tadbnuisl Excel.
3apanue 3. PaccunTaTh BIQXKHOCTh KOHBEPTUPOBAHHOTO ra3a.

Sana}me 4. OHpeIleJ'II/ITB COCTaB BJIAJKHOT'O U CYXOrI'0 ra3da Ha BbBIXOJC U3 peaKHHOHHOﬁ IICYu.

KonTpoabHbIe BONPOCHI:

1. Jaiite omnpezneineHre 3aKOHAa COXPAHEHMS MAacChl BEIECTBA IIPUMEHUTEIBHO K
MaTepHaIbHOMY OallaHCy TEXHOJOTHYECKOTO TpoIiecca.

2. C Kakoif 11eNIbI0 COCTABIISAIOT MaTepPHAIbHBIN OaJlaHC Ha eIMHUILY BpeMeHH?

3. Kakum o0pa3oM cOCTaBIAIOT MaTepuaIbHBIN OanmaHC MPHU MPOSKTUPOBAHUU HOBBIX
IPOU3BOJICTB?

4. B xaxoM BuJie BEIpaKalOT MaTepuaabHbIe OamaHChl?

5. Kaxkue neticTBus HEOOXOUMO BBITIOTHUTH, YTOOBI BCTaBUTH B JokKyMeHT MathCAD
tabnuiy Excel?

6. Kakum 00pa3oM MOKHO U3MEHSTh IEPEMEHHBIEC U UX CBs3b ¢ Tabmuieit Excel?

Kputepun ouenku:

15 GainoB — CTYJCHT NPEACTAaBUII MIPABUIBHO BBITOJHEHHBIH OTYET, B OTYETHI BHIMOJIHEHBI
BCE YETHIPE 33JJaHUS U CJISIIAHB HEOOXOMMBIE BBIBOJIBI, CTYJCHT OTBEYAET Ha JIBa BOIPOCa.

10 Ga/mmoB — CTYACHT NPEJCTABUI MPABHILHO BBITIOJHEHHBIA OTYET, B OTYETE BBIMIOJHEHBI
TPH 3aJIaHUS U3 YETHIPEX, CIICIaHbl HEOOXOAMMBIE BBIBOJIBI, CTYJCHT HE OTBEUAET HA J[BA BOMPOCA
WU JIa€T HETIOJTHBIC OTBETHI.

5 Gamna - CTyIGHT MPEJCTaBWI NPABIILHO BBITIOJHEHHBIA OTYET, B OTYETE BHITIOJTHEHO JIBa
WM OJTHO 33JIaHUe, HE ClIeIaHbl HEOOXOIUMBIC BBIBOJIBI, CTYJICHT HE OTBEUACT HE Ha OJIUH BOIPOC.

0 GammoB — BBICTABISIETCS CTYACHTY, €CIM OTYET BBITIOJHEH C OIIMOKaMH, CTYJCHT HE B
COCTOSIHUY TIPOKOMMEHTHPOBATH X0 pa0OTHI U €€ Pe3yJIbTaThl, OTBETUTh Ha KOHTPOJIBHBIE BOITPOCHI.

7.3. OueHo4Hble CPeACTBA VISl MPOMEKYTOUYHON aTTECTALMHU N0 MUTOraM OCBOEHHUSA
AUCHMIIUHBI

7.3.1. Bonmpocsl K NPOME:KYTOYHOH aTTecTaluu

CemecTp 4
Ne ni/mm Bomnpocsl K 3a4ety
1 [IpoekTrpoBaHue TEXHUYECKOTO 00beKTa. [[pUHIIUTT CHCTEMHOTO MOAX0/1a.
2 Hepapxuyeckue ypoOBHH OIUCAHUI ITPOCKTHPYEMBIX OOBEKTOB.
3 MHOroyHKIIMOHATHLHOCTh M UTEPALIMOHHOCTh MMPOSKTUPOBAHMS
4 Tunuzanus U yHU(UKALUs MPOEKTHBIX PEHICHUH U CPEICTB MPOEKTUPOBAHMUSL.
TuroBbie MPOEKTHBIE MPOLETYPHI.
5 TurnoBas mocyien0BaTeIbHOCTb MPOEKTHBIX MPOLIETYD.
6 Knaccudpukamus CAIIP. @ynknuu CAIIP B MammmHOCTpOSHUH.
7 [Tonsitue o CALS — Texnonoruu. KommiekcHbie aBTOMaTU3UPOBAHHBIE CHUCTEMBI.
8 Bunpr obecrieuenuss CAITP
9 Boraucnurensasie cetun CAIIP. Turmesl cereit.
10 MeTo/ibl JOCTYTA B JIOKAJIbHBIX BRIUUCIUTEIBHBIX CETSIX.
11 JloxanpHbIe BeIUHCIUTENbHBIE ceTH Ethernet. CeTeBoe 000pynoBaHHE.
12 CTpyKTYpHpPOBaHHBIC KAOCITHHBIC CHCTEMBI.
13 Buemnue 3anmomuHaronue ycrpoicta. Knaccudukaiys 1 OCHOBHBIE XapaKTEPUCTUKH.
14 [TpuHIUIE! (YHKIHMOHHPOBAHUS BHEITHUX 3aIIOMHUHAIOIINAX YCTPOMCTB.
15 TexHUYEeCKHE CpeACcTBa BBOJAa HH(DOPMAITUH.
16 TexHuueckue cpeAcTBa MPOrpaMMHON 00paOOTKH TaHHBIX.




Ne n/mt Bonpocel K 3a4ety

17 TexHudeckue cpeacTBa 0ToOOpaKeHHsI JaHHBIX. TexHomoruu GopMUPOBAHHS
BUJICOM300PaKCHUSI.

18 TexHuueckue cpecTBa 0TOOpaKeHHsI JaHHBIX. TexHomoruu GopMUpPOBaHUS
MEYaTHOTO H300paKEeHUSI.

19 MaremaTtnueckoe oOecreyeHrne aHainu3a MPOEKTHhIX pemeHuil. TpeboBanus k
Marematuueckum mojessim B CATIP.

20 Marematnueckre MOJIENH B MPOIeAypax aHajdu3a Ha MaKpOypPOBHE.

21 Maremarnueckre MOJIETH B MPOIeAypax aHaIn3a Ha MUKPOYpOBHE. MeTo/Ibl aHamu3a
Ha MUKPOYPOBHE.

22 MaremaTrueckoe oOecrieueHue MoACHCTEM MAIIMHHON rpaduKyd U TeOMETPUIECKOTO
MOJICTTUPOBAHUSI.

23 MaremaTrueckoe obecrieueHIue CUHTE3a IPOSKTHBIX PEIICHUH.

24 Bunst nporpamMuoro obecnieuenust CAIIP. ObuiecucteMHoe mporpaMMHoOe
o0ecrieyeHue.

25 IIpukiagabie TPOTOKOJIBI TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

26 NudopmanmnonHas 6€30MacHOCTb.

27 Cucrtemnsie cpeapl CAIIP.

28 Vnpasnenue nanabiMu B CAITP.

29 [Toxxoas! k uHTETpaIuu nporpaMmmHoro odecneyenusi B CAIIP.

30 Bupryanbnas naxxeHnepusi. KOMIOHEHTHI BUPTYalIbHON WHXKCHEPHUHU.

31 O6opynoBaHue 1Ji BUPTYATbHON HHKECHEPHUH.

32 [TpoGaeMbl BUPTYyaTbHOW HHKEHEPUH.

7.3.2. Kputepuu U HOPpMbI OLIEHKHU
dopma
Cemectp NPOBELCHI Kpurtepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
arrecTamnuu
4 3ayder ¢ OLEHKOU OLICHKA «OTJIIMYHO»

«OTiYHO» BBICTABIIACTCSA, €CIIN
9K3aMEHYEMBIH IPAaBUIBHO, YETKO
U B TIOJTHOM 00beMe U3JT0KHUII
TEOPETUYECKUI MaTepUall,
MIPOSIBUB MOJIHYIO
CaMOCTOSITEJIBHOCTD U
TBOPYECKUI MOAXOJ NPU
000CHOBAHUU YTBEP)KICHUI

OIIEHKA «XOPOIII0Y BBICTABIISIECTCS,
«XopoI1o» €CJIM OTBET B II€JIOM OTBEYAET
TpeOOBaHUAM K OILICHKE
«OTJIMYHOY, HO TIPOBEPSICMBIH
JIOIYCKaJI OT/IEIbHBIC HETOYHOCTH,
BBI3BAJI HEOOXOIUMOCThH
JIOTIOJTHUTENHHBIX (YTOUHSOIITNX )
BOIIPOCOB M JIJT HA HUX
MPaBUIILHBIC OTBETHI

OLICHKA «yJIOBJIETBOPUTEIBLHO»

«Y IOBJIETBOPUTENILHO» | BBICTABIISIETCS, €CIIH ITPOBEPSEMBIi
IIOKa3aJl IPX OTBETE 3HAHUS
OCHOBHOI'0 Y4eOHOT0 MaTepuana,
HO 3aTpyAHSIICA IOATBEPANUTD
TEOPETUUECKUE MOJI0KECHUS
KOHKPETHBIMH ITPUMEPaMHU WU




Cemectp

dopma
NMpoBeIeHUusA
NMPOMEKYTOYHOMI
arrecTauuu

KpuTtepuu u HOpMbI OLIEHKH

000CHOBATh HX, JOKJIAbIBAI
Marepuai HeJJOCTaTOYHO YETKO,
MHOTa TpeOOBaI HABOSAIINX
BOIIPOCOB

((Hey,HOBJ'IeTBOpI/ITCJ'IBHO»

OIICHKA «HEYJIOBJICTBOPUTEIHLHOY»
BBICTABIISICTCS, €CITH ITPOBEPSCMBIi
JIOITyCKaJ rpyObie OMUOKH TpU
OTBETE Ha IMOCTABJICHHBIE BOIPOCHI,
HE 3HaJI IOPSAI0K IIPUMEHEHUS
TIOJTYYSHHBIX 3HAHUI Ha ITPAKTHKE




8. YueOHo-MeToaMueckoe U HH(pOpMAIMOHHOE 00ecTieYeHUe T CHMIINHBI

8.1. O6s13aTesbHasA JIUTEpaTypa

Tun (yueOHUK, yueOHOe

KoaunuyecTBo B

Ne nocodue, yue0Ho- HayHion
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3nanus ondamoTexe /
n/n MeTOoanYecKoe rmocooue,
NPAKTHKYM, 1p.) HaumeHnoBanue
P > AP 96C
1 bopucosa A. 0., KpsuioBa | OcHOBHBIE TpeOOBaHUSA K TPOCKTHOW U y4e0HO-METOINYECKOe 2020 9BbC "IPRbooks"
O. B, Ilapea M. B., paboueil TOKyMEHTaIluu rocobue
[TanyHoB B. A.
2 | YepenamkoB A. A., ITpoexkunonnoe uepuenne B KOMITAC-3D ydebHoe rocodue 2020 3BC "IPRbooks"
CeBocthsaHoBa O. M.,
EmenssinoBa M. B.,
Emenssnos. H. B.
3 | Bacunnsesa, K. B. CocrapyieHre cOOPOYHOTO YepTeka 1o y4ueOHOe ocoone 2020 OBC «Jlanp»
pabounM YepTexaM JeTanei
4 | EnuceeB H. A, EnuceeBa H. | KoHcTpykTOpCKasi TOKyMeHTaLMsI B y4eOHOe ocooue 2020. ObC «Jlanb»
H., ITapackeBomyio 1O. I rpaduyeckom peapakrope KOMITAC
8.2. J/lonmosiHMTEIbHAS JIATEPATYPA
Ne ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBoK) T (yaebame, yaebuoe I'ox n3panus Konnqecnio B
n/n HAy4YHOH
nocooue, yaeoHo-
Oudmorexe /
MeToAnYecKoe mocooue,
NPAKTHKYM, 1p.) HaumeHoBanue
P » AP 9BC
1 Omnyuun E. M., MenskoB A. | CucteMbl aBTOMaTU3UPOBAHHOTO 7ab0paTOPHBIHA 2016 OBC
A., JTactoukun /1. M., MIPOEKTUPOBAHUS TEXHHUUECKUX OOBEKTOB MIPAKTUKYM «znanium.comp»
Kamenckux A. /I,
2 | Hopenkos, U. IL OCHOBBI aBTOMaTU3HUPOBAHHOTO y4eOHUK 2009 OBC

IMPOCKTUPOBAHUA

«znanium.comp




Tun (yueOHUK, yueOHOe

KoandectBo B
HAY4YHOI

Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3nanus OudmoTexe /
n/n MeTOoAnYEecKoe mocooue,
IpAKTHIYM, 1p.) HaumeHnoBanue
> IBC
3 AxynoBuy, JI. M. OCHOBBI aBTOMAaTU3UPOBAHHOTO y4eOHOe TTocooue 2020 9BC

MPOCKTUPOBAHUSA TCXHOJOTHICCKUX
IPOIIECCOB B MAITMHOCTPOCHUH

«znanium.comy




8.3. Ilepeuenn npogdeccnoHaJBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX
cucremM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
KypHaJI - MyOJIMKYeT Pe3yJIbTaThl HCCIIeIOBAaHUI B 00JaCTH HH)KEHEPHBIX HAYK (IIPUKIIaIHAS
¢u3nKa 1 MpUKJIaIHAs MaTeMaTHKa, aBTOMATU3AIMs U yIIpaBJIeHUE, XUMUYECKast TEXHOJIOTHS,
KOMIIbIOTEpPHAsT TEXHUKA, MHOOPMATHKY, MHXKEHEpHbIE JaHHBIE M pa3pabOoTKa MPOTrpaMMHOIO
o0ecreyeHus, SKOJIOrMYecKas: HMHKECHEPHs, DJIEKTPOTEXHHKA, MPOMBIIUICHHAS WH)XEHEpus,
MH(POPMAIMOHHBIE TEXHOJIOTHU U HH(OpPMATHKA, MaTEPUATIOBEICHUE, N3MEPEHHE H METPOJIOTHS,
MalIMHOCTPOEHHE, MeIUIMHCKas  (u3mka, DdHepreruka, o0pabOTKa  CHUTHAJIOB U
TenexoMmmyHukanuu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. XypHan npemoctaBiasieT CBOOOIHBIM ITOCTYIT K
Hay4YHbIM HY6JII/IK3,L[I/I5IM o CJICAYIUM TEMaM: MHKCHCPHBIC, (bI/ISI/I‘IeCKI/Ie, MaTEMaTU4YCCKUC
Hayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). XKypuan
MIPEACTABIISIET CTAThH C pe3yJIbTaTaMU HAYYHBIX HCCIICIOBAHUN B 00JIACTU MHXKEHEPHBIX HAYK
(MaTeMaTuka, JJIEKTPOTEXHUKA, MAIIMHOCTPOCHHE, YJHEPTETUKA, aBTOMOOMIIECTPOCHHE,
buoxumudeckas MH)KEHEpUs, CTPOUTENbHAS MHKCHEPHS U T.J1.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

- DOAJ. Pecypc, KoTopwlii oOecnedynBaeT JOCTYNl K IOJHOTEKCTOBBIM
BHGKTPOHHLIM )KypHaJIaM npeﬂHa3Haqu IJIA IIOHUCKA IIO HAa3BAHUHKO CTAaThbH ()KypHana) NI 110
Teme. DOAJ craBur

IEJIbI0 BCECTOPOHHEE OCBEIICHUE HAYYHOW TEPHOANKH, HAXOIAIICHCS B OTKPBITOM JOCTYIIE H
UCTIONB3YIOICH OMPE/ICIICHHBIC MEPhI, TAPAHTUPYIOIINE JOCTONHOE KAueCTBO UX COJCPKAHUS:
https://doaj.org/

8.4. IlepeyeHb NPOrpaMMHOro odecre4eHus

Ne Hanmenopamie IO PexBHu3UTHI zmr()BUopa
n/n (nara, HomMep, CPOK JAeHCTBUS)
1 [Windows Jlorosop Ne 690 ot 19.05.2015 r., cpok
JEUCTBUS, 0€CCPOTHBIN
2 |Office Standart Horosop Ne 690 ot 19.05.2015r., cpok

nevictBus, 6eccpounsiit; JloroBop Ne 727
ot 20.07.2016 r., cpok aeicTBus,
OCCCPOYHBII

3 MathCAD sepcusl4 mm 15 Akt n/m ot 21.07.09 (Foc. Kontpakt
4870t 28.05.09), 6eccpounbiii



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

8.5. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOIUMOI JUISA OCYIIeCTBICHUSI
00pa30BaTeJILHOIO MpoIecca Mo JHCIAIIHHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

JUTS IPOBEICHUS 3aHATUH JIGKIIHOHHOTO THUIIA.
Y4eOHast ay TUTOPUS JIJIST TIPOBEIACHHUSI
3aHATUN CEMUHAPCKOTO TUMNa. Y4yeOHas
ayJIMTOPUS JIJIS IPOBEICHHUS JTA00OPATOPHBIX
pabot. YuebHas ayauropus i KypcOBOTO
MIPOSKTUPOBAHMSI (BBITIOJTHEHHS KYPCOBBIX
pabot). YueOHast ayTuTOpus AJIsl IPOBEICHHUS
TPYIIIOBBIX ¥ WHIUBUIYTBHBIX
KOHCYNbTaIuil YueOHast ayAUTOpUs IS
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJS U
npoMexytouHoi arrectanmu.(YJIK 203)

Ne Jp. 00bEKTOB JJIsl IPOBeIeHUs
N IlepeyeHb OCHOBHOIO 000PY/I0BAHMA
1/ | NPaKTHYeCKUX U JIaDOPATOPHBIX 3aHATHH,
NOMEeNIeHH I JJISl CAMOCTOATEILHOK
padoThI 00yYAKIMXCS (HOMEP Ay IUTOPHH)

1 Jlaboparopus «IIporeccsl u anmapaTsl Cronbl yd4eHHYECKHe MOHOOJIOKH, CTOJBI,
3aIUThI OKPYXKAIOMICH cpelbly. YueOHas CTyJIbsl, JIOCKa ayJauTopHas (MeyoBas),
ayIUTOPHS JJIs IPOBEACHUS 3aHATHI MPOEKTOpP, HOYTOYK, DKpaH TMEPEHOCHOM,
CEeMUHAPCKOro TUMA. Y4eOHas ayIuTOpus JUIl | YCTAHOBKA TEXHOJIOTHYECKOI'0 KOMILIEKCA,
KYPCOBOTO IPOEKTUPOBAHUS (BBIMOTHEHUS MO3BOJISIIOIIAs CHU3UTh PACIpPOCTPAHEHHE
KYpCOBBIX paboT). YueOHast ay TuTOpus AJs a’POAUCTIEPCHOM CUCTEMBI B
IIPOBEJIEHUS TPYIIIOBLIX U MHIAMBUYAIbHBIX | IPOCTPAHCTBE., YCTAHOBKA, ITO3BOJISFOIIAS
KOHCYJIbTalUi YueOHas ay JuTopust JUis €C03J1aTh a3pOAUHAMHUYCCKYIO TATY
MIPOBEACHUS 3aHATHI TEKYILIETO KOHTPOJIS U
MPOMEXKYTOYHOU aTTecTaruu (A-409)

2 | [lomemienue 1j1st CaMOCTOSTENBHON pabOTHI CTOBl, CTYJIbSI, KOMIIBIOTEPHI
oOyuaronuxcs (I'-401).
3 | KomnberoTepHblit knace. YueOHas aynqutopus | [lepeHOCHON MpPOEKTOp, 3KpaH, CTOJbBI

KOMIIBIOTEPHBIE, CTOJI MPENOAaBaTEIbCKUM,
CTYJIbS, JIOCKa ayJUTOpHasi (MapKepHas) -
ITK ¢ Bbix0a0M B ceTb MHTEpHET.
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