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1. Uenn v 3agauv gucumnnuHbl

Llenbio ocBoeHust ancumnnuHbl siBNSieTcs opMypoBaHMe KOMMNEeTeHUM obyvaroulerocss B
obnacTtu npodeccnoHanbHOM AeATENBHOCTUN U cdepe NPodecCnoHanbHON AeATENbHOCTU:

16 CTpoMTEenbCTBO U XUMULLHO-KOMMYHanbHOE X03aUCTBO (B cdhepax: cbop, nepepaboTka,
yTUNM3auuss U XpaHeHWe OTXOAOB NpPOM3BOACTBA; obecneyeHne 3IKOMOrMYECKN W  CaHWUTaPHO-
anvaemuonormyeckmn 6esonacHoro obpatlleHms ¢ oTxogamu NPon3BoACTBa 1 NOTpPebneHns);



26 Xumu4yeckoe, XMMUKO-TEXHONOIMYECcKoe Npon3BoAcTBO (B cdepax: 3aluta OKpyxaroLlen
cpenpbl 1 NUKBMAALMA NOCNEACTBUA BPEOHOro Ha Hee Bo3aencTBus; cbop, nepepaboTka, yTunmsaums un
XpaHeHne 0TX040B NMPOU3BOACTBA; obecnevyeHne 3KONOrMYeCcKn N CaHMTapHO-aNnAeMmnonornyeckn 6es-
onacHoro obpalleHnsi ¢ oTxogamn NponsBoacTea U noTpebrneHus; paspaboTka aHepro- u pecypcocbe-
peraoLLmMx NPOLEeCCOB B XMMUYECKOWN TEXHONOMMK, HedpTexnmmnm n buotexHonoruu; paspaboTtka, cosga-
HMe W SKCnnyaTauus 3Hepro- U pecypcocbeperamolmx MaluH U annapaTtoB XMMUYECKUX MpPOou3-
BOACTB);

40 CkBO3Hble BMAblI NPOdeCCMOHaNbLHON AEATENbHOCTU B NPOMBbILLIIEHHOCTH (B cdhepe opraHu-
3auun 1 NpoBeaeHNs Hay4YHO-MCCneaoBaTeNbCKMX U ONbITHO-KOHCTPYKTOPCKMX paboT B obnactu aHepro-
n pecypcocbeperaroLLmx NpoLeccoB B XMMUYECKON TEXHONOMMU, HedhTEXMUN 1 BUOTEXHONOrUN).

AvcumnnuHa HanpaeneHa Ha pelleHne 3agad NpodeccMoHanbHOM OeATEeNbHOCTU CneayLwmnx
TUMOB: TEXHOMNOrMYECKUI, OpraHM3aLOHHO-YNPaBneHYeCKUn, MPOEKTHBIN, 3KCNEePTHO-aHANUTUYECKUNA.

lMporpamma cocTaBrneHa B COOTBETCTBUM C TpeboBaHuaMu deaepanbHOro rocyaapCTBEHHOro
obpasoBaTenbHOro cTaHgapTa Bbiclero obpasoBaHunsa no HanpaerneHutio nogrotoeku 18.03.02 BHepro-
n pecypcocbeperaioLLme NpoLecchbl B XMMUYECKON TEXHONMOMK, HepTeXumMmnm n BUoTexXHoNnoru.

2. MNepeyeHb NNaHUpyeMbiX pe3ynbTaTOB OOy4YeHUS, COOTHECEHHbIX C MMaHupy-
eMbIMU pe3ynbTaTaMyu OCBOeHUS o6pa3oBaTeribHOM NporpamMmbI

B pesynbTate OCBOEHMSI AMCLMUMMMHBI B COOTBETCTBUM C NPEAYyCMOTPEHHbIMU KOMne-
TEHLMAMN 0BYyYatoLLMIACA OOMKEH:

Ne Kon dopmynupoBka Koa n HanmeHoBaHMe MHAUKaTopa AOCTUKEHUA
n/n | Komne- KOMMEeTEeHLUN KOMMEeTEHLMUN
TEHUMH
1 MKe-3 CnocobeH yyacTBOBaTb B | WO 1rke-s — BbIABMASIET MPUYMHBLI BOSHUKHOBEHUS Hapy-
COBEpLLIEHCTBOBaHUN TexXHO- | WeHMN B TEXHOMNOrMYECKOM NpoLecce OYUCTKM CTOY-

FIOTMYECKMX MPOLIECCOB M pas- | HbIX BOA, aHANN3npyeT adMeKTUBHOCTL MPUMEHS-

paboTke HOBOro 060pyAOBaHMA ;""Z‘X Tex”;”"“"g

C HO3I/ILI,VIIZ SHepro_ n pecyp_ |D| MKs-3 — 83pa aTbiBaeT FIJ'IaHbI MOLI,epHVI3aU,I/|M y
O60pyﬂ,OBaHV|F| N TEXHOJIOTMN OYUCTHBLIX COOPYXEeHNUN

cocbepexeHnst 1 MUHUMU3aLMY

. BOOOOTBEAEHUA C YHETOM HaUNy4LWNX OOCTYNMHbIX
BO3AENCTBNA Ha OKPYXAIOWYIO | roviomorm
cpeay

2 MKs-8 CnocobeH npoektnpoBaTb OT- | W 1nkes — OcyLlecTBNAET TEXHOMNOrM4eckne pacye-
[ernbHble CTaguy TexHororudye- | Tbl, MoAGop obopyaoBaHus, cocTaBneHue
CKMX MPOLIECCOB U OTAemnbHble | KOMMNOHOBOUHbIX peLLeHuit ANs TeXHONOrMYecKnx nn-

y3nbl (annapaTbl) ¢ WUCMOMb3o- HWI B 06NacTy OXpaHbl OKpYyXatoLLlen cpedbl

BaHnem COBPEMEHHbIX | N[]2ns.s — MIcNoONb3yeT cUCTEMbl aBTOMaTU3NPOBaH-
NHAOPMALIMOHHBIX TEXHOMOTMMIN | HOro NPOEKTUPOBAHUA U MPOrpaMMHoro obecneve-
B cdepe OXpaHbl OKPYXaloLen | HUs, MHPOPMaLMOHHbIE TEXHOMOMMM AMst NMPOEKTUPO-
cpedbl W PaLMOHANbHOTO MpU- | BaHMS TEXHOMNOMMHYECKUX MMHMIA B 0BNacTi OXpaHsl

poaononbL3oBaHns OKpy>aroLLeil cpeAbl
Koa n HaumeHoBaHWe uHauUKaTopa Ao- Pe3ynbTatbl 06y4eHus (nokasareny oLeHMBaHUSA)
CTMXEHMs1 KOMNeTeHUun
MO1nkes — BbisBnser NPUYMHBI 3HaeT: OCHOBHbIE MPUYNHBLI BO3HWKHOBEHUS HapyLUEHWI B TEXHOMNOMMYECKOM
BO3HWKHOBEHUS  HapylLeHWii B npoLiecce O4YUCTKN CTOYHbIX BOA,

YMeeT: aHanuaupoBaTb 3(PPEKTUBHOCTb MPUMEHSIEMbIX TEXHOMOTMI Mpu
TeXHonoru4eckom NPOUECCe | oosmkHoBeHM HapyLLEHWIN B TEXHOMOTMYECKOM MPOLIECCE OUYMCTKN CTOYUHBIX
OYUCTKM CTOYHbIX BOA, aHAJIU3U- BOO

pyeT 9ddEeKTMBHOCTbL MNPUMEHS- | BnaaeeT: HaBbikaMy BbISBNEHUS NPUYUH BO3HUKHOBEHWS! HAPYLLEHWIA B TEX-
eMbIX TEXHOMOMMIA HOMNOMMYECKOM MPOLIECCE OYUCTKM CTOYHBLIX BOA U aHanmsa 3hheKTMBHOCTM
NPUMEHAEMBIX TEXHOMOTWIA

023 — PaspabaTbiBaeT nnaHbl | 3HAET: OCHOBHbIE KOHCTPYKUMOHHBIE 3IEMEHTBI W Y3rlbl TeXHONOMMHYECKOro
MOZepHM3aLMM 0BopyLoBaHUS U Zgggzﬁzaamn, a Takke OCHOBHbLIE MeponpUATMSA MO MofepHM3aLmMn obopy-
Te)SHOJ'IorVIVI O4MCTHBIX COOPYXE- My car: BbIGMpaTb NPOrpaMMHble CpeacTBa AN NPUMEHEHUS ero Npy paspa-
HUM BOAOOTBEAEHUA C YYETOM | GoTke nnaHoe moaepHU3aumy o60PYAOBAHUA U TEXHOMOTMIA OYMCTHBIX CO-
Haunyyvwmnx AOOCTYMNHbIX TeXHO- Opy)KeHVII7I BOOOOTBEAEHUA

nornn BrnageeT: HaBbIkaMW MOMb30BAHUSA MPUKNAAHBIX NPOrpaMM Ans paspaboTku
NNaHOB MOJEPHU3aLMN 06OPYA0BaHNS Y TEXHOMOTUIA OYUCTHBLIX COOPYXKEHMI




BOAOOTBEOEHUA

MO 1nkes — OCyLecTBnsieT TEXHO-
nornyeckme pacyetbl, nogdop
obopynoBaHus, COCTaBrneHune
KOMMOHOBOYHbIX pEeLUeHun ans
TEXHOMOMNYECKNX NUHWUA B
obnactM oxpaHbl OKpyXaroLlen
cpeabl

3HaeT: TUnoBble NpUKIagHble MporpamMmel, MPUMEHSIEMbIE B MPOEKTUpPOBa-
HUK 3Hepro- 1 pecypcocbeperaloLLnx NPoLEeCccoB, B TOM Yucne Ans pacyéra
OCHOBHbIX MapameTpoB WCMONb3yeMoro obopyaoBaHWs, a TakkKe OLEHKU
3(phEKTUBHOCTU MHXEHEPHBIX PELLEHUIA C NO3MLMIA 3konormyeckon 6esonac-
HOCTM (OXpaHbl OKpy>KatoLen cpeabl)

YmMeeT: paboTaTb B MpUKNagHOM nporpamMMHom obecniedeHun ans cbopa
[aHHbIX, pacyeTa, MPOEKTUPOBaHMS W MOAEpHM3aLMn TEXHOSOTMYECKUX
NPOLLECCOB M MPOU3BOACTB C MO3NUMIA 3Komormyeckon GesonacHocTu (oxpa-
Hbl OKpY>KatoLLen cpenbl)

Bnapeet: meTogonornen BeliNOMHEHUS TEXHONOMMYECKUX pacyeTos, nogbopa
060opyAoBaHNs, COCTaBEHNS KOMMOHOBOYHbIX PELLEeHW Ans TeXHOnornye-
CKMX FIMHWIA C NO3ULMIA 3KOMOrMYeckon 6esonacHocTn (OXpaHbl OKpyXaroLen
cpegapbl)

NO2nkes — Wcnonb3yet cuctemsbl
aBTOMATM3NPOBAHHOIO MPOEKTU-
poBaHNs N MpOrpaMmHoro obec-
neyeHusl, NHOPMaLMOHHbIE TEX-

HOMOrMM  Ons  NPOEKTUPOBaHUSA
TEXHONOrM4YeCKMX NMHUIA B
obnacTn oxpaHbl OKpyXawoLlen

cpenpl

3HaeT: TUNoBblE NPUKMagHble NporpamMmbl, NPUMEHsIEMble B MPOEKTUPOBa-
HUM 3HEpPro- U pecypcocbeperatoLmx NpoLeccoB, B TOM Yncne ans paspa-
OOTKN TEXHONOrnM4YecKnx CXeM, pacqéTa OCHOBHbIX MapamMeTpoB WUCNOJb-
3yemoro obopyaoBaHusl, a Takke OLEHKU 3PEEKTUBHOCTU WHXKEHEPHbIX
peLeHniA C NO3nLMI SKONormyeckorn 6e3onacHoOCTM (OXpaHbl OKpYXaroLlewn
cpeaebl)

YmMeeT: paboTaTb B MpWKNagHoOM nporpamMMHom obecriedeHun anst cbopa
[aHHbIX, CO3daHusi, NMPOEKTUPOBaHUA W MOAEpHU3aLMN TEXHONOrMYEeCcKMX
NPOLLECCOB M MPOU3BOACTB C MO3NUMIA 3Komormyeckon GesonacHoctu (oxpa-
Hbl OKpY>KatoLLen cpeabl)

Bnapeet: meTogonorven aHanusa MHXEHEPHOW AOKyMEHTauuMn Ha npegmeTt
3HEPro- 1 pecypco-adhPeKTUBHOCTM NPEANOXKEHHbIX PELUEHUN

3. Mecto ancumnnuHbl B cTpykType Ol BO

OvcumnnuHa «MpumeHeHne NpuknagHbiX NPOrpaMM B UHXEHEPHbIX pacyeTax» OTHOCUT-
cs k 6rnoky 1 Ol 1 BapuaTMBHON ee YacTu, 6asnpyeTcst Ha 3HAHUAX, YMEHUSIX U KOMMNETEHLMUSIX,
hopMMpOBaHHbIX NpU U3y4eHun gucumnnuH: MeTtponorus u ctaHgapTusauus, KomnsiotepHas u

NHXXeHepHad rpachKa, Tenno- n xnagoTexHuka, rlpOLl,eCCbI 1 annaparthbl.

AvcumnnuHa «lMpuMeHeHne NpukNagHbiX NPoOrpaMm B MHXEHEPHbIX pacyeTaxy ABnseTcs
npeaLwecTByoWwen ansa gueumnimi: MawwmvHel n annapaTtbl XMMUYECKUX NPOU3BOACTB, HEhTEXM-
MUK 1 BruoTexHonoruu, MNpoekTnpoBaHne aHEPro- N pecypcocbeperatowmx npeanpusaTnim n obo-

pyaooBaHud, npu noaroToBKke BbIHyCKHOVI KBaJ'II/I(*)VIKaLI,MOHHOIz p860TbI.

4. O6bem gucuMNNUHLI U BUAbI Y4€OHbIX 3aHATUN

O6Lwasa TpyaoeMKOCTb ANCUMNINHBI COCTaBNsaeT

7 3a4ETHBIX E€IUHMIIL.

Bupabl yye6HoM paboTbl Bcero 4yacoB CemecTpbl
7 8

akag. akaag. akaag.
O6uwasn TpyaoeMKoCTb ANCUMUMINHBI 252 108 144
KonmakmHasi paboma, e m.4. ayou- 93.8 45,85 47,95
MOPHbIE 3aHAMUS:
Jlekunn 30 15 15
6 mom uucie 8 ¢popme NpPaKmuieckou 30 15 15
1n0020MmoGKU
JlabopaTopHble paboTbl (J1P) 60 30 30
6 mom uucie 6 popme NPaAKmu4eckou 60 30 30
1n0020MoGKU
KoHcynbTauum TekyLive 1,5 0,75 0,75
KoHcynbTaumu nepeq ak3ameHoMm 2 - 2
Buabl atTectaumm (3a4eT, 9K3ameH) 0,3 0,1 (3aveT) 0,2 (3k3ameH)
CamocmosimesnibHasi paboma: 124,4 62,15 62,25
[popaboTka maTepmana no Nekumsim 10 5 5
KI'Iaplvlopa6on<a mMaTtepuana no y4yebHu- 40,4 2015 2025
BbinonHeHue J1P u odhopmneHune ot- 40 20 20
yeta no JIP
[MoaroToBka K TeCTUPOBaHMUIO 14 7 7




MoaroToBka k onpocam Ha npakTuye- 10 5 5
CKUX 3aHATUAX

I‘on,u,romsxa K peLueHnto Kenc-3aga- 10 5 5
HUN

Konmponb 33,8 - 33,8

5 CopepxaHue AUCUMNIUHbI, CTPYKTYPUpPOBaHHOE NOo Temam (pasgenam) ¢ ykasa-
HMEM OTBEAEHHOro Ha HMX KOonuyecTBa akafgeMU4eCKMX YacoB U BUMAOB y4eOHbIX 3aHS -
T™MH

5.1 CopepxaHue pa3genoB AUCLUMNIIUHBI

7 cemecTp
Ne | HaumeHoBaHue pasge- CopaepxaHue pasgena TpyaoemkocTb
n/n na AnCUUnnHbI (vkasbigaromesi membl U Qudakmuyeckue eGUHUUbI) pasgena, 4achbl

NHOpMaLMOHHbIE  TEXHOMOMMU B TEXHOJOMMYECKMX
pacyeTax npy NPOEKTUPOBAHUMN TEXHONIOTMYECKMX JINHNIA

OcHOBbI paboTbl B B 06racTu oxpaHbl OoKkpyXatollen cpeabl. MatemaTtude-

1 NOVKNTAAHBIX ckue naketbl. Cucrema aBToOMaTU3NPOBAHHOIO NMPOEKTU- 4815
P A poBaHus mathcad. O6wme xapakTepucTukm naketa ’
nporpamMmmMax mathcad, BbluucneHnsa B nakete mathcad, maccusbl B

nakete mathcad, rpacuka B nakete mathcad, cumsons-
Hble BblYMcneHus B mathcad.

OcHOBbl  MOAENWPOBAHNUA  XMMUKO-TEXHONOMMYECKMX
lNpumeHeHne  NpuW- | npoueccoB; Moaenb peakTopa WAEanbHOTrO CMELLEHUS;

KnagHbIX nOporpaMm | mogenb peaktopa unaearibHOro BbITECHEHUA; onpeaene-

2 peexTop P 39
B MHXXEHEPHbIX | Hhe yCJ'IOBI/IVI nepemMeLwnBaHnA B NPOTOYHbIX annaparax;
pacyetax XTI lMpumeHeHWe nporpaMM B MCCMEOOBaHMAX XMMUYECKMX

npoLueccoB NpPOoTeKaknLWnX B pa3yindHbIX peakTopax

MaTtemaTudeckue
3 MeToAbl MnaHnpoBa-
HWS 3KCNepuMMeHTa

O6uime cBegeHuss o6 aKcnepumeHTe, JKcnepumeH- 20
TanbHO-CTaTUCTUYECKUEe MOOENN

KoHcynbmauuu mekyujue 0,75
KoHcynbmauuu neped sKk3ameHoOM -
3ayem 0,1
8 cemecTtp
Ne | HaumeHoBaHue pa3sgena CopepxaHue pasgena TpyooemMkocTb
n/n ONCLMMMNNHBI (yKasbigaromcsi membl U Qudakmuyeckue eduHUUbI) pasgena, vachl

Buabl cuctem aBTOMaTU3NPOBaAHHOIO MPOEKTUPO-
BaHWs ONs MOAEpHM3aUMM U MNPOEKTUPOBAHUSA
Cuctembl aBTOMatu- | annapaToB U y3f0B TEXHONOMMYECKUX nuHun. OT-
3MPOBAHHOIO NMPOEKTU- | pacneBoe HasHaveHue. CneumanuanpoBaHHbIe
poBaHusi ansa mogep- | CAD-/ CAE-cucTembl, npenmyLLecTBa cneyuanm- 9
HM3aUMN N NPOEKTUPO- | 3UPOBaAHHLIX CUCTEM, TpeboBaHWA K CUCTEME.
BaHWA annapaTtoB Tex- | CpaBHUTENbHLIM aHanmn3 pblHKA OTEYECTBEHHbIX
HOJOTMYECKUX NMMHUA | N 3apybexHbix cuctem. Boibop cuctembl gns
peLlleHnst NpUKNagHbIX 3agay XMMUKO-TEXHOMOIM-
YECKUX CUCTEM.
2 lMpoekTupoBaHme dyHkumoHan T-flex ona mogenvpoBaHua ageTta-
TBEPLOTENbHbIX MOge- | nen u y3noB. bubnmnotekn cTaHOapTHbIX AeTa-
nen oTaoenbHbIX y3MoB | nen. Banbl, 3ybuyaTtble 3auenneHuns, pemeHHble
3Hepro- u pecyp- nepegauun, npyxuHbl. Coopka.
cocbeperarowmx AHanns nepecevyeHnin. AHanNn3 KOHTaKTOB. 3325
npoueccoB B xumude- | Cpeacrtea BM3yanusauum mogenen. ’
CKOW TEXHOMOormu,
HedpTeEXMMUM n Grno-
TexHonorum (XTC).
VHXeHepHbI aHanuns




3 MHxeHepHble pacyeTbl B T-flex: nmpoOYHOCTHbIE,
KuHemaTtunyeckue KMHEMaTU4eCKNEe, MEXaHW4ecKon CuUMynauuu.
anemMeHThbl B 060pyano- | MogennpoBaHme NUCTOBbLIX geTanen.
BaHun XTC. Mogenu- | lNonyyeHne nnockoro 4yeptexa ud 3D-mogenu, o4
poBaHWe NUCTOBLIX ocdopmneHune yeptexa B coorBetctBum ¢ ECK[I
KOMMNOHeHTOB 06opy- | cpeactBamun  T-flex. OcobeHHOCTM  BbIBOAA
O0BaHWs. OOKYMEHTOB Ha ne4yaTtb, B TOM umucne gns 3D
NPUHTEPOB.
4. MapameTpuyeckoe CosgaHune napameTpuyecknx mogenen obopyno-
mMogenupoBaHue o6o- | BaHus, TpybonpoBoaoB, 3anopHOM apmaTypbl U
pyoosaHua XTC. Me- | np. O6Baska obopygoBaHus TpybonpoBogamu. 24
TOA KOHEYHbIX OcobeHHocT paboTbl C MoAensMu CBapHbIX
3ANEeMEHTOB ANd UHXe- | KOHCTPYKUMA. AHANU3 KONmmM3sum.
HEepHOro aHanunsa
5 NHdopmaumoHHble | CpeactBa 06paboTKkM MOMYyYEHHbIX pe3ynbTaTos:
TEXHOMOrMN B Npea- | Ucnonb3oBaHue nporpamm ob6paboTkm nsobpaxe- 17
CTaBNeHUN NHXeHep- | HUK. KoHBepTauma gannos B pasnuyHblie goopma-
HbIX pac4yeToB Thl NpeacTaBneHnst tHdoopmauum
KoHcynbmauuu mekyuwue 0,75
KoHcynbmauyuu neped ak3ameHoMm 2
3Kk3ameH 0,2
5.2 Pasgenbl AMCLUUNIIUHBLI U BUAbI 3aHATUN
7 cemecTp
I_II\;:': HanmeHoBaHve pasgena gucumnivHbl Jlekumm, vyac JIP,uac CPO, yac
1 | OcHoBbl paboTbl B NPUKNagHbIX NporpaMmmax 6 18 24,15
MpMmeHeHne npuKnagHbiX NporpaMm B UHXEHep-
2 5 8 26
HbIX pacyeTax XTT1
3 MaTtemaTtudeckne MeTodbl MNSIAHMPOBAHUA  JKC- 4 4 12
nepuMeHTa
8 cemecTtp
rr:;gn HanmeHoBaHWe pasgena QUCUUNIINHLI Jlekuunn, yac NP, yac CPO, yac
1 Cuctembl aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHMS
Ons ModepHU3aLUnmn n NPOEKTUPOBaHUSA anmnapaToB 2 - 7
TEXHONOMMYECKNX TNHUIA
2 lNpoekTnpoBaHMe TBEPOOTENbHbBIX MOAENEeN OT-
OernbHbIX Y3M0B 3HEpro- 1 pecypcocbeperatoLmx 4 8 2125
NpoLeccoB B XMMUYECKOWN TEXHONOIMMU, HePTEXM- ’
Mumn 1 6notexHonorumn (XTC). MHXeHepHbI aHanms
3 KuHemaTtunueckue anemeHTbl B o6opygosaHum XTC.
MoaenvnpoBaHue NMCTOBbIX KOMMNOHEHTOB 06opya0- 6 4 14
BaHMS.
4 MapameTpuyeckoe mogennposaHme obopynoBaHus
XTC. MeTog KOHEYHbIX 3fIEMEHTOB AN UHXEHep- 2 12 10
HOro aHanusa
5 Cnocobbl npeacTaBneHns MHXEHEPHbIX pacyeToB 1 6 10
5.2.1 NNekuun
7 cemecTp
Ne HanmeHoBaHue pasgena guc- TeMaThka NeKLMOHHBIX 3aHSTWIA TpyooeMKocTb,
n/n LUMNITNHbI 4yac




OcHoBbl paboTbl B Npuknaga-
HbIX Mporpammax

CoBpeMeHHble MaTeMaTUYECKNE NaKeTbl, BO3MOX-
HOoCTU n cTpykTypa naketa MathCAD, nporpamm-
Hoe okHo MathCAD.

[MaHenn MHCTPYMEHTOB M ManNUTPbl MHCTPYMEHTOB,
pabota ¢ gokymeHTamm MathCAD, KOHCTaHTbI, ne-
peMeHHble, onepaTopbl NpuUcBavnBaHMs N BblBOAA,
apudmeTundeckue onepaumm MathCAD.

BcTpoeHHble yHKLMM 1 PyHKUMU Nonb3oBaTens,
onepaTopbl MaTeEMaTtM4ecKkoro aHanmsa, CUMBOIb-

HOE BblYMCMIEHME C UCNOMb3OBaAHMEM OMEPaTOpPOB 2
MaTeMaTU4eCcKoro aHanmsa
CospaHne maccusoB B MathCAD, OCHOBHble
YyHKLMN 0OpaboTkM MacCMBOB, BbLIMMCMEHUSA C
MaccuBamu, (yHKLMM COPTUPOBKM INIEMEHTOB BEK- 2
TopoB 1 MaTpul. OCHOBHbIE MHCTPYMEHTbI NS MO~
CTPOEHMS rpachmKoB
Mogenu XMMMKO-TEXHOMNOrMYECKNX NPOLIECCOB 1
MpumMeHeHWe NpUKNagHbIX =
5 DOMDAMM B MHKEHEDHBIX MogenupoBaHue KMHETUKN XUMUYECKUX peaKkLun 2
porpa ohep MogenupoBaHMe roMoreHHbIX XMMUYECKUX peak-
pacyetax XTT1 2
TOpOB
O6wwe ceegeHns 0b akcnepMMeHTe, NpoBepka
BOCMNPOM3BOAUMOCTM OMbITOB, BblYUCIEHNE 2
3 MaTemaTnyeckme meToabl NOrpeLIHOCT 3KCNEPUMEHTA, paHaoMM3aLms
NnnaHMPoOBaHNA 3KCNepUMeHTa | JKCnepuMeHTanbHO-CTaTUCTU4EeCcKMe Moaenu,
MaTtemaTuyeckoe onnucaHue, NosHbI PakTOPHbIN 2
3KCMEPUMEHT, MeTof APOOHbLIX penmmK
§ CCMECTP
Ne HanmeHoBaHue pasgena guc- T . TpyooemMKocTb,
eMaTuKa NEKLMNOHHbIX 3aHATUI
n/n UMMAVHBI yac
Buabl nmpuknagHbIX NporpammHbIX CUCTEM AnA
NpPOEKTMpOBaHNs annapaToB u yanoB. OTtpacrne-
Cwnctembl aBTOMaTM3NpOBaH- | Boe HasHayeHve. CneumanuanpoBaHHble CAD-/
HOro NPOEKTUPOBaHUS ANA CAE-cuctembl, npeumyliectsa crneuvanuanpo-
1 MOZEPHU3aLUNN N MPOEKTUPOBa- | BaHHbIX cucTteMm, TpeboBaHus k cucteme. CpaBHu- 2
HWS annapaToB TEXHONOMMYE- | TEMbHbIM aHanM3 pblHKAa OTEYECTBEHHbIX U 3a-
CKUX NINHWN pybexHbix cucteM. Beibop cuctembl gnsa pele-
HWUSI MPUKNaAHbIX 3a4a4 XMMUKO-TEXHOOMMYECKNX
cucTeM.
MpoekTnpoBaHue TeBepaoTens- | ®yHkumoHan T-flex ons mogenupoBaHusa geTtanemn
HbIX MOZEeNen OTAenbHbIX y3- | U y3noB. Bbubnuotekn craHOapTHLIX AeTanen.
OB 3Hepro- 1 pecypcocte- Banbl, 3ybyaTtble 3auenneHus, pemMeHHble nepe-
2 peraroLLmx NPoLLeccoB B XUMU- | Aayu, npyxuHel. Coopka. 4
YeCcKoW TexXHomnormu, Heptexn- | AHanus nepecevyeHnn. AHann3 KOHTaKTOB.
Mun 1 dmotexHonornn (XTC). CpepcTBa BU3yanusauum Moaenen.
VIH)XeHepHbIN aHanus
MHxeHepHble pacyeTbl B T-flex: Npo4YHOCTHbIE, Kn-
HemaTunyeckue, MEXaHMYECKON  CUMYIALUN.
KuHematuyeckne anemeHTbl B | MogenupoBaHue NUCTOBbLIX AeTaneun.
3 obopynoBaHun XTC. Mogenu- | MNMonyyeHne nnockoro 4deptexa u3 3D-mopenw, 6
poBaHWe NUCTOBLIX KOMMOHEH- | ocopmnieHne YepTexa B cootBeTcTBumM ¢ ECK[
TOB 0BopyaoBaHusS. cpeactBammn  T-flex. OcobeHHocTn  BbiBOAA
OOKYMEHTOB Ha ne4yaTtb, B ToM uucne ana 3D
NPUHTEPOB.
n CospgaHne napameTpudeckux mogenen obopyno-
apameTpu4eckoe MOAENMpo- N
BopyaoBaHis XTC. BaHus, TpybonpoBoAOB, 3arnopHOW apMaTypbl U
4 '\;aHme 000pY, np. O6Bsizka obopygoBaHus TpybonpoBoaamu. 2
€T0[ KOHEYHbIX 3IEMEHTOB
OcobGeHHOoCTM paboTbl C MOAENAMU CBapHbIX
ONS MHXXEHEePHOro aHanmaa - M
KOHCTPYKLWIA. AHan13 KOmmmaumn.
5 Cnocobbl npeacTaBneHuns CpeacTtBa 00paboTKM MOSTyYEHHbIX Pe3ysbTaToB: 1




WHXEHEPHbIX pac4yeToB

ncrnonb3oBaHue nporpamm o6paboTkm n3obpaxe-
HuKn. KoHBepTauusa tannos B pasnuyHbie hopma-
Tbl NPeACTaBNEHNsI MHopMaLnm

5.2.2 MNpakTu4yeckmne 3aHATUA — HE NPeAYyCMOTPEHbI

5.2.3 JlabopaTopHbIN NPaKTUKYM

7 cemecTp
Ne HanmeHoBaHue pasgena HaMMeHOBaHMe NaBopaTOPHLIX PaGoT TpyOooeMKocCTb,
n/n ONCUUNIINHBI yac
OcHoBbl paboTbl B NPOrpaMMHON cucTeme 2
mathcad.
lMocTpoeHune rpacurkos 2
BekTopbl 1 MaTpuubl 2
Pewwenne ypaBHeHvuZ pas3nn4HbiIMN MeToaamm 3
1 OcHoBe! paboTl B Npu- CHMBOJIbHBIE OTICPAITHH 1
KnagHbIX nporpammax -
NHTepnonsumsa n npubnmkeHne pyHKLMN 4
Annpokcumauus n obpaboTka pesynbTaToB 2
akcrnepnmeHTa B mathcad
PelweHne cucteM nNUHENHbIX YypaBHEHWUR >
NpMbnMXeHHbIMKU MeTo4amu
PacueT peaktopa ana nposegeHusa npouec- o
ca yTunusaumm coarncroka
NaeHTuprkaums KMHETUKU  IKCNepuMeH- >
TanbHOro npouecca OMbIIIEHMS COanCTOKa
MpyMeHeHne npuKknagHbIX
o NDOrPaMM B MHKEHEPHBIX NoeHTudnkauma KMHETUKN  IKCMEPUMEH-
pacueTax XTT1 TanbHOro npouecca packucrieHus coarn- 2
CTOKa
NpoeHTuprkaums KMHETUKU  3KCNepuMeH-
TanbHOro npouecca cuHTe3a kapbokcuna- 2
TOB MeTannoB NepemMeHHoOn BaneHTHOCTH
OueHka BOCNPOU3BOAUMOCTU pe3ynbTaToB >
MaTtemaTudeckne MeTtoabl | NPOBEAEHUSA SKCNEPUMEHTOB
2 nraHNpoBaHusA 3Kc- | MNMpumeHeHwne nonHoaKkTopHOro 3KC-
nepumMeHTa nepumMeHTa npu npoBefeHun wuccnegosa- 2
HUN
8 cemecTp
Ne HavnmeHoBaHuve pasgena HaMMeHOBaHMe NaBopaTopHLIX PaGoT TpyooemKkocCTb,
n/n ONCLUMNIVHDI yac
Cucrembl aBTOMatmM3mpo- | -
BaHHOIroO NPOEKTUPOBaHNS
1. AN MoAepHU3aUun n -
NPOEKTUPOBaHMA annapaToB
TEXHOMNOMMYECKUX JIMHUI
MpoekTpoBaHue 1) BbInonHWTe Mogernb driaHua cranbHOro
TBEPAOTENbHLIX MoZeneil nnockoro npueapHoro no MOCT 12820-
OTAEMNbHbIX Y3IIOB 3HEPro- 1 80.

2. | pecypcocbeperatolux npouec- | 2) BbINOMHUTL MOAEenb OrHeynopHOro rope- 8
COB B XMMMWYECKON TEXHONOIUK, NOYHOro Brioka u YepTex K Hemy, ocbopM-
HeTeXMMMM 1 BroTEXHOMOTMM NEHHbIN C cobnoaeHneM CTaHOapTOB
(XTC). NInxeHepHbIN aHanun3 rocT

3. | KuHemaTtuyeckne anemeHtbl | 1) BbinonHute CAE pacyeTbl BbINOSMHEH- 4

B obopygosaHum XTC.

HblIX Mogenen dnaHua M ropenoyHoro




MogaenvnpoBaHue NUCTOBbIX
KOMMOHEHTOB 060pynoBa-

onoka.
2) BbinonHuTe Mogenb Aetanu obpaso-
BaHHOW rMBOKOMN.

HUS. 3) OdopmuTb YepTex getann obpasoBaH-

HOW rMOKown
MapameTpudeckoe moaenun- | BelnonHeHne Mogenen TenrnoobMeHHON
poBaHune obopyaoBaHus annapatypbl. PaGota c¢ 6ubnmorekamum.

4. XTC. MeToa KOHeYHbIX [MpoBepka Mogenn Ha Hanu4ne Konmnnsnin. 12
3NeMEeHTOB AN UHXeHep-
HOro aHanuaa
O6paboTka MonyYeHHbIX pe3ynbTaToB: UC-
5 Cnocobbl NnpeacTaBneHns | Nonb3oBaHue nporpamm 06paboTkm KM300- 6
WHXEHEPHbLIX pacyeToB paxeHun. KoHBepTauua cannos B opma-
Thl: pdf, jpg.
5.2.4 CamocTodaTenbHas paboTa obyyatowmxcs (CPO)
7 cemect
Ne HanmeHoBaHve pasgena Bug CPO TpyOooeMKocCTb,
n/n ONCLUUMNUHBI yac
MpopaboTka MaTeprana no nNekunsim 1
MpopaboTka maTepuana no y4yebHukam 10,15
BbinonHeHue JIP un odbopmneHne otve- 6
OcHOBBI paOOTHI B MPUKJIAAHBIX | Ta no JIP
TporpaMmax MoaroToBKa K TECTUPOBAHUIO
MoaroToBka k onpocaM Ha npakTuye- 2
CKMX 3aHATUSAX
MoaroToBKa K peLleHunto Kenc-3agaHunia 2
MpopaboTka MaTeprana no nekunsim 3
lMpopaboTka maTtepmana no y4yebHnkam 7
MpUMeHeHWe NpyKnagHbIX TB:SST'IHISHMG TP w odpopmnerine or4e- 10
nporpaMmm B MHXXEHEPHbIX pacye-
Tax XTM MoaroToBKa K TECTUPOBAHUIO 2
MoaroToBka k onpocaM Ha npakTuye- 2
CKMX 3aHATUSAX
MoaroToBKa K peLleHunto Kenc-3agaHunia 2
MpopaboTka MaTeprana no nekunsim 1
lMpopaboTka maTtepmana no y4yebHnkam 3
BbinonHeHue JIP un odbopmneHne ot4ve- 4
MaTemaTtuyeckue MeToabl nnaHmpo- | Ta no J1P
BaHWA 3KCNepuUMeHTa MoaroToBKa K TECTUPOBAHUIO 2
MoaroToBka k onpocaM Ha npakTuye- 4
CKMX 3aHATUSAX
MoaroToBKa K peLleHunto Kenc-3agaHunia 1
8 cemecTtp
Ne HanmeHoBaHue pasgena Bua CPO TpynoeMKoCTb,
n/n ANcUnnIInHbI A yac
CuctemMbl aBTOMaTM3MpOBaH- MNpopaboTka MaTepuana no nekunsim 1
HOro NpOEeKTpOBaHnA Ans MpopaboTka MaTeprana no y4eGHukam 4
1 MOAEpHM3aLMn N NPOEKTUPOBA- | MogroToBka K TECTUPOBAHWIO 1
HUA annapaTtos TexHonorn4e- MoaroToBka k onpocaM Ha npakTuye- 1
CKMX JIMHUN CKMX 3aHATUSAX
2 MpuknagHble nporpaMmHble cu- | MpopaboTka maTepuana no nekumsm 1
CTeMbl ANd NPOEKTUPOBaHUSA lMpopaboTka MaTepuana no y4yebHukam 5,25
annapaToB TEXHOMNOMMYeCKUx BeinonHeHue JIP u opopmneHne otye- 10
Ta no JIP




lMoaroToBKa K TECTUPOBAHMIO 2
MoaroToBka K onpocam Ha npakTuye-
rIpOLI,eCCOB CKUX 3aHATUAX
MoaroToBKa K peLleHunto Kenc-3agaHunin
MpopaboTka MmaTepurarna no nekumsm
[MpopaboTka maTtepmana no y4yebHvkam
KuHemaTuyeckue anemeHTsl B 06o0- | BbinonHexwve JIP n odopmneHue otye-
pynosaHun XTC. MoaenvposaHue | Ta no JIP
MMCTOBbIX KOMMNOHEHTOB oGopyao- | lNoaroToBka K TECTUPOBaHMIO

BaHUS. MoaroToBKa kK onpocam Ha npakTuye-
CKUX 3aHATUAX
[MoaroToBKa K peLLEHUIO Kec-3agaHui

lMpopaboTka maTepuarna no nekumsm
lMpopaboTka MaTepuana no y4yedHukam
MapameTpuyeckoe moaenuposaHue | BoinonHerne JIP 1 odopmneHne otye-
obopynosaHus XTC. MeToa koHeu- | Ta no JIP
HbIX 3J1eMeHTOB 013 NHXEHEePHOro nO.ElFOTOBKa K TeCTUpPOBaHUIO
aHanmaa MogroToBka K oNnpocam Ha npakTude-

CKUNX 3aHATUAX
[MoaroToBKa K peLLeHunio Kernc-3agaHuim
MpopaboTka MaTepuarna no fekumam
MpopaboTka maTtepmana no y4yebHnkam
BbinonHeHue JIP u odhopmneHune oTtve-
Cnocobbl npeacraBneHnst uHxe- | ta no JIP

HepHbIX pacyeToB MoaroToBka K TECTUPOBAHMIO
nO.ElFOTOBKa K onpocam Ha npakrtunye- 1
CKNX 3aHATUAX
[MoaroToBKa K peLleHunto Kenc-3agaHnia 1
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6 YyebHO-meTOAUYECKOE N MH(pOPMALIMOHHOEe obGecnevyeHne AUCLUUNIUHbBI

6.1 OcHOBHasa nuTepartypa
1. Fapuesa d. P. KapasaHoB A. A. ,MycuH P. P. ,[laBpunos B. W. ,bornpanHos A. B.

KomMnbloTepHbIM pacyeT npouecca pektudukaumm: y4ebHoe nocobue - M3gatenscteo KHAUTY,
2014 https://biblioclub.ru/index.php?page=book_view_red&book_id=427941

2. Oemyenko 3. A. Jlebeges B. [0. Macuwer [. . MeTtooonorna Hay4yHO-uccneno-
BaTeNbCKON OeATeNbHOCTU: y4ebHo-meToamyeckoe nocobue CADY, 2015 https://biblioclub.ru/
index.php?page=book_view_red&book_id=436330

3. MpaKkTnkymMm No UHXXeHEePHO-3KONOrMYeCKoOMY NPOEKTUPOBAHMIO N OLIEHKE pucKa 300pO-
Bbto [TekcT] : yuebHoe nocobue gna sysoB / C. A. Kyponan, O. B. Knenukos, E. J1. Aknmos;
BI'YWUT. - BopoHex : HayyHas kHura, 2016. - 214 c. - ISBN 978-5-98222-887-1 : 200-00.

4. 'ymepoB A. M., ,XonogHoB B. A. MNaketr Mathcad: teopus n npaktuka. Y. 1 WUs3-
[aTenbCTBO «DBH» AH PT, 2013. http://biblioclub.ru/index.php?
page=book_red&id=258795&sr=1

5. lonoeuubiHa, M.B. WHTennektyaneHble CAlNP ana pa3paboTkm COBpeMEHHbIX
KOHCTPYKUMIA M TexHonoruyeckmx npoueccos: kypc / M.B. lonosuubiHa. — 2-e u3A., ucnpas. —
Mocksa : HaumoHanbHbin OTKpbITbIn YHUBepcuteT «MHTYWUT», 2016. — 250 c. : un. — (OcHoBbl
MHOPMaLMOHHBIX TexHomnornn). — Pexum poctyna: no noanucke. — URL: hitps://biblioclub.ru/
index.php?page=book&id=429255 (nata obpawenus: 18.10.2020). — Bubnwuorp. B kH. — ISBN 978-
5-94774-847-5. — TeKCT : aNEeKTPOHHbIN.

6. MHdopmaumoHHble TexHonorun. Katkos K.A., XBoctoa W.I1., Jlebeges B.WN., KocoBa
E.H. Y. 1: yyebHoe nocobue CKoy, 2014. http://biblioclub.ru/index.php?
page=book_red&id=457340&sr=1



http://biblioclub.ru/index.php?page=book_red&id=457340&sr=1
http://biblioclub.ru/index.php?page=book_red&id=457340&sr=1
http://biblioclub.ru/index.php?page=book_red&id=457340
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http://biblioclub.ru/index.php?page=book_red&id=258795&sr=1
http://biblioclub.ru/index.php?page=book_red&id=258795&sr=1
http://biblioclub.ru/index.php?page=book_red&id=258795
http://biblioclub.ru/index.php?page=author_red&id=98458
http://biblioclub.ru/index.php?page=author_red&id=50609
https://biblioclub.ru/index.php?page=book_view_red&book_id=436330
https://biblioclub.ru/index.php?page=book_view_red&book_id=436330
http://biblioclub.ru/index.php?page=book_red&id=436330
http://biblioclub.ru/index.php?page=book_red&id=436330
http://biblioclub.ru/index.php?page=author_red&id=155490
http://biblioclub.ru/index.php?page=author_red&id=155489
http://biblioclub.ru/index.php?page=author_red&id=155485
http://biblioclub.ru/index.php?page=book_red&id=427941
http://biblioclub.ru/index.php?page=author_red&id=151255
http://biblioclub.ru/index.php?page=author_red&id=151254
http://biblioclub.ru/index.php?page=author_red&id=151253
http://biblioclub.ru/index.php?page=author_red&id=151252
http://biblioclub.ru/index.php?page=author_red&id=151251

7. HoBocenos A. J1. , HoBocenoBa W. KO. Mogenu n metoabl NPUHATUSA peLleHnin B npu-
pogononb3oBaHMK: yd4ebHoe nocobue. - MockBa: FOHuTtu-flaHa, 2015. http://biblioclub.ru/
index.php?page=book_red&id=115170&sr=1

8. MnewwmHckasa W. E. ,TutoB A. H. ,bapeptanHoea E. P., [lyes C. V. IHTepakTuBHbIE CU-
crembl Scilab, Matlab, Mathcad: y4ebHoe nocobue. W3pgatensctBo KHUTY, 2014. http://
biblioclub.ru/index.php?page=book_red&id=428781&sr=1

6.2 [lononHuTenbHaa nutepartypa

1. Hemtnuos B. A. ,KapnyuikmH C. B. ,Mokpo3y6 B. I'. ,ManbirmH E. H. ,Eropos C. A.
NHdOopMaLIMOHHbIE TEXHONOIMM NPU MPOEKTUPOBAHUN U YNPABAEHUN TEXHUYECKMMWN CUCTEMAaMU
. B 4-x 4.: yyebHoe nocobue MNapatenbctBo ®PIBOY BIO «TITY», 2014 https://biblioclub.ru/
index.php?page=book_view_red&book_id=277963

2. Xoponbekmn A. MNpaktnyeckoe npumeHeHne KOMIAC B MHXEHEPHOW OeATEeNbHOCTU:
kypc HaumnoHanbHbin OTKpbITbI YHUBepcuTeT « MHTYWUT», 2016 https://biblioclub.ru/index.php?
page=book_view_red&book_id=429257

3. KoMnbloTEPHbIE TEXHOMOMMM NPU MPOEKTUPOBAHMM U SKCNITyaTaumMm TEXHONOIMMYECKOro
obopynoBaHus: y4yeb. nocobue / I'.B. AnekceeB [n gp.]— CankT-lNeTtepbypr : TMOPL, 2012
https://e.lanbook.com/reader/book/4878/#1

4. OcHOBblI WHXeHepHou akonormn : ydebHoe nocobue / B.B. denucos, W.A. [leHucosa,
B.B. I'yteHos, J1.H. ®eceHko ; nog pea. B.B. [leHucosa. - Poctos-H/[l : ®eHunke, 2013. - 624 c. : un.,
cxeMm., Tabn. - (Boicwee obpasosaHue). - ISBN 978-5-222-21011-6 ; To ke [ONeKTpoHHbI pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=271599 (05.02.2018).

5. Knenukos, O.B. OueHka pucka ans 340poBbsi HaceneHus, oGyCcrnoBneHHOro Bo3aemn-
CTBMEM XMMMUYECKUX 3arpsisHUTENEen atmocepHoOro Bo3ayxa [ONeKTPoHHbIN pecypc] : y4eb.no-
cobue / O.B. Knenukos, J1.H. KocTbineBa. — OnekTpoH.aaH. — BopoHex : BI'YUT, 2013. — 60
c. — Pexum poctyna: https://e.lanbook.com/book/72898. — 3arn. ¢ akpaHa.

6. CBobogHO pacnpocTpaHsemoe nporpammHoe obecneveHve n WMHTepHeT-pecypcbl:
http://www.autodesk.ru/education/country-gateway

7. JluxayeBa [. H. ,[acnapuan M. C. WHDOPMALMOHHbLIE CUCTEMbI U TEXHOMOIUW:
y4yebHO-meToanYeCcKnin Komnnekc. EBpasmmnckmin oTkpbITeii MHCTUTYT, 2011. http:/biblioclub.ru/
index.php?page=book _red&id=90543&sr=1

8. Napuesa d. P. ,KapaBaHoB A. A. ,Mycun P. P. ,aBpunoB B. W. ,bornaHos A. B.
KoMnbloTepHLIM pacyeT npouecca pektudukaumm: ydebHoe nocobue. M3patenscteBo KHUTY,
2014 http://biblioclub.ru/index.php?page=book_red&id=427941&sr=1

6.3 lMepeyeHb y4yebOHO-meTOAMYECKOro obecrnevyeHus ANA CaMOCTOATEeNbHOM pa-
60TbI OGy4arowmxca

1. TMpumeHeHne npuknagHbiX NPOrpaMm B MHXEHEPHbIX pacyeTax [ONeKTPOHHbIN pecypc]: me-
TOAMYECKME YKa3aHUA K KOHTponbHOW paboTe no Kypcy «[llpumeHeHve npuknagHbiX
nporpamMm B MHXEHEpPHbIX pacyeTax» / BOpOHeEX. roc. yH-T MHX. TexHon.; cocT. E. A. Hoco-
Ba. — BopoHex : BI'YUT, 2015. - 24 c.

2. [potacos, A. B. Metoanyeckue ykasaHusi AN BbIMNOSHEHUA CaMOCTOSTENbHOM paboTbl
obyyarowmxca no aucumnnuHe " NpumeHeHne MHPOPMALMOHHBIX TEXHOSTOTUIN B UHXKEHEpP-
HbIX pacdeTax" [ONeKTPOHHbIN pecypc] : ANns CTyAeHTOB, 0byyaroLmMXcs N0 HanpaBfeHUIO
18.03.02 — OHepro- n pecypcocbeperatoLime npoLecchbl XMMMUYECKON TEXHONOMNKN, HedpTeXn-
Mum n 6uotexHonorum / A. B. MNpoTacos ; BI'YUT, Kadenpa nHxeHepHon akonoruun. - Bo-
poHex : BI'YWUT, 2016. - 31 ¢c. - Pexum poctyna: http://biblos.vsuet.ru/ProtectedView/
Book/ViewBook/1497

3. Cnpao4Huk no MathCad 11: cnpasouyHuk: Kygpssues E.M., M.: MK lNpecc, 2008 ., 184 c

6.4 MNMepeyeHb pecypcoB UHOPMALUOHHO-TENTIEKOMMYHUKaLMOHHON ceTu «UHTep-
HeT», He0OOXOAUMbBIX ANIA OCBOEHUA AUCLUNIUHBI (MoAayns)
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http://biblioclub.ru/index.php?page=book_red&id=429257
http://biblioclub.ru/index.php?page=author_red&id=152180
http://biblioclub.ru/index.php?page=book_red&id=277963
http://biblioclub.ru/index.php?page=book_red&id=277963
http://biblioclub.ru/index.php?page=author_red&id=106967
http://biblioclub.ru/index.php?page=author_red&id=106965
http://biblioclub.ru/index.php?page=author_red&id=106968
http://biblioclub.ru/index.php?page=author_red&id=107075
http://biblioclub.ru/index.php?page=author_red&id=106966
http://biblioclub.ru/index.php?page=book_red&id=428781&sr=1
http://biblioclub.ru/index.php?page=book_red&id=428781&sr=1
http://biblioclub.ru/index.php?page=book_red&id=428781
http://biblioclub.ru/index.php?page=book_red&id=428781
http://biblioclub.ru/index.php?page=author_red&id=98054
http://biblioclub.ru/index.php?page=author_red&id=102916
http://biblioclub.ru/index.php?page=author_red&id=102915
http://biblioclub.ru/index.php?page=author_red&id=151865
http://biblioclub.ru/index.php?page=book_red&id=115170&sr=1
http://biblioclub.ru/index.php?page=book_red&id=115170&sr=1
http://biblioclub.ru/index.php?page=publisher_red&pub_id=2438
http://biblioclub.ru/index.php?page=author_red&id=32920
http://biblioclub.ru/index.php?page=author_red&id=32919

HavmeHoBaHue pecypca cetn «HTepHeT» ONEeKTPOHHbLIV afpec pecypca

«Pocculickoe obpasogaHuey - hedepasibHbil nopmarl https.//www.edu.ru/

Hayy4Has anekmpoHHas bubniuomeka https://elibrary.ru/defaultx.asp?
HauuoHanbHasi uccriedosameribckasi KOMrbromepHas ceme | https:/niks.su/

Poccuu

UngopmayuoHHas cucmema «EOuHoe okHO docmyna K | http:/window.edu.ru/
0bpasogameribHbIM pecypcamy

AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Catim MuHucmepcmea Hayku U ebicwe2o obpa3osaHusi PO | hitps://minobrnauki.gov.ru/
lMopman omkpbimozo on-line obpasosaHus https://npoed.ru/

AnekmpoHHas uHpopmayuoHHO-obpasosamenbHas cpeda | https.//education.vsuet.ru/
®re0y BO «BIr'YUT»

6.5 MNMepeyeHb MH(MOPMALMOHHBLIX TEXHOJIOrMN, UCMONb3yeMbIX NpPU oOcyllecTBe-
HUM oOOpa3oBaTeNibHOro npouecca no AucuunnuHe (MoAaynio), BKIKOYas MNepe4vYeHb
nporpammHoro obGecne4yeHusi, COBPEMEHHbIX npochecCuoHanbHbiX 06a3 AaHHbIX W
MHOPMALIMOHHbIX CNPaBOYHbIX CUCTEM

lNpu u3yvyeHuu AucyunauHbl UCMOMbL3Yyemcs npospamMmmHoe obecriedeHue, co8peMeHHbIe
rnpogheccuoHarnbHble 6a3bl 0aHHbIX U UHGOPMaUUOHHbIE cripagoyHbie cucmembl. QNOC yHu-
gepcumema, 8 mom qucrie Ha 6ase rpoepamMmHou rnrnamgopmel « Cpeda ar1eKmpoHHO20 obyye-
Husi 3KL», asmomamu3uposaHHasi UHgopmayuoHHas 6a3a «VMIHmepHem-mpeHaxepbl», «UH-
mepHem-3K3aMeH».

MpuM ocCBOEGHUM AUCUUNNUHbI UCNONb3YyeTCA JIMLEH3MOHHOE WU  OTKpbITOe
nporpamMmmMmHoe obecneveHune — H-p, OC Windows, OC ALT Linux.

7 MaTepmanbHoO-TeXHU4Yeckoe obecnevyeHme AUCLUNITUHDI

Heobxoanmbin ansa peanu3aunmn obpasoBaTenbHOW NporpaMmmbl NEpeyYeHb MaTepuanbHO-
TEeXHMYEeCKoro obecneveHms BKNOYaeT:

- NOMeLLeHNs ANndA NpoBefeHUs CEMUHAPCKMX, NTabopaTOPHbIX U NPAKTUYECKUX 3aHATUN
(o6opynoBaHHble y4ebHON Mebenbio);

- Bnbnuoteky (Mmetowyto paboune mecta onst CTygeHTOB, OCHALLEHHbIE KOMMNbOTEPAMM C
A0CTynoMm K 6asam gaHHbIX U IHTepHeT);

- KOMMbIOTEPHbIE KIacchl.

Ob6ecneyeHHOCTb npoLecca 0by4eHUs TEXHUYECKMMU CPpeacTBaMmn NOSTHOCTBIO COOTBET-
cteyeT TpeboBaHuam ®IOC no HanpaBneHuto nNogrotoBku. MaTtepuanbHO-TEXHU4YecKan Gasa
npvBegeHa B NULEH3NOHHBLIX hopMax M pacnosiokeHa BO BHYTPEHHeN ceTu no agpecy http://
education.vsuet.ru.

[ns npoBeaeHUst NPaKTUYECKMX, rPYNMNOBbIX U MHAMBUAYANbHbLIX KOHCYNbTaUWi, TEKYLLEro
KOHTPOIISA M NMPOMEXYTOYHOW aTTecTalmnm B pacnopsikeHun kadeapbl MMeeTcs:

YyebHasa ayautopus 6-24 Komnnekt mebenun gnsa y4ebHoro npouecca:
Y4yebHasa aygutopus ans CTOJ YYEHNYECKUIN — 24 LITYKW,

npoBefeHNs NEKUMOHHbIX, CTyn yYyeHun4yeckum — 49 Wryk.

NPaKTUYECKNX, 3aHATUIN CEMU- KomnetoTtep Intel Core 2Duo E7300 - 11 wTyk;
HapCKOoro Tuna, rpynnoBbIX U MoHuTtop 18 LG — 11 wiTyk,;

MHOUBMAYANbHbIX KOHCYbTa- MpoexTop Aser XD 1150. Komnbtotep Celeron-433. Nnottep HP DesignJet
LUUIA, TEKYLLLEero KOHTPons n Paboyasa ctaHuus Intel Celeron 335.
NMPOMEXYTOYHON aTTecTaumm

Y4yebHada ayamtopus 6-31 KomrmiekT Mebenu st yueOHOro mporiecca:

Y4eOHast ayIUTOpHS AJIS IPOBEE- | CTOJ yUYCHHYECKHN — 22 IITYKH,

HUS JIEKITUOHHBIX, IPAKTUYECKUX, CTYJI y4eHHUYeCKuil — 45 mTyK.

3aHATHI CEMHHAPCKOro THIA, IIpoexrop Aser XD 1150 — 1 mrr,

IPYIIIOBBIX U UHAUBUAYAJIBHBIX OkpaH g npoekropa — 1 mir,

KOHCYNbTAIUH, TEKYIIero KOHTPO- Kommsrotep Intel Core 2Duo E7300; Monwurop 18 LG
JI ¥ IPOMEXXYTOYHOM aTTeCTallK



http://education.vsuet.ru/
http://education.vsuet.ru/
https://education.vsuet.ru/
https://npoed.ru/
https://minobrnauki.gov.ru/
http://biblos.vsuet.ru/megapro/web
http://window.edu.ru/
https://niks.su/
https://elibrary.ru/defaultx.asp
https://www.edu.ru/

YuebHaa ayautopus 6-35 Kommnektsl Mmebenu aist yueOHOro mporecca CToll y4eHHIecKui — 16 mTyk,

Y4eOHast ayTUTOPHS AJIs IPOBEJe- | CTYN YYCHHYECKHH — 32 ITYKH.

HUS JEKIUOHHBIX, IPAKTHYECKUX, Komnerotepsr Corei5—2300 (10 mrT), ¢ AOCTYHOM K CETH HHTEPHET,
3aHATHI CEMMHAPCKOro THIIA, KommyTaTop Switch.

IPYIIIOBBIX U UHAUBUAYAJIBHBIX IpoexTop Aser XD 1150 — 1 mur,

KOHCYJIbTalUi, TEKyLEro KOHTPO-
JI1 ¥ IPOMEKYTOYHOU aTTecTaluu

JIOMOMHUTENBHO, CAMOCTOSATEIbHAS paboTa 00YUYAIOUINXCSI, MOXKET OCYIICCTBISATHCS MPH UCTIOIb30BAHHN:

YuTanbHble 3anbl KomnbtoTepbl co cBo- | Microsoft Office Professional Plus 2010
onénmnoTekn. 6ogHbiM goctynom B | Microsoft Open License Microsoft Office Professional Plus 2010
ceTb IHTepHeT 1 Russian Academic OPEN 1 License No Level #48516271

OneKTpoHHbIMKM 6UG- |0T17.05.2011 r. http://eooen.microsoft.com
NMMOoTeYHbIMU U

WHPOPMaLMOHHO Microsoft Office 2007 Standart,
CNpaBOYHbIMU CU- Microsoft Open License
cTemMamu. Microsoft Office 2007 Russian Academic OPEN No Level

#44822753 ot 17.11.2008 http://eopen.microsoft.com

Microsoft Windows XP,
Microsoft Open License Academic OPEN No Level #44822753
ot 17.11.2008 http://eopen.microsoft.com.

Adobe Reader Xl, (6ecnnatHoe 10)
httos://acrobat.adobe.com/ru/ru/acrobat/odfreader/volume-distri-
bution.html

8 OueHouYHble MaTepuanbl AN MPOMEXYTOYHOW aTTecTauum oObyuvarLlMuxcs no
aucumnnuHe

OueHo4Hble maTepuanbl (OM) 4na oUCUUNIIMHBL BKITHOYAIOT:

- NepeyveHb KOMNETEHUNA C YKa3saHNEM UHAMKATOPOB OOCTMXKEHUSI KOMMETEHLMI, 3TanoB
nx bopMUpPOBaHUS B NpoLecce 0CBOeHNS obpasoBaTesibHON NPorpaMmbl;

- ONMcaHue LKan oueHnBaHus;

- TUMNOBbIE KOHTPOSbHbIE 3afaHuUs UM WHble MaTepuanbl, HeobxoauMble NS OLEHKM
3HaHWW, YMEHWUWN, HaBbIKOB;

- MeToguyeckme maTtepuvansl, onpeaensowue npouenypbl OLEHMBAHUS 3HAHUA, YMEHWUHN,
HaBbIKOB 1 (UNN) ONbiTa OEATENBHOCTH.

OM npefcraBnaoTCs OTAENbHLIM KOMMIIEKTOM U BXOAST B COCTaB paboyen nporpammel
ANCUMNIINHDI.

OueHo4Hble MaTepuansl opmupytotca B cootBetcTBun ¢ I BIYUT «[lMonoxeHne o6
OLLEHOYHbIX MaTepuanax».


http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eooen.microsoft.com/

OLEEHOYHBbIE MATEPUAIIbI
AnAa NPOMEXYTOYHOU ATTECTALUN

no gucLUuUnIvHe

[NpumeHeHne NpuKknagHbIX NPOrpaMm B MHXEHEPHbIX pacdeTax

(HaVIMeHOBaHI/Ie AUCUMNNNHBI, NPaKTUKKU B COOTBETCTBUN C y‘{eGHhIM I'IJ'IaHOM)



MepeyeHb KOMNETEHUUN C YKa3aHMEM 3TanoB Ux popmmpoBaHus

Ne Kopn PopmynunpoBka Koa n HammeHoBaHWe nHAMKaTopa [OCTUXKe-
n/n | komne- KoMneTeHuuun HUA
TeHUuuu KoMneTeHuuun

1 MKs-3 CnocobeH yyacTBoBaTh B U 11kes — BbiiBNSIET NPUYMHBLI BO3HUKHOBEHNS Hapy-
COBEpPLUEHCTBOBAHMM TEXHOMOINYE- | LUEHUA B TEXHOTOMMYECKOM MPOLIeCCe OYNCTKU CTOM-
CKMX MpoLeccoB 1 paspaboTke HbIX BOA, aHannavpyeT apEeKTUBHOCTb NPUMEHS-
HOBOro 06opyAOBaHNS C NO3ULMIA €MbIX TEXHOMNOIMN
3Hepro- n pecypcocbepexeHms u WO2nks-s — PaspabaTbiBaeT nnaHbl MmogepHu3aumm
MWUHUMWU3ALMM BO3OENCTBUSA Ha 060pyaoBaHNA N TEXHOMOMMI OUYUCTHBIX COOPYXKEHUIA
OoKpyXaroLLlyto cpeay BOOOOTBEAEHMUS C YHETOM HaUMYYLLNX AOCTYMHbIX

TEXHOMOrMNn
2 MNKe-8 CnocobeH npoekTupoBaTtb OT- WO 1nke-s — OcyLLecTBNsIET TEXHOMOMMYECKME pacye-

OenbHble CTagun TEXHONOMMYECKNX
NpoLLeccoB 1 OTAEMNbHbIE Y3Mbl
(annapaTbl) ¢ Ucnonb3oBaHeM
COBPEMEHHBIX MHPOPMALMOHHbIX
TEXHONormm B cdpepe oxpaHsbl
OKpyXarLlewn cpefbl U paumoHanb-
HOro NPMPOAONONIb30BaHUSA

Tbl, NoA6op 06opyaoBaHNs, COCTaBneHNe
KOMMOHOBOYHbIX PeLUeHWI AN TEXHONOrMYeCcKMX nn-
HWIA B 0OMnacTu oxpaHbl OKpyKatoLen cpeasbl

NO2nkss — Vicnonb3yeT cuctemMbl aBTOMaTU3NpOBaH-
HOro MPOEKTMPOBAHMS U NPOrpaMMHOro obecneye-
HUS, MHPOPMALNOHHbBIE TEXHOIOMMN OIS NPOEKTUPO-
BaHWS TEXHOJTOMMYECKMX JNINHMIA B 061acTh OXpaHbl

OKpyXatoLen cpeapl

Koa n HaumeHoBaHue UHAUKaTOopa
AO0CTUNXEeHUdA KoMmneTeHuuu

Pe3ynbTatbl 06y4yeHUs (nokasarenu oueHNBaHUA)

N0 1nks-3 — BbigBnseT npnynHbl
BO3HMKHOBEHUS HapyLUEHU B
TEXHOMorM4eckom npotecce
OYUCTKM CTOYHbIX BOA, aHanmaun-
pyeT aEKTUBHOCTb NPUMEHS-
€MbIX TEXHONOrM

3HaeT: OCHOBHbIE NPUYNHbI BO3HUKHOBEHNA HapyLLIeHVIVI B TEXHOJTOTM4YECKOM
npouecce O4YNUCTKU CTOYHbIX BOO

YMeeT: aHanmanposaTb 3(EKTVBHOCTb NPUMEHSIEMbIX TEXHOSOMMIM Npu BO3-
HWKHOBEHWUM HapyLUEHW B TEXHOMIOMYECKOM NPOLIeCCe OYMCTKM CTOYHBIX BOA

BnageeT: HaBbikamMu BbISIBNEHNSA NpU4nH BO3HMKHOBEHUA HapyLIJeHI/II7I B TEXHO-
NOrM4eCcKoMm npotecce OYNCTKN CTOYHbIX BOA 1 aHanuaa SC*JCbeKTVIBHOCTVI npu-
MEHSEeMbIX TEXHOMNOrmn

WNO2nks-3s — PaspabatbiBaeT nnaHbl
MogepHM3aunm o6opyaoBaHns u
TEXHOJOMMIN OYUCTHBIX COOPYKe-
HUIA BOOOOTBEAEHUS C Y4ETOM
HaWUMy4LWmMX 4OCTYMHbIX TEXHO-
norum

3HaeT: OCHOBHbIE KOHCTPYKUMOHHbIE 3JTEMEHTbI U Y3I1bl TEXHOJ10I'M4Y€eCKOoro 060-
PygoBaHUA, a TakKe OCHOBHbIE MEPONPUATUA No MogepHusauunn O60pyp,0BaHMﬂ

YMmeeT: BbIOMpaTh NporpamMmmHble CpeacTBa Ans MPYMEHEHUs ero nNpy paspa-
60Tke nNnaHoB MoAepHU3aunM 060pyA0BaHNS N TEXHOIOTMIN OYUCTHBIX COOPYXe-
HUIN BOOAOOTBEAEHMUS

BnapeeT: HaBblkamMy NOMb30BaHWUS NPUKIAAHbLIX Mporpamm Ans paspaboTkm
nraHoB MoAepHM3aLUmMn o6opyaoBaHMS U TEXHONOMIA OYUCTHBIX COOPYKEHUI
BOJOOTBEAEHUSA

WO 1rkss — OcyLlecTBnNaeT TEXHO-
rniornyeckue pacyeTtsbl, noagbop
obopynoBaHnsi, cocTaBneHne
KOMMOHOBOYHbIX peLLIeHnI s
TEXHONOTMYECKMX NUHUI B
06nacTn oxpaHbl OKpyXXatoLLen
cpeabl

3HaeT: TMnoBble NpUkNagHele NporpaMMbl, MPUMEHsIEMble B MPOEKTUPOBAHUN
3Hepro- n pecypcocbeperaroLmx npoLeccos, B TOM Y1Ce Ans pac4éta OCHOB-
HbIX NapamMeTpOoB NCNOMb3yeMOro obopyaoBaHUs, a Takke OLeHKM adpeKTnBHO-
CTU VHXXEHEPHbIX PELLUeHWI C MO3nLMIA 3Konormyeckon 6esonacHoCTU (oxpaHbl
OoKpyxaroLlen cpeabl)

YMmeeT: paboTtaTtb B NpuKnagHoM nporpaMMHoM obecneveHun ansi cbopa aax-
HbIX, pacyeTa, NPOEeKTUPOBaHUS U MOAEPHU3ALMMN TEXHONOMMYECKMX NPOLLECCOB
M NPOU3BOACTB C NO3ULMIA SKONOrMYeckor 6e30nacHoCTU (OXpaHbl OKpyXKatoLLen
cpenbl)

BnapeeT: MeTooMorMer BbINOMHEHNSA TEXHOMNOMMYECKMX pacyeToB, nogbopa
060pya0oBaHKs, COCTABNEHNS] KOMMOHOBOYHbIX PELLUEHUIA AN TEXHONOrMYECKUX
JIMHWUIA C NO3MLUMIA 3KoJorMYeckon 6e3onacHoCTu (oXpaHbl OKpy»KatoLlen cpedbl)

WO2nke-s — AiCNONb3yeT cnuctembl
aBTOMAaTU3MPOBAHHOIO NPOEKTU-
poBaHus 1 NporpaMMHoro obec-
neyeHusl, "HPOPMaLMOHHbIE TEX-
HoMorMn Ans NPOeKTUpoBaHUs
TEXHONOrMYECKUX NIMHNIA B
obnacTu oxpaHbl OKpyXxatoLLen
cpeabl

3HaeT: TMNoBbIe NpUKIagHble NPOrpaMMbl, NPYMEHSIEMbIE B MPOEKTUPOBAHMM
3Hepro- 1 pecypcocbteperaroLmx npoLeccoB, B TOM Yucrie Anst pa3paboTku Tex-
HOMOMMYECKUX CXEM, pac4ETa OCHOBHbIX MApaMeTpoB UCMonb3yemoro obopyao-
BaHWs, a TakkKe OLEHKN 3PPEKTUBHOCTU UHXEHEPHBIX PELLEHWNIA C NO3NLIMIA IKO-
normvyeckon 6e3onacHoCTV (OXpaHbl OKpY»KatoLLel cpeabl)

YMeeT: paboTtaTb B NpUKNagHOM nporpammMHom obecneyeHumn ans cbopa gaH-
HbIX, CO34aHNA, NPOEKTUpPOBaHNA N MOAdepPHU3aLNN TEXHONOMNM4YeCKNnX npoLeccos
M NPOU3BOACTB C NO3ULMIA SKONOrMYeckol 6e3onacHoCTU (OXpaHbl OKpYKatoLLen
cpeabl)

BnageeT: MeTogonormen aHanmaa uHxeHepHoON 4OKyMeHTauum Ha npegmeT
3Hepro- 1 pecypco-adhdEKTUBHOCTY NPeaSIOKEHHbIX PELLEHNUN
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I'IacnopT OLUEeHOYHbIX MaTepuanoB No agucuunriinHe

7 cemectp:
Ne | Pasgenbl guc- UHpekc OueHou4Hble cpeacTea TexHonorus/
n/n LUNINHbBI KOHTpOSnpy- HavmMeHoBaHue NeNe 3aga- npoueaypa oLe-
€MOW KoMme- HUR HuBaHus (cnocob
TeHUUn (Mnu KOHTpOns)
ee yactm)
baHk mecmosbix 3adaHuli 7-137 ... 7-152 | brnaHo4HOE Unu
KOMMbIOTEPHOE Te-
CTUpOBaHue
JlabopamopHsbie pabomei KoHTponb npenoaa-
OcHoBbl paboThl - 3a0aHusi 7-38 ... 7-43 | Batenem
1 | B NnpuknagHbIx - cobecedosaHue, 80rpochl K 7-52...7-64
nporpammax 3awume pabom
PIrP 7-36 3awwurta PI'P
CobecedosaHue (80rpocsbi K 7-1...7-11 KoHTponb npenopa-
3ayemy) BaTenem
EaHk mecmosbix 3adaHull 7-153 ... 7-158 | bnaHo4Hoe unu
KOMMbIOTEPHOE Te-
CTUpOBaHMe
Kelic- 3ad0aHue 7-164 ... 7-178 | NpoBepka npenoaa-
MpumeHeHne BaTenem
npuKnagHbIx JlabopamopHbie pabombi KoHTponb npenoga-
2 | nporpamm B MKe-3 - 3a0aHus 7-44 ... 7-49 | Batenem
WNHXXEHEPHbIX MKe-8 - cobecedosaHue, 80rpockI K 7-65...7-75
pacdeTtax XTIl 3auwume pabom
Prp 7-37 3awwuTta PI'P
CobecedosaHue (80rpochbi K 7-12 ... 7-25 KoHTponb npenoga-
3ayemy) BaTenem
BaHk mecmoebix 3adaHuli 7-159 ... 7-163 | brnaHo4HOE Unu
KOMMblOTEPHOE Te-
CTUpOBaHue
MaTtemaTiie- Kelic- 3ad0aHue 7-179 ... 7-183 | lNpoBepka npenoa-
BaTenem
3 | cK1e MeTosl JlabopamopHbie pabomel KoHTponb npenoga-
nnaHMpoBaHus
SKCMEPUMEHTa - 3a0aHusi 7-50 ... 7-51 BaTenem
- cobecedosaHue, 80rpochkl K 7-76...7-136
3awume pabom
CobecedosaHue (80rpocsbi K 7-26 ... 7-35 | KoHTponb npenoga-
3ayemy) BaTenem
8 cemecTp:
MNHpekc OueHoYHble cpeacTea TexHOMOrvs
KOHTpO-
Ne | Pasgenbl ancunnnun- . OLEHKM
nupyemou .
n/n Hbl OMITE- HaMMeHoBaHue NeNe 3agaHui (cnocob
KOHTpONS)
TEHUUN
1 Cucrtembl aBTOMa- BaHk mecmosbix 3adaHuli 8-155...8-166 KomnsloTepHoe
TU3MPOBAHHOIO TECTVpOBaHie
NPOEKTUPOBaHMS CobecedosaHue (sornpock! K 3K- | 8-1...8-4 502;201;1_:
Ona MmogepHusaumn MKB-3 3ameny) BZTeneﬂM
1 NPOEKTMPOBaHMS MKe-8
annapaTtoB TEXHO-
NOrM4YecKmx NMHUN
2 lMpoekTnpoBaHue MKs-3 baHk mecmosbix 3adaHuli 8-167...8-187 KomnbioTepHoe
TecTupoBaHue




TBEepOOTenbHbIX CobecedosaHue (8ornpockl K k- | 8-5...8-14 KoHTponb
mMoaenemn oTaenb- 3ameHy) npenoaa-
_ BaTenem
abopamopHble paboma! almTta nabo-
HbIX Y3J10B 3HEPro- 1 Tlabopamap pab 3 5
pecypcocbe- - 3adaHus 8-45...8-62 PaTopHbIX paGoT
peratouyx npouec- MKg-8 - cobecedosaHue, 80MPOChI K 8-77...8-110
COB B XMMWYECKON sawume pabom
TexHonornm, Hedte-
XUMUN 1 BNOTEXHO-
norun (XTC). Unxe-
HEpPHbIA aHanus3
BaHk mecmoebix 3adaHuli 8-188...8-194 KomnbtoTepHoe
KuHemaTunyeckme TeCTUpOBAHME
AnemMeHTbI B 060py- CobecedosaHue (80rpochki K oK- | 8-17...8-35 KoHTponb
posaHun XTC. 3ameHy) npenopa-
MKe-3 BaTenemM
MogenupoBaHne MKs-8
UCTOBBIX B- JlabopamopHsbie pabomai 3awwmTa nabo-
- 3a0aHusi 8-63...8-71 paTopHbIX paboT
KOMMNOHEHTOB 060-
OBaHWS - cobecedosaHue, 80rpochi K 8-144...8-150
PyA ) 3auwjume pabom
EaHk mecmosbix 3adaHull 8-195...8-197 KomnbloTepHoe
TecTnpoBaHue
MapameTpuyeckoe CobecedosaHue (8ornpocki K k- | 8-15...8-16 KoHTponb
MoAenmpoBaHue 3ameHy) npenoaa-
obopynosaHua XTC BaTefem
M ’ MKse-3 JlabopamopHsie pabombi 3awmra na6o-
€70 KOHEeYHbIX MKs-8 - 3a0aHus 8-72...8-76 paTopHbIX paboT
SNEMEHTOB AnA - cobecedosaHue, 80rpoChi K 8-111...8-143
I/IH)KeHepHOI'O aHa- 3awume pa6om
nnsa Kelic-3adaHue 8-184...8-187 Mposepka
npenoaa-
BaTernem
BaHk mecmosbix 3adaHull 8-198...8-210 KomnbloTepHoe
TecTupoBaHue
CobecedosaHue (8orpockl K 3K- | 8-36...8-44 KonTpornb
Cnoco6bl npencras- 3ameHy) npenopa-
MKe-3 BaTtenem
NEeHUs HXEeHepPHbIX MKs-8
B- JlabopamopHbie pabomal 3awuTa nao-
pacyeToB
- 3a0aHus 8-72...8-76 paTopHbIX paboT
- cobecedosaHue, 80rpPoChi K 8-151...8-154

3aujume pabom




3 OueHo4HbIe cpeacTBa AN NPOMEXYTOYHOM aTTecTauum

TunoBble KOHTPOJIbHbIE 3a4aHUA UNU UHbIe MaTepuarnbl, Heo6xoanMble AN OLeHKU 3Ha-
HUW, YMEHUW, HABLIKOB U (UNK) ONbiTa [EATEeNIbHOCTU, XapaKTePU3YOLWKUX 3Tanbl (popMupoBaHUs
KOMMNeTeHLMUIN B NnpoLecce 0CBOeHUsi o6pazoBaTefibHOW NporpamMmmsbl.

ATtTecTtauusa oby4atoLerocs no gMCUMNIMHe NpoBoanTCA B oopme TECTUPOBaHUS (USTU MUCbMEH-
HO20 omeema, 8bIMOIHEHUS npakmu4Yyeckol pabomel) n npegycMaTpnBaeT BO3MOXHOCTb nocneay-
towero cobecenoBaHus (3adeta/ak3ameHa).

Kaxxabli BapuaHT TecTa BkNtodaeT 20 KOHTPOMbHbIX 3a4aHui, U3 HUX:

- 8 KOHTPOJSbHbIX 3a4aHUSA Ha NPOBEPKY 3HAHWUM;

- 8 KOHTPOMbHbIX 3a4aHUN Ha NPOBEPKY YMEHWUN;

- 4 KOHTPOJIbHbIX 3a4aHWI Ha NPOBEPKY HaBbIKOB

3.1. Bonpocbl K NPOMEXYTOYHOMW aTTecTauum

3.1.1. Bonpochbl K 3a4eTty

7 cemecTp:

lKe-3 cnocobeH yyacmeosams 8 cogepuieHCmaeo8aHuUU MexHos102u4ecKux rnpoyeccos U paspa-
6omke Hog8020 o60pydoeaHusi ¢ MO3UyUl IHEepP20- U pecypcocbepexeHust U MUHUMU3ayuu
eo30elicmeusi Ha OKpPYXXarouwyro cpedy

Ne 3agaHus TekcT BOnpoca

7-1. MoHATME MHXXeHepHOro npoekTuposaHuns. CTaaumn NPoeKTUPOBaHKS.

7-2. CTpyKTypa npouecca NnpoekTupoBaHnsa. MeTtoabl NPOEKTMPOBaHMSA. YYACTHUKM MPOEKTHBIX
pabor.

7-3. MoHsTtre n knaccudmnkauma CAIP. Ctpyktypa CAlP. ®yHKuuKM 1 NPOEKTHbIE NpoLEeaypbl,
peanusyemble B CAlP.

7-4. OTteyvecTtBeHHble cuctembl MCAD: KOMIMAC-3D, ADEM, T-Flex.

7-5. lMoHATME M OCHOBHbIE 3aga4n KoMnbloTepHoW rpadmkn. O6nactm NPMMEHEHNST KOMIMbIO-
TEpPHON rpadomKum.

7-6. PactpoBas n BekTopHas rpaduka. PopmaTtsl rpadomyecknx dannos.

7-7. HasHauyeHune cuctembl Mathcad?

7-8. CtpykTypa okHa npunoxeHust Mathcadu ero anemeHTbI?

7-9. OToGpakeHne 1 cocTaB NaHeNM MaTeMaTu4eCcKUX MHCTPYMEHTOB?

7-10. CocTaB 1 HasHa4eHne NyHKTOB rrnaBHoro meHo Mathcad?

7-11. CospgaHune n ocobeHHocTH paboTbl B hopMyribHOM obnactn?

7-12. CosgaHue maTpuL, 1 OCHOBHbIE onepaumm ¢ HUMK?




7-13. Pacckaxunte o cnocobax cMmBOrnbHbIX BblibmcneHmn B MathCAD.

7-14. Kak ocyLiecTBnsieTca pasnoxeHue BblpaxeHnsa Ha MHoxuTenu B MathCAD?
7-15. Kak ynpocTtuTb BblpaxeHne B MathCAD?

7-16. HaszoBuTe cnocobbl BINOMTHEHMS CUMBOMBHBLIX onepauni B Mathcad.

7-17. Mepeuncnnte 0cobeHHOCTM NOArOTOBKU U BbIMOSIHEHNS CUMBOJTbHBIX NPeobpa3oBaHni.
7-18. Mepeuncnnte CMMBOIbHbIE ONepaLnn C BblOENEHHBIMU BbIPaXKEHUAMM.
7-19. Mepeuncnnte cMmMBoribHbIE ONepaumm C BblOeNeHHbIMU NEPEMEHHBIMMN..
7-20. Mepeuncnnte cMMBOrbHbIE onepauun npeobpasoBaHus.

7-21. Kaknm obpasom moxHo BbluMcnnTb npeagen B Mathcad?

7-22. YT0 Takoe BblYMCNNTENBHLIN BOK M KakoBa ero CTpykTypa?

7-23. Kakow 3Hak paBeHCTBa Mcnosb3yeTcd B 6noke pelieHmsa?

7-24. Kakon kombuHaumen KnaBuLll BCTaBASETCA B AOKYMEHT?

7-25. Kak noctpoutb rpadomku: NOBEPXHOCTU; MOSSIPHLIN; AEKapPTOBbINA?

I1Ke-8 cnocobeH npoekmupogamb omoesibHbie cmaduu MexHos102U4eCKUX npoyeccos8 U omiens-
HBIE Y3JIBI (armaparsl) ¢ UCIOIb30BaHUEM COBPEMEHHBIX HH(POPMAMOHHBIX TEXHOJIOTUH B chepe OXpaHbl OKpyKarouien
Cpeabl ¥ pallMOHAILHOTO MPHUPOAOI0Ib30BaHUS

7-26. Kak nocTpouTb HeCKOnbKo rpadukoB B O4HOM CUCTEME KOopAUHAT?

7-27. Kak namenutb macwtab rpaduka?

7-28. Kak onpegenuTb koopanHaTy TOYkM Ha rpadmke?

7-29. Kak noctpoutb ructorpammy?

7-30. Kakne pyHKUMKN MCNonb3yoTca A4S NOCTPOEHUS TPEXMEPHbIX rpadunkoB?
7-31. Kak cosgaTtb aHumaumio B Mathcad?

7-32. Kakoe pacwmpeHne nmeroT coxpaHeHHble hainbl aHMMauun?

7-33. Kakoe orpaHnyeHune nmeet oyHKUMs root?

7-34. Kakum o6pa3om MOXHO yCTaHOBUTbL KOPHU YpaBHEHWA?

7-35. Mcxoas u3 yero BolbpaeTca MHTepBan Asisi Noucka KOpHA?

3.1.2. Bonpochbl K 3K3aMeHy
8 cemecTp:




lMKe-3 cnocobeH yyacmeosams 8 cogepuieHcmeogaHuUU MexHos102u4ecKux npoyeccoes U paspa-
6omke Ho8020 060pydoeaHusi C MO3UyUl IHepP20- U pecypcocbepexxeHus U MUHUMU3ayuu
eo30elicmeusi Ha OKpPYXXarouwyr cpedy

Ne 3a-

I TekcT Bonpoca

8-1. | 3apaum CAMNP

8-2. Bugel CANP.

8-3. | Cnocobbl MoaenupoBaHus

8-4. CpeacTtBa KOMMNbIOTEPHOW rpadukn, TEXHNYECKOE OCHALLEHWEe, NakeTbl NPUKNagHbIX Nporpamm.
8-5 "pacunuecknii uHTepderic T-flex.

) Ctunun n ctangaptel YepTexen T-flex.

2'3' YcTaHoBKa akTUBHOIO NpoeKTa.
8-8- MHCTpyMeHTbI HaBuraumu.

Co3sfaHune 3CKU3HOM reomMeTpum AeTanu.

8-9.
8-10. MapameTpusauus B acKn3e.
8-11. Co3pgaHune TpexmMepHOro ackmnaa.
8-12 MonyyeHne ackusa nepecedeHnemM NOBEPXHOCTEN.
8-13 Pa3melleHre aCKM30B Ha pasnnyHbIX 3CKM3HbIX MIIOCKOCTSX.
8-1 4' Mcnonb3oBaHne paboymx anemeHToB: paboyasi NNockocTb, paboyas ocb, paboyas Touka.
8 15' MapameTpusaumnsa mogenu.
8-1 6- MapameTpuyeckoe nogasneHue.
-10. HaTtarnsaHue.
8-17. Macco-rabapuTHble XapakTepUCTUKLA MOAENMN.
8-18. Pa6oTa ¢ MNOPTUPOBaHHON reoMeTpUen.
8-19
8-20. CospgaHue cbopok.
8-21. BcTaBka BXOXOeHUN.
8-22. HanoxeHve 3aBrcumocTeit.
8-23. CosfgaHve BMOoB vepTexa.
8-24 CospgaHune cnuckoB getanen n aHHoTauun.
8 25' BubnuoTeka KOMNOHEHTOB.
3 26- BonToBble coeanHeHus.
e Bansbl.
8-27. CoenvHeHVsa uMnNMHApUYEcknx nNpsimMo3ybbix 3yGuaTbIx Konec.
8-28. MoALUNMHMKHA.
8-29. CeapHble KOHCTPYKLMK.
8-30. AHanus nepeceveHui.
8-31. VH)XEeHEepHbIN CrpaBOYHUK.
8-32. CosgaHne npeseHTaumm cbopku.
8-33 COBUIr KOMMOHEHTOB MO JNIMHUSIM COOPKMU.
8-34 AdanTuBHble COOPKM
8-35.

IMKe-8 cnocobeH npoekmupoeams omaoesibHbie cmaduu MexHO/102UYeCKUX MPOoyeccoe U omyeis-
HBIE y3JIBI (aIaparsl) ¢ UCIOIb30BaHNEM COBPEMEHHBIX MH()OPMAMOHHBIX TEXHOJIOTUH B chepe OXpaHbl OKPY KaroLeh
CpeJibl M paMoOHAILHOTO MPHPOIONIONb30BaHNUS

8-36. | HacTpoiku nevatw.

8-37. | Moaynb pacuyeTa getanen MeTogoM KOHEYHbIX 31EMEHTOB.
8-38. | MNpunoxeHne cnnosbix hakTOPOB U BLIBOA PE3YbTATOB.
8-39. PacueT anHamukn o6bEKTOB.

8-40 Moaynb npoknagku kabenen n xXryTos.

"| Pabora c T-flex Studio.

8-41. .
8-42 O6meH gaHHbIMK. PopmaThl akcnopTa annos.
“*+ | TexHonorum coBmMecTHow paboTbl: nybnukaums B gopmate DWF(x).
2-22 TexHonornm cosmecTHon paboThl: nybnukaumsa B T-flex.
3.2.PIP

7 cemecTp:



lMKe-8 cnocobeH npoekmupoeamb omaAesibHblie cmaduu MexXHO/I02UYeCKUX Mpoyeccos u om-
desnibHbIe y37bl (annapamsbi) ¢ UCMO/IbL308aHUEM CO8PEeMeHHbIX UHGhOPMayUOHHbIX MexHo102ull
e chepe oxpaHbl OKpyxarouwieli cpedbl U payuoHanbHO20 NMPUPoAoNosb3068aHUs

TemaTuka pacuyeTHo-rpacpuyeckomn paboTbi:
7-36"_PacyeT KOHCTaHTbl CKOPOCTU XUMUYECKOW peakLIMn, N0 N3BECHLIM AAaHHbIM SKCNEPUMEHTA, C

ucnonb3oBaHueM npunoxenusa MathCad"

7-37 " PacyeTt Tenniodunsnyecknx napaMmeTpoB peakTtopa NaenbHOro cCMeLleHus ¢ UCNoNb30BaHUEM
npunoxexnsa MathCAD"

3.3. JlabopaTtopHblie paboTbl

7 cemecTp:
IMKe-3 cnocobeH yyacmeoeamb 8 cosepuweHcmeoeaHuU MexXHO1I02U4eCKUX Npoyeccos u pa3pa-

60omke Ho8020 060pydoe8aHUsI C NO3uyuli IHEeP20- U pecypcocbepeXxeHusi U MUHUMU3ayuu
eo030elicmausi Ha OKPYXXarouwyr cpedy

Ne 3ada-

Cnucok pabom
Husi

7-38. | OcHoBbl paboTkl B NnporpammMmHon cucteme mathcad.

7-39. | MNocTpoeHne rpadunkos

7-40. | BekTopbl U MaTpULbl

7-41. | PelleHne ypaBHEHUIN pa3NNYHBIMN METO4aMun

7-42. | CuMmBOIbHblE onepaumm

7-43. | MHTepnonsums v npubnmxeHne yHKUUN

7-44. | Annpokcumaumsa n obpaboTka pesynbTaToB aKcnepumeHTa B mathcad

7-45. | PelieHne cuctem NMHEeNHbIX ypaBHEHUA NPUBAMKEHHBIMY MeTO4aMu

7-46. | PacyeT peakTtopa gnga nposefeHna npolecca ytunmsaumm coancroka

7-47. | NpeHTudurKaumst KNHETUKN SKCNEePUMEHTANbHOro NpoLuecca OMbIIEHNA CoancToka

7-48. | WoeHTnrKaLms KUHETUKN SKCNEPUMEHTarNbHOro npoLecca packMcneHnsa coancroka

7-49. | UpeHTndukauma KNHETUKM 3KCNEPMMEHTaNbHOro npoLlecca CMHTe3a kapbokcmnaTtos MeTansnos
nepemMeHHOn BaneHTHOCTH

lMKe-8 cnocobeH npoekmupoeams omadesibHbie cmaduu MexHO/102UYeCKUX MPOoyeccoe U omyeis-
HBIE Y3JIbI (aImaparsl) ¢ UCIOIb30BaHUEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTHII B chepe OXpaHbl OKpYKarouen
Cpelibl M PallMOHAIBHOIO IPUPOIONIOIb30BAHUS

7-50. | OueHka BOCMPOM3BOAMMOCTU PE3yNbTaTOB NPOBEAEHNS IKCNEPUMEHTOB

7-51. MprMeHeHne NONHOMAaKTOPHOro aKCNepnuMeHTa Npu NPoBeAeHnn nccnegosBaHnin

8 cemecTp:

lKe-3 cnocobeH yyacmeoeamb 8 cogepweHcmeosaHUU mexHO/102Uu4ecKuUX rnpoyeccoe u paspa-
6omke Hog8o020 060pydoeaHuUsI ¢ NO3uUyUl IHEP20- U pecypcocbepexeHusi U MUHUMU3ayuu
eo30elicmeusi Ha OKPYXXarouwyr cpedy

Ne 3ada- Pa6boma 1
Husi BbinonHute Mmogens dnaHua ctaneHoro nnockoro npusapHoro no NOCT 12820-80.
CTyQeHT camoCTOATENbHO JOMKEH HAaNTK B KOHTEHTe NHTepHeTa ykadaHHbIi FTOCT 1 no yeptexy,
yKkaszaHHOMY B HEM BbINOMHUTL ¢hriaHew, no pa3vepam. Bce pa3mepsbl hriaHua 3aBUCAT OT TOro, Ka-
KO y doniaHLa BHYTPEHHUIA guameTp.

8-45. BHyTpeHHu guameTp donaHua 19
8-46. BHyTpeHHWU anameTp donaHua 26
8-47. BHyTpeHHWU anameTp donaHua 33
8-48. BHyTpeHHuUI guameTp donaHua 39
8-49. BHyTpeHHWUIA guameTp donaHua 46
8-50. BHyTpeHHUIA auameTp donaHua 59

8-51. BHyTpeHHWUIA anameTp donaHua 78




8-52. BHyTpeHHWUI guameTp dnaHua 91

8-53. BHyTpeHHuA guameTp donaHua 110
8-54. BHyTpeHHU anameTp donaHua 135
8-55. BHyTpeHHU anameTp donaHua 161
8-56. BHyTpeHHu anameTp donaHua 222
8-57. BHyTpeHHu anameTp donaHua 273
8-58. BHyTpeHHWIA auameTp donaHua 325
8-59. BHyTpeHHWIA anameTp donaHua 377
8-60. BHyTpeHHW anameTp donaHua 426
8-61. BHyTpeHHU anameTp donaHua 530
8-62. BHyTpeHHWUIn guameTp donaHua 630
Ne 3ada- Pa6boma 2
Hus BbINONHWTL MOAENb OrHEYNOPHOIO rOPENOYHOro 6r10Ka 1 YepTeX K HeMy, OPOPMIIEHHbIV C CO-

ontoaeHnem ctraHgaptos [OCT.
Bnokn ans ropenok MM-1 — MHM-4 pasbemHble 13 ABYX kupnnden, ans ropenok MM-5 n Mri-6 —
n3 Tpex, anst M'HIM-7 n MHrM-8 — us yetbipex, ana MHIM-9 — n3 BocbMun knpnnyei. Bee G6rokun nmetot
OoTBEpPCTUS AMamMeTpoM 45 MM Ans yCTaHOBKM 3anasibHOW ropesikv U yCTPOMCTBA KOHTPOSA nriame-
HW. Paamepbl ropesnku ykasaHbl B Tabnuue 1. HasHauntb n3 GubnmoTtekn KOHCTPYKUMOHHbIX MaTe-
pvanoB Tpebyembiv. BbibpaTb LBETHYIO TEKCTYPY ANs noBepxHocTen mogenu. Cpeacreamu BuU3y-
anusaumm BbINONHUTL 0BNET AeTanu 1 NOMyYMTb BUOEONPE3EHTALMIO.
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Tabnuuya 1.




KoHcTpykTHBHBIe pa3Mepbl (MM) OTHEeYNOPHBIX FOpelo4YHbIX GJIOKOB /1A rOpeJIoK
Tana CHII
Tun HUERD Obbem
ropen-| D | Dy | Dy 0| B Bl n | Lm0 R B P 6ok,
KU rp.| 4Y€H B 11M3
Onoke
CHII-1 28 49 58 70 200 228 100 160 — — 16 15 — 45 2 6,2
FHIM-2 36 64 78 90 200 228 100 205 — — 26 15 — 45 2 7,6
THII-3 48 84 104 120 200 228 107 250 — — 38 20 — 45 2 8,5
CHIT-4 58 94 120 145 200 228 120 300 — — 49 20 — 45 2 9,0
TCHII-5 76 134 170 190 352 344 153 146 242 — 69 20 346 45 3 30,8
CHIT-6 94 134 170 235 352 344 153 159 229 — 69 20 346 45 3 26,7
THII-7 112 154 200 280 434 460 185 190 100 100 85 20 460 45 4 47,5
THIT-8 130 174 230 320 434 460 206 177 140 140 102 20 460 60 4 48,0
THII-9 144 184 246 360 518 576 236 196 130 130 11520 577 60 8 78,7
8-63. THM-1
8-64. MHMN-2
8-65. MHM-3
8-66. HI-4
8-67. rHMN-5
8-68. HMN-6
8-69. rHMN-7
8-70. "HM-8
8-71. rHMN-9

lKe-8 cnocobeH npoekmupogamb omoesibHble cmaduu MexHos1I02U4eCKUX Mpoyeccoe u om-
desibHbI€ Y3/bl (annapamabl) ¢ UCMO/IL308aHUEM COBPEMEHHbLIX UH(OPMayUOHHbLIX mexHosio2ull
8 chepe oxpaHbI OKpyxaroujel cpedbl U payuoHasibHO20 NPUPOoAOrosIb308aHUs!

B kavecTtBe 3agaHusa npeacrtaBnaeTca TennoobMeHHbI annapar, ogHako obyyaroLWwnincst unm
HeCcKonbKo obyvaroLmxca MoryT BelbpaTh B KayecTBe 06bekTa nobon gpyron annapat XMMUYECKON
MPOMBIIIIEHHOCTH.

Ne 3ada-
Hus

Pa6éoma 3:

1 Io yepmexy obuwezo suda ebinonHuUmMb 3D-modenu ecex demarnel mernnoobMeHHUKa.

2 - BbinonnHUums cbopKy mernnoobMeHHUKa.
3 - lposepumb cbopky Ha Hanu4due/omcymcemeue Kosmanu3ud.

4 - BbinonHums susyanu3ayuto modesnu.
5. lNepesecmu ¢halin ebinonHeHHOU cbopoku 8 hopmamsi pdf u jpg.
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3.4. CobecepoBaHue (Bonpochbl K 3awiurte nadbopaTtopHbIx pabdoT)

7 cemecTp:
lMKe-3 cnocobeH yyacmeoeamsb e cogepuieHCmeo8aHuUU MexHo1I02U4eCKUX Mpoyeccoe U paspa-

6omke Hog8020 o60pydoeaHusi C MO3UyUl IHEepP20- U pecypcocbepexeHusi U MUHUMU3ayuu
eo30elicmeusi Ha OKpPYXXarouwyro cpedy

7-52. [anTte onpeneneHve omnanyeckon BENNYMHbBI.

7-53. Mepeuncnute OCHOBHbIE TUMbI PU3NYECKNX BENNYNH.

7-54. [anTte xapakTepuUCTUKy KaxXgomy Tuny.

7-55. Mepeuncnute meToabl U3MepeHui. [lante xapakTepUCTUKy KaxKaomy MmeToay.
7-56. YTO Ha3bIBaOT NOrPELLUHOCTLIO M3MEPEHNIA?

7-57. Knaccudukaums norpelHocTen no oopmMe KoSIMYECTBEHHOMO BblPaXXeHUS.
7-58. Knaccudukaumnsa norpeLlHocTern nNo Xxapakrepy nx noBegeHus BO BPEMEHN.
7-59. Knaccudukaumnsa norpeLlHocTen no npMynHe BO3HUKHOBEHNS.

7-60. MaTemaTudeckass Moaenb pesynbtata U3MepeHus.

7-61. MaTtemaTuyeckasi MoaesNb NOrpPELLIHOCTN U3MEPEHUSI.




7-62. OcobeHHOCTM agANTUBHOM Y MYMbTUNIIMKATUBHOW COCTaBMAKOLWMX NOrPELLHOCTM n3Mepe-
HUS.

7-63. Kak npaBunibHO OOMKEH ObiTb NPeAcTaBneH pesynbTaT M3MEpPEHNIA?

7-64. CdhopmynupynTte npaBuna oKpyrieH1s YNCIOBbIX 3HAaYEHU pesynbTaTa U3MEpPEHMS.

7-65. Cuctema nnaHoBo-NpeaynpeanTensHoro peMoHTa

7-66. TexHn4eckas AgnarHoCT1Ka 1 y3noBon PEMOHT

7-67. MopgepHusauus obopygoBaHust

7-68. MexpeMoHTHoe obcnyxuBaHne obopyaoBaHus

7-69. Cwmaska obopygoBaHus

7-70. M3HawmBaHve getanemn TeXHONOrmyeckoro obopyaoBaHns

7-71. [MoaroToBka MaLLMHbI K PEMOHTY

7-72. Jedekrauna getanen

7-73. N3meputenbHble U NOBEPOYHbIE MHCTPYMEHTI

7-74. KoHTposib NOrpeLHoCcT! hopmMbl 1 pacnosioKeHus

7-75. [MpoBepka U UcnbliTaHWe MaLUWHbI NOCe PEMOHTA

lMKe-8 cnocobeH npoekmupoeams omadesibHbie cmaduu MexHO/102UYeCKUX MPOoyeccoe U omyeis-
HBIE Y3JIbI (armaparsl) ¢ UCIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTUH B chepe OXpaHbl OKpYIKaroien
Cpelbl M pallMOHATBHOIO MPUPOJONOIb30BAHNUS

7-76. | Dante onpeaeneHne aKkcnepuMeHTa.

7-77. | Kakue Bonpocbl pelaeT nnaHMpoBaHne aKkcnepuMeHTa?

7-78. | Knaccudmkaumsi akcnepuMeHTOB.

7-79. | anTe onpeaeneHne mateMaTnyeckon Mogenm obbekTa nccnegoBaHus.

7-80. | Yto HasbiBaloT haktopamun, obnacTtbio onpeaeneHnst GakTopos?

7-81. | YTo HasbIBalOT (PyHKLUMEN OTKIMKA N MOBEPXHOCTLIO OTKIMKA?

7-82. | Bunabl MmaTemaTtnyeckux moaenen.

7-83. | MNepeuncnute aTanbl NPOBEAEHNSA SKCNEPUMEHTAaNbHbLIX UCCEA0BaHUMN.

7-84. | lNepeuncnute OCHOBHbIE 3a4a4n SKCNEPUMEHTA.

7-85. | [lanTe onpegeneHne napameTpa onTMMmnsaumm.

7-86. | MNepeuncnure TpeboBaHns, NnpeabsBnsemMble K napameTpy onTUMmn3aunm.

7-87. | Yto Ha3biBaoT 0606LEHHBIM NapamMeTpoM onTuMm3aunun?

7-88. | HasHaveHue LwKkanbl }enaTtenbHOCTW.

7-89. | N3o6pasute KpMBYHO enaTenbHOCTMW.




7-90. | TpeboBaHusi, NpeabsaBnseMble K pakTopam.

7-91. | YTto Ha3biBalOT YPOBHAMM (PaKTOPOB U MHTEPBANIOM BapbnpoBaHUs akTopoB?

7-92. | Kakue orpaHu4eHunsa Heobxoanmo ydnTbiBaTb Npu Bblbope nHTepBana BapbnpoBaHNS?

7-93. | Kak 3aBUCUT KOSIMYECTBO OMbITOB B 9KCMEPMMEHTE OT YMcna ypoBHEN hakTopoB?

7-94. | Dante onpeaeneHne pakTopHOro NpocTpaHCcTBa.

7-95. | 3apgaun, peliaemble B ANCNEPCUOHHOM aHanmse.

7-96. | [ante xapakTepucTuKy MeXrpynnoBOn U BHYTPUIPYNnoOBOW ANCMIEPCUMN.

7-97. | Yem obycnoeneHa Bapvauns rpynnoBbIX CPegHMX BOKPYr o0Lero cpegHero?

7-98. | Kakas napameTpuyeckas runotesa npMHMMaeTCs B Ka4yecTBe HyrneBoun npu ANCnepcMoHHOM
aHanmse? Nopagok NPoBEPKM 3TOW MMNOTE3bI.

7-99. | YTo HasbiBaOT ANCNEPCUOHHBIM OTHOLLEHMEM?

7-100. | Kakoe BepoATHOCTHOE pacnpefeneHne NpuMeHsT s NPOBEPKM MMNOTE3bl B ANCNEPCUOH-
HOM aHanuse? NepeuncnuTe ero YNCroBble XapaKTEPUCTUKN.

7-101. | QanTe onpeaeneHne ctaTUCTUYECKON U DYHKLMOHANbHOW CBA3N.

7-102. | Yto HasbIBaOT KOPPENALNOHHOW CBA3BIO?

7-103. | MNepeuncnute NpMYMHbI BO3HUKHOBEHNSA KOPPENSLIMOHHOM CBA3N MEXAY Npu3Hakamu.

7-104. | Kakue 3agauun pelsaeTt KOppensuMoHHO-perpecCnoHHbI aHanns?

7-105. | B yeM 3akntoyaeTcs CyTb MeToAa HaMMeHbLUMX KBaapaToB?

7-106. | MNpakTnyeckoe 3Ha4YeHne NapHOM NMHENHOWN KOppensLuu.

7-107. | Yto HasbIBalOT ypaBHEHNEM peErpeccun?

7-108. | QanTte onpeaeneHne koadhduumneHTa Koppenauun.

7-109. | lNepeyncnure OCHOBHbIE 3Tanbl M3yYEeHUs KOpPEensLUMOoHHOW 3aBnucnumocTu. Kakve sagayv




pellarTcsa Ha Kaxagom atane?

7-110. | Kak 3aBUCUT 4NCIO OMbLITOB OT BMAA NPUHMMAEMON MaTtemMaTU4eckon moaenn?

7-111. | YeM MOXHO OOBACHUTL LUMPOKOE pacnpoCTpaHeHne NoIMHOMUAarbHbLIX MOOENen?

7-112. | QanTte onpeaeneHne NonHOro hakToOpHOro aKCrnepmumMeHTa.

7-113. | Yto xapakTtepusytloT 3 -koadprumeHTbI?

7-114. | MNepeyncnuTe aTanbl NAaHUPOBAHUA U peanu3saLmm NonHoro akTopHOro aKCnepuMeHTa.

7-115. | YTto HasbiBalOT kKognpoBaHMeEM (hakTopoB? 3ayemM ero npoBoaaT?

7-116. | FeomeTpunyeckoe npeacraBneHne nnaHos Tuna k 2 .

7-117. | Kak npouncxogut hoopMMpOBaHUSA MaTpuLbl NITaHUPOBAHUS SKCMEPUMEHTOB?

7-118. | CBoncTBa MaTpuLbl NfIaHMPOBAHNSA NOSTHOrO haKTOPHOroO 3KCNEPUMEHTA.

7-119. | YTo Ha3bIBaOT paHaAoMuM3aLmnen onbiToB? 3ayemMm ee NpoBoaAT?

7-120. | Kakue onbITbl Ha3biBaOT NapanienbHbIMU?

7-121. | Kak 1 anga yero npoBoauTCs NpoOBEpPKa OAHOPOAHOCTM ANCNEPCUMM NapansenbHbIX OMNbITOB?

7-122. | YTo 03Ha4yaeT NOHATME BOCMPOM3BOOUMOCTI AKCNepMMeHTa?

7-123. | Kak oueHnTb OWKnBKy akcnepumeHTa?

7-124. | Kakon meToa npMMeHsieTcs npu pacdeTte KoadhruUMeHTOB ypaBHEHWS perpeccun? 3anuwiu-
Te dhopmyny pacdeTta b-koacdumLumMeHTOoB.

7-125. | YTo Ha3bIBalOT B3aUMOOENCTBMEM (PaAKTOPOB U KaK OHO YYUTbIBAETCS MPU NaHMpoBaHNN
NoNHOro hakToOPHOro aKcnepnmeHTa?

7-126. | Yto HasbiBaOT B3aMMOAENCTBMEM MEPBOro, BTOPOro, TPETLENO U T.4. nopsaka?

7-127. | Kak onpenensieTca YMcno BO3MOXHbIX B3aUMOAENCTBUN (haKTOPOB?

7-128. | Cnocobbl NpoBepKM 3HAYNMOCTU b-k0ahPMLIMEHTOB.

7-129. | Yem moxeT ObiTb 06ycnosneHa He3Ha4YMMOCTb KO3IWPULIMEHTOB ypaBHEHUST perpeccumn?




7-130. | Kak 1 gnga yero npoBoanTCA NpoBepKa aAeKBaTHOCTU ypaBHEHUS perpeccun?

7-131. | Yto HasbiBaoT ApO6HBLIM PaKTOPHBIM 3KCMEPUMEHTOM?

7-132. | QanTte onpeaeneHne gpobHOM PENIMKX NOSTHOrO YaKTOPHOro 3KCNepPUMEHTA.

7-133. | Nopsigok nnaHMpoBaHWs APOBHOro PakTOPHOro aKCNepUMeHTa.

7-134. | Kakne nnaHbl Ha3blBalOT HACbILEHHBIMN?

7-135. | AABneHne cMmelmBaHms OLEHOK -KO3PULMEHTOB B APOOHOM (DaKTOPHOM IKCNEPUMEHTE.

7-136. | Y10 Ha3bIBAIOT reHepUPYHOLLMM COOTHOLUEHNEM U ONpeaensoLMM KOHTPacToM?

8 cemecrTp:

lKe-3 cnocobeH yyacmeosamsb 8 cogepuieHCmaeo8aHuUU MexHos102u4eCcKuUx rnpoyeccos U paspa-
6omke Hog020 060pydoeaHusi C NO3UUUll IHEP20- U pecypcocbepexeHuss U MUHUMU3ayuu
eo30elicmeusi Ha OKpyXXarouwyro cpedy

8-77.

8-78.

8-79.
8-80.
8-81.
8-82.
8-83.
8-84.
8-85.
8-86.
8-87.
8-88.
8-89.
8-90.
8-91.
8-92.
8-93.
8-94.
8-95.
8-96.
8-97.

[epeuncnuTh Ha3BaHHUA Y3KOCHEIHUAIN3UPOBAHHOTO MPOIPAMMHOI0 00ECTICUEeHUs! ISl TPOSKTHPOBAHUS U
NPEACTaBICHUS TEXHOIOTUIECKUX CUCTEM MPEINPUATHI XUMHUYECKON TPOMBIIIJICHHOCTH.
Kakune nporpaMMbl MO>KHO IIPUMEHSTH AJIs1 00pabOTKH, XpaHEHHs U NPEeACTaBICHHUS PE3yIbTaTOB UCCIEI0-
BaHUM.
I'ne pacnonoxxeno Menio npunodicenus?
Kak nactpouts [lanens ObicTporo mocryna?
Kak pacmmputs pabouee mpoctpancTBo?
I'ne pacnionoxen HUughoyenmp T-flex?
Kak BeimonHuTh HacTpoiiky ¢pynkiuoHana T-flex?
I'ne pacnonosxena [lanenv nagueayuu?
I'ne pacnonosxeno [epeBo noctpoeHuit?
Kak BeIOTHUTE HACTPOUKY OObeKkmHbIX NPUsa3oK?
Ecnu B ogHOM ceance T-flex OTKpBITO HECKOJBKO YepTEKEH, KaK IEPEXOAUTH MEXKIY HUMHU?
C xaxkumu popmatamu padortaer T-flex?
Kax ocymiecTBuTh BEIOOp OOBEKTOB I UX PEAAKTUPOBAHMUS?
Kak n3meHunTs pazmMeps! o0bexTa?
Kax BBIIOTHUTH 3epKaIbHOE OTOOpaKeHHE IpenaMera’?
Kakue MaccuBbl KoMl 00beKTa MOKHO co3aaTh B T-flex?
Kak BBIMOTHUTE 00pe3Ky B pesKMMe 3CKHu3a?
Korna ucnonnsercs koMmanja yaJIuHUTh B PEKUME 3CKHU3a?
Ha3zoBure equnbple npuHOKIBL paOOTH KOMaH[ (acka 1 CKpyrieHue?
Crtunm u craHgapTel Yyeptexeid T-flex.
Kak ycTaHOBUTbH aKTUBHBIN IPOEKT?

MKe-8 cnocobeH npoekmupoeamb omaAesibHblie cmaduu MexXHO/1I02UYeCKUX Mpoyeccoe u om-
desnibHbIe y371bl (@annapamsi) ¢ UCMO/IL308aHUEM CO8PEeMeHHbIX UHGhOPMaUyUOHHbIX MexHo102ull
8 cghepe oxpaHbl OKpyKaroujeli cpedbl U payuoHaibHO20 NMPUPOAONOo/Ib308aHUs

8-98.
8-99.

Kaxk co3gaTh 3CKU3HYI0 TCOMETPHIO ACTATN?
Kak BEITIOJIHUTH BBIJABIMBAaHUE dCKU3a?

8-100. Kaxk 3anmath riryOuHy BbIJaBIMBaHHs?
8-101. Kak cMeHUTb HanpaerneHue BbigaBnuBaHna?
8-102. Kak BbIMOMHNTE CUMMETPUYHOE BblaaBnnBaHmMe?




8-103.
8-104.
8-105.
8-106.
8-107.
8-108.
8-109.
8-110.

8-111

8-112.
8-113.

8-114.

8-115.

8-116.
8-117.
8-118.
8-119.

8-120.
8-121.

8-122.

8-123.
8-124.
8-125.

8-126.
8-127.
8-128.
8-129.
8-130.
8-131.
8-132.
8-133.
8-134.
8-135.
8-136.
8-137.
8-138.
8-139.
8-140.
8-141.
8-142.
8-143.
8-144.
8-145.
8-146.
8-147.
8-148.
8-149.
8-150.

Kak BbINOMHUTb acCUMETPUYHOE BbldaBnuBaHmne?

Kak BbINONHUTL Moaenb o6pa3oBaHHy0 BpaLleHnem?

Mo>xHO ncnonb3oBaTb rEOMETPUIO MOLENN OS5 CO34aHNS HOBbIX 3JIEMEHTOB?

Kak 3agaTb HOBYO pabo4yto NiIOCKOCTb CO CMELLEHMEM OTHOCUTESTbHO MMEtoLLENCA?
Kak coznath coopky?

Kak BEITIONTHSIETCA BCTaBKa BXOXKICHMI?

Kaxkue BuJbI 3aBHCHUMOCTEH MOYKHO HAJIOKUTH Ha COOPKY?

Kak nepentn k co3gaHnio opTOroHanbHOro Yeprexa?

. I[J'IH TOTO, YTOOBI JABC JIMHHUU HJIX OCH JOJIJIMIICOB JIC)KAJIM Ha O,HHOf/'I HpﬂMOﬁ Kakasi UCIIOJIb3YyCTCA 3aBU-

CHMOCTB?

Ans yero HyxHbl «CMBONbI» B cpeae ackusa?

UTtobbl AMHaMMYECKN MPOBEPUTb, KaK MPUMEHEHHbIE 3aBMCMMOCTU BIIMAKOT HA 3CKU3, MOXHO
LLEeNKHYTb U NpoTalmTb KpuByto. Kak HasblBaeTcs 3TOT npouecc?

B T-flex Hanu4ne nnun oTcyTCTBME B 3CKM3E NOMHOrO Habopa 3aBMcMMOCTeN 0603Ha4YaeTca nyTem
oTOBpaXKeHMs 3CKM3a pasHbiMK LBeTamMKn. YTobbl 3TO NPOU3OLLIIO Kakyk 3aBUCMMOCTb HAgOo npwu-
MEHUTb MO MEHbLLUEN Mepe K O4HON KPUBOW Ha acKn3e?

BepHo nu, 4TO B OKHO pepakTupoBaHusa «PegakTMpoBaHWe pasmepa» MOXHO BBOAUTb TOJSbKO
4YNCNOBbIE 3HAYEHNS?

MOXXHO N1 OQHOBPEMEHHO MOXHO MCMOMNb30BaTb HECKONbKO aKTUBHbIX 3CKU30B?

Kakue cyuiecTByoT cnocobbl BbINOIHEHWS OTBEPCTUIN B MOAENN AeTann?

Kak nokasaTb Ha mogenu pe3bby?

Ecnn npoektupyemas getanb BKAYAET pasfmnyHble TUMbl COMPSPKEHUN, KaK UX CriegyeT yKasbl-
BaTb?

B kakux cny4asx ncnonb3yoT komangy Jlodt?

Kakyto komaHgy crnegyet MCNonb3oBaTbh AM1s1 CO30aHMS ArieMeHTa nyTeM nepemeLleHus ac-
KM3HOro KOHTypa BAOSMb MIIOCKOW TpaekTopun?

Bcnep 3a cosgaHvem aneMeHTa CeYeHWs HEeKOTOpble KOHTYPbl HAYMHalT nepenneTtarbcd. Yto
HY>KHO caenaTtb Ans 1oro, 4Tobbl yCTpaHUTb 3Ty Npobnemy?

Moanexat nu pegakTupoBaHuio ctaHgapTel paamepoB ANSI, ISO?

Kak cosgaTtb nuct A3 B HOBOM YvepTexe?

M3MeHnT nn pamka aBTOMaTMYECKM CBOW pa3mepbl U MApKUPOBKY NP M3MEHeHun copmarta nn-
cra?

Kak ycTaHaBnMBaeTcsi ICXO4HbIN MacwTab Ans BCEX 3aBUCMMbIX BUOOB?

Kak pasamectuTb ceyeHve 6e3 BbipaBHMBaHUA nNo 6a3oBomy Buay?

YTo Hy>XHO caenatb YTOObl MIBMEHUTL pa3Mep AeTanu Ha YepTexe?

Kak nepetawutb pasmep B noboe MecTononoxeHne?

[oe coxpaHaTCa KOMMNOHEHTbI, CO3aaHHbIe B cpeae cbopkn?

Kak Ha3bIBaeTCA NepBbIN KOMMOHEHT, pa3MeLLLaemMbin B coopke?

Kakon MHCTPYMEHT NCNOoNb3yeTcs AN co30aHus 3CKU3HOro Buaa cbopkm?

Yem onpegensgeTcs HoMep No3uumu B CriMcke getanen?

Kak co3narotcs Buasl ueprexa?

KakoB nopsijiok co3iaHusi CIUCKOB JIeTaJIed U aHHOTALMI?

KakoBo HamoHeHNEe ONOTMOTEKH KOMITOHEHTOB?

[Topsimox BcTaBKH OOJITOBOTO COSTMHEHUS B COOPKY?

Kaxwue cpenctBa Busyanuzanun nmerorcs B T-flex?

B uem oTinune TBEPAOTCIHLHOIO 1 TOHKOCTCHHOI'O MOIIC.HI/IpOBaHI/IH?

Kak cozmate Mmojens Bana?

Kak co3gath MoJienb COSIUHEHHS IUIHMHIPUICCKUX TPIMO3yObIX 3y0UaThix Koyiec?

Kak ycTaHOBUTH MOANIUITHKUK B COOPKY?

CBapHbIe KOHCTPYKIIHH.

Ckonbko cTeneHen ceoboabl y Tena, cBOOOAHO NnaBakLEero B NpoCTpaHCTBE?

lne HaxoauTcsa KomaHaa AHanmM3 KOHTakToB?

Kak 0GHapyxu1Tb nepeceveHne n BbIYMCNNTL NepeceyeHne mexay getansamm?

Kak nokasaTb cBapKy Ha cbopke?

loe 3agatotes CeownicTBa maTepmnana?

Kak HanoxuTb TEKCTypy Ha mogenb?

MoxHO nn co3aath Nnonb3oBaTenbCckue CBOMCTBa MaTepuana?



8-151. C xakumu Buaamu npuaTepoB padoraer T-flex?

8-152. Kax BBINOJHUTH HACTPOUKH TedaTh?

8-153. Kakue MOXHO HCIOIB30BaTh (POpMATHI SIKCIIOPTA (BaiiioB?
8-154. Kax BbimonHuTh MyOnukanuo B popmare DWF(x)?

3.5. TecTbl (TecTOBbIE 3aaaHUA)
7 cemecTp:
lKe-3 cnocobeH yyacmeoeamb 8 cogepweHcmeoeaHuU MexHO/102U4eCKUX NMpoyeccoe u paspa-
6omke Hogo20 060pydoeaHuUsi ¢ NO3uyul IHEeP20- U pecypcocbepexeHusi U MUHUMU3ayuu
eo30elicmeusi Ha OKpy)Xarouwyro cpedy
lKe-8 cnocobeH npoekmupoeamb omoesibHble cmaduu MexHoJs1I02U4eCKUX Mpoyeccos8 u om-
desnibHbIe Y3bl (annapamabl) ¢ UCMO/Ib308aHUEM COBPEMEHHbLIX UH(OPMaUyUOHHbLIX mexHoso2ull
8 cghepe oxpaHbI OKpyKaroujel cpedbl U payuoOHasiIbHO20 NPUPOAOrosIb308aHUs!

7-137. OcCHOBHbBIMM pacyeTHbIMI NapameTpamMu 4ns Bbldopa KOHCTPYKLUMOHHOIO MaTepuana
N pacyeTa 3NeMeHTOB annaparta Ha NPOYHOCTb ABMASIOTCA:

B) CKOPOCTb Nogauun cpeg;
I) KOHUEHTpaums cpea.

7-138. OcaxpaeHue 3a cyeT achbdekTa A dy3nm onpegenset napameTp
a) Stk;
B) G;
r) R.

7-1309. B anekTpodunbTpax ncnonb3yeTcs:

a) nasepHoe nany4veHue;

B) niasMeHHbIN pa3psag,;
r ANEeKTPOaYroBon paspsg.
7-140. BuHTOOBpa3Hoe ABUXKEHME CTOYHOM BOAbI UCMOMb3YOT NECKOMNOBKU

a) ropM3oHTanbHbIE U BEPTUKASbHbIE;
0) aspmpyemble U rOpU3oHTasbHbIE;

r) adpupyeMble 1 TaHreHunanbHble
7-141. MonekynsipHasa anddysmnsa BelecTsa OCyLLLECTBSeTCA

6)B oBWXyLLEN cpeae, 0OyCrnoBNEHHON Nynbcaunen CKOpoCcTu, Nog 4eNCTBUEM KOTO-
PbIX MPOUCXOAUT NEepeEMELLIEHME YacTuL, BO BCEX, B TOM YMCNEe U NonepeYyHoM Harnpas-
neHuu.

7-142. MeTog «obGpaTHOro ocmoca» npegcraBnseT n3 cebs

a) noabem BOAbI MO Kanunnsipam;

B) OTAENEHNE MOHOB 3arpA3HUTENS B 3N1EKTPUHECKOM MOrie;

r) noAbEeM My3bIPbKOB rasa;

4) oTaeneHve Yyactuy nod AevcTBmeM LeHTPOBEeXHbIX Curl.

7-143. Kakas naHenb Cnyxut Ang BCTaBKM MaTeMaTU4eCKMX CMMBOJSIOB M ONepaTopoB B
AOKYMEHTbI?

1) Formatting (PopmaTuposaHue)

3) Recources (JJononHuTenbHbIe pecypchbl)

4) Controls (KoHTponb)

5) Standard (CtaHpapTtHas)

7-144. C NomoLLbo Kakon NnaHenu NPoucxoauT BCTaBka WabnoHoB MHTerpuposaHund, gudde-
PEHLUMPOBaHMS, CYMMUPOBAHNA?

1) Graph (I'padchuk)




2) Evaluation (OueHka)
3) Matrix (MaTpuua)

5) Boolean (ByneBbl onepatophbil)
6) Symbolics (CumBonuka)

7-145.

Ha kakon naHenu pacnonoXxeHbl onepaTtopbl NPUCBOEHUSA 3HAa4YEHMI U BbiBOAA
pesynbTaToB pacdeta?
1) Matrix (MaTpuua)

3) Symbolics (CumBonuka)

4) Boolean (ByneBbl onepaTtopbil)
5) Evaluation (OueHka)

6) Graph ("'padmk)

7-146.

Yto Takoe "+" B gokymeHte MathCAD?

2) nuHuUM BBOAA
3) MecTO3anonHuTenbL cMMBOna
4) ykasaTtenb MbILUU

7-147.

Kak BBECTM B MatemMaTU4ECKOE BblpaXXeHue naTnuHckne undpbl?
1) ¢ nomMoLbIo naHenu UHCTpyMeHTOB Greek (Fpeyeckue cumBonbl);
2) c nomowbo NaHenu naHenwu Calculator;

4) komanpou Insert / Function;

7-148.

Kakoe coyeTaHume knaBuw Bbipe3aeT Yactu opmynbl B Oydep?

2) Ctrl+C
3) Ctrl+V

4) Shift+X
5) Shift+C

7-149.

Yem yepTtex otnmyaetcs ot ¢pparmeHTa?
a) Hnuem, kpome paclumpeHuns ana npu coxpaHeHun

B) ®parmeHT Bcerga genaetcsa B Maclwitabe yBenuyeHns, 4Tobbl AeTanbHO U3y4nTb
obbekT
r) Bce oTBeThI HE BEPHbI

7-150.

LI\ ,
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YTto 03HavaeT 3TO kBagpaTHbI Mapkep?
1) O6bekKT rotoB

3) O6bekT co3gaH ¢ ownbKom
4) O6beKkT ckonupoBaH

7-151.

IR
@ D

Kaknm 06pa3om paBHOMEPHO pacnonoXuTb OTBEPCTUSI NO AJNIMHE OKPYXXHOCTU?




1) BeluncnuTb ANnHY OKPYXXHOCTU M HAUTU LIEHTPbI OTBEPCTUI
2) C nomoLbto koMaHabl MeHo-PegakTtop-Konusi No OKPY>XHOCTW, yKasaB KONMYeCcTBO
OTBEPCTUI M YKa3aB pacCToAHNE MEXAy OTBEPCTUAMM

4) HeT npaBunbHOro oTeeTa

7-152.

Kakum obpasom "npmknenTtb" ogmMH NPSIMOYrONbHUK K OpYromy
MpoTawmTb MbILKOM Y YCTAaHOBUTL BMOTHYIO;

Bocnonb3oBaTbCca KOMaHAOM CKNENTb
BblaenuTtb oanH 06bEKT M BOCNONb30BaTbCs KoMaHaon Bug MNpnbnuantb

7-153.

TexHu4eckoe O6CJ'Iy)KI/IBaHI/Ie - 3TO

2) 3TO NpoBepKa NpaBUITbHOCTM paboTbl 00bEKTa (3NEMeHTa, yana, ycTponcTea). lNpa-
BUINbHO paboTaeT yCTPOMCTBO — CXemMa KOHTPOSs He BblpabaTbiBaeT HUKaKMX
curHanoB (B HEKOTOPLIX CUCTEMaXx, NpaBaa, BolpabaTbiBaeTCst CUrHan HopmMarnbHOM
paboTbl)

3) BOCCTaHOBMEHME UMK NepeycTaHoBKa MPorpaMm Haxo4sALWMXCS B 3aapXnBMPOBaH-
HOM cocTosAHMM Ha hdd, Ao 6a30BbIX HACTPOEK

4) COBOKYNHOCTb METOAOB U CPeACTB, NpeHa3HAYeHHbIX ANna oOHapyXeHnsa Heunc-
npasHocten CBT 1 BbIABNEHUS UX NPUYMH.

7-154.

HewncnpaBHOCTW 3MEKTPOHHbLIX YCTPOMUCTB MOFYT UMETb XapakTep

2) nepvognYecKnx OTKa3oB.;
3) yxyaLwweHus napameTpos;
4) HenpepbIBHbIX OTKA30B.

7-155.

K BHELLIHUM HeuncrnpaBHOCTAM OTHOCATCA.

2) MexaHN4YecKkmne NoBpeXaEeHNS 3IEMEHTOB CXEMbI;
3) AeCTPYKTUBHOE AENCTBNE KOMMbIOTEPHbLIX BUPYCOB
4) cbown hannoBon cUCTEMbI NN NOBPEXOEHNE ee CTPYKTYpbI

7-156.

Pasnn4yaloT cMCTEMbI TECTOBOMO U ......cccvvveennn. anarHoctmnpoBaHuna

).

7-157.

Mo npuHUMny gnarHoCTtmpoBaHnAa MeTobl AMarHOCTMpoBaHUA KJ'IaCCVICbI/ILI,VIpyPOTCFIZ

2) Onst c6opkn n Hanagku, T.e. NPOBEPKN COOTBETCTBUSA AETanemn 1 y3nos

7-158.

Mo xapakTepy pelwaembix 3a4ay MeToabl ANarHoCTMPOBaHUSA KNaccumumpyoTes:

1) aBTOMaTU4YECKOro; NOSTlyaBTOMAaTUYECKOrO; PYYHOro ANarHoCTUPOBaHUS

2) onsi npoBepkn pyHKUMn obopyaoBaHus;

3) ANS OLEeHKM TOYHOCTM napameTpoB 06paboTkn n3genuin N HOPMMPOBAHUS TOYHO-
cTu.

7-159.

OueHka rpyboro pesynbtata MOXET ObiTb NMpOBEAEHA MPY MOMOLLM KpUTEPUS
A) duwepa;

B) KoxpeHa

7-160.

B nMHenHomM perpeccMoHHOM aHanuae BbIXogHoW napameTp (y) — 3To

B) Hecny4yaiHas BenMYMHa ¢ HopMmarsibHbIM 3aKOHOM pacrpeaeneHus
B) cnyyaiHas BennmynHa ¢ paBHOMEPHbLIM 3aKOHOM pacnpeieneHus

7-161.

Cuvna cBsi3n aKcnepumMeHTanbHbIX AaHHbIX XapakTepusyeTcs

b) koadpdmumneHtom CTblogeHTa




B) yucnom cteneHen csoboabl

7-162.

Yuncno Bcex BO3MOXHbIX adpdpekToB, Bkoyasa b0, nuHenHble 3dhdeKTbl 1 B3anmogen-
CTBUS BCEX MOPSIAKOB, PaBHO

B) uncny onbITOB MNOMHOrO (PakTOPHOrO AKCNEPUMEHTA
B) uncny BbIXOOHLIX NApPaMeTPOB 3KCNEPUMEHTA

7-163.

[lBe BbIOOPKM NpUHagnexaT 0gHOW reHepasnibHOM COBOKYMHOCTU AaHHbIX, ecnn S12
onsi nepsow Belbopku coctaBndeTt 0,0012, a S22 onst BTopon BbIGOpPKM cocTaBnsieT
0,0007 (Frabn. = 6,39).

A) na

B) yactnyHo

8 cemecrTp:
lMKe-3 cnocobeH yyacmeoeamb 8 CO8ePUWEHCIME08aHUU MEeXHOI02UYeCKUX Mpoyeccoe U pa3pa-

6omke HO8020 060pydoeaHusi C MO3uyuUli IHepP20- U pecypcocbepexxeHus U MUHUMU3ayuu
eo30elicmeusi Ha OKpy)Xarouwyro cpedy

Ne 3apa-
HUS

TecT (TEcTOBOE 3agaHue)

8-155.

Tunbl KOMNLIOTEPHON rPacOnKN
e [lukcenbHas

e HanpasneHHas

8-156.

I/I306pa>|<eH|/|e, onncaHHoe C NOMOoLWbKo Fpa(bl/l‘-leCKMX NPUMNUTUBOB, KOTOPblE paCcCYUTbIBAOTCA NO KOH-
KpeTHbIM MaTteMaTn4eCknm d)opmynaM OTHOCUTCA K

e Pactposoi rpacuke
e HanpaeneHHon rpaduke

8-157.

Pe3yanaT BBEOAEHUA B 3pUTESIbHOE MNoJie NObIX CEHCOpPHbIX AaHHbIX C LEeNbo AONOJTHEHUA cBeAeHUn
00 OKPY>XEHUN N NBMEHEHMS BOCNPUATUA 0pr>|<arow,el7| cpeabl — 3TO

|

e BupTyanbHas peanbHOCTb

8-158.

Co30aHHbIN TEXHUYECKMMU cpencreamMmm Mup, nepe/:l,aBaeMbn?l YeJlioBEKY Hepes ero owyuieHunda: 3peHne,
ChnyX, oCA3aHne n gpyrme - ato
e [lononHeHHas pearibHOCTb

8-159.

MpocTeniwas nporpamma, 3agaoLLas onpeaeneHHyo NocrnefoBaTenbHOCTb 4ENCTBUI, NCMOMNb3YyeTCA
ON9 aBTOMaTu3aLmmn 4acTo BbIMONTHAEMbIX NpoLEeayp U NocrnefoBaTeNbHOCTU CTaH4APTHBIX KOMaHA
nporpaMmbl HasblBaeTCsl

e Tpurrepom

e OnepaHgom

8-160.

BM3yaanoe 0T06pa>KeH|/|e BU3yalibHOIo KOHTEHTa Ha noboro poaa NoBepXHOCTAX U C pa3finyHbIX UC-
TOYHWNKOB

MprbopbI C NOMHBIM ABUXKEHNEM
Pekopaepbl

8-161.

I[J'IH TOTO, ‘-IT06LI JABEC JIMHUU UJIX OCH DJIJIMIICOB JICXKAJIU Ha 0):[H0171 HpHMOﬁ I/IC]'[OJ'IL3yeTC$I 3aBUCUMOCTHb
- CoBnageHue
- PaBeHcTBO

— CMMMeTpW-IHOCTb

8-162.

B okHO pegakTupoBaHus «PegakTtnpoBaHue pa3mepa» MOXHO BBOAUTb TOMBKO YMCITOBbIE 3HAYEHNS
— BepHo




8-163.

Mpu co3gaHum aneMeHTa BblaaBnvMBaHWs Uy BpaleHWs UCMONb3YeTCst SCKU3HbIA reOMETPUYECKUIA
06bekT. Mpouecc oTobpaXeHUs 3CKM30B U USMEHEHUS UX FEOMETPUYECKNX N pa3MepPHbIX 3aBUCUMOCTEN
Ha3blBaeTcs

- OTKaTUTb 9NemMeHT

[MOBTOPHO MPUKPENUTbL 3CKN3
— PepaktnpoBaTb KOHTYP

8-164.

HE aBnseTcs onepaunein anemeHTa BblaaBnnBaHus
- O6beanHeHne

- Bbluntanune
— lNepeceyeHune

8-165.

Mpu co3gaHumn TpexmepHo MoaenyM OQHOBPEMEHHO MOXHO UCMONb30BaTbh HECKOMBbKO aKTUBHbBIX 3CKU-
30B
— BepHo

8-166.

OTBepcTUA MOXHO pa3meLLaTb B AeTanu TOMbKO B TOM CriyyYae, eCriv LEHTP OTBEPCTUSA CO30aeTCs C
NCNornb30BaHeM NHCTpyMeHTa «Touka, LieHTp»
— BepHo

8-167.

MpoekTnpyemasa getanb BKIHOYAET pasnuyHble TUMbl CONpPskeHnn. Bce ocTaBlunecs BHeLHNE peb-
pa ByoyT UMeTb COMpsiXXeHUe C NOCTOSIHHBIM paguycom. [1ng atoro cnegyert Mcnonb30BaTh PEXUM
BblaeneHus

—  KoHTyp

— 3OneMeHThbI

—  ConpsixeHus

8-168.

[na cozgaHus aneMeHTa nyteM KoMouHauum uryp aByx unm 6ornee KOHTYPOB Ha pabGoymx MIocKo-
CTSIX UM MITOCKUX TPaHSIX UCMONb3YEeTCs MHCTPYMEHT

-  Cpsur
HaknoHHasa rpaHb
— O6onoyka

8-169.

[na cosgaHng anemeHTa nytemM nepemMeLleHnst 3CKM3HOro KOHTypa BAOMb NIIOCKON TpaeKkTopun
crnepyer Mcnosb3oBarb
— [lo cevyeHusam

— HaknoHHas rpaHb
— O6orno4ka

8-170.

YUT06bl N3MEHWUTL pa3Mep AeTanu Ha YepTexe, MOXHO OTpedaKTUpoBaTb
- Pasmepbl YepTexa

- OnemeHTbI 0603peBaTens
- OpaviHaTHble pa3mepsbl

8-171.

Haunbonbluee 4icno napameTpoB ANis pasMmeLLeHus getanen B cOopke MMEET 3aBUCUMOCTb COOPKM

- BcTtaBka
Yrnoson

- KacaTtenbHocTb

8-172.

AHarnm3 KOHTaKToB
- OGHapyXnBaeT nepeceyeHne N BbIYMCNAET NepeceveHne Mexay getansamm

Co3faeT NoCTOsIHHbIE 3aBUCMMOCTM MEXAY KOMMOHEHTaMM
O6HapyXvnBaeT HEQENCTBUTENbHBIE 3aBUCUMOCTM B COOpKe

8-173.

KonwnyecTBo rpynn B cBapHoi cbopke

Het
— [Be rpynnbl: «CBapHble wBbi» 1 «O6paboTkar




YeTtblpe rpynnbl: «Pasgenka», «CBapHble wBbl», «ObpaboTka» 1 «OnemMeHTbl COOpKM»

l1Ke-8 cnocobeH rnpoekmupoeamsb omdesibHble cmaduu MexHO102U4ecKUX npouyeccoe U ompunens-
HBIC Y3JIbI (aImapaThl) ¢ UCIIOIE30BAHIEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH B chepe OXpaHbl OKPYKAIOIICH
CpeIpl M PAMOHAIBHOTO MPHPOIOIOIB30BAHMUS

8-174.

CeoiicTBa maTepuana onpeaensior B

— Pepaktop ctunen n ctangapTtoB > Matepuan
— [OmanoroBoe okHO «[MapameTpbl npouecca MOAENMPOBaHUSA»

—  «[MapameTpbl npunoxeHusi» > Bknagka «deTanb»

8-175.

MoxHO co3gaTb nonb3oBaTenbCKkMe CBOMCTBA Marepuana

— He BepHO

8-176.

Homep no3uuum B cnvcke getanen onpegensaercs

— AndaBUTHbLIM NOPSAKOM HAaUMEHOBaHUS NO3ULIMK
[aToi co3gaHns No3nunm OTHOCUTENBHO APYrMX NO3nLniA

— Paswvepom ¢aiina KoMNoHeHTa OTHOCUTENEHO APYIMX KOMMOHEHTOB

8-177.

Mpu n3meHeHnn kakoro-NMbo CBOWCTBA MPOEKTa COOTBETCTBYIOLLIEE 3HAYEHNE B CNUCKe AeTanen 06-
HOBNSETCA aBTOMaTUYECKN

— He BepHo

8-178.

MoxxHo NMPUMEHATb aHUMaLno NO OTHOLLEHUKD K KaMepaMm

— He BepHo

8-179.

CraHgapTtbl pasmepoB ANSI, ISO aBnstoTca TMNOBLIMY U He Noanexar peaakTMpoBaHUIO

- He BepHO

8-180.

Ins Toro, 4tobbl co3aatb NMCT A3 B HOBOM YepTexe HYXXHO

VMcnonb3oBaTtb cTaHgapTHbIA A3 WabnoH ansa co3gaHns HOBOro YepTtexa
— Cospatb acku3 npsmoyronbHuka 297x420 mm, 3aTem BbiOopaTh «Co3gaTtb NUCT»
BcTtaButb pamky A3 u3 pasgena «Pecypcbl YepTexa» B obo3peBarene

8-181.

Pamka no ymonyaHuio aBToMaTuieckn MEeHSIET CBOU pasmepbl U MapKUPOBKY Npu U3MeHeHUn dhopmata
nucra

- He BepHO

8-182.

[lna cospannsa TekcTa OCHOBHOWM HagMnMcK, KOTopbii OyaeT oTobpaxkaTb 3Ha4YeHNe CBOMCTBA NPOeKTa Uc-
nornb3yeTcs

- UHCTpyMeHT «ATpubyTMpyeMbIi TEKCT»

WHCTPpYMEHT «AMHaMUYECKUIN TEKCT»

- [MepeMeHHbIN TEKCT

8-183.

Ba3zoBbllt BUA yCTaHaBNMBAET UCXOAHbIN MacluTab ans Bcex 3aBUCKUMbIX BUOOB, 3a UCKIOYEeHEM
- JlononHuTenbHbIX BUOOB

M3omMeTpuryecKknx BuaoB
CeyeHnn

3.5.1. Kenc-zagaHua no gucuunnumHe

7 cemecTp:
lMKe-3 cnocobeH yyacmeosamsb 8 cogepuieHcmeogaHuuU MexHOI02U4YeCKUX Npoyeccoe U paspa-

6omke Ho8020 060pydoe8aHUsi C NO3UyUl IHEP20- U pecypcocbepexxeHusi U MUHUMU3ayuu
eo30elicmeusi Ha OKpy)Xarouwyro cpedy




lMKe-8 cnocobeH npoekmupoeamb omaAesibHblie cmaduu MexXHO/I02UYeCKUX Mpoyeccos u om-
desnibHbIe y37bl (annapamsbi) ¢ UCMO/IbL308aHUEM CO8PEeMeHHbIX UHGhOPMayUOHHbIX MexHo102ull
e chepe oxpaHbl OKpyxaroweli cpedbl U payuoHasrbHO20 MPUpPodonosib3068aHUs

7-164B Tabnuue npeacraBneHbl USMEPEHUS OPraHONENTUYECKMX CBOMCTB BOAbI MONE NPUMEHEHUS CU-
CTEeM OYMCTKM pasnunyHbIX npoussoauTenen. Onpenenvtb NPUOPUTET B BbIBOpe CUCTEMbBI OYUCTKM

[Npounssogutens N3amepeHus
1 2 3
1 1,2 1,1 1,4
0,9 1,3 1,2
3 1,7 2,0 1,8
AAAAAII\QILNA:: 1
12 1.1 14
p:=/09 1312
1.7 2.0 1.8

T T
1233

m=| 1133
1833

mmin:= min(m) = 1.133

7-165. | MNpwn obesBpexunBaHNK BbIBPOCOB NPUMEHSAIOTCS KaTanu3aTopbl pasnuyHon aktuBHocTu. OueHnTb
3HAYMMOCTb Pa3MYNN.

Katanusatop M3mepeHus
1 2 3
1 62,3 59,2 55,1
35,3 47,7 32,4
3 77,0 82,0 79,9
QRIGIN:= 1
623 59.2 55.1
p =353 477 324
77.0 82.0 79.9

j=1.3
3

> Pii
=1

m =————=..

J 3
58.86
m=| 38.467
79.633

in:=maxm) = 79.633

AAAAAAAAZ

7-166. | MNpenonpuatie NPoBOANT Ae3040paLMI0 BO3AyXa pasnuyHbiMvM Metogamn. Onpegenvte camblii
ONTUMAaIbHbIN.
| MeTop | NamepeHus




1 2 3
1 51 4,9 4,8
2 5,2 53 55
3 4,9 4,0 4,4
QRIGIN:= 1
5.1 49 48
p:=|525355
40 40 44
ji=1.3
3
2 P
i=1
m =————
J 3
4933
m=| 5.333
4.133
mmax:=maxm) = 5.333
7-167. | BbinonHUTL NnapameTpuYeCcKUin CUHTE3 MOgEeNU
X y
28,01 13
30,09 14
33,12 15
34,04 16
36,03 17
38,06 18
40,03 19
DATA =
0 1
0 28.01 13
1 30.09 14
2 33.12 15
3 34.04 16
4 36.03 17
5 38.06 18
6 40.03 19
x:= DATA ©
y = DATA WV
Yncno akcnepumeHTanbHbIX TOYEK
n:=7
KoadbdrvmunmeHTol MOOENU,MONTYYEHHbBIE SMOAUPUYECKUM NYTEM:
n—1 n—1 n—1
X1z yp—n ( 1y1)
bl =22 1=0 =0 =0.505
n—1 2 n—1
2
5| 2
i=0 i=0




yoan+(x) :=b0 + bl-»
y(x)=-1.85+0.50:*x

7-168. | BbINONHUTL NapamMeTpU4ECKNin CMHTE3 Mogenm
y X
6,07 2,00
7,02 3,00
8,06 4,00
9,06 5,00
10,06 6,00
11,02 7,00
12,01 8,00

DATA =
0 1
0 6.07 2
1 7.02 3
2 8.06 4
3 9.06 5
4 10.06 6
5 11.02 7
6 12.01 8
x:= DATA ©
y = DATA WV
Yncno akcnepumeHTanbHbIX TOYEK
n:=7
KoadbdrvmunmeHTol MOOENU,MONTYYEHHbBIE SMOIUPUYECKUM NYTEM:
n—1 n—1 n—1
DI IL
bl =22 1=0 =0 = 1.006
n—1 2 n—1 5
25| 2
i=0 i=0
| n—1 n—1
b0 = — Z y,—bl Y x|=-4101
i=0 i=0
yoan+(x) :=b0 + bl-»
y(x)=-4.01+1.006*x
7-169. | C nomoubto rpadnyeckoro pegakropa matkag noctpontb rpadmk pyHKLUUN U3MEHEHUS codepKa-

HUA MOCTOPOHHUX rlpwmeceﬂ B OBYX NAapTUAX CTOYHbIX BO4 OT BpeMEHU O6pa6OTKVI.




Bpems o6paboTku, Yac MapTus Ne1, r/nutp Maptusa Ne2, rinutp
1 2,7 3,2
3 4,6 49
5 6,3 7,5
7 7.8 9,2
9 9,2 8,1
1 2.7 32
3 4.6 49
t:=|5[vl:=|63|v2:=|75
7 7.8 9.2
9 9.2 8.1
10
o P
8 s o
(6] /Z
1 L,
5ea )ig-d
2 ’
660 A ﬁ/
4
2o 2 4 6 8 10

7-170.

MocTpouTb rpadumk pyHKUMKM M3MEHEHUS nokasaTens Tekydectu pacnnasa (IMTP) y nepsuyHoro
nonmaTnneHa B 3aBMCUMOCTU OT KpaTHOCTM nepepaboTkn. BnuseT nu BTopnyHasa nepepaboTtka

nonuatunexHa Ha ero MNTP?

nTP

KpaTHOCTb nepepaboTku

2,31

2,42

2,57

2,68

2,91

2,95

DA [WIN|—

1 2.31

2 242

3., 2.57
n:= 10D =

4 2.68

5 291

6 2.95




7-171. | OnpenenuTe yACIBHYIO TEIUIOEMKOCTh CMECH 10 328KOHY a/TATHBHOCTH.

MaccoBas gons x, gonu YpenbHasa TennoemMkocTb ¢, KIK/Kr-K
0,224 2,115
0,668 2,005
0,065 1,970
0,043 1,950

0.224 2.115

0.668 2.005

X = c =
0.065™ 1.970
0.043 1.950

OnpeneneHune cCpelHEd yAIETNbHON TEMIOEMKOCTH

3
co := Z (ci-xi) =2.025
i=0

7-172. | PaccunTtarite cpefiHee 3Ha4YeHUe KOHCTaHTbl CKOPOCTU XMMUYECKON peakumm

KoHcTaHTa ckopocTu peakumn k, n/Mmonb:MuH
0,073
0,075
0,074
0,072
0,077
0,082
0,083
0,073
n:=g
0.073
0.075
0.074
0.072
k=
0.077
0.082
0.083
0.073
n-1
Z k,
1
i=1
kl:= =0.0766
n-1
7-1 73 OHpeI[eJII/ITe TIJIOTHOCTH CMECH T10 3aKOHY aJJJIMTUBHOCTU.
MaccoBag gons x, 4onu MnoTHOCTb p, Kr/M®
0,224 894.,8
0,668 901,8
0,065 940,0
0,043 925,1
0.224
0.668
L= 0.065

0.043




894.8

901.8
P 940
925.1
OnpepgpeneHne cpeoHen NAOTHOCTMK
1
po :=—— =903.582
3 X
2
P
i=0 !

7-174.

B annapaTe naMeHunun HacTpoiku paboTbl ogHOro 13 6rokoB. MiaMeHnnack N TOYHOCTL €ro pa-
00oTbI?

[o [Nocne
14,1 14,0
13,2 14,5
14,7 13,7
13,7 12,9
14,0 14,2

7-175MuHuMansHaga ToNWKWHa CTEHKM peakLUMOHHOro annaparta coctasnseT 4 mm. [1pu ycTaHOBKe m 3a-

nycke ero B paboTy OHa cocTaensina 8 MM. M3BecTHO, YTo B peayrnbTaTte ero paboTbl M3-3a KOPPO3UK

TOmMLWMHa B cpegHem ymeHbluaeTcst Ha 0.2 mm/rog. OnpegenuTe cpok paboTbl annapaTa 4o NOSHON
3aMeHbl obevanku.

OTBeT. 20 net

7-17

6MpeonpusaTne nepepabartbiBaeT OTXOA4bl MONIMMEPHON NPOAYKLUN MPU NCMONb30BaHUKN 3KCTpyaAepa.
[vameTp WwHeka coctaBnseT 52 MM, gnameTp umnuugpa 52,04 mm. NponsBoanTensHOCTb MaLUMHBI
cHusunack Ha 30% oT 3asaBneHHon. [NpegnoXxnTe NOpPSaoK AMArHOCTUKN N MEPOMPUATUS MO No-
BbILLEHWNIO MPOM3BOANTENBHOCTMW.

OrBer.

1) BusyanbHbI OCMOTP OCHOBHbIX MApaMeTPoB NpoLecca SKCTPY3nun: a) Cuny Toka B 0OMoTKe
asuratens; 6) nepenaa AaBneHWs B rofloBKe; B) CpaBHEHWE pearibHbIX U hakTU4eckux paboymx
Temnepartyp

MeponpuaTtus

1) BelpaBHMBaHMe TEXHOMNOIMYECKUX NapamMeTpPOB PEryfMPOBKOM TemMmnepaTypbl, CKOPOCTU BpaLLeHUs
LLIHEKOB W NUTaTenew;

2) NamepeHue akTu4ecknx ouameTpoB LiHeKa 1 uunuHapa. MNpu yBenvdyeHun 3asopa Mexay LuHe-
KOM 1 uunuHgpom 6onee 0.3 MM, pekOMeHayeTCsl BOCCTaHOBMNEHNE MOBEPXHOCTW.

7-17

7B uMnuHapuyeckom peaktope nposoauTcs npouecc npu temnepatype 95 °C. Ha NI perynatope
3apaHa Temnepatypa 95°C, a dpakTnyeckoe 3HadeHue B cucteme cocraenset 130 °C n temneparty-
pa nocTosiHHO pacTteT. OnpegenuTe rmaBHbIe NPUYMHBI MPONCXOOALLENO U MEPbI MO YCTAHOBMEHUIO
HeobXoaMMbIX NapamMeTpoB.

OtBeTt

1) Poct TemnepaTypbl MOXeT ObITb CBSA3aH C BbiAeNeHMeM TENNoThl B pe3dynbTaTe NpoTekaHus
peakuuu;

2) Bbixog 13 CTpos TBEpAOTENbHOro pene;

3) HapyweHune paboTbl cUCTeMbl OXNaxaeHus: a) HeucnpaseH LMPKYNSALWMOHHBIN Hacoc; 6) HU3KUI
YPOBEHb OXnaxpaatoLen cpeqpl; B)HencnpasHa perynupytoLias apmarypa.

Mepbi

YcTpaHeHue BbISIBNEHHbIX NPUYMH.

7-178.

Mpu nepepaboTke OTXOAOB B POTOPHON APOBUIIKE NPOMCXOANT aBTOMaTUYECKOE BhIKMHOYEHME NUTa-
HMS. MNOBTOPHBIN NYCK BO3MOXHO OCYLLECTBUTL TOSLKO Yepe3 onpeaeneHHbIN MPOMEXXYTOK BPEMEHMW.
Kakune BO3MOXHble NPUYNHBLI OCTAHOBOK. [MpeanoxuTe BapuaHTbl AMArHOCTUKA U MEPONPUSTUS MO
YCTpPaHEHWIO NPUYMH OTKA30B.

Oreer.

Hanbonee yacTtas npuunHa — cpabaTtbiBaHME TEMNMOBOW 3aLLUTHI.

BapI/IaHTbI ncnpasneHnda cutyauunu:




1) CHM3MTb KONMYECTBO 3arpy>XaemMoro Chipbsi;
2) MNpw npogomKeHun OCTaHOBOB, 3aMEHNTL TEMNOBOE pere.

7-179B Tabnuue npencrtaBrieHbl JaHHbIE SKCNEPUMEHTA MO OMbINTEHUIO XKUPHbLIX KUCIOT €KUM HaTpOM.

Temnepatypa, °C

NameHeHne koHUeHTpaumm (Monb/n) oT BpemeHu (MyH.)

0

5

10

20

30

40

50

0,0856

0,0656

0,0448

0,0340

0,0274

0,0229

60 0,1229

C nomouubto nporpamm Exel nnu Math Cad onpegenuTb nopsaok NPOTeKaHUsA XMMUYECKON peakumn.
OTBer.
Heobxoaumo HaiTh KOHCTaHTY CKOPOCTU XMMMUYECKON peakuum no chopmyrne

. X
[ C’)/CO (1 - 'x)

b
Aanee nocTpouTb rpadnyeckyto 3aBUCUMOCTb B KoopauHaTtax k-7 — 7. [1o BHelHeMy Buay npsiMon
onpeaenuTb NOPSAOK peakumu.

Peakums npoTekaeT No BTOPOMY MOPSLKY

7-180B Tabnuue npeactaBneHbl AaHHbIE SKCNEPUMEHTA MO OMBINTEHUIO XXUPHBIX KACIOT €4KUM HaTPOM.

Temnepartypa, °C N3meHeHne koHueHTpaumm (Monb/n) oT BpemeHu (MuH.)

0 5 10 20 30 40 50

80 0.1220 | 00767 | 00558 | 00558 | 0,0361 | 0,0266 | 0,0211

C nomoubto nporpamm Exel nnn Math Cad onpenenntb nopsiAoK NPOTEKAHUS XMMUYECKON peaKLmu.

OTBerT.
Heobxoaumo HamTh KOHCTaAHTY CKOPOCTU XMMUYECKO peakumn no dopmyne
X
2 C.’)/CO (1 - 'x)

b
parnee nocTponTtb rpachHeCKyro 3aBUCMMOCTb B KOOpAMNHaTax kt—1zlo BHeELWHeMY BUay I'IpFIMOIZ
onpenenntb NoOpAAOoK peakumun.

Peakuus npoTeKaeT Nno BTOPOMY NOpPALOKY

7-181cnonb3ysa AaHHble NpeablayLwmnx Kenc-3agad, npumeHss nporpammel Exel unu Math Cad onpege-

JINTb 3HEPIn0 akTnBaunmn XUMMYECKOW peakuunn.

OtBet
Heobxoaumo HamTy KOHCTaHTbI CKOPOCTU peakummn npu Temnepatype 60 u 80 °C no dopmyne

h=—>
[N C’)ICO(l - x)

W NOACTaBUTb NOMYyYEHHbIE AaHHbIE B hOPMYIY:

kso _R'Tzso'jéo

E=In
kso (T60 —7;@0)

7-182C nomoripio MPUKIAAHOTO MaKeTa MAaTKa BEIYMCIINTD PCIICHUE CICAYIOICH CHCTEMbl YPABHEHUIA:




Jf:-I-I-H_r:E;

12.‘: —ay=1.

Pewienue npeacraBuTh B BUe (GYHKIMHU ITOJIb30BATEII.

OtBeT
(bx+ 13-y = 2) {x 2.a+13 b

Sol(a.b) : | ’ -i‘l?a"l"t’..| | ( -
\2x—ay=1 ¥/ \a-b+ 26 ab+ 26 )
(5 1)

Sol(1.1)=|=> = ‘
9 9

7-183. C MOMOIIBIO MPUKIIAJHOTO MMAKETa MaTKaJl BBIMUCIUTD PCIICHUC cne,uylomei/i CUCTCMBI ypaBHeHPIfIZ

x+13y=2:
2x—y=1.
Pemenue
(x+ 13y =2 fx) (3 1
mh*r,{ |—>|
\2x=y=1) v ) I\F 9;.!

8 cemecTp:
lMKe-3 cnocobeH yyacmeoeams e cogepuieHCmeo8aHuuU MexHosI02Uu4eCcKUX rMpoyeccoe U paspa-

6omke Ho8020 060pydosaHusi ¢ NO3UyuUll IHeP20- U pecypcocbepexxeHuss U MUHUMU3ayuu
eo30elicmeusi Ha OKpyXXarouwyro cpedy

lKe-8 cnocobeH npoekmupogamb omoesibHble cmaduu MexHos102U4eCcKUX npoyeccos u om-
dersibHbIE Y37kl (annapamabi) C UCMOJIb308aHUEM COBPEMEHHbIX UHhOPMaYyUOHHbIX mexHo1o02ull
8 cghepe oxpaHbl OKpyxarouwjel cpedbl U payuoHasIbHO20 NPUPOAONoJIb308aHUs!

Ne 3adaHue

3afaHna | BbINnoNHUTL MoAenb cbopovHon eamHuubl. [pn ncnonHeHnn noabupate pasmepsbl

oTTankuBasicb oT anameTtpa oben ans obeunx getanen pesbvdbbl — M20. Beinon-
HWUTb OPTOrOHamNbHbIN YEPTEX O4HOWN U3 AeTanewn.

8-184. P
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Konupofian Bopmwam A4

4. MeTtoau4yeckue matepuanbl, onpegensirowme npoueaypbl oleHUMBaHUSA 3HaAHUN, yMe-

HWW, HaBbLIKOB U (UNK) ONbiTa AEATENIbHOCTU, XapaKTepusyrLmux atanbl ¢popmMupo-
BaHUA KOMMNeTeHLUn

Mpouenypbl OLEHNBAHMSA B XO4€ U3YyYEeHUS OAUCLMNIIVHBI 3HAHUIA, YMEHWUIA U HABbIKOB, Xa-
paKTepPU3YHLLNX 3Tanbl POPMUPOBAHNS KOMMETEHLMI, PErMaMEHTUPYIOTCS NONOXEHUAMU:
- M BrYUT 2.4.03 MNMonoxeHne 0 KypcoBbIX 3K3aMeHax 1 3a4yeTax;

- M BI'YUT 4.01.02 lNonoxeHne 0 peMTUHIOBOMW OLIEHKE TEKYLLEN yCrneBaeMoCTn

WToroBas oueHka No AUCLUMNIIMHE ONpeaenseTcsi Ha OCHOBaHWUM ONpeaeneHus
cpeaHeapu@dMETUYECKOro 3HaYeHUs1 6annoB No BCeM BMAaM TEKYLLEro KOHTPONS.









5.0nucaHue nokasatenen U KpUTepueB OLEeHUBaHUA KOMNETEHUUI Ha pa3NUYHbIX 3Tanax ux popmMmpoBaHus,
onucaHue LUKan oOueHUBaHUA ONnsl KaXaoro pesynbTaTa o0y4YeHuUs No AUCUUNIINHE

Pesynbtathl 06y4ye-
HUSA NO aTanam
dopmupoBaHmna

KoMMAeTeHUn

MpeomeT oueHkn
(MpooykT unu
npotecc)

lMokasaTtenb oueHnBaHNS

Kputepun oueHnBaHuns
ChopMMPOBAHHOCTM KOMMNETEHLNI

LLkana oueHnBaHus

Akagemunye-
cKasi oueHKka
unn 6annbl

YpoBeHb ocBOE-
HMSA KOMNEeTeHUUN

MKe-3 cnocob6eH yyacmeoeams @ cogepuwieHCMeo8aHUU MexHOI02Uu4eCKUX rnpoyeccoe u paspabomke H08020 o60pydoeaHusi ¢ MO3uyuUli 3HepP20- U pecyp-

cocbepexeHUs1 U MUHUMU3auuu eo3delicmeusi Ha OKpyXarouw,yro cpedy

WO nke-3 — BbIsBNSET NpUYMHBLI BO3HUKHOBEHMWS HapyLUEHU B TEXHONOMMYECKOM MPOoLeCcCe OMUCTKU CTOYHbIX BOA, aHannsvpyeT 3pdeKTMBHOCTb NPUMEHSEMbIX TEXHONOMMI

o6yqarou_wu7|c9| rPamMOTHO peLunn Kernc-3afgaHus, oTBETUI Ha Bce

OcBoeHa (no-

OTnunyHo o
BOMPOCbI, HO AONYCTWIT OAHY OLLUMGKY BbILLEHHbIN)
obyyatoLLmMiics NpaBUIbHO peLUUn Keic-3aaaHunsl, OTBETUM Ha Bce OcBoeHa (no-
HaHK HOBHBbIX NMPUYMH BO3- XopoLuo _
SHakme 0CHo PUHMH BO3 BOMPOCHI, HO AOMYCTW ABE OLIMOKK P BbILLEHHbIN)
CobecenoBanye (3k3a- | HUKHOBEHNIS HAPYLICHN B Tex- obyyaroLmMincs Npeanoxun BapnaHT peLleHuns Kenc-3afaHuns, oTee
3HaTb meH) HOMOTMHECKOM npouecce TI/IJ}I/ He |I4J-al| BCE B(E’n nocu HO B ?ex HapKOTO ble oan OTSeT He fon Yposnetsopu- | Ocsoexa (6aso-
OYUCTKN CTOYHbIX BOS, P ’ ’ peie A » HE aony TenbHO Bbli1)
OCHOBHbIE MPUYMHbI CTWM OLWMBKK
BO3HWKHOBEHWA Hapy- 0obyyaroLLmMncs He NPeaoXn BapuaHTOB PELUEHNst Kec-3aaaHus, Heypnosnetso- | He ocsBoeHa (Hepno-
LUEHWN B TEXHOMOIMN- B OTBEeTe AonycTvn 6onee NATV oWnB0oK pUTEnNBLHO CTaTOYHbIN)
“€eckom npouecce Tect PeaynsTaT TeGTUPOBaHHS 61% 1 6onee MpaBWSIbHLIX OTBETOB 3auTeHo OcBoeHa
OHUCTKM CTOYHBIX BOA MeHee 61% npaBuibHbLIX OTBETOB He 3auteHo He ocBoeHa
3HaHMe OCHOBHbIX NPUYMH BO3- Ocaoeia (Gaso-
HKHOBEHIS HA meﬁwn?l B Tex OB6yyatoLLMiAcs NMOSHO U NocriefoBaTeNbHO PacKpbIi TEMY BOMPOCOB 3ayteHo Bbll, MOBbILLEH-
CobecepnoBaHue (3ayer) HOMOMYECKOM |P|yo acce HbIl)
ounCTKN CTO‘-IHbI)‘() BLC'; OByyatoLLMiAcs HEMOMHO U/MNK HemocneaoBaTENbHO PacKpbIN TeMyY He 3a4TeHo He ocBoeHa (Hepo-
A BOMNpocoB CTaTOYHbIN)
YmeTb 00y4YatoLLMIACS aKTUBHO y4acTBOBas B BbINMOSIHEHUM PaboThl, Nony- OcsoeHa (6a3o-
aHanu3npoBsaTb ymn u obpaboTtan peaynbTaTbl 3KCNEPUMEHTA, NPoaHanu3npoBan ux, -
YTeH -
3heKTUBHOCTL NpU- YMeHne aHan1snposats JonycTun He Goree 5 olWwnBoK B OTBETaX Ha BOMPOChHI MNPy 3aLLuTe 3aqTeHo BbIM, NOBbILLEH
3(PHEKTUBHOCTL MPUMEHAEMBIX | [aGonaTODHON PaGOThI HbIl)
MeHSIeMbIX TEXHO- CobecenoBaHue ( 3awu- o patop p
9 TEXHOMNOIMIN NPU BO3HUKHOBE-
1OrMIA NPY BO3HUK- Ta nabopaTopHsbIX pa- HV HADYLLEHUIA B TEXHOMOM-
HOBEHWW HapyLLeHuiA | GoT) Py obyyatoLLmMiics BbINOMHSAN porb HabnogaTens Npu BoIMONHEHWUN pa-
YECKOM MpoLecce O4YUCTKU He ocBoeHa (Hepo-
B TEXHOMOrMYECKOM 60TbI, He BHeC Bknaga B 06paboTky pe3ynbTaTtoB SKCNepUMeHTa, He He 3auTteHo CTATOUHIIA)
NPOLIECCE OUUCTKY CTO4HbIX BOA 3awmTn nabopaTtopHyto paboTy
CTOYHbIX BOJ,
BnapeTb O6yyatowwmincs pasobparncsa B NpearioxXeHHON KOHKPETHON cutyauuu,
HABbIKAMU BbLISIBAEHNS CaMOCTOSITENBHO PELUNT NOCTABMEHHYIO 3a/jady Ha OCHOBE NOMyYeH- OcaoeHa (o
HbIX 3HAHWN -
MPUYMH BO3HUKHOBE- 3a4TeHo _
p - BbILLEHHbIN)
HWSI HapyLLEHW B
TEXHOIOrM4eCcKoMm Keic-sagaHve
a CopaepxaHue peLueHus _ _
MNPOLIECCe O4NCTKM oByvaroLniics He pa3obparncs B COXWBLLENCS CUTYaLuu, He
CTO4HbIX BOA 1 aHanu- BLISIBMIN NPUYMHBI CIYUMBLLErOCS U He NPeANoXWUN BapnaHTOB pellie- H
3a apbekTMBHOCTHU HUS He 33a4TeHO € ocBoeHa (Hepo-

NPUMEHSIEMbIX TEXHO-
norun

CTaTOYHbIN)




lKe-3 cnocobeH yyuacmeoeame 8 cosepuwieHcMe8o8aHUU MexXHO/102UYeCcKUX npoyeccoe u pa3pabomke HoO8020 060pydosaHusi ¢ NO3uyuli 3HepP20- U pecyp-
cocbepexeHUs1 U MUHUMU3auuu eo3delicmeusi Ha OKpyXarouw,yro cpedy
WO2nks-3s — PagpabaTbiBaeT nnaHbl MmogepHusaumm ob6opygoBaHms 1 TEXHOMOMMIMN OYUCTHBLIX COOPYKEHUIM BOOOOTBEAEHMS C YHETOM HauITyyLnX JOCTYMNHbIX TEXHOMOMUM

o6yqarou.u/||7|cs| rPamMOTHO peLUns Kenc-3afgaHus, OTBETUN Ha Bce

OcBoeHa (no-

OTnunyHo o
3 BOMPOCbI, HO AONYCTW OAHY OLINGKY BbILLIEHHbIN)
o:szl;l(eaﬁg\inc;iﬂ; ';OH;_TS;/';LS:(' obyuatoLLmncsa NpaBunbHO peLunn Kenc-3agaHnsi, oTBeTUN Ha BCe XopoLuo OcBoeHa (no-
y BOMPOCbI, HO AONYCTM ABE OLUMGKM BbILLUEHHbIN)
3Harb Cobecepoatme (ak3a- | HOMoru4eckoro 0bopyAoBakms, 06yyaroLLMiics NpeaioXnn BapuaHT peLleHust Kelc-3afaHusi, oTee
OCHOBHbIE meH) 8 TakKe OCHOBHBIX MEponpys- Tvu}ll He #:3 BCE B:I'I ﬂOCbI HO B Sex HapKOTO ble gan OTIfeT He aon Yposnetsopu- | Ocsoera (6a3o-
KOHCTPYKLIMOHHBIE TiA no MonepHy3aum oBopy- | 1 5 1SS poch!, : peie A » He fony TenbHO Bblif)
3M1IEMEHTbI 1 Y3nbl [OBaHus s _
TEXHOMNOMMYECKOro obyuvatoLLmniics He NpeasioXunn BapuaHTOB PELLEHNS KeNC-3aaHus, HeynoenetBo- | He ocBoeHa (Hego-
060pyA0BaHVS, a Tak- B oTBeTe gonyctun 6onee N1 onGoK pUTENBHO CTaTOYHbIN)
j Tect 1% n npaBUJIbHbIX OTBETOB 3auteHo OcBoeHa
K€ OCHOBHbIE Me- ec PesynbTaT TECTUPOBAHMS 61% 60?66 paBun OTBETO
PONPUSITUS MO MoZEp- MeHee 61% npaBuNbHbIX OTBETOB He 3auyteHo He ocBoeHa
Hu3aumm obopyaosa- 3HaHWe OCHOBHbIX KOHCTPYKLIM- OceoeHa (6aso-
HUSA OHHBIX 3N1EMEHTOB U y3roB Tex- | Obyvarowmincs NonHo 1 nocneaoBaTenbHO packpbin TeMy BONPOCOB 3auTeHo Bbli1, NOBbILLEH-
Horornyeckoro obopynoBaHus, HbIl)
CobGecenoBaHue (3a4eT) a TaKKe OCHOBHbIX Meponpus- | OByvaloLMINCA HENOMHO U/MNK HenocnenoBaTebHO PacKpbIn TeMy He ocoeHa (Hemo
" - BOMpoCcoB H yTeH N -
TWI NO MoAepHu3aLmm obopy: p € 3a4TeHo CTATOuHBIN)
JOBaHus
YMmeTb obyvatoLLMiics akTUBHO y4acTBOBan B BbINOMHEHWN paboThbl, Nony- OcsoeHa (6a30-
BblOMpaTb Nporpamm- _ | unn n obpaboTan pesynbTaThl 9KCNEepUMeHTa, NpoaHanmsmposan ux, o _
Hble cpeacTBa Ans YMeH1e BbIbupath NPOrpaMM- | 1 onveryn we Gonee 5 OLMBOK B OTBETAX HA BOMPOCH! MpU 3aLLUTe SauTeHo BbI, MOBbILLEH
Hble cpeacTBa Ans NpUMeHe- nabopaToDHOI DaBOThI HbIiA)
NPUMEHEHNSs ero npu partop p
CobecenoBaHue ( 3alm- | HUst ero nNpu pa3paboTke
paspaboTke nnaHoB
MOZEpHU3aLIMN 06O- Ta nabopaTopHbIX pa- nnaHoB MoAepHU3aumMm obopy- 5
OBAHIS Y TEXHO 6oT) JIOBaHUs U TEXHOMOIMI 04YnCT- | OByYaloLmincs BLINONHAN ponb HabnogaTens npy BbINONHEHUN pa- He ocBoeHa (Heao-
JF')I)(;.?‘VIVI OUMCTHBIX CO HbIX COOpYXeHUl BogooTeeae- | 60TbI, He BHeC Bknaga B 06paboTky pesynbTaToB 9KCNepuMeHTa, He He 3auTteHo CTATOuHbIIN)
u Hua 3awmTn nabopatopHyto paboTy
OpYXEHU BOAOOTBE-
AeHusi
Bnapetb 06 N 6 . .
HABbLIKAMW ONb30Ba- yyaroLwuiics pazobpancs B NpeasioXXeHHON KOHKPETHOM cuTyauum, OcBoeHa (rio-
HIS NPUKNaaHbIX CaMOCTOATENbHO peLuns NoCTaBMneHHyo 3a4ady Ha OCHOBE MOSyYeH-| 3a4TEHO BLILLEHHLIN)
nporpaMm Ans paspa- | i HBIX 3HaHUN
eic-3anaHune
60TKM NNaHOB Mogep- CopepxaHue pelleHus
HusaLim oGopyngsa- obyuvatoLmniica He paszobparcs B CrOXMUBLUENCS CUTYaLmu, He He ocBoeHa (Hego-
HUA 1 TEXHOMorn BbISIBUI NPUYMHBI CITYYMBLLETOCS M HE NPEATIOXMI BapaHTOB pelle- | He 3a4TeHO

OYNCTHBIX COOPYXKe-
HUI BOOOOTBEAEHMUS

HUA

CTaTOYHbIN)

lKe-8 cnocobeH npoekmupoeames omaesibHbie cmaduu MexHoJ1I02U4eCcKUX npouyeccoe U omaesibHbie Y3Jibl (annapamsi) ¢ UCMO/Ib308aHUEM COBPEMEHHbLIX
UHOPMaYUOHHBLIX MexHosoz2ull 8 cghepe oxpaHbl OKpyXarouwiel cpedbl U payuoHaibHO20 NpPUpPodonosib3oeaHus
W01 nke-s — OCyLLIeCcTBNSIET TEXHONOTMYECKME pacyeThbl, Nogbop ob6opyaoBaHMs, COCTaBneHME KOMMOHOBOYHbIX PELUEHUA ANst TEXHOMOrMYECKNX NMHMIN B 06nacTy oxpaHbl

OKpyXatoLien cpegpl

3HaTtb
TUMOBbIE NPUKNaaHble

CobecenoBaHue (3k3a-
MeH)

3HaHMWe TUMOBLIX NPUKIaaHbIX
nporpamMm Ans NpoeKkT1poBa-

06yyYaloLLMIACA TPaMOTHO peLunn Keic-3adaHus, OTBETUI Ha BCce
BOMPOChHI, HO AOMYCTWI OZHY OLUNGKY

OTnunyHo

OcBoeHa (no-
BblLLUEHHbIN)




nporpamMmbl, npume-
HsieMble B NPOEKTUPO-
BaHUWN 3HEpro- u pe-
cypcocbeperaroLumx
npoL,eccoB, B TOM
yncne ong pacyérta
OCHOBHbIX NapameT-
pOB MCNOMNb3yeMOro
obopynoBaHus, a Tak-
e oueHKM acpdekTns-
HOCTU NHXEHEPHbIX
peLleHni ¢ No3mummn
aKorornyeckon 6es-
0onacHoCTK (OxpaHbl
OKpyXxatoLen cpeabl)

HWS1 3Hepro- n pecypcocbe-

o6yqa+ou.u/||7|0ﬂ NpPaBubHO PeLUns KENCc-3afgaHunsl, OTBETUN Ha Bce

OcBoeHa (no-

YmeTb

paboTtaTb B Npuknaga-
HOM NpPOrpaMMHOM
obecneveHnn ans
cbopa faHHbIX,
pac4yeTa, NpoeKTUpo-
BaHWsi U MOAEepHU3a-
LM TEXHOIOMMYECKNX
NpoL,ECCOB 1 NPOU3-
BOACTB C NO3nLni
aKorornyeckon 6es-
0onacHoCTK (OXpaHbl
OKpYyXXarLlen cpeabl)

BnapeTtb
MeToaomnornen Bbl-
NONMHEHUS TEXHOMNOMU-
YECKMX pacyeToB,
nopbopa obopynosa-
HUWS, COCTaBNeHus
KOMMOHOBOYHbIX
peLueHunii anst TEXHO-
TTIOTMYECKNX NINHWUI C
No3nLUUn aKomnornye-
ckon 6esonacHocTn

Xopouuo -
perapLLux npoLieccoB, B TOM BOMPOCbI, HO AONYCTWN OBEe OLNOKK P BbILLEHHbIN)
Yyucne Onsa pacyeéra OCHOBHBIX | oByyaroLlmiicst NPeanoXun BapuaHT peLleHus Kelc-3adaHnst, oTee-
napameTpOB MCMONb3yeMOro T bon P P " YpoeneTsopu- | Ocsoena (6aso-
p p Yy TWI HE Ha BCce BOMPOCKI, HO B TEX, HAa KOTOpbIE Aarn OTBET, He Jony- TENBbHO BbIl)
obopyaoBaHus, a Takke oueH- | ctun owunbku
K1 3(P(HEKTUBHOCTM UHXKEHED- [ o6y yaroLumitcst He NPEATIOKMI BapNaHTOB peLLeHIs Kelic-3a0aHis,
HBIX PELLEHIN C NOSUUNN SKO- | g grgeTe gonycTun Gonee nATM oLWMGOK Heynosnetso- | He ocBoeHa (Hepo-
noruyeckon 6esonacHocTu pUTENbLHO CTaTOYHbIN)
(oXpaHbl OKpy>KatoLLel cpeabl)
Tect 61% 1 Gonee npaBUIbHbLIX OTBETOB 3ayTeHo OcBoeHa
PesynbTtaT TeCTMpOBaHUA o
MeHee 61% npaBunbHbIX OTBETOB He 3ayteHo He ocBoeHa
3HaHWe TMNOBbIX NPUKIagHbIX OcBoeHa (6a3o-
nporpaMm Aisi IPOeKTMpoBa- OOGy4atoLmincs NoMHoO 1 NocneaoBaTeNbHO Packpbiil TEMY BONPOCOB 3auteHo BbliA, NOBbILLIEH-
HUs1 3Hepro- n pecypcocbe- HbIl)
perampLux nNpoLeccoB, B TOM O6y4yaroLMincss HENOHO U/MNU HenocneaoBaTeNbHO PacKpbIi TEMY
yucne Ans pacyérta OCHOBHbLIX | BOMPOCOB
CobecepoBaHue (3a4eT) | napameTpoB UCNOMb3YEMOro
060opyaoBaHus, a Takke OLeH- He 3auTeHo He ocsoeHa (t|e,qo-
K 3pPEKTUBHOCTU UHXEHEP- CTaTOYHbIN)
HbIX pPELUEeHN C NO3NLINIA IKO-
nornyeckorn 6e3onacHocTu
(oxpaHbl okpy>atoLLen cpeapbl)
06y4aloLLMINCs aKTUBHO y4acTBOBars B BbINOMIHEHUM paboThl, Nony-
OcBoeHa (6a3o-
unn n obpaboTan pesynbTaTbl 3KCNEPUMEHTA, NpoaHanuaMpoBarn ux, 3ayTeHo BOIA. MOBBILLICH-
YmeHnue pabotatk B npuknag- | AonycTun He 6onee 5 omnbok B 0TBETaX Ha BONPOCHI NpU 3aLuuTe ’ HBliA)
HOM nporpaMmHom obecneye- | NabopaTopHon paboTsl
HUKM anga cbopa gaHHbIX, pacye-
CobecepnoBaHue ( 3awy- | Ta, NPOEKTUPOBAHMSA U Moaep-
Ta nabopaTopHbIX pa- HU3aUMM TEXHOMNOTMYECKMX
60oT) NpoLEeCccoB 1 NPOM3BOACTB C 06y4yatoLLMiics BeINOMHAN porb HabnogaTens npu BbINOHEHWUN pa- He ocBoeHa (Heo-
MO3MLMIA 3KOMNOrMYeCKoNn Ges- 00TbI, HEe BHEC BKIaga B 06paboTky pe3ynbTaToB SKCNEPUMEHTa, He He 3auTteHo CTATOuHbIIA)
OMacHOCTU (OXpaHbl sawwmTun nabopartopHyto paboty
oKpyxatoLen cpeabl)
O6yyatomincs pasobparncs B NpeasioxXeHHON KOHKPETHON cutyauuu, OcsoeHa (ro-
CaMOCTOATENbHO PeLUnS MOCTaBMEHHYIO 3a4ady Ha OCHOBE MOJTyY€eH- 3a4TeHo BbILUEHHbIV)
Kenc-3agaHue HbIX 3HAHWUN
CopepkaHue peLueHus = =
obyuatoLmmncsa He pa3obparncsi B CNOXMBLLENCA CUTyauun, He He ocBoeHa (Heo-
BbISIBUM NMPUYMHbI CITyYMBLLErOCS M HE NPeASoXKuU BapuaHToB peLue- He 3a4TeHO -
CTaTOYHbIN)
HUs
obyuvatoLmincs Boibpan BepHy0 METOAMKY pacyeTa, NPOBES BEPHbIN
acyeT, NpeacTaBuIl NOSICHUTENBHYIO 3anucky B 06bemMe He MeHee
MaTepuarsl kypcosoro npoek- | P OcBoeHa (no-
PP P P P 40 cTp. hopmaTa A4, npeacrtasun rpagpuyeckasi 4actb B 06beme He OTtnunyHo (

Ta, 3awwmTa

MeHee 1 nucta popmaTa A1, 3ameyvaHuii Mo TEKCTY U OCPOPMITEHUIO
paboTbl HET, r(PaMOTHO 3aLWnUTN paboTty

BbILLEHHbIN)




(oxpaHbl oKkpyxatoLen
cpenbl)

obyyatoLmincst Belbpan BepHy0 METOAUKY pacyeTa, MpoBes BEPHbIN
pacyeT, NpeAcTaBun NOSICHATENBHYIO 3anUcKy B 06beMe He MeHee
40 cTp. bopmaTa A4, npeacrtaBun rpagpuyeckasi 4actb B 06beme He
meHee 1 nucta dopmarta A1, HO MMEIOTCA HE3HAYMTENBHbLIE 3aMeya-
HMSA MO TEKCTy 1 odhopMneHnto paboTbl, Npy 3awuTe JonyCcTun He
6onee 2-3 owmnbokK

XopoLuo

OcBoeHa (no-
BbILLEHHbIN)

obyyarowmincs T BolIbpan BepHYI0 MeToANKY pacyeTa, npoBsern
pacyeT, NpeacTaBui NOSACHUTENBHYIO 3aMUCKy B 06beMe He meHee
40 cTp. bopmaTa A4, npeacrasun rpaguyeckasi Hactb B 06beme He
meHee 1 nucta dopmata A1, HO fONYyLLEHbI HE3HAYUTENbHbIE OLLING-
KM B pacyeTax, MMeloTCa 3HauYMTeNbHble 3aMeyaHusi Mo TEKCTY U
odpopmneHunto paboTel, Mpy 3almTe gonycTun He 6onee 5 owmbok
npwn OTBETE Ha BOMPOChI

YposneTsopu-
TensHO

OcBoeHa (6a3o-
BblA)

obyyaroLmincs T BblIopan BepHy MeTOAMKY pacyeTa, NpoBer
pacyeT, NpeAcTaBun NOSICHUTENBHYIO 3anUCcKy B 06beMe He MeHee
40 cTp. bopmaTa A4, npeacrtaBun rpagpuyeckasi 4actb B 06beme He
MeHee 1 nucTta popmaTa A1, HO MMEKTCS 3HAUUTENbHBIE OLLINMOKM B
pacyeTax, 3HaunTernbHblE 3aMeyaHus MO TEKCTY 1 0HOPMIIEHMIO pa-
0O0TbI, HE CMOT 3aLUUTUTb MPOEKT

HeynoeneTtso-
pUTENbBHO

He ocBoeHa (Hepo-
CTaTOYHbIN)

I1Ke-8 cnocobeH npoekmupoeamb omaesibHble cmaduu MexHo/102U4eCcKUX npoyeccos u omoesibHble y3/bl (annapamsbl) ¢ UCNO0/Ib308aHUEM CO8PEMEHHbIX
UHghopMaUUOHHbIX MexHosI02uli 8 cghepe oxpaHbl OKpyKarouseli cpedbl U payuoHasibHO20 NPUPOAdOorNosib308aHUs!
NO2nks-s — Vicnonb3yeT cMcTemMbl aBTOMaTU3NPOBaHHOMO NMPOEKTUPOBaHNUS 1M MPOrpaMMHOro obecnevyeHuns, MHPOPMaLMOHHbBIE TEXHONOMUN ANsi NPOEKTUPOBaHUS TEXHOMOIMM -
YECKMX NIMHUI B 00N1acTn OXpaHbl OKpYy>KatoLLen cpeabl

3HaTb

TUMNOBbIE NPUKNaaHbIe
nporpamMmmbl, npume-
HsieMble B NPOEKTUPO-
BaHWW 3Hepro- u pe-
cypcocheperaroLmx
npoLeccoB, B TOM
yucne ans paspa-
OO0TKM TeXHONorn4e-
CKUX CXeMm, pacyéTta
OCHOBHbIX NapameT-
POB MCMONb3yeMOoro
obopynoBaHus, a Tak-
Xe OLeHKN apdekTnB-
HOCTU NHXEHEPHbIX
peLleHni ¢ No3mummn
akonoruyeckon 6es-
0nacHoCTK (oxpaHbl
OKpyXatoLien cpeabl)

3HaHne TUNoBbIX npuKnagHbIX

o6yqarou.u/||7|cs| rPamMOTHO peLUns KeNc-3afaHuns, OTBETUN Ha Bce

OcBoeHa (no-

OTnunyHo 9
nporpaMm Ansi NpoekTupoBa- BOMPOCbI, HO AONYCTWIT OAHY OLUNGKY BbILLEHHbIN)
HUN 3Hepro- 1 pecypcocte- obyvaroLminca NpaBusibHO peLLnn Keic-3agaHus, OTBETUN Ha BCe XopoLuo OcBoena (no-
peratoLux npoLeccos, B TOM BOMPOCbI, HO OMNYCTWN ABE OLINGKK BbILLEHHbIN)
umcne Ans pa3paboTkn TeXHO- [ o6yyatoWmiicss NPEAOKMI BapuaHT peLLeHIst Kelic-3aaaHisl, oTee- y 0 6
NOTMYECKNX CXeM, pacyéTa i AOBNETBOPYU- cBoeHa (6aso-
CobecepnoBaHue (3K3a- ! TN He Ha BCe BOMPOCHI, HO B TE€X, Ha KOTOPble Aan OTBET, HE Aony TenbHo BblVl)
MeH) OCHOBHbIX napaévleTpos uc- CTUA oLWNBKN
:gl?)::yc?Mezrfm%cgg)éigaaa:gg: 0obyyaloLLmMInCcs He NPeLoXN BApUaHTOB PELLEHNS KeNc-3aaaHus,
H o B OTBETE gonyctun 6onee nsTu owmb0oK
NHXEHEPHbIX PeLLeHWi C nosu- HeypnosneTtBo- | He ocBoeHa (Hepno-
LM aKonormdeckon 6esonac- puTeneHo CTaTOLIHbIIZ)
HOCTM (OXpaHbl OKpYy>KatoLLen
cpeabl)
Tect 61% 1 Gonee npaBUNIbHbLIX OTBETOB 3auteHo OcBoeHa
PesynbTaT TecTupoBaHus 5
meHee 61% npaBunbHbIX OTBETOB He 3ayteHo He ocBoeHa
CobecenoBaHue (3a4eT) | 3HaHME TUMNOBbIX NMPUKNAOHbLIX OcBoeHa (6a3o-
nporpamm Ansi NpoeKTUpoBsa- O6y4yatoLmincs NoMHo 1 nocnefoBaTenbHO packpbil TEMY BONPOCOB 3auTeHo BblIlA, MOBbILLEH-
HUK 3HEpPro- n pecypcocbe- HbIl)
peraroLmx NpoLeccos, B TOM Ob6yuaroLmnitcs HEMOHO /UMK HenocneaoBaTeNbHO PACKPbI TEMY He 3auteHo | He ocBoeHa (Hego-

yucne Ans paspaboTku TeXHO-
TNOrMYECKMX CXeM, pacyéTta
OCHOBHbIX NMapameTpoB UC-
nonb3yemoro obopyaoBaHus, a

BOMPOCOB

CTaTOYHbIN)




TaKke OLeHKN apdPeKTMBHOCTHU
VH)XEHEPHbIX PELLEHU C No3u-

YmMmeTb
paboTtaTb B npuknaga-

o o =
Uvivl SRUTTUT VAT URUVT UT SUTTA L=

o6yqarou.u/||7|cs| aKTUBHO y4acTBOBal B BbINOJIHEHUN paGOTbI, nony-
ymnu 06pa60Tan pe3ynbTaTbl 3KCNepuMeHTa, NnpoaHanmn3anpoBarn ux,

OcBoeHa (6a3o-

HOM NpOrpaMMHOM YMeHue paboTaTb B npuknaa- | AONYCTWN He Gonee 5 ownboK B OTBETAX Ha BOMPOCHI NpU 3alumTe 3auteHo BbIV, :E;‘;'“-'GH'
obecneyeHumn ans HOM nporpamMmHom obecneye- | NabopaTtopHon paboTel
cbopa fgaHHbIX, co3ga- HUM ons cbopa faHHbIX, co3aa-
Hus, npoekTupoBaHus | CobecenoBaHuve ( 3awWwm- | HUSA, NPOEKTUPOBAHUS U
W MoAepHM3aLmumn Tex- | Ta nabopaTopHbIX pa- MOLEPHN3aLMN TEXHOMOINYe-
HONOMrMM4YyecKkunx 60T) CKUX MpoLueccoB 1 Npou3BOACTB o6yqarou4v||7|c;| BbIMONTHAN POJ1b Ha6monaTen;| npu BbINOJIHEHUU pa- He ocBoeHa (He,D,O-
npoLeccoB 1 Npoun3- C MO3ULININ 3KONOTrMYEeCKomn bes- 60Tb|, He BHeC BKnaaa B o6pa60TKy pe3ynbTaToB 3KCNepumMeHTa, He He 3auTteHo CTaTO‘-leII7I)
BOACTB C MO3NLuiA 0ONacHOCTU (OXpaHbl sawwmTun nabopartopHyto paboty
akonoruyeckon 6es- oKpyXatoLen cpeabl)
0onacHoCcTK (oxpaHbl
OKpY>KatoLlel cpeabl)
Bnapetb Obyuvatowmncsa pasobpancsa B NpeanoXeHHOM KOHKPETHOW CUTyauum, OcsoeHa (ro-
meTozorormeit aHanm- § CaMOCTOATENbHO PELIIT NOCTaBMEHHyI0 3a/iady Ha OCHOBE NOMy4eH- 3a4TeHo BbILUEHHbIT)
3a VHXXEHEepPHOWN Kelic-3agaHue CopepaHue peueHus HbIX 3HaHWI
OOKYMEHTaUMK Ha oby4yaroLmincs He pa3obpancst B CrOXMBLLENCS CUTYaLUK, He He ocBoeHa (Heo-
npeameT 3Hepro- u BbISIBUM NPUYMHbI CITYYMBLUEFOCS U HE NPEASIOXKNU BapuaHToB peLue- He 3a4YTeHO _
pecypco-adeKTmB- HUS CTATONHbI)
HOCTU NpefnoXeHHbIX Prp MaTepuanbl KypcoBOro NPOeK- | ofyyatoLmiicst BbIGpan BepHy0 METOAVKY pacyeTa, MpoBesl BEpHbI
pelexni Ta, 3awmTa pacyeT, NpeacTaBui NOSACHATENbHYIO 3aM1cKy B 06beMe He MeHee OcBoeHa (Mo-
40 cTp. bopmaTa A4, npeacrtaBun rpagpuyeckasi 4actb B 06beme He OtnunyHo BbIUJeHHI:(IVI)
MeHee 1 nucta popmaTa A1, 3ameyvaHnin No TEKCTY M OPOPMIIEHUNIO
paboTbl HET, FPAaMOTHO 3aWMUTKN paboTy
oby4yatoLmincst Beibpan BepHy0 METOAUKY pacyeTa, MpoBes BEPHbIN
pacyeT, NpeAcTaBun NOSICHATENBHYIO 3anUcKy B 06beMe He MeHee
40 cTp. bopmaTa A4, npeacrtaBun rpagpuyeckasi 4actb B 06beme He XODOLLIO OcBoeHa (no-
meHee 1 nucta dopmarta A1, HO MMEIOTCA HE3HAYMTENBHbLIE 3aMeya- P BbILLEHHbIN)
HMS MO TeKCTY 1 ohopMneHnto paboTkl, NPy 3awuTe JonyCcTun He
6onee 2-3 owmnbok
obyuvaroLmniica T BbiIbpan BepHyt0 METOAMKY pacyeTa, nposern Ynoenetsopu- | OcsoeHa (6a3so-
pacyeT, NpeacTaBui NOSCHUTENbHYIO 3anncky B 06beMe He MeHee TenbHO Bbli1)

40 cTp. hopmaTa A4, npeacrasun rpadpuyeckasi Hactb B 06beme He
meHee 1 nucta dopmarta A1, HO AoNyLLEHbl HE3HAYUTENbHbIE OLWNG-
KM B pacyeTax, MMeloTCs 3Ha4YMTeNbHble 3aMeyaHusi Mo TEKCTY U
odpopmneHunto paboTel, Mpy 3alwmTe gonycTun He 6onee 5 owmbok
npw OTBETE Ha BOMPOChI




obyyaroLmincs T BblIOpan BEpHY METOAMKY pacyeTa, NpoBer
pacyeT, NpeAcTaBun NOSICHATENBHYIO 3anUcKy B 06beMe He MeHee
40 cTp. bopmaTa A4, npeacrtaBun rpagpuyeckasi 4actb B 06beme He
MeHee 1 nucTta popmaTa A1, HO MMEKTCS 3HAUUTENbHbBIE OLLINMOKM B
pacyeTax, 3HaunTernbHblE 3aMeyaHus MO TEKCTY 1 0HOPMIIEHMIO pa-
00TbI, HE CMOT 3aLUUTUTb MPOEKT

HeynoeneTtso-
puTensHo

He ocBoeHa (Hepo-
CTaTOYHbIN)
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