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1 BBenenue

Pabouas nporpamma u (GoHA OLEHOYHBIX CPEACTB TUCHUILIMHBI «CHCTEMBI aBTOMATU3H-
POBAHHOI'O MPOEKTUPOBAHUS TEXHOJIOIMYECKUX MIPOLIECCOB TEIUIOBBIX 3JEKTPUUECKUX CTAHLUI»
COCTaBJIEHbl B COOTBETCTBUU C TPeOOBaHUAMM (eepabHOI0 rOCy1apCTBEHHOIO 00pa3oBaTelb-
HOTO CTaHJapTa, YTBEp)KJIEHHOTro npukazoM MunoOpHayku Poccuiickoit denepanyu, 1 OCHOB-
HOW mpodeccroHaIbHON 00pa30BaTEeNbHON HMPOrpaMMbl MOATNOTOBKU «TE€XHOJOrUs MpPOU3BOJI-
CTBA TEIUIOBOM M 3JEKTPUUECKON 3HEpruu» IO HampaieHHio noArotoBku «13.04.01 Temo-
JHEPreTHKA U TEIJIOTEXHUKA.

3agaud  AUCLUILIU-
HBI

CocToAT B IIOJIy4€HUH 3HAHUM, YMEHUI U HaBBIKOB, KOTOPBIE I103BOJIAT:

— BBINOJIHATH PAacUeThl ¥ IPOBOAUTH CTATUUECKUI aHAIN3 HANPSKEHHO-
1e(OpPMHUPOBAHHOI'O COCTOSHUS 3JIEMEHTOB KOHCTPYKIIUNA 000pya0-
BaHUS;

— BBINOJIHATH PAacyeThl ¥ IPOBOAUTH AHAJIMU3 OTEPH YCTOMUMBOCTH
(OpMBI 3JIEMEHTOB KOHCTPYKIIMI 000py10BaHNUS;

— BBIIOJIHATH PACYETHI YACTOTHI COOCTBEHHBIX KOJIEOaHUH 371EMEHTOB
KOHCTPYKLUN 000py10BaHUS.

OCHOBHBIE pa3aciibl
/ TEMBI JUCHUITIINHBI

KoneuHo-3;1eMeHTHOE NpeIcTaBIeHne MO/IeTH

Tunwl koneunwix s1emenmos. OcrnosHvie cnocobwvl pazbuenue mooenu Ha
KoHeuHwle 2nemenmul. [locmpoenue KoHeuHo-31eMeHMHOU cemKU Ha OC-
HOBe 2e0MempuiecKoll MoOeu.

I'pannunbie ycaoBus

Tunet nazpy3ox. OcnosHbie cnocobwbl npunodxcenus Hazpysku. Cnocoowl

3a0aHUsL SPAHUYHBIX YCIOBUIL.

Craruyeckuii aHAIU3 HATIPSIKEHHO-1e()OPMUPOBAHHOIO COCTOSTHUS
Coszoanue mooenu 3adanue mamepuana, 86100p muna u napamempos Ko-
HeuHbIX 1eMeHmos. 3adanue panuynblx yciosuu. Pacuém nanpsascénmo-
0ehopMUpoBanHO20 COCMOANHUS U AHAIU3 PE3YTbINAMNOS.

AHaJIU3 YCTOHYUBOCTH

Cozoanue modenu 3adanue mamepuana, 8b100p muna u NApamMempos Ko-
HeuHbIX 1eMeHmos. 3aoanue epanuynblx yciosuil. Pacuém ceomempuue-
cKux ¢popm u ko3gduyuenmos zanaca. Ananiuz pe3yibmamos.
YacToTHBINA aHAIHN3

Cozoanue modenu 3adanue mamepuana, 8b100p muna u NApaMempos Ko-
HeuHbIX 1eMeHmos. 3aoanue panuynblx yciosuil. Pacuém vacmom co6-
CMBEHHBIX KOIeOAHUL U AHAU3 Pe3YTbMAMmos.




2 IlepeyeHb IVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHs N0 JMCHUILIMHE (MOLY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIeTeHI UM

Hpouecc N3YUCHUA AUCHUIIIMHBI «CucreMsl ABTOMATHU3UPOBAHHOI'0 MPOCKTHPOBAHUSA
TEXHOJOTUYECKUX MPOILECCOB TEIUIOBBIX MEKTPUUYECKUX CTAHIUI» HampaBieH Ha GopMHpOBa-
Hue cienyoomux komnereHuuid B coorserctBuu ¢ ®I'OC BO u ocHOBHOM 00pa3oBaTenbHON

nporpamMmoit (tabnuma 1):

Tabmuua 1 — KomnereHIu 1 HHIUKATOPBI UX JTOCTUKECHUS

Kon v HanMeHoBaHME KOMIIETCHIIH WHpukaTopsl [Tnanupyemslie
JIOCTHKCHUS pe3yabTaThl 00yUSHHS
10 TUCLUIUIMHE
[IpodeccronanbHble

[1K-2 Crioco6eH K mpOBEICHUIO TEXHH-
YECKHUX PACUeTOB MO MPOCKTaM, TCXHH-
KO-3KOHOMHUYECKOT0 U (DyHKITMOHAJIb-
HO-CTOMMOCTHOTO aHaju3a 3(h(HeKTrB-
HOCTH MTPOCKTHBIX PEIICHUH, C UCTIOJIb-
30BaHHEM IPUKJIAJHOTO TPOTPAMMHOTO
obecrnieueHus Il pacdera napaMeTpoB
1 BBIOOpA CEPUITHOTO M pa3pabOTKH
HOBOTO TEIUIOHEPTETHUECKOTO, TEILIO0-
TEXHUYECKOTO M TETIOTEXHOJIOTHYC-
CKOT0 000pyIOBaHUS

[1K-2.1 3HaeTr MeTOAUKH
MPOBEJICHUS TEXHUYECKHUX
pacyeToB, TEXHUKO-
HKOHOMUYECKOTO U (PYHKIIU-
OHAJIbHO-CTOMMOCTHOTO aHa-
nu3a 3(pPEeKTUBHOCTH TIPO-
€KTHBIX pEelICHUN

[1K-2.2 YmeeT npoBOAUTH
pacyeTHbIC UCCIICAOBAHUS U
OIIeHUBATh d(PPEKTUBHOCTH
IIPOEKTHBIX PEIICHUM
[1K-2.3 Bnageet HaBBIKOM
MIPOBEJICHUS TEXHUICCKIX
pacdyeToB 00OBEKTOB Ipodec-
CHOHAJIBHOW JI€SITEIbHOCTH

- 3HACT MPUHITHUIIBI KO-
HEYHO-3JIEMEHTHOTO
MOJIX0JIa K aHAITU3Y
3JIEMEHTOB KOHCTPYK-
Ui 000pyIOBaHUS
TEIIOPHEPTETHUYECKUX
YCTaHOBOK;

- YMEET MPOBOJIUTH
KOHEYHO-3JIEMEHTHBIN
pacuer >JIeMEHTOB
KOHCTPYKIUI 000py-
JIOBaHMSI TEIJIOdHEpre-
TUYECKUX YCTaHOBOK;
- BJIaJiceT HaBbIKAMU
aHaJIN3a KOHEYHO-
AIIEMEHTHBIX PACYETOB
2JIEMEHTOB KOHCTPYK-
Uit 000pyI0BaHUS
TETUTOHEPTETHUSCKUX
YCTaHOBOK.

3 MecTo AucUMIIMHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbI

JucuummmHa «CucTeMBl aBTOMaTU3MPOBAHHOIO IPOEKTUPOBAHUS TEXHOJOTHYECKUX
IIPOLIECCOB TEIJIOBBIX IEKTPUUYECKUX CTAaHIMI» n3ydaercs Ha 1 Kypce, 2 cemecTpe.

JlvcuuiuinHa BXOIUT B cocTaB Oyoka 1 «Jluciumuuzel (MOAYNIN)» U OTHOCUTCS K 06a3o-
BOM 4aCTH.

Jlnist OCBOEHUS AMCUUIUIMHBI HEOOXOIMMbI 3HAHUSI, YMEHHSI, HABBIKU U / MJIU OTIBIT MpaK-
TUYECKOW AESITeTbHOCTH, CPOPMUPOBAHHBIE B MPOIECCEe U3YUYEHUS AUCUUIIINH / mpakTHk: «Ila-
pora3oBble YCTAaHOBKH TEIUIOBBIX AIEKTPUUYECKUX CTAaHLUNW», «OCHOBBI IPOEKTUPOBAHUS TEILIO-
BBIX JIEKTPUYECKUX CTAHIMI U aTOMHBIX IEKTPUUECKUX CTAHIUI».

3HaHus, YMEHUS U HaBBIKH, c(HOPMUPOBAHHBIE NIPU U3YUYEHUH AUCUUIUIMHBI «CHUCTEMBI
ABTOMATU3UPOBAHHOTO IMPOEKTHUPOBAHMS TEXHOJIOTMYECKHX IPOIECCOB TEIUIOBBIX 3JIEKTpHYE-
CKUX CTaHIMi», Oy1yT BOCTpeOOBaHbI MPH U3YYEHHUH MOCIEAYIOMNX AUCIUIUINH: «[loBbIIeHne
TEII0BOM 3(PPEKTUBHOCTU TEIUIOBOTO 3HEPTETUYECKOT0 000PYAOBAHUS», «YTIpaBlIEHHE MPOEK-
Tamu», «IIpon3BoACTBEHHAs MPAKTUKA (IPOEKTHAs TPAKTHUKA).



4 O0beM AUCHHMILVINHBI (MOAYJI51) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIHYeCTBa
aKa/JleMH4YeCKHUX 4acoB, BbIIeJICHHbIX HA KOHTAKTHYIO pa0doTy 00y4arouuxcs ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHBbIX 3aHAATHIT) M HA CAMOCTOAATEJbHYI0 padoTy 00y4aromuxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUILIMHBI COCTaBIISACT 4 3.¢., 144 akaj. yac.
Pacnpenenenne o0bemMa AUCHUIUIMHBI (MOAYISL) IO BUJAM Y4EOHBIX 3aHSATHHA MpPEICTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJIYJIS) IO BUIAM YUEOHBIX 3aHSATHIM

O0BEM AUCLUILUINHEI Bcero axane-
MUYECKHX Ya-
COB

O0611as TpyA0EMKOCTh UCLHUIIINHbI 144

KonrakTHas aynuropHasi pa6oTa o0y4aommxcs ¢ npemnojgaBaresiem (1o 10

BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHSA JIEKIIMOHHOIO THUNAa (JIEKIUH W WHbIE y4yeOHbIe 3aHsATHA, Tpexy- | O
CMaTpHBaOIlKe MPEUMYIIECTBEHHYIO Ilepefady yuyeOHoi undopMmanuu neaa-
TOTHYECKUMH PaOOTHUKAMH )

3aHATHS CEeMHHAPCKOro TUMNAa (CeMUHApHI, MPAKTUYECKUE 3aHATHS, TpakTu- | 10
KyMbl, Ja00OpaTOpHbIE pabOThI, KOJJIOKBUYMbI U MHbIE aHAJIOTUYHBIE 3aHSATH)

CamocrosiTelibHAs padoTa 00y4arOIIUXCS W KOHTAKTHas padora, Brio- | 130
Yarolasi TPyIoBble KOHCYJIbTAI[MH, HHIUBUIYAIbHYIO paOb0Ty 00yJaronuxcs
C MpernojaBaTeNssMy (B TOM YMCIIe MHAUBHAYaTbHbIE KOHCYIbTAIINH); B3aUMO-
JeiicTBHUE B 3JIEKTPOHHON MH(OPMaLIMOHHO-00pa30BaTeNbHOM cpesie By3a

[TpomMexyTouHas aTTecTalnus 00y4aroImuxcs — 3a4eT ¢ OIEHKON 4




5 Coaep:xkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUJIOB y4eOHOI

padoThI

Ta6mmma 3 — CTpykTypa ¥ coJiep’)KaHue TUCIUILTAHBI (MOTYJIs)

HanmenoBanue pas3zneinos, TeM U CO-
JepKaHUe MaTepuaia

Bunpl yaeOHOM paboThI, BKIIIOYAsk CAMOCTOSATEIIbHYIO
paboTy 00yJaroNIMXCsl ¥ TPYA0EMKOCTh (B Yacax)

KonTakTtHas pabora npenoaasarens ¢ o0y4a-

FOIIIUMUCHA

Jlekuu CemuHapckue
(mpakTuueckue
3aHATHUSA)

JlaGopaTopHubie
3aHATUS

CPC

MO,I[GJ'II/IpOBaHI/IC 1 KOHEYHO-3JICMEHTHBIM aHAIN3 3JIEMSHTOB KOHCTPYKI_II/Iﬁ O60py,Z[OBaHI/IH TCII-
JIOOHCPIreTUYCCKUX YCTAHOBOK

KoHeuHo-3/1eMeHTHOE TIpeAcTaBJIe-
HHE MOAeJIH

Tunwi koneunwvix s1emenmos. OcHosHble
cnocobwvl pasdouenue mooeiu Ha KOHey-
Houle aniemenmol. [locmpoenue KoHeuHo-
DJIEeMEHMHOU CemKU Ha OCHOBE 2e0-
Mempuyeckou Mooeiu.

I'pannunbie yciaoBus

Tunwl naepyzok. OcHosHble cnocoOb
npunoxcenus naepysxu. Cnocodul 3a-
O0aHUs 2PAHUYHBIX YCIOBUI.

10

CraTuyeckuii aHAJIN3 HANPSIKEHHO-
ne(OpMHPOBAHHOIO COCTOSTHUS
Co3z0anue moodenu 3adanue mamepua-
Ja, 8b100p Muna u napamempos KoHey-
HbIX DJleMeHmo8. 3a0anue panudHbIX
yenosuti. Pacuém nanpsowcénno-
0ehopmMuposanHo2o cocmosiHus U ana-
JIU3 pe3yIbmamos.

16

AHaJM3 yCTONYMBOCTH

Co3z0anue moodenu 3adanue mamepua-
Ja, 8b100p Muna u napamempos KoHey-
HbIX DJleMeHmo8. 3a0anue panudHbIX
yenosuti. Pacuém ceomempuueckux
¢opm u koaghguyuenmos 3anaca. Ana-
JIU3 pe3yIbmamos.

16

YacToTHbIil aHAIU3

Coszoanue modenu 3adanue mamepua-
Ja, 8b100p Muna u napamempos KoHey-
HbIX 971eMEeHmo8. 3adanue epaHuyHbIX
yenosutl. Pacuém yvacmom cobcmeen-

16




HbIX KOeOaHUll U aHanu3 pe3ynvma-

moe.

Pacuetno-rpaduueckas pabora — 64

HUTOI'O no gucuuminne 10 130
6 BHeaynuTopHasi caMoCTOsITeIbHAS PadoTa 00y4YAIOIMXCSl 0 TUCHUIJINHE (MOTY-

JI10)

[Tpn mnaHupoBaHUM CaMOCTOSITEIBHOW PabOTHI CTYICHTY PEKOMEHIYETCSl PYKOBOACTBO-
BaThCSI CIIEIYIOIIUM paclpe/Ie]ICeHHEM YacoB Ha CAMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PexoMmeHnryeMoe pacipe/ielieHHe YacOB Ha CaMOCTOSITENIbHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI KounyecTBO 4acoB
W3ydeHne TeoOpeTHUECKUX pa3/IeioB AUCIUTIIMHBI 66
BrinosiHeHue oTyeTa U NoAroToBKa K 3amure PI'P 64

130

7 OneHOYHbIE CPEICTBA ISl POBEeHUsI TEKYLIEro KOHTPOJIA U MPOMeKYTOYHO
arrecTauMy 00y4aroMXCcH M0 JMCUMILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NIPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
ME)XXYTOUHOM arTecTanuu npejacrasieH B [Ipunoxenun 1.

[TonmHBINA KOMIUIEKT KOHTPOJIBHBIX 3a/laHUM WJIM MHBIX MaTepuasoB, HEOOXOAUMBIX IS
OLIEHUBAHMsI PE3yIbTAaTOB O0YUYEHUs MO JUCHUILIMHE (MOAYII0), MPAKTUKE XPAaHUTCS Ha Kade-
pe-pazpaboTurke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YuedHo-MeToanueckoe U HH(POPMALMOHHOE o0ecTiedeHne TUCIUNIMHBI (MOXYJIA)
8.1 OcHoBHasi JuTEpaTypa

1. Konnaxos, A.M. CAIIP TexHOJIOTHYECKUX MPOIECCOB. YUEOHUK /I BY30B. 2-€ U3/,
crep., 3-e u3m., crep. -M.: Akagemus, 2010; 2008. - 268c.

2. MeToj KOHEYHBIX 3JIEMEHTOB B 3ajjauax COMPOTUBIICHUSI MAaTEPHATIOB [ DJIEKTPOH-HBIH
pecypc] / Camorun KO.H., XpomatoB B.E., Yupkos B.II. - M. : ®usmaraur, 2012. - 200 c. ISBN
978-5-9221-1380-9 - Pexum poctyma: http://znanium.com/catalog/product/544799, orpa-
HUYEHHBIH. - 3ari. ¢ 3KpaHa.

3. bynaxkos, II. 0. CkBo3noe npoextupoBanue B T-FLEX [OnexTponnsiii pecypc] / II.
0. bynako. - M.: JIMK IIpecc, 2009. - 400 c. / ZNANIUM.COM : sneKkTpOHHO-
O6ubnuoreynas cucrema. - Pexxum nmoctyma: http://www.znanium.com/catalog.php, orpanuden-
HBIU. - 3ari. ¢ PKpaHa.

8.2 JlomoJHUTEbHASN JIUTEPATYpa

1. Manbrmesckas, JI. I'. OCHOBBI MOJETMPOBaHUS B Cpe/ie aBTOMATU3UPOBAHHOW CHCTE-
Mbl ipoekTrpoBanus "Kommnac 3D": YuyeOnoe nocodue / Manbimesckas JLI. - XKene3noropck:




OI'bOY BO CIICA TTIC MUC Poccun, 2017. - 72 c. // ZNANIUM.COM : 31eKTpOHHO-
oubimoTeyHas cucrema. - Pexum mocryna: http://www.znanium.com/catalog.php, orpanudien-
HBI. - 3arj. ¢ 9KpaHa.

2. TemoBble 3MEKTpUYECKHE CTAHIMH. YUYEOHUK JUIs BY30B. 3-¢ u3i., crep. [lox pen.
B.M.JIaBeiruna, A.C.Cegnona, C.B.Ilanesa. -M.: U3narensckuii jom MOU, 2009. - 465¢.

3. UBanosckuii P.M. KoMmproTepHbie TeXHOJIOTHH B Hayke M oOpazoBaHuu. IIpakTuka
npuMeHenus cucreM Mathcad Pro. M.: Beicas mkona, 2003. 432c.

8.3 MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JUCIHUIIJINHBI

1. XKyp6bun O.B., Unxuymon C.JI. AHanu3 MHXEHEPHBIX KOHCTPYKLUNA METOJOM KOHEY-
HbIX 27eMeHTOB: XK 914  VYueb. mocodue. - Komcomonbck-Ha-Amype: TOYBIIO «KHAT'TY»,
2004. - 157 c.

8.4 CoBpemeHHbIe IpodeccHoOHATbHbIE 0a3bl JAHHBIX H HHGOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBbI, HCNIOJIb3yeMble IPH OCYLeCTBJICHHH 00pPa30BaTeIbHOIO
npouecca no JUCHUIINHE

1. DnexkrponHo-6ubmmoreynas cucrema ZNANIUM.COM. Jlorosop EIT 44 Ne 003/10
36¢ UK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2. DnexrpoHHo-6nbOnoTeuHas cucrema [IPRbooks. Jlnnensnonnstii qorosop Ne EI144 Ne
001/9 na mpenocraBieHe 10CTyNa K 3JEeKTPOHHO-O0nbmuoTeunoit cucreme [PRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3. DnextpoHHo-OubmuoTeunas cucrema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne 004/13
Ha OKa3aHHWe YCIyT JOCTyNa K 3JIeKTpoHHBIM m3aanusm K3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

4. NudopmannonHo-cripaBounbie cucreMsl «Komekey/ «Texakcnepry». CornameHue o
corpynuudecte Ne 25/19 ot 31 mas 2019 r.

8.5 IlepedeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HHTEepHeT», He0OXOAMMBIX JJIsl OCBOCHMS IHCIUIITIMHBI (MOAYJIs1)

1. KOMITIAC-3D V16. PykoBoacTBO mosib30Bartens [ DIeKTpoHHbIH pecypc] : YueObHoe
nocobue / ACKOH — 2588 c.// edu.ascon.ru: - Pexxum focryma :
http://edu.ascon.ru/source/info_materials/kompas_v16/KOMPAS-3D Guide.pdf, cBoOoaHBIiA. -
3aril. ¢ 9KpaHa.

2. Marepuainst u copramenTsl st KOMITAC. PykoBocTBO nosp30Batess [ DIeKTPOH-
HbII pecypc] : Yuebnoe nocodbue / ACKOH — 311 c.// edu.ascon.ru: - Pexxum nocryma :
http://edu.ascon.ru/source/info_materials/2015/user-manual.pdf, cBOOOAHBIH. - 3arJ1. ¢ 3KpaHa.

8.6 JIuleH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrnedyeHue,
HCIOJIb3yeMoe MPU OCYIIeCTBJIEHUH 00pPa30BaTeILHOIO Mpoiecca
M0 JUCIHUITHHE

Ta6J'II/II_Ia 5— HepequL HCIOJIL3YCMOI'0 MTPpOTPpaMMHOTI'O obecrneueHUs

Hanmenosanue [10 PekBU3UTHI / yCIIOBUS UCTIOIb30BAaHUS
Microsoft Imagine Premium | JIuten3uonssiii jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBo0Oo/Has JIMIIEH3MS, YCIOBUS HCIIOJIb30BAHMSI IO CCBUIKE:
https://www.openoffice.org/license.html
KOMIIAC-3D VYuebHast | OOpazoBaTenbHast JULEH3Us, YCIOBHS HCIIOJIB30BaHUS I10
BEpCHsI cepuike: http://edu.ascon.ru/main/download/cab/



https://www.openoffice.org/license.html

9 OpraHu3aluOHHO-NIEAATOTMYEeCKHUE YCIOBUSA

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCca pPeriaMeHTupyeTcs y4eOHbIM IIAHOM U pac-
NUCaHueM y4eOHBIX 3aHATHH. SI3bIKk oOyueHus (mpemomaBanusi) - pycckuid. [[ns Bcex BuIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUYECKUN 4ac yCTaHABIMBAETCS MPOJOJKATENBHOCTHIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU OOydaro-
IIMHACS MUMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOLINX TUCLUIUIMH U NPO(ECCHOHAIBHBIX MOIY-
JIei, OCBOSHHBIX B MPOIIECCEe MPEANIESCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOMMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

VYyeOHbli mpoIecc IpH MpenojaBaHud Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUU TPAJIU-
[MOHHBIX, THHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguiumon-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUU MPEJCTABICHBI JEKIUIMUA U CEMHUHAPCKUMU (TPAKTHUYECKH-
MH) 3aHATHSIMU. IHHOBaImoHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUN UCIOJIB3YIOTCS B BUJIE IIUPO-
KOTO MIPUMEHEHHSI aKTUBHBIX U MHTEPAKTUBHBIX (OopM MpoBeneHus 3ansatuid. UndopmanroHHbie
00pa3oBaTebHbIC TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTHUBH3AlMHA CaMOCTOSITEIIHLHOM paboThI
CTYJEHTOB B HH(OPMALIMOHHOI 00pa30oBaTeNbHOI cpejie.

9.2 CamocrosiTe/ibHasi padoTa 00y4aOIUXCs 10 JUCHUILIMHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC AKTUBHOIO, LIEJIEHAIIPABICHHOIO
npUOOpeTEeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUH 0e3 HEemOCPeICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTels, XapaKTEPU3YIOIIUICS TPEAMETHONW HAaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysIbTaToB JeSATEIbHOCTH 00Yy4aroIerocs.

[enu camocTosATENbHOM pabOTHI:

- CUCTEMaTH3alus U 3aKpEIUICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUM U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHre TEOPEeTHUECKUX 3HaHUI;

- (popMuUpOBaHUE YMEHUN HCIOJIB30BaTh HOPMAaTUBHYIO M CIPABOYHYIO JTOKYMEHTAIHUIO,
CIELUAIIbHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTENILHOCTH MBIIUIEHUS], TBOPYECKOW MHUIIMATHUBBI, CIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpEaIU3allui;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBHIYaIbHO WM TPYHIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHon0rUa OpraHu3anK CaMOCTOSTENIbHOW pabOThl CTYICHTOB BKJIIOUAET MCIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHOH CaMOCTOATENBbHOH pabOThl CTYJEHTOB MOXKET
MIPOXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHTbl JO0JDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, MPUOOPETeHHs ONpPeIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JTUTEPaTypHI.
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9.3 Metoanueckue yKka3zaHusi JAJisi 00y4ar0MXCH 0 OCBOCHUK) THCHMUILINHBI

[Tpn u3ydeHun TUCIUILUTMHBI 00YyJaroIMMCs [eIeCO00pa3HO BITOIHSTE CIIEAYIONIIE pe-
KOMCHOaLUu:

1. I3y4enue y4yeOHOM TUCIUIUIMHBI JOKHO BECTHCH CHCTEMAaTHYECKH.

2. Ilocne n3yyeHHst KaKoro-imbo pasjena 1no yueOHUKY MJIM KOHCHEKTHBIM MaTepualiaMm
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHUE CIIEYET YISIUTh BBIITOJIHEHUIO OTYETOB O MPAKTUYECKUM 3aHSATH-
AM 1 UHAUBUAYAJIbHBIM KOMIUICKCHBIM 3a/IaHUAM Ha CaAMOCTOATCIIbHYTO pa60Ty.

4. Best TemaTuka BOIPOCOB, M3y4aeMBIX CaMOCTOSITEIBHO, 334aeTCA Ha JICKIHAX IMPEero-
naBaTesieM. MM e aroTcs UCTOYHMKY (B IIEPBYIO OYEpE]lb BHOBb M3/IaHHBIE B IEPUOAMUECKOMN
HAY4HOH JUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX HA JIEKIIUH.

ITpu camocTosTENBHOM MPOPaOOTKE Kypca 00y4arOMIHUEecs! JOIKHBI:

- IPOCMaTPHUBATh OCHOBHBIE ONIPEACICHUS U (DAKTHI;

- IHOBTOPUTH 3aKOHCHCKTHp0BaHHBII>'I Ha JICKIHMOHHOM 3aHATHU MaTCpral U AOIIOJHHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

- U3YyYUTb PCKOMCHAOBAHHYIO JIUMTCPATYPY, COCTABJIATH TC3UChl, aHHOTAllMU U KOHCIICKTLI
HanOoJiee BaKHBIX MOMEHTOB;

- CaMOCTOATCIJIbHO BBIIIOJIHATD 3a/laHUA, aHAJIOTHYHBIC NIPCAJIaraCMbIM Ha 3aHATUAX,

- UCTIOJIL30BATH JUIS CAMOIIPOBEPKH MaTepUalibl (POH/Ia OLEHOYHBIX CPE/ICTB.

10 Onucanne MaTepHAJIbLHO-TEXHMYECKOT0 00ecneuyeHusi, He00X0IUMOro JIJIf 0Cy-
HIEeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHHUILINHE (MOYJII0)

10.1 YueOHo-1a00paTopHO€e 000pyd0BaHUE

Tabnuna 6 — [lepeuens 00opynoBaHus 1a00paTOpUn

Aymutopus | HaumenoBanue ayautopuu (ta- | Mcronszyemoe o0opyaoBaHue
6oparopun)

228/3 BIl ®OTMT [Iepconanbuble KoMnbOTEPHI. JIoKaibHAS BbI-
YHUCIUTEIbHAS CETb.

10.2 TexHu4yeckue M JIEKTPOHHBIE CPEACTBA 00y4eHHA

ITpu npoBeneHny 3aHATUH UCHONB3YETCs ayAUTOpHUs, 000pyI0BaHHAs IIPOEKTOPOM (CTa-
LIMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaXkeHus npeseHrtanuii. Kpome toro, npu nposeaeHun
JEKIHMHA U MPAKTUYECKUX 3aHATUNH HE00XO0IUM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00€ecrIedeHUEM I JEMOHCTPALMK MTPE3EHTALUH.
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11 NuLle cBeneHus

MeTOIlI/I‘IeCKI/Ie PECKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME MUCHUIUIMHBI 00YYalOIUMUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0OPOBBS
MOXET OBITh OPraHM30BaHO KAK COBMECTHO C JPYIMMHU OOYYArOIIMMUCS, TaK M B OTIEIBHBIX
rpynnax. [Ipennonaratorcs cenuaibHble YCIOBHS 7S TOJIydeHus: 00pa3oBaHusl 00y4aro MMHU-
Csl C OrPAaHUYEHHBIMHU BO3MOYKHOCTSMH 3/10POBBS.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCSI C MCUXOJI0r0-(hU3HOIOrHUECKUMHU
0COOEHHOCTSIMH O0YYAIOMIMXCSl WHBAIUIOB M JIMI[ C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMINTAaluu WHBAINAOB (1pu Hanuuuu). [Ipu Heob-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAABaHMs ThIOTOPAaMH, IICHXO-
JIoTaMH, COI[MAIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUU ¢ MeToAMUecKUMU pekoMeHaauusiMu Munoopaayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COLMAIbHO-AKTHUBHBIC U pe-
(i1eKCUBHBIE METO/BI 00Y4YEHHUSI, TEXHOJOTUU COLIMOKYIbTYPHON peaduIuTally C LEeNIbI0 OKa3a-
HUS TIOMOIIIM B YCTAHOBIICHUH IOJIHOIICHHBIX MEXINYHOCTHBIX OTHOILLIEHUH C APYTUMU CTYICH-
TaMH, CO3JJaHUN KOM(POPTHOTO MCUXOJIOTUYECKOTO KIIMMarta B cTyneH4eckoi rpymme. [logbop u
pa3palboTKa y4yeOHBIX MAaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JTUYHBIX (hopMax: ayauanbHOW, BU3YaJIbHOW, C HCIIOJNB30BAaHUEM CHEIHATBHBIX TEXHHUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0OydeHus O0Iero M CrenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00ECIeueHHEe MpeyCMaTPUBAET IMPUCIIOCOOICHHE ayIUTO-
puii k Hyxz1am aun ¢ OB3.

®dopma npoBeACHUs aTTECTAllMK JIJISl CTYACHTOB-UHBAJIMIOB YCTAHABIMBAETCS C YUETOM
WHAUBUAYaIbHBIX TIcuxoduznueckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmarpuBaet-
cs1 TocTymHas popma MpeI0CTaBICHUS 33JaHUi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TEUaTHOW WM DIEKTPOHHOM Qopme (mns IUI ¢ HAPYLNIEHUSMH OMOPHO-
JIBUTATEJIHLHOTO ammapara);

- B TIeYaTHOM (popMe MM AJIEKTPOHHOHU (hopMe ¢ YBEIUYEHHBIM HMIPU(TOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHus);

- METOJIOM UTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (VIS JTUI[ C HAPYLICHUSIMH 3PEHHUS).

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMUMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TakUX CTYIAEHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- TUCBMEHHO Ha Oymare win HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIsl JIHI] C HAPYIICHHUSI-
MU CllyXa, peuH);

- BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JIMI] C HapYLIEHUSIMU ONIOPHO-/IBUTATENIBLHOTO aliapara);

- YCTHO (U151 JIMI] C HAPYIICHUSIMU 3pEHUs, OTIOPHO-/IBUTATEIBLHOTO amnmapara).

[Ipu HeoOxomuMocCTH 17151 00YYarOIIMXCSl C MHBAIMIHOCTBIO MPOLEAYypa OLIEHUBaHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxxenue 1

P®OH/J ONEHOYHbLIX CPEJACTB

o IMCIOMIIJIMHE

«Cucremsbl ABTOMATU3HPOBAHHOI'O IIPOCKTUPOBAHUA TEXHOJOIMICCKHUX IIPO-

HECCOB TCIVIOBBIX 3JICKTPHYCCKHX CTAHIIUI»

HanpaBneHHe IIOATrOTOBKH

13.04.01 TermiosHepreTuka 1 TEIJIOTEXHUKA

Hanpasnennocts (npoduis) oOpazoBaTenb- TexHONOrus NPOMU3BOJACTBA TEIUIOBOM M 3JIEK-
HOM IIPOrpaMMmBbl

TPUYECKON SHEPTUU

KBamudux

alus BbIITYCKHUKA

Maructp

I'og nHauana moarotoBku (mo yueOHomy mia- 2021

HY)

®opma o0yueHHs

3aounas popma

TexHomnorust 00yueHus

Tpanunuonnas

Kype Cemectp TpynoeMKocCTsb, 3.€.
1 2 4
Bun npomexxyTouHOM aTTecTanuu ObecnieunBaroliee nojpasieacHue

3ayeT ¢ OLEHKOHI

Kadenpa «TennoBble 3HEpreTHYECKHE YCTAHOBKID)
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1 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHMILIMHE (MOLYJII0), CO-

OTHECCHHBIX ¢ UHIUKATOPAMHA JOCTHKCHUSA KOMIIeTeHI Ui

Tabmuna 1 — KoMmeTeHIy 1 HHANKATOPBI UX TOCTHKEHUS

KO,I[ N HAUMCHOBAHHUEC KOMIICTCH- I/IHI[I/IKaTOpH JOCTHIXKEC-

[Inanupyemble pe3ynbTaThl

1805051 HUS 00y4YeHUS MO TUCIUTUIHHE
[IpodeccronanbHbIe
[1K-2 Crioco6eH K TpOBEICHHUIO [1K-2.1 3HaeT METOAMKHA | 3HAET MPUHIUITBI KOHEYHO-

TEXHUYECKHUX PACUYETOB IO MPOCK- | MPOBEIICHUS TEXHUYE-
TaM, TEXHUKO-SKOHOMHUYECKOTO U | CKUX PAcYeTOB, TEXHH-
(G YHKIIMOHATHFHO-CTOMMOCTHOTO KO-DKOHOMUYECKOTO U
aHanu3a 3QPEKTUBHOCTH MPOCKT- | (DYHKIIMOHAIBHO-

HBIX PEIICHUH, C UCTIOIB30BAHUEM | CTOMMOCTHOT'O aHAJIM3a

MPUKIIATHOTO POTPAMMHOIO 3¢ heKTUBHOCTH TIPO-
oOecrnieueHus Jyid pacuera napa- EKTHBIX pelIeHUN
METPOB U BBIOOpA CEPUHHOTO U [IK-2.2 Ymeet npoBo-

pa3paboOTKH HOBOTO TEIUIODHEPIe- | IUTh PACUCTHBIC HCCIIe-
TUYECKOTO, TEIUIOTEXHUYECKOTO U | TOBAaHUSI U OI[CHUBATD
TEIJIOTEXHOJIOTHYECKOTO 000py- 3¢ (HEeKTHBHOCTH TIPO-
JTIOBaHUS €KTHBIX PELICHHH
TIK-2.3 Bnaneer HaBBI-
KOM IIPOBEICHHS TEXHU-
YECKHUX PacueToB 0OBEK-
TOB MPOEeCCHOHATBHON
JeSITeIbHOCTH

3JIEMEHTHOTO MO/IX0/Ia K aHAJIHU-
3y 3JIEMEHTOB KOHCTPYKINH
000py/I0OBaHUs TETUIOHEPTCTH-
YEeCKUX YCTaHOBOK; YMEET IpO-
BOJUTH KOHEYHO-3JIEMCHTHBIHN
pacder 3J1eMEHTOB KOHCTPYK-
11 000pyIOBaHUS TETIOIHED-
TeTUYECKHX YCTaHOBOK; BJIaJCET
HaBbIKaMH aHaJIl3a KOHCYHO-
AJIEMEHTHBIX PAaCueTOB JJIEMEH-
TOB KOHCTPYKIIMI 000py0Ba-
HHS TETJIODHEPTeTUIECKUX
YCTaHOBOK.

Tabmuna 2 — [Macriopt GoH/1a OIIEHOYHBIX CPEJICTB

Kontpoampyemsie pazne- = ®@opmupyemasi | HammeHnoBanme IMoka3aresu oLeHKH
JIbI (TeMbl) JMCHUIJIMHBI | KOMIIEeTeHIUs OLICHOYHOI0
cpeacTBa
MopnenupoBaHue 1 KOHEY- [1K-2 JlaboparopHble | - CIOCOOHOCTH aHAIHU3H-
HO-2JIEMEHTHBIN aHaIn3 paboThI poBaTh 1 000011aTh UH-

AIIEMEHTOB KOHCTPYKIIUA
000pyI0BaHUS TETIJIOIHEP-
TEeTHYECKUX YCTAaHOBOK

¢bopmanuio;

- CIIOCOOHOCTh CUHTE3UPO-
BaTh HOBYIO HH(OPMAIINIO;
- CIIOCOOHOCTH JIeNIaTh
000CHOBaHHBIE BBIBOJIBI Ha
OCHOBE WHTEPIPETAIHN
UH(pOpMaLINH, pa3bsCHE-
HUS;
YCTAHOBJICHHE TPUYHHHO-
CJIEICTBEHHBIX CBSA3EH,
BBISIBIIEHHE 3aKOHOMEPHO-
CTH.

PT'P

- IOHMMAaHUE METOIUKHU U
YMEHUE €€ IPABUIIBHO
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MIPUMEHHTB;
- Ka4ecTBO ohopmiIeHUs
(aKKypaTHOCTb, JIOTHY-
HOCTb, JJIs1 YePTEHKHO-
rpagpudeckux pabor - co-
OTBETCTBUE TPEOOBAHUIM
€MHOW CHCTEMBI KOH-
CTPYKTOPCKOM JOKYMEH-
TalllHn);

- IOCTaTOYHOCTb IOsICHE-
HUH.

2 Meroauyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHMBAHUS 3HAHUM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yume npoiuecc popmMupo-
BaHHS KOMIIeTeHIIHI

MeTtoanyeckre MaTepualbl, ONPEeIIONINe MPOLEAyphl OLICHUBAHUS 3HAHUH, YMEHHUH,
HaBBIKOB M (WJIN) OMBITA ESATEIBHOCTH, PEJICTABICHBI B BHJIE TEXHOJIOTHUECKON KapThl JUCIIH-
IUIMHBI (Tabnuua 3).

Tabyuia 3 — TexHoyiornueckas Kapra

HaunmenoBanue Cpoku BbI- | Illkasa oune- Kpurepun oueHnBanus
OLICHOYHOI0 NOJTHeH U HHUBaHUSA
CpeacTBa
2 cemecTp

IIpome:xxyTounasi arrecranusi B popme «3a4er ¢ OLEHKOI»

JIabopaTopHble B teuenne 50 50 6an10B - 3aJaHUE BBHINOJIHEHO B IOJHOM
paboThl cemecTpa OaioB obbeme. CTyIEHT TOYHO OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI, CBOOOTHO
OPUEHTHUPYETCS B MPEITI0KEHHOM
pEeIlIeHUH, MOXKET ero MOAU(DHUIIMPOBATH
MIpY U3MEHEHHH YCIIOBUS 3a1aun. OTuer
BBITIOJTHEH aKKypaTHO U B COOTBETCTBHH C
MPEIBABISAEMBIMA TPCOOBAHHUSIMHU.

40 6anyoB - 3aJ]aHKUE BHITIOTHEHO B MOJIHOM
obbeme. CTyJIeHT OTBETHII HA
TEOPETUYECKHE BOMIPOCHI, UCIIBITHIBAS
HeOobIHe 3aTpyaHeHus. KadecTBo
odopMIIeHHs OTYeTa K paboTe He
MTOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSIM
30 6amioB - CTYACHT MPABUILHO
BBITIOJTHWIT 33/1aHue. COCTaBUII OTYET B
YCTaHOBJICHHOU (hopMe, MPeACTaBIIT
pelIeHns OOJBITMHCTBA 33 JaHuH,
MIPeTyCMOTPEHHBIX B paboTe. CTyAeHT He
MOXET TOJHOCTBIO OOBSICHUTH
MOJIy4YE€HHBIE PE3YIIbTATHI.

(0 GamIoB - CTY/ICHT HE BBITIOJTHIII BCE
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3a/laHus U HE MOXKET OOBSICHUTH
MOJIy4YE€HHBIE PE3YJIbTATHI.

PI'P B teyenne 50 50 G6ayB - CTYJEHT IPABUIBLHO BBITOTHIII
cemecTpa 6amioB 3amanue. [lokasan oTan4HbIe BIaAcHUSA
HaBbIKAMU MPUMEHEHUS MOTYyYEHHBIX
3HAHUW U YMEHUH MIPU PELIEHUN
npoecCHOHATBHBIX 3a7a4 B paMKax
YCBOGHHOTO Y4eOHOTO MaTepuaia.
OTBeTHI1 Ha BCE IOMOTHUTENbHBIC
BOIPOCHI Ha 3aIUTE.

40 Gasna - CTYIEHT BBITIOJIHUJ 33/1aHUE C
HeOOIbIIMMH HeTOUHOCTIMH. [Tokazan
XOpOILIUe BIaJICHUS] HABbIKAMU
MIPUMEHCHHUSI MTOJTYYCHHBIX 3HAHUN U
YMEHHUI MIPH peIieHnH MpodhecCuOHATBHBIX
3a/1a4 B paMKax YCBOSHHOT'O y4eOHOTO
matepuana. OTBeTUI Ha OOJIBIIMHCTBO
JIOTIOTHUTEIFHBIX BOIIPOCOB Ha 3aIIHTE.

30 6amnoa - CTyIEHT BBIMOJIHUI 3aJ]aHHE C
CYIIECTBEHHBIMU HETOYHOCTSIMU. [Tokazan
yIIOBJIETBOPUTENHHOE BIIAJICHIE HaBbIKAMU
IPUMEHCHUS TTOJTyYEeHHBIX 3HAHUHN U
YMEHHUH MIPH perieHnH MpodhecCuOHATbHBIX
3a/1a4 B paMKax YCBOSHHOT'O y4eOHOTO
matepuana. [Ipu oTBeTax Ha
JIOTIOTHUTEIIHFHBIC BOTIPOCHI HA 3aIIUTE
OBLIO AOMYIIEHO MHOTO HETOYHOCTEH.

(0 0ayuI0B - IPH BBHIMOJHEHUH 33/IaHUS CTY-
JICHT MPOJIEMOHCTPUPOBAT HEJJOCTATOUHBIH
YPOBEHbB BJIaJICHUSI HABBIKAMY IPUMEHECHHS
MOJTyYEHHBIX 3HAHUI M YMEHH MPH periie-
HUY TIPO(ECCUOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eObHoro matepuana. [Ipu
OTBETax Ha JIOTIOJTHUTEIHHBIC BOIPOCH Ha
3amuTe ObUIO TOMYIIIEHO MHOKECTBO He-
TOYHOCTEM.

HUTOI'O: 100
OaJUI0B

KpuTtepuu onieHKH pe3y/IbTaTOB 00y4eHHs 10 THCHHUILINHE:

0 — 64 % ot MakcUMalbHO BO3MOKHOM CyMMBbI 0aJIJIOB — «HEYAOBJIETBOPUTENIBLHO» (HEIOCTa-
TOYHBIN YPOBEHB JUISI TPOMEKYTOUYHOM aTTECTAIIMH 1O JUCIUTUINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «YJIOBJIETBOPUTEIBHOY (ITOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);

75 — 84 % 0T MaKCHMMaJIbHO BO3MOXHON CYMMBbI OaJIJIOB — «XOPOILIO0» (CpeTHUI YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI 0AJUTOB — «OTIUYHOY (BBICOKHIA (MaKCHMaITh-
HBII) YPOBEHB)
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3 TumnoBble KOHTPOJIbHBbIEC 33/IaHUSI MJIH HMHble MAaTePHAJIbl, HeOOXOAUMbIE IS
OLlEHKHU 3HAHMH, YMEeHUIi, HABBIKOB W (MJIM) ONbITA JAeSITEJbHOCTH, XapaKTepPHU3YIOLIHe
npouecc popMupoBaAHHUA KOMIETEHIMH B X0/1e 0CBOEHHs 00Pa30BaTeIbHOM MIPOrpaMMBbl

3.1 3apanus AJs TeKylero KOHTPOJIs yCIeBaeMOCTH

COBOKYIMHOCTh 3a/IaHUl K JIaDOopaTOpHBIM paboTaM, a Takxke, 3amanus Ha PI'P muciu-
winHbl «Cucmemsvl A8MOMAMUZUPOBAHHO20 NPOEKMUPOBAHUSL MEXHONOSUYECKUX NPOYeccos
MENnN0BbIX IEKMPULeCKUx cmanyuii» copMyInpoBaHa B METOAMUECKUX YKa3aHHSIX:

— 0o0mmMii ceTeBOM pecypc (I0CTyN U3 JIOKAIbHON KoMIbloTepHOU cett DOTMT)
\\1.1.1.30\Shared\ TermoBsic snmexrpudeckue cranuuu\l kypce (Maructpsl)\CATIP

Ilpumep munoeozo 3a0anus K 1a60pamopHwvim pabomam:

[Tnactuna, pasmepsr: a = 1700 mm; b = 800 mm; ¢ = 200 mm; r = 80 MM; TOJIIIMHA TIa-
CTUHEI — 14 MM.

Matepuan minactussl — Crans3.

XapakTepUCTUKU MaTepuana:

- npezen tekyuyectu — 235 Mlla;

- MOIyIb yrpyrocti — 2,0%10°, MITa;

- koo unment Ilyaccona — 0,30;

- IUIOTHOCTH — 7850 KF/MS;

- Koo uuueHT nuHeiHOTO pacmupenus — 1,12*10-
5 1/°C.

['pannyHbIe YCIIOBUS: IIAPHUpPHAS OMOpa 1O BHEII-
HUM kpomkam. Harpyska: 200 klla Ha moBepXHOCTH Iia-
CTHHBI.

[IpoBecTu pacuer HampsKEHHO-1e(HOPMHUPOBAHHOTO
COCTOSIHUS, CIIENIATh 3aKIIOUYEHHUE O TPOYHOCTH
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Ilpumep 3a0anusn k PI'P:

[IpoBectu pacueT HanpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSHUS, CAENATh 3aKJIIOUEHHE O
IPOYHOCTH, AaTh NPEIJIOKEHHS 10 YBEITHMUEHHUIO IIPOYHOCTH U KeCcTKOCcTH. Paccuntats k03 du-
[MEHTHI 3a1aca MoTepH YCTOWYMBOCTU (DOPMBI M 3HAUEHUS 4aCTOT COOCTBEHHBIX KOJIeOaHUM.

Cnopa 4-2400-5,3-4-2500 ATK 24.200,04-30

|

+{Qmin, MMHUMENEHaA NPUBEAEHHEA HErpYsKka

= Qmax, MaKCMManeHaA NEMBEdEHHaRA Harpy3Ka 0,3

E‘"IBbICDTa onopel [1700; 10000] 2500

HazeaHwe

OBozHaYeHHE

SHEYEHME # | WsobpaweHve Mopens
Onopa 4-2400-5,3-4-2500 ATK 24,200,04-50

Koa wzaenmus

<Koa He zapaH =

D3, HapYHHLIM AWAMETD KOMBLA 3360
D1, BHYTPEHHMIA AMEMETP KONBUA 3000
D2, AMEMETP UEHTPOE OTEEPCTHIA 3220
KonwyecTeo GonTos 16
OnameTp peskdel bonTa dhyHAEMEHTHOMO 56
D3, HEPYHHBI AMEMETD KONbLE 3360
D1, BHYTPEHHMIA AMEMETP KONBUA 2350
D4, anameTp onopbl 3000
51, TOAWKHE CTEHKH 20
d, AMaMETp OTBEPCTHA 70
53, TONWKHE KONBLA BEpXHErD 36
52, TONWMHE KONBLA HITKHE O 30 w

Konumponwsnusie eonpocwt npu 3augume PI'P:

1)
2)
3)
4)
5)
6)

Urto Takoe HanpspreHue?

OCHOBHBIE 3Tarnbl aHATU3a CIOKHBIX KOHCTPYKIIMH.

UTto Takoe riIaBHbIE HOPMAJIbHBIC HAIIPSKEHUS?

OO01re NOHATHS 0 KOHEYHO-3JIEMEHTHOM pacueTe KOHCTPYKITH.

Kaxkoit Busm umeer ypaBHEHHE J1s1 ONIPEICTICHUS TJIABHBIX HATIPSIAKEHUHN?
[Tepeuncnute OCHOBHBIE CBOWCTBA MaTepuaia, HEOOXOIUMBIE Ul pacueTa Hamps-

KEHHO-JIE(OPMHUPOBAHHOTO COCTOSTHUSI KOHCTPYKIIMH.

7)
8)
9)
10)
11)
12)
13)
14)
15)

UYro Takoe nedopmarusi?

Turbl Harpy3oK.

OcHOBHBIE CIOCOOBI PUIIOKEHUS HATPY3KH.

Uto npeacTaBiasioT coO0W TpaHUYHbBIE YCITOBUS?

CriocoObI 3a/1aHUs TPAHUYHBIX YCIIOBH.

THUIBI KOHEYHBIX JIEMEHTOB.

OcHOBHBIE CTIOCOOBI pa30MEHNE MOJIENIN Ha KOHEUHBIE 3JIEMEHTHI.

Otanbl coO3JaHUsI KOHEYHO-3JIEMEHTHOM CETKH Ha OCHOBE T€OMETPUUYECKON MOENH.
MeponpusTHs 10 YBETUUYEHUIO IPOYHOCTH U KECTKOCTU KOHCTPYKLIMH.
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Jlucr perucrpauuu udsMeHeHui Kk PI1J{

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KommuectBo
CTpaHHUIL
HN3MCHCHUA

[Moanuce
pa3paboTunka
PII




