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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

[lenpr0 M3ydeHUs AWCUUIUIMHBI SBJSICTCS TIOJNYYCHHE CTYJICHTAMH 3HAaHWKA 00 OCHOBHBIX METOJax M
3aavyax BBIYMCIUTEILHOW THAPOJUHAMHUKY, YMEHUI U HaBBIKOB MIPUMEHSATH COBPEMEHHOE MPOTPAMMHOE
oOecrieueHEe W KOMITBIOTEPHBIC KOMIUIGKCHI JUIsl pacu€Ta TapaMeTpoB paboumx IPOIECCOB
ra30TYpOMHHBIX U MApOTYPOWHHBIX YCTAHOBOK W JIBUTATENICH, MOCTPOCHUS T€OMETPUUICCKUX MOJIEICH MX
eraneil u y3JosB.

3ajgaun yaeOHOUW MUCIUTIITUHBL:

— (GopMHpOBaHWE CUCTEMBI 3HaHHMW OO0 OCHOBHBIX 3aKOHAaX, YPaBHCHHSAX, METOJaX W COBPEMEHHBIX
Mpo0JsieMaxX BBIYMCITUTEIBHON THAPOINHAMUKY;

— ¢dopMHUpOBaHME YMEHHS pemaTh 3aJa4dl THUAPOIWHAMHUKH C TMPUMEHEHHEM IPOTPAMMHBIX CHCTEM
KOMIIBIOTEPHOTO MOACTUPOBAHUS 1 KoMIbIoTepHOTO HHKuHUpUHTa (CAE-cuctem);

— (GOpMHpOBAaHWUE YMEHHUS pAIMOHAILHO COYETATh AHAIMTHUYCCKHE METOJBl M YHCJICHHBIC METOIBI
BBIYMCIIUTEILHON THAPOINHAMUKH;

— (hopMHUpOBaHUE HABBIKOB MPUMEHEHUSI COBPEMEHHBIX METOJIOB BBIYHUCIUTEILHON THIPOIMHAMUKH;

— (GOpMHpOBAaHUE HABBIKOB IMOCTPOCHUS (U3MKO-MEXaHWYECKHUX, MAaTEMaTHUYECKUX M KOMITBIOTEPHBIX
MOJICIICH JUIsl pEIICHWs 3aaad TMPUKIAJHOW MEXaHWKH, a HWMEHHO B OOJIaCTH Ta30TypOWHHBIX |
MapoOTYpOUHHBIX YCTAHOBOK W JIBHTATeNieH, C NMPHUMEHEHHEM IPOrPaMMHBIX CHCTEM KOMIIBIOTEPHOTO
nkuHupunara (CAE-cucrem).

1.2. U3yyaemble 00beKTbI TUCUUILIAHBI

— (HU3MKO-MEXaHMYECKHE NPOLECChl M SBJICHUS, MPOTEKAIOIINE B Tra30TypOMHHBIX, HapOTypOUHHBIX
YCTAaHOBKAX WM JIBUTATENSIX;

— KOHCTPYKIIMU, 000pYyIOBaHUE U JAPYrHe OOBEKThl COBPEMEHHON TEXHHUKU OTPACIIEH MPOMBIIUICHHOCTH:
BUTaTEeNIECTPOCHUE, aBUACTPOCHHME, pAKETOCTPOCHHWE U KOCMUYecKas TeXHHKa, HedrerazoBoe
o0opymoBaHue ISl TOOBIYHM, TPAHCTIOPTUPOBKH, XpPaHEHHSI U IEpepabOTKH YIIIEBOIOPOIOB;

— MH(POPMAIIMOHHBIE TEXHOJIOTHH;

— HAYKOEMKHE KOMITbIOTEpHbIE TEXHOJIOTUU Ha OCHOBE NpuMeHeHus nepenoBbix CAD/CAE-texHom0rmif;
— pacyE€THO-IKCIIEPUMEHTAIbHBIE TEXHOJIOTMH, CYNEPKOMIIBIOTEPHBIE TEXHOJOTMM U TEXHOJOTHU
pacnpeenEéHHbIX BBIYUCICHUH HA OCHOBE BHICOKOIIPOU3BOAUTEIBHBIX KIACTEPHBIX CUCTEM.

1.3. Bxoaublie TpedoBaHus

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

WHaukaTop J0CTHKEHHS
KOMIIETEHIIUH, C KOTOPBIM Cpencrsa
COOTHECEHBI ITaHUPYyeMbIe OLICHKH

pe3yIbTaThl 00yUeHUS

[Tmanupyemsbie pe3yabTaThl
o0ydeHus Mo AUCHUIUINHE
(3HaTh, yMETb, BIAJIETh)

Manexc

Kommerenmnus
WHJUKATOpa




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
[1K-2.1 WN-111K-2.1 (3HaeT coBpeMEHHBbIE METOIbI[3HAET COBPEMEHHBIE KonTposbHas
BBIUMCIIUTEIBHON WH(OPMAITIOHHBIC paboTa
TUIPOJMHAMUKH; CTPYKTYPY [TEXHOJIOTUH, CETEBbIC
1 UHTEep(EiC COBPEMEHHBIX |[KOMIBIOTEPHBIE TEXHOIOTHUH,
CUCTEM YHCIEHHOIO MaTEeMaTUYECKUE MTaKEeThI
MO/JIEIMPOBAHHUS; OCHOBHBIE
(u3nueckue cBoicTBa,
3aKOHBI IBUKECHUS
JKUJIKOCTEH M T'a30B;
(hu3MIeCcKue MPOIECCHI,
POTEKAIOIINE B
ra3oTypOUHHBIX,
MapoTypOMHHBIX YCTaHOBKaX
U JIBUTaTeNsX.
[1K-2.1 N/I-21TK-2.1 [CnocobeH ydacTBOBaTh B |YMeeT NPUMEHSITH 3ammura
pacueTHBIX U COBpPEMEHHBIE TPOrPaMMHO-  [MTabopaTOpHOI
PKCIIEPUMEHTAIbHbIX BBIUUCIUTEIbHBIE KOMILIEKCHI [pa0O0THI
WCCIICIOBAHUAX, IPOBOAMTD |IJIs1 UCCIIEIOBAHUS TIPOIIECCOB
00paboTKy 1 aHau3 1 peKUMOB pabOTHl 0OBEKTOB
pE3yJIbTAaTOB. podeccuoHaIbHON
NeSITeTbHOCTU
[1K-2.1 MJ1-311K-2.1 |Bnageer HaBbIKaMHu Bitageet HaBbIKAMH 3amura
UCIOJIb30BaHMS MaTEeMaTUYECKOro maGopatopHOi
MH(POPMAITMOHHBIX MOJICIIMPOBAHUS IIPU aHAIN3E [PaOOTHI
TEXHOJIOTHH, B TOM YHCJIE  |U pacdeTe 00BEKTOB
COBPEMEHHBIX CUCTEM npodeccuoHaIbHON
BBIUMCIIUTEIBHOMN NesITENbHOCTH
CUIPOIUHAMUKH, CUCTEM
KOMITBIOTEPHOTO
IPOEKTUPOBAHUS U
KOMIIBIOTEPHOTO
nmxuanprHra (CAD/CAE-

CUCTEMBI) JUIs PELIEHUS
npo0ieM ra3oTypOHHHBIX,
apoTypOUHHBIX YCTAaHOBOK

WU JBUTaTEJICH.




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
8

1. ITpoBeneHne yueOHBIX 3aHATHH (BKJIIOUYAs TIPOBEIC- 70 70
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:

- nexnmu (JI) 10 10

- naboparopusie padoTsl (JIP) 56 56

- MPaKTUYECKUE 3aHATHUS, CEMHUHAPHI U (MJIH) ApYTHE
BUJIBI 3aHATHH cemuHapckoro Tuna (113)

- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 4 4

- KOHTPOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 74 74
2. IlpoMexyTOYHAsl aTTECTALUS

DK3aMeH

JlnpbepeHmpoBaHHbIN 3a4eT 9 9

3auer

Kypcosoii npoext (KII)

Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIUTUTHHBI 144 144

4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC

8- cemecTp




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

3yueHne KOMIBIOTEPHBIX IIPOrPAMM IS
acCOLIMAaTUBHOTO MOCTpoeHUs 3D reoMeTpun ¢ LEebIo
[OCJIEYIOLIET0 MOJEITUPOBAHUS (PU3MUECKHUX IIPOLIECCOB

3 18

0

21

Tema 1. Beenenune B Siemens NX. Dcku3sl

3HAKOMCTBO C CUCTEMOI aBTOMAaTHU3UPOBAHHOIO
npoektupoBannd NX. Moxyns MoaenpoBaHue.
Co3nanue, OTKPBITHE U COXpaHeHue (ailia geTam.
Cucrema koopauHat. Turmbl 00beKTOB. YTIpaBieHue
Bujamu. Hapuratop moaenu. Beipaxkenus. KoncTpykTop
TOYEK.

Ockusbl. Pazmenienne scku3za. Beibop npuBsa3ok scku3a.
Crenienu cBobobl. Pazmepsl. AnbTepHaTUBHOE
pemenune. [IpoennpoBanne kpuBoi. I'eomeTpuueckue
orpaanyeHust. OTOOpaKeHNE U yIaIeHne OTPaHUICHUN.

Tema 2. KpuBble u moBepxHOCTH

bazoseie mnockoctu. Koopnunatueie ocu. Co3znanue
CJIO€B U yIPABJIEHHUE CIOSIMU. ACCOLIUATUBHOCTD.
Kpusas no 3akony. Kpusas cMmenienus.
CBépTKa/pa3BEpTKa KPUBOM HA TIOBEPXHOCTh. MOCTHK.
Cmnaiin. [TocTpoeHnne moBepXHOCTH IO KPUBBIM.
Coznanve MOBEPXHOCTH BHITATUBAHUEM U BPAILICHUEM.

Tema 3. Onepauuu ¢ TBEpAbIMU Tenamu. [locTpoenue
MPOTOYHOU 001acTU. DKCIOPT Fr€OMETPHH

Co3naHue Tell ¢ MOMOIBIO BBITSATUBAHUS U BPAIICHUS.
MoenupoBaHue ¢ MOMOIIbI0 IPUMUTUBOB (OJIOK,
[WTMHIIP, KOHYC, cdepa). MoaenupoBaHHe ¢ OMOIIBIO
KOHCTPYKTHBHBIX 2JIEMEHTOB (OTBEpCTHE, OOOBIIIKA,
CKpyTJIeHue pedpa, packa, ma3). [lapamerpudeckoe
KOHCTpynpoBanue. [Ipsmoe monennpoBanue. byeBsl
onepaunu. Beljenenrue moBepxHocTeil. DKCIopT U
UMIIOPT T€OMETPUH.

M3ydeHne BBIYUMCIUTENBHBIX KOMIUIEKCOB TS
[MOCTPOCHUS PACUETHBIX CETOK

21

Tema 4. ICEM CFD. HectpykTypupoBaHHbIE CETKH
Tetra

3HAKOMCTBO ¢ ceTouHbIM reHeparopom ICEM CFD.
OcHoBHbIEe HHCTpYMEHTBI. Monynbs Geometry.
[TocTpoeHne reoMeTpUIECKUX 00BEKTOB: BO3MOKHOCTH
ICEM. Monyns Mesh. Mcnonb3oBanue monyins Tetra
1S TOCTPOEHUS IPOCTPAHCTBEHHBIX
HECTPYKTYPHUPOBAHHBIX PACUETHBIX CETOK. [ 100anbHbIN
pa3Mmep anneMeHTa. M3MenpueHne CeTKU Ha rpaHuLax.
[TpoBepka Ha ommoOku. ICEM CFD.
HectpykTyprpoBaHHbBIE pacuéTHbIE ceTKHA. HacTpolika
MmapamMeTpoB pa3oueHuss Moaenu. [ 1o0anbHbINA 1
nokanbHbIe pa3mepsl. CoznaHue obaacTel JOKaIbHOTO
CTYIICHUS.




O0BeM

O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
3aHATHN 110 BUJAM B 4acaxX |3aHATHI 10 BUAAM
B Yacax

HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

JI JIP I13 CPC

Tema 5. ICEM CFD. CtpykrypupoBanHble ceTku Hexa
bnokunr. Pacuérnas cetka O-tumna. Pazbuenue pédep Ha
3amanHoe konnuecTBo y3i10B. Ckpuntsl B ICEM CFD.
(O030p OCHOBHBIX KPUTEPHUEB KAYECTBA CETKH.

Tema 6. [Toctpoenne pacuétroii cetkn B Workbench.
Moayib A7t TOCTPOESHUS JIONATOYHBIX MalTUH
ABTOMAaTHYECKasl T€HEPALNS PACUETHON CETKH.
KonuuectBo y3710B 1 31emMeHTOB. Pazmep anemeHTOB.
M3MenbueHne pacu€THON CEeTKHU.

MojpenupoBaHue PU3NIECKUX TMPOIECCOB B 5 20 0 32
THAPABINYCCKUX U ITHEBMATUYCCKUX CUCTEMAX

Tema 7. 3nakomctBo ¢ ANSYS CFX

Oo6mmee onmucanue u uaTepdeiic ANSYS CFX. Ummopt
pacuétHol ceTku. JlepeBo monenu. [lepeMeHHbIE.
Bripaxxenus. ®ynkunnu. OCHOBHBIE TapaMeTpPhl 3a1a4u.
['pannunble ycnoBus. CTallMOHApHBIA pacyér.

Tema 8. Hecranmonapusiii pacuér 8 ANSYS CFX
Bpewms pacu€ra u mar no BpeMenu. HeBs3ku.
Hawanpabie ycnoBus. ['paduku. AHUMAaIus. 3anuch
MPOMEKYTOUHBIX PE3YJIHTATOB

Tema 9. Pacuet 3aa4 TypOoOManmmHOCTpOEHHUS (OCEBOTO
poropa-craropa B ANSYS CFX)

3anaHue nepruoaAnYecKux rpanuil. Turnsl uHTEpdErcoB:
MEPUOUMYHOCTD, HHTEPPEIC MEXKITy padOYHM KOJIECOM H
HaTPaBJISIONIMM arnapatoM. Bpamienue odacty.
AHanu3 pe3ysbTaToB pacy€Ta B MOCTIIPOIIECCOPE.

HNTOI'O no 8-my cemecTpy 10 56 0 74

WTOI'O o nucLuIninge 10 56 0 74

Tematnka MpUMEPHBIX Ja00PATOPHBIX pabOT

HaumeHnoBaHnue TeMbl 1a00paTOpHON PadoThI

1 |[NX 7.0. 3HaKkOMCTBO C CUCTEMOI aBTOMAaTU3UPOBAHHOTO ITpoeKkThpoBaHus NX. Monaynb
MonenupoBanue. Co3aanue, OTKPBITUE U coOXpaHeHue ¢aitna aeranu. Cuctema koopauHat. Turbl
o0BekToB. Ynpasinenue Bugamu. HaBurarop monenu. Beipaxenus. KoHCTpyKTOp TOUEK.
Ocku3bl. BeinonHenue 3a1anuii o NOCTPOEHUIO 00BEKTOB Acku3a. Pazmenienue ackusa.

2 [NX 7.0. Beibop npuBsi3ok 3cku3a. CteneHu cBoOObI. Pa3Meprl. ATbTepHATHBHOE PEIIICHHE.
[IpoennpoBanue kpuBoii. ['eomerprnueckue orpannyenns. OToOpaxxeHue U yajaeHue
OrpaHUYCHUM.

3 [NX 7.0. Kpussle. basossie miockoctu. Koopaunarasie ocu. Co3iaHue ciIo€B U yIpaBJIeHUE
CJIOSIMU. ACCOLIMATUBHOCTb.




HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

ILIL.

4  INX 7.0. Kpusas no 3akony. Kpusas cmemienus. CBEpTka/pa3BépTka KpUBOM Ha TOBEPXHOCTb.
Moctuk. CrunaiiH.

5 INX 7.0. Ilosepxnoctu. [locTpoenue nopepxHoctH 1o KpuBbIM. Co3aHie TOBEPXHOCTH
BBITSITMBAHUEM M BpallleHueM. BrInomHeHe 3a1aHuil 110 TOCTPOSHHIO KPUBBIX U TIOBEPXHOCTEH

6 [NX 7.0. Onepauuu ¢ 3D tenamu. BeiTsruBanue Tein, BpailieHus. BeIoHeHUE 3a1aHuil IO
MOoCTpoeHu 0 00BEMHBIX Tell. [locTpoenue nporouHoit 061acTH. DKCIOPT T€OMETPUHI

7  INX 7.0. MoxenupoBaHHe ¢ TOMOIIBIO MPUMHUTHUBOB (OJI0K, IIWIMHIP, KOHYC, chepa).
MoienupoBaHue ¢ TIOMOIIBI0 KOHCTPYKTHBHBIX AJIEMEHTOB (OTBEPCTHE, OOOBIIIKA, CKPYTICHHE
pebpa, hacka, mas).

8 |INX 7.0. ITapamerpuueckoe koHCTpyupoBanue. [Ipsmoe moaenuposanue. bynessl oneparuu.
Brigenenue noBepxHocTed. JKCIOPT U UMIIOPT FEOMETPHUU.

9 INX 7.0. Hoctpoerne B NX 3D reomerpun mueka. [loctpoenune B NX pacuérnoii obmactu ais
THIPOLIMKIIOHA

10 |ICEM CFD. Iloctpoenue reoMeTpuiecKkux 00beKTOB. [locTpoeHne HeCTPYKTYpUPOBAHHON
pacuétHoli ceTku. HacTpoiika mapameTpoB pa3oueHust Mojaenu. [ 1o0anbHBIN 1 JOKaTbHBIC
pasmepsl. Cozanue 00s1acTel JIOKAIbHOTO CTYIICHUSI.

11 |ICEM CFD. ITocTpoenue CTpyKTYypHUpOBaHHOM reKcaroHanbHOU pacuéTHol ceTku. Co3nanue
6nokunra. Coznanue cetkn O-tuna. IIpoBepka kauecTBa CETKH.

12 |[ICEM CFD. Iloctpoenue B ICEM CFD HecTpyKTypUpPOBaHHOM CETKU THIA «TETpa» AJs
UIPOLIUKIIOHA

13 |ICEM CFD. Cxpuntsl B ICEM CFD. Co3nanue ckpunTa Jijisi IOCTPOCHHS TeOMETpHH (C
3aJaHHBIM JIMAMETPOM M JUIMHOM) U CTPYKTYPHUPOBAHHON pacUETHOM CETKOIA.

14 |ICEM CFD. Iloctpoenue cetok s pacuéra TeueHus B TpyOe. Cerka tuma Tetra

15 |[ICEM CFD. Iloctpoenue ceTok st pacuéra TeueHus B TpyoOe. Cerka tuna Hexa
CrpykrypupoBannblie cetku Hexa biokunr. Pacuérnas cetka O-tuna. Pa3ouenue pédep Ha
3aJaHHOE KOJINYECTBO Y3JIOB.

16 |[ICEM CFD. Cxkpuntsl B ICEM CFD. O030p OCHOBHBIX KpUTEpHEB Ka4eCTBA CETKH.

17 |Workbench Meshing. IToctpoenue pacuérnoii cetku B Workbench Meshing. Konuuectso y3noB
1 1eMeHTOB. Pa3mep anemeHToB. 3MenbueHne pacu€THOM CETKU.

18  |TurboGrid. Moaysb ISl IOCTPOCHUS JOMATOYHBIX MAITMH ABTOMAaTHYECKAs TeHEPAIIUs
pacu€THON CETKH IO 3aJJaHHOU CTPYKTYPE.

19  |Pacuér Teuenus B TpyOe: 3anaua [lyaseitna. CpaBHeHHE ¢ aHATUTUYECKUM PELIEHUEM 3ajaun

20 [MopenupoBaHue TedeHus B nepeMemnmBaromeii Tpyoe (Injection Mixing Pipe uz ANSYS CFX
Tutorials)

21 [MopenupoBanue TeueHus apiMa u3 TpyOsr (Circular Vent u3 ANSYS CFX Tutorials)

22 [Pacuér B ANSYS CFX 3amaun 06 o6paTHOM KJjiamaHe

23 |Pacuér crarnueckoro mukcepa B ANSYS CFX. JIunuu Toka, KOHTYpHOE pacmipe/ieiieHue,
aHMMAIIHS

24 [Pacuét cratuueckoro mukcepa Workbench. I'paduku, BekTopHOE pacnpenesnenue

25 |MogenupoBaHue Te4eHUs B 0ceBOM poTope u cratope (Axial Rotor/Stator n3 ANSYS CFX
Tutorials)

26 [Pacuér pabodyero kojeca 0CeBOM CTYNEHH Hacoca

27 |Pacuet oceBoro kommnpeccopa. CtaudoHapHas 3aja4da

28 |Pacuet oceBoro komnpeccopa. Hecrannonapnas 3amaqa. Pacuér nedopmarmu u HanpsokeHUi




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

IIpoBeneHye NEKINOHHBIX 3aHATHH MO AUCIUIIIIMHE OCHOBBIBAETCSI HA aKTUBHOM METOJIE 0OyuYeHMs,
[IPY KOTOPOM Y4YalllMecs HE MAcCUBHBIC CIIyIIATENIM, a4 aKTUBHBIC YYaCTHUKHU 3aHATHs, OTBEYAIOLIME HA
BOIIPOCHI IpenojaBaTens. Bompocsl npenojasarens HaleleHbl HA aKTHMBM3ALUIO MIPOLECCOB YCBOEHUS
MaTepHaia, a TaKKe Ha pa3sBUTHE JIOTMYECKOrO MblluleHHs. IIpenonaBatens 3apaHee HaMEdaeT CIIMCOK
BOIIPOCOB, CTHUMYJIMPYIOIIUX aCCOLUUATUBHOE MBINUICHHE U YCTAaHOBIIEHHE CBA3EH C PaHEe OCBOECHHBIM
MaTepUAIIOM.

IIpoBenenne 1abOpaTOpHBIX 3aHATHII OCHOBBIBAETCS HAa HMHTEPAKTUBHOM METOJI€ OOYYEHUSs, INpH
KOTOPOM 00ydaroIuecs: B3auMOAECHCTBYIOT HE TOJIBKO C IIpernojiaBaTeseM, Ho u Apyr ¢ apyrom. Ilpu stom
TOMUHHMPYET aKTHBHOCTb y4YallMXcsl B Ipolecce oOydeHus. MecTo mpenopaBaTenss B MHTEPaKTHBHBIX
3aHATHUAX CBOAUTCS K HAIPABJICHUIO JIESATEIbHOCTU O0YYAIOLIMXCS HA TOCTHKEHUE LieJIe 3aHATHUs.

IIpu npoBeneHNH yueOHBIX 3aHATUH HCIIOIb3YOTCS HHTEPAKTUBHBIEC JIEKLIUH, IPYTIIOBLIE TUCKYCCHUH,
pOJIEBBIE UTPBI, TDEHUHTU U aHAIIU3 CUTYaluil 1 MMUTALIMOHHBIX MOJENEH.

5.2. MeToau4veckue YKazaHnuda AJasl oﬁyqamnmxcsl M0 U3YYCHUI0O NUCHUIIJIHUHBI

I[lpy  wW3y4eHMH  JOUCHUIUIMHBI ~ OOYYalOIIMMCSl  1[1€]1ecO00pa3sHO  BBINONHATH  CIEIYIOLIHE
PEKOMEHIAIHH:

1. U3y4enne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nuOo pasziena Mo YYeOHHMKY WIM KOHCIEKTHBIM MaTepHuajam
PEKOMCHAYCTCA IO IMMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMHHBI, OIIPCACIICHU A, IIOHATHA pa3aciia.

3. Oco0oe BHMMaHUE CIIEAYeT YJEIUTh BBIMOJIHEHHUIO OTYETOB IO JIAOOpPaTOpPHBIM paboTaM H
WHIMBUIYaTbHBIM KOMIUIEKCHBIM 33/IaHHSIM Ha CAMOCTOSITENIBHYIO PadoTy.

4. Bcs TemaTHKa BOIPOCOB, M3YYaE€MBIX CaMOCTOSITENIBHO, 33Ja€TCsl Ha JICKIUSAX MPEIOAaBaTelIeM.
M >xe naroTcsi MCTOUYHUKY (B TMEPBYIO OYepe/b BHOBb M3aHHBIC B MIEPUOIUYECKON HAyYHOH JIMTepaType)
TSt GoJIee IETATbHOTO MOHMMAHHUS BOTIPOCOB, O3BYYSHHBIX Ha JICKITHH.

6. [lepevyenb yueOHO-MeTOAMYECKOT0 U MHGOPMALMOHHOI0 00ecTedeHHus
JJISl CAMOCTOSITE/ILHOM PadoThl 00YUYaIOIIUXCH M0 JUCHUTLINHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JJUTEPATYpa

bubnuorpaduyeckoe onvcanue KonunuectBo
Ne ni/m (aBTOp, 3aryaBue, BUJ U3/IaHUS, MECTO, U3/1aTEILCTBO, 9K3EMILISIPOB B
TOJl U3/IaHUs1, KOJIMYECTBO CTPAHUII) OnoOINOTEKE

1. OcHoBHas JuTEpaTypa

1 BreacHue B MaTeMaTHYeCKOE MOCIIMPOBaHUE : yueOHoe ocobue / B. H. 35
AmnxmuH [u 1p.]. - M: Jloroc, 2007.
2 OcHoBHEIe nTontokeHus 1 oomue meroasl / [lox pen. B. I1. Huamosckoro. 13

- Mockga: , Mup, 1991. - (BerauciuenbHbIe METOJIBI B THHAMUKE
YKUIKOCTEH : B 2 T. : mep. ¢ anri.; T. 1).

2. JlonoJiHMTEBHAS JIUTEPaTypa

2.1. YueOHble U HAYUYHbIE U31aAHUS

1 [TomoB 1. H. 'mnpomexanuka : yue6nuk ams By3os / JI. H. ITonos, C. C. 76
[Tanauortu, M. B. Pg6ounun. - Mocksa: U3n-so MI'TVY um. H. D.
baymana, 2002.




2 Camapckuit A.A. Marematuueckoe mojenupoBanue: Uneu. Metozs. 14
[Tpumepsl / A.A. Camapckuii, A.I1. Muxaiinos. - M.: ®usmatiur, 2005.

2.2. llepuonnueckue U3TaHus

| He ucnons3yercs |

2.3. HOpMaTHBHO-TeXHI/I'—[eCKI/le H3JaHuA

| He ucnons3yercs |

3. MeToanueckue YKazaHud A4 CTYACHTOB 110 OCBOCHUIO JUCIHUIIJIMHBI

| He HCIIOJIB3YCTCA |

4. Y4eOHO-MeTOUYECKOE 00eciedeHe CaMOCTOSITeILHOM PadoThl CTy/IeHTa

| He ucnons3yercs |

6.2. DiieKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTypa

HocTtynHocTh
(cers UnTepuer /
HaumenoBanue Cchlika Ha
Brsmreparypel pa3paboTku UH(pOPMAIMOHHBIN pecypc HIOKaIbHa CeTh,
aBTOPHU30BAHHBIN /
CBOOO/IHBIH JJOCTYTI)
JlonomautenbHas ([Tonos /1. H. I'mapomexanuka : http://elib.pstu.ru/Record/lan |ceTs MHTEpHET;
TuTeparypa yue0. mocobue / [Tomos 1. H., RU-LAN-BOOK-106280 |aBTOpH30BaHHBIN
[Tananortu C. C., Ps6unun M. B. - JIOCTYII
Mocksa: MI'TY um. baymana,
2014.
OcHoBHas ®enoposa H. H. Monenuposanue |http://elib.pstu.ru/Record/ipr |ceTs MnTEpHET;
nreparypa CUIPOra30JMHAMUYECKUX books68793 aBTOPHU30BaHHBIM
mporeccoB B [IK ANSYS 17.0 : TOCTYTI

yaeOHOe ocooue / H. H.
®enoposa, C. A. Banerep, 10. B.
3axaposa. - HoBocubupck:
HoBocubupckuii rocy1apcTBEeHHBIN
APXUTEKTYPHO-CTPOUTETBHBIN
yauBepcuteT (Cubctpun), 9bC
ACB, 201

6.3. JIuneH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe odecrevyeHue,
HCII0JIb3yeMoe MPHU 0CYIIeCTBJICHHH 00pa30BaTeJbLHOI0 Mpolecca no JUCHUIIINHE

Bug I10 Haumenosanue I10
OmnepanvoHHbIE CHCTEMBI Windows 10 (moxn. Azure Dev Tools for
Teaching)
OducHbIC TPUITOKECHHS. Microsoft Office Professional 2007. .
42661567

[TpuxiagHoe nporpamMmHuoe obecrnieueHue oouero HazHauenust  |Dr.Web Enterprise Security Suite, 3000
i, [THUITY OLTHUT 2017

[TpuxiagHoe nporpammuoe obecrieuenue oodmiero Hasnauenust |MATHCAD 14 Academic, [THUITY

2009 r.
Cucremsl ynpaBieHuUs! TPOESKTAMH, UCCIIETOBAHUSIMH, ANSYS (oum. 1062978 )
pa3paboTKOH, MPOSKTHPOBAHUEM, MOJISITUPOBAHUEM 1
BHEPEHUEM




Buzx I[1O

Haumenosauue [10

CucTeMbl yIIpaBiIeHUS TPOSKTAMH, UCCIIET0OBAHHUSIMH,
pa3pabOTKOM, TPOCSKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPEHUEM

NX Academic Perpetual License Core
+CAD +CAE +CAM (norosop
NeP/43469-02-ITHUITY ot 03.12.2015)

6.4. CoBpeMeHHBbIe NIpoeccoHaNbHBbIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE
CIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble PH OCYLIeCTBIEHUN 00Pa30BaATEIbHOIO

nmponecca 1mo imcCuuIinue

Haumenosanue

Ccoika Ha HHGOPMAIIMOHHEKIN pecype

baza mannbix Scopus

https://www.scopus.com/

ba3a nanaeix Web of Science

http://www.webofscience.com/

HNCCIICA0BATCIbCKOT'O IMOJIMTEXHUYCCKOI'0O YHUBEPCUTETA

basa naHHBIX Hay4YHOU EKTPOHHOIN OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas 6ubnmoteka [lepMckoro HalimoHaIbHOTO http://lib.pstu.ru/

DIeKTpOHHO-OnOImoTeueas cucrema Jlanb

https://e.lanbook.com/

DnexTpoHHO-O0nbmoTeuHas cucrema [PRbooks

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynsrantllntoc

http://www.consultant.ru/

7. MaTepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca mno

JTUCIHHUILINHE
. HanmenoBanue He00X0IMMOTr0 OCHOBHOT'O 000PYI0BaHHUS
Bupn 3anstuit KonuuectBo equnuig
Y TEXHUYECKHUX CPEICTB 00ydeHUs
JlaGopaTopHas KommbroTep 12
pabota
Jlexnus KommbroTep 1
Jlexuust [IpoexTop 1

8. DoHI OLEHOYHBIX CpeaACTB IMCINIIIMHBI

|OHI/IC21H B OTACJIBbHOM JJOKYMCHTC

10



MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparuun
®denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEkKICHUE
BBICIIETO 00Opa30BaHUS
IlepMcKHui HANMOHAJIBHBIN HCCIEA0BATEIbCKUMN
MOJIUTeXHUYECKUIl YHUBEPCUTET

P®OH/JI OHEHOYHBIX CPEACTB

JJIS IPOBEAECHUSA MPOMEKYTOYHOM aTTecTAUM 00yYAIOIIUXCS MO TUCHHUILIHHE
«CoBpeMeHHbI€ KOMIILIOTEPHbIE TEXHOJOTHH B NHKEHEPHBIX 321a49aX»
Ipunoscenue k paboueit npozpamme OuCyURIUHBL

HanpasJieHue NoAroTOBKH 13.03.03 DHepreTuyeckoe MaTMHOCTPOCHUE
Hanpasiennocts (mpoguiib) l"azonepekaunBaronie TypOUHHbBIC
00pa3oBaTeIbHOI NPOrpaMMBbI: YCTaHOBKHU U DHEPrE€TUYECKHUE CUCTEMBI
KBamnpukanus BeIyCKHUKA' OakanaBp

Boinyckaromas kageapa: PakeTHO-KOCMUYECKAsl TEXHUKA U
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®opma 00yueHMH: OYHasi/3a04Has
Kypec: 4/5 Cemectp(bi): 8/10
TpyroeMKoOCTb:

KpenuTos o pabouemy yueOHOMY IJIaHYy: 4

Yacos no paboueMy yueOHOMY TIJIaHY: 144

DopMa NPOMEKYTOYHOM ATTECTALUM
Judd. 3aqer: 8/10

[Tepms, 2022



@oH OUEHOYHBIX CPEIACTB Ui TPOBEJACHUS MPOMEKYTOUYHOW aTTECTAINH
00yJaroNMXCs M0 TUCIMIUINHE SBISCTCS YacThiO (MPHIOKEHUEM) K pabodeil mporpamme
TUCIUTUTHHBL. DOHJT OIEHOYHBIX CPEACTB JUISI TIPOBEICHUS MPOMEKYTOYHOW aTTeCTallun
00ydJaromuxcs Mo IUCIHUIUIMHE pa3paboTaH B COOTBETCTBUM C 0OIIed yacThio (oHna
OIICHOYHBIX CPEICTB I TPOBEIACHHS IPOMEKYTOYHOH aTTecTallii  OCHOBHOM
00pa30oBaTeNbHON MPOrPaMMBI, KOTOpasi YCTAaHABJIUBAET CHCTEMY OIICHUBAHUS PE3yJIbTATOB
MIPOMEXYTOYHON aTTECTAIIMHN ¥ KPUTEPUU BHICTABJICHUS OIeHOK. DOH]T OTICHOYHBIX CPEJICTB
JUISL  TIPOBEJCHUS MPOMEKYTOUYHOW  aTTeCTallMd  OOydYaIomUXCS M0  JAWCIHUIUINHE
yCTaHaBiIMBAaeT (GOPMBI M  TPOIEAYPHl  TEKYIIETO KOHTPOJIS  yCIIEBAEMOCTH H
MPOMEXYTOYHON aTTECTAIIMH 00YUYaIONTUXCS 110 JUCIUILTAHE.

1. IlepeyeHbr KOHTPOJMPYEMBIX Ppe3yJabTATOB OOy4YeHHsl 10 AMCUMILIMHE,
00beKThI OLICHMBAHUS M BH/IbI KOHTPOJIS

Cornacuo PIIJI ocBoeHue y4yeOHOro MmaTepuana IUCLUIUIMHBI 3aIlVIAHUPOBAHO B
TeueHne OJHOro cemectpa (8-ro cemectpa y4eOHOTo IuiaHa) M pa3OUTO Ha 3 y4eOHBIX
Monyns. B kaxaom Moayne npeaycMOTpeHbl ayAUTOpPHBIE JIEKIMOHHBIE 3aHATUS H
nabopaTopHble paboThl, a TAKXKE caMOCTOsITeNIbHAs paboTa CTYAeHTOB. B paMkax ocBoeHus
y4eOHOTO Marepuaja IUCIUIUIUHBL (OPMUPYETCS KOMIOHEHTHl KOMIICTEHIIMH 3Hamb,
ymembw, énadems, ykazaHHble B PIIJI, koTOopbie BBICTYNAIOT B KaYECTBE KOHTPOJIUPYEMBIX
pe3ynbTaToB 00ydeHUs 1Mo AucIuIuInHe (Tadm. 1.1).

KoHTpons ypoBHSI YCBOGHHBIX 3HAaHUH, OCBOCHHBIX YMEHHUH U HPHUOOPETEHHBIX
BJIAJICHUI OCYIIECTBISIETCA B PaMKaX TEKYIIETo, pyOeKHOTO M MPOMEKYTOYHOTO KOHTPOJIS
OpU U3YyYEHUH TEOPETHYECKOro MaTepuania, cllaye OTYETOB IO JIAOOpaTOpHbIM paboTaM U
sK3aMeHa. Buibl KOHTpoIs cBeJieHs! B Tabmuny 1.1.

Ta6muma 1.1. TlepedueHb KOHTPOTUPYEMBIX PE3YIHTATOB OOYUCHUS MO AUCITUTIIIMHE

Buja xouTpoOss

KonTpoaupyemble pe3yibTaThl 00y4eHH - - -
TeKyLIHUIi PYOeKHbII HUTOTOBBII

no aucuumiauHe (3YBbI)
C TO | OJIP | T/KP | nudd. 3auer

YcBoeHHDBIE 3HAHUSA

3.1. 3naer cTpykTypy U HHTEpPEHC COBPEMEHHBIX 101 KPI B
CHCTEM YHCIIEHHOT'O MOJIEJTMPOBAHHA. 102 KP2
3.2. 3HaeT COBpEeMEHHBIE METO/IbI BEIYHCIUTETHHOM TO3 KP3 7B

TUAPOJIMHAMUKH; OCHOBHBIE (PU3UYECKHE CBOWCTBA,
3aKOHBI JIBUKEHHUSI XKHUJIKOCTEH U Ta30B; (QU3HUECKUE
MIPOIIECCHI, MPOTEKAIOITNE B Ta30TYPOUHHBIX,
MapoTypOWHHBIX YCTAaHOBKAX M IBUTATEIISIX.

OcBoeHHbIE YMeHHUS

¥.1. CnocobeH yyacTBOBaTh B PaCUETHBIX U OJIPI, 113
9KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUSX, IIPOBOIUTD OJIP28
00paboTKy M aHaIu3 Pe3yIbTATOB.




Bua koHTpOJIA

Kontpoaupyemblie pe3yJibTaTbl 00y4eHHsI

o mucmunmHe (3YB1) TeKyIui PYOeKHBII HUTOTOBBIii

C TO OJIP | T/KP | nudd. 3auer

IIpnoGperennnie BiIa1eHAs

B.1. Biajgeer HaBBIKAMY HCIIOJIBL30BAHUS OJIP1, K3
MHQOPMAIIMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE OJIP28
COBPEMEHHBIX CHCTEM BBIYUCINTEIHLHON
TUIPOANHAMHKH, CHCTEM KOMITBIOTEPHOTO
MPOEKTHPOBAHMSI U KOMITBIOTEPHOTO HHKMHUPUHTA
(CAD/CAE-cucteMsl) 1jIst peieHns IpodieM
ra3oTypOHMHHBIX, TAPOTYPOUHHBIX YCTAHOBOK U
JBUTATEJICH.

C — cobecedosanue no meme;, TO — xonnoxkeuym (meopemuueckuti onpoc);, OJIP — omuem no
aabopamopnou  pabome;, T/KP — pybedcnoe mecmuposanue (KOHMpoOIvbHAs paboma);
TB — meopemuueckuii eonpoc, II3 — npaxmuuecxkoe 3adanue; K3 — xomnnexcroe 3adanue
9K3AMEHA.

WTOroBoil OLIEHKOW JOCTHKEHHSI PE3YJIbTaTOB OOYYEHHS IO JUCIUIUIMHE SIBISETCS
NPOMEXYTOYHAsI aTTecTalus B BuAe AUPPEpeHIIMPOBAHHOIO 3a4eTa, MPOBOAUMAS C YIETOM
pe3yIbTaTOB TEKYILIETO U PYOEKHOTO KOHTPOJISL.

2. Buabl KOHTPOJIS, TUNOBbIe KOHTPOJbHbIE 33aJaHUS M HIKAJbl OleHHMBAHUA
pe3yJbTaToB 00y4YeHUs

Texymuii KOHTPOJb YCHEBAEMOCTH HMEET IeJIbl0 OOecrneueHne MaKCHMaJbHOU
3(pPEKTUBHOCTU Y4eOHOrO IMpolecca, YIpaBiIeHHe MpoLueccoM (pOpPMHUPOBAHUS 3a/1aHHBIX
KOMIIETEHIIMI OO0yyaembIX, IOBBIIICHHME MOTHBAIlMM K YydeOe U MpeaycMaTpHUBaeT
OLICHMBAHME XOJ[a OCBOEHUS TUCHUIUINHEL. B cooTBeTcTBUM C [los0XkeHnem o mpoBeneHun
TEKYIIero KOHTPOJsSl YCIEBAEMOCTH W IMPOMEKYTOYHOM arTrectalvyd O0O0yYarouuxcs I0
o0Opa3oBaTebHBIM IpPOTpaMMaM BBICIIET0 O0pa30BaHHs — MporpamMMaM OakanaBpHaTa,
cenpanurera ¥ marucrparypsl B IIHUIIY npenycmorpensl crnenyrommue BHIBI H
NEPUOJUYHOCTh TEKYILIETO KOHTPOJISl YCIIEBAEMOCTH 00YYarOIINXCS:

— BXO/IHOM KOHTpPOJIb, MPOBEPKAa MCXOAHOTO YPOBHS MOJATOTOBIEHHOCTH 00y4aeMoro
U €r0 COOTBETCTBHS NMPEABABIIEMBIM TPEOOBAHUAM /IS U3yUSHHS TAaHHOW AUCLUIUINHBI,

— TeKyIIUA KOHTPOJIb YCBOEHHUSI MaTepuania (YpOBHS OCBOEHHS KOMIIOHEHTA «3HATh»
3a/laHHBIX KOMIIETEHLMI) Ha KaXXJIOM TPYNIOBOM 3aHSITHUM M KOHTPOJIb IOCENIaeMOCTU
JICKIIMOHHBIX 3aHSITHH;

— IPOMEXKYTOUYHBIH U PYOEKHBI KOHTPOJb OCBOCHHUS O0y4YaeMBIMH OTIEIbHBIX
KOMIIOHEHTOB «3HATh», «YMETb» 3aJlaHHbIX KOMIETEHLHH IIyT€M KOMIIBIOTEPHOTO WIIH
OJJAaHOYHOTO  TECTHPOBAHUS, KOHTPOJBHBIX  OIPOCOB, KOHTPOJBHBIX  paloT
(MHIMBUAYAIBHBIX JOMAIIHUX 3aJaHMi), 3alIUTHl OTYETOB MO JabOpaTOpHBIM paboTam,
pedeparos, rcce u T.a.

PyOexHbINl KOHTPOJb MO JUCHMIUIMHE MPOBOAMTCS HA CIEAYIOLICH Hemene IMocie
NPOXOXKIAEHUS MOJIYJId JOUCUUIUIMHBI, a IPOMEXYTOUHBII — BO BpeMs Kaxa0ro
KOHTPOJIBHOTO MEPOTPUATHS BHYTPH MOYJIEH TUCIMUILTUHBI,

— MEXCECCHOHHAasl aTTecTalys, €IMHOBPEMEHHOE IIOJBEJICHUE WTOrOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOIO pa3a B CEMECTP IO BCEM IMCLMIUIMHAM JUIs KaXA0ro
HaIpPaBJICHUS MTOATOTOBKY (CIIELUATIBHOCTH), Kypca, TPYIIIbL;

— KOHTPOJIb OCTaTOYHBIX 3HAHUM.




2.1. Tekymuii KOHTPOJIb YCBOEHHSI MaTepuaJja

Texylmuii KOHTPOJIb YCBOEHUSI MaTteprasa B (popMe coOece10BaHns I BBIOOPOUYHOTO
TEOPETUYECKOIO OIpOCa CTYAECHTOB IIPOBOAUTCA IO KaXJAoW TeMe. Pe3ynbrarsl 110
4-GanbHOM IIKaJe OLEHUBAHMS 3aHOCSTCS B KHIJKKY MPENOJaBaTeNs U yYUTHIBAIOTCS B
BH/JIC NHTETPAIILHOU OLIEHKHU IIPU POBEICHUM IIPOMEKYTOUHON aTTECTALINH.

2.2. PyOe:xxHblii KOHTPOJIb

PyOexxHbIif KOHTPOJL JUIsI KOMIUIEKCHOTO OLIGHMBAHUS YCBOCHHBIX 3HaHHM,
OCBOCHHBIX YMECHHH U MPUOOPETEHHBIX BlajeHu (Taba. 1.1) mpoBoautes B popMe 3aIuThI
71a00paTOPHBIX PabOT U pyOEKHBIX KOHTPOJIBHBIX Pa0OT (MOCE U3YUCHUS KaXKIOTO MOAYJIS
y4eOHON JUCIUILINHEI).

2.2.1. 3amura 1a60paTOpPHBIX padoT

Bcero 3amnannpoBano 28 mabopaTopHbIX padoT. THUITOBBIE TEMBI JJAOOPaTOPHBIX pabOT
npuBenieHsl B PI1/I.

3amuTa 1a060paTopHON PabOTHI MPOBOANUTCS HHIUBUIYATEHO KaXIBIM CTYJCHTOM WITH
Tpynmnou cTyaeHTOB. THUMOBBIE IIKala U KPUTEPUU OLICHKU IMPUBEJCHBI B OOIIEH 4YacTu
®OC obOpa3zoBaTeIbHOIN MPOTPAMMBI.

2.2.2. PyGexnasi KOHTpPOJIbHAsi padoTa

Cormacuo PIIJ] 3ammanupoBano 3 pyOexHble KOHTpombHbIE paboTsl (KP) mocme
OCBOCHHUSI CTyAeHTaMu ydeOHbIXx wmonyneil auciuiuinHel. [lepBas KP mo momymo 1
«3yyeHue KOMIbIOTEPHBIX MPOTPaMM JJisi aCCOUMATUBHOrO nocTpoeHus 3D reomerpun c
[EJIBI0 TOCIEAYIOMIEr0 MOJECTUPOBaHUs (PU3NUECKUX mporeccoB», BTopas KP — mo moxymto
2 «M3ydyeHue BBIYMCIUTEIBHBIX KOMIUIEKCOB JJISI MIOCTPOCHHS PACUETHBIX CETOK», TPEThS
KP — mo monymo 3 «MonenupoBanue (GU3HUECKHX MPOIECCOB B TUAPABINYECKUX U
ITHEBMATUYECKUX CUCTEMAX.

Tunospie 3aganus nepsou KP:

1. Ockusbl. Pa3menienue sckuza. BeiOop nmpuBsS30K 3CKU3A.
2. Coznanue CIIOE€B U yIpaBIECHUE CIIOSMHU.

3. [TocTpoeHue MOBEpXHOCTHU MO KPUBBIM.

4. Co3nanue MOBEPXHOCTH BBHITSITUBAHUEM U BPAILIEHUEM.
5. Co3gaHue Ten ¢ MOMOIIBIO BRITSTUBAHUS U BPAILICHHUS.

Tunoseie 3aganus sropoii KP:

1. Beibop Tuma u pazmepa sueek pacu€THON CETKH.

2. ITocTpouTh pacué€THYIO CEeTKY IS 3a/1aHHOM T€OMETPHUH.

3. Ucnonb3oBath MOJYJIb Tetra  mma  nmocTpoeHus IIPOCTPAHCTBEHHOMN
HECTPYKTYPUPOBAHHOW PACUETHOM CETKHU.

4. IloctpouTts pacuétHyto cetky B Workbench.

Tunossle 3axanus Tperbei KP:

1. PaccuuTtath noTepu JaBICHUS B CYXKAIOUIEMCS KaHaJle.
2. IlocTpouTh MOJENb JABWKEHHS BOCXOISLIETO TOTOKAa BO3JyXa B TOJOCTH C
HarpeBarolencs HUKHEN CTEHKOM.



3. IlocTpouTs MoOIENb HarpeBa KHIKOCTH HpU OOTEKaHWH TBEPAOTO HATPETOTO Tela
(TETUI00OMEHHUK).

4. [lony4uuTh KapTUHY TE€UEHUS BA3KOH HEHBIOTOHOBCKOM KUKOCTH.

5. [Tony4nTh KapTUHY pacceMBaHUs JbIMa, BEIXOSIIETO U3 TPYObl, OOKOBBIM BETPOM.

Tunossle 1MIKala U KPUTEPUU OLEHKHU PE3yJbTAaTOB PYyOEkKHOW KOHTPOJBHON pabOTHI
npuBeieHbl B 001el yactu @OC o0pazoBaTeIbHOM MPOrPAMMBI.

2.3. BpinosiHeHHe KOMILIEKCHOTO0 MHAUBHIYAJIbHOIO 3aJaHUS HA
CAMOCTOSITEJIbHYIO padoTy

Jlnst olleHWBaHMSI HAaBBIKOB M OMbITA ACSATENILHOCTH (BIaJeHUs), KaK pe3yiabTaTa
0o0y4eHHs MO JUCLHUILUIMHE, HE MMEIOLEH KypCOBOTO MPOEKTa MM padOThl, UCIOIb3YETCS
UHAUBUAYaJIbHOE KOMIUIEKCHOE 33aJJaHUE CTYJCHTY.

TunoBble mIKajJa W KPUTEPUH OLIEHKH PE3yJIbTAaTOB 3alllUThl HHAMBUAYAIHHOTO
KOMIUIEKCHOTO 3aJaHus npuBeieHbl B 001el yactu @OC o6pa3oBaTebHON TPOrPaMMBI.

2.4. IIpoMe:KyTOUHAS aTTeCTAIUsA

Jlommyck K mpOMEKYTOYHOW aTTeCTAallMU OCYLIECTBISETCS MO pe3yabTaTaM TEKYIIEro u
pYOEXXHOTO KOHTpOJSA. YCIOBUSIMH JONycKa SBJISIOTCS — yCNEHIHas cjaada  Bcex
71a00paTOPHBIX pabOT U MOJIOKUTENIbHAS MHTETpajbHAsl OLIEHKA 110 pe3ysibTaTaM TEKYIIEro
U pyOEKHOTO KOHTPOJIS.

2.4.1. llpouenypa npoMe:KyTOYHOM aTTecTalM 6e3 J0MOJHUTEIHLHOI0
aTTeCTAHOHHOI0 MCIBITAHUS

[TpoMexxyTouyHasi aTrTecTaiusi MPOBOAUTCA B ¢dopMe 3adera. 3ayeT MO IUCHUTUIIMHE
OCHOBBIBAETCA HA PE3yJbTaTaxX BBIMNOJHEHUS MPEAbIAYIINX WHAWBUYAJIbHBIX 3aJaHUI
CTYZEHTA M0 JaHHOW TUCUUILIUHE.

Kputeprn BbIBEIEHHMSI WTOrNOBOM OIEHKM 3a KOMIIOHEHTHl KOMIIETCHIIMA MpHU
MPOBEJIEHUHU MPOMEKYTOUHOM aTTECTaIlMi B BUJE 3a4eTa MpuBeaeHbl B o0mieit vactu ®OC
0o0pa3oBaTebHON TPOrPAMMBI.

2.4.2. Ilpouenypa npoMe:KyTOYHOI aTTeCTAIUM C IPOBeleHHEM aTTeCTAIlHOHHOT 0
HCHBITAHUA

B otrmenpHbIX chydasx (HampuMmep, B Ciy4yae IepeaTTecTalud JUCLUILIAHBI)
MPOMEXKYTOYHAsI aTTECTalldsg B BHJE 3a4eTa M0 AUCIUIUIMHE MOXET MPOBOJIUTHCS C
MPOBEACHUEM aTTECTAIIMOHHOTO UCIBITAHUA MO OuneraM. busier cofepXutT TeopeTudecKue
Boripocsl (TB) miist mpoBepkr YCBOEGHHBIX 3HaHUM, npaktudeckue 3ananus (I113) nns
MPOBEPKH OCBOCHHBIX yMEHHH W KoMmruiekcHble 3amaHusi (K3) s koHTponis ypoBHSA
MpUOOPETEHHBIX BJIAJICHUI BCEX 3asgBICHHBIX KOMITCTCHITUH.

buner popmupyercs Takum 00pa3om, YTOOBI B HETO MOMATH BOIPOCH U IPAKTHYECKHE
3aJlaHusl, KOHTPOJIMPYIOIINE YPOBEHb CPOPMUPOBAHHOCTH BCEX 3aSBICHHBIX KOMIICTCHIIHM.

2.4.2.1. TunoBble BONPOCHI M 32JaHNUS VIS 324eTa 10 JMCUMILINHE
Tunosbie BONpOCHI 1JI1 KOHTPOJIAA YCBOCHHBIX 3HAHUI:

1. CoBpeMeHHOE COCTOSIHUE€ M  OCHOBHBIC  HAIlpaBICHHUS  BBIYHCIUTEIHHOU
TUAPOANHAMUKH.
2. 3anummre ypaBHeHHs: HaBbe-CTokca, ypaBHEHHUSI COCTOSIHUSA IS PEAIbHOTO Tasa.
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3anuiure ypaBHeHUs PeitHonbaca, onumuTe Moaenu TypOyieHTHOCTH K- 1 K-o.
Onummrte BHIOOP MOJIETH TYpOYIEHTHOCTH.

[lepeuncinTe TUIIBI TPAHUYHBIX YCIOBHI B BBIYUCIUTEIBHON TUAPOIMHAMHUKE.
HazoBute THMBl pacdy€THBIX CETOK, CIIOCOOBI OMpPEAENICHUS Pa3MEPOB SUEEK B
pacué€TtHoil ceTke. OnumuTe 6e3pa3MepHbIil mapameTp Y+.

JaliTe ompeneneHue HEBS3KH, ONMIIUTE METOJbl HCCIEIOBAHUI CXOJUMOCTU U
YCTOMYMBOCTH MOJIYYEHHOTO PELICHUS.

Onuiure, KaKk pacCcudTaTh BEJIMYMHY CO3/IaBA€MOTO JIABJICHUS, KPYTSIIUI
MoMeHT, KIIJI oceBoii cryrnenu.

3aganue MHOTO(}A3HOM )KUAKOCTH T'a3-BOAa U BOAA-TBEP/IbIC YACTHIIHI.

Tunosbie BOHpochl M NPaKTHYECKHE 3aJaHHMs A1 KOHTPOJSA OCBOCHHBIX
YMEHMIi:

1.

2.

NGO

Paccuntath cCkOpoCTh, TEMIIEPATypy M BSI3KOCTh Ha BBIXOJE U3 TPYOBI, €Clii COOKY
B TPYOY MOCTYIAET )KHUJIKOCTh C APYTOM CKOPOCTHIO U TEMIIEPATypOHl.

Paccunrath norepu AaBiIeHUS B CYXKAOIIEMCS KaHAJIE.

[TocTpouth MOzENb JBHKEHHS BOCXOMSIIEr0 IOTOKAa BO3AyXa B MOJOCTH C
HArpeBaroOICC HUKHEN CTEHKOM.

[TocTpouTs MOJENb HarpeBa >KMIAKOCTU MPU OOTEKaHUU TBEPAOIrO HArpeToro Telia
(TeTI000MEHHUK).

[TonyuuTh KapTUHY T€UEHUS BSI3KOW HEHBIOTOHOBCKOM KHIKOCTH.

[Tony4uTh KapTUHY pacCEMBaHUS JbIMA, BEIXOSIIETO U3 TPYObI, 0OKOBBIM BETPOM.
[TocTpouTh KapTUHY OOTEKaHUS BO31YXOM Ky30Ba JUIsl aBTOMOOMJIS.

[TocTpouTh TpaEKTOPUIO ABMKEHUS KOJIEOAHM MmaprKa 0OpaTHOTO KilanaHa.

TunoBblie KOMILIEKCHBIE 3aJaHUS IJIsI KOHTPOJIA HpHOﬁpeTeHHle BJIAJICHU:

1.

2.

w

o

Onuirre Mnociea0BaTebHOCTh IEUCTBUN MPU NOCTPOECHUU PACUETHOM CETKU ISt
3a1aHHOM T'€OMETPUH.

Onumure MocaenoBaTEIbHOCTh 3a/IaHUs  HAyajbHbIX, TPAHUYHBIX YCJIOBUI,
XapaKTEPUCTUK CPEBIL.

Paccunrarh mapameTpsl (PU3HUECKOIO MpoLiecca COrjacHO BHIOPAHHON MOJIEIH.
Onumure  MOCIEeIOBAaTENbHOCTh  IMOCTPOEHUS  KOHTYPHOTO,  BEKTOPHOIO
pacnpenenenust GU3NIEeCKUX BEIMYHUH B 3aJaHHON TUIOCKOCTH PacyE€THON obiactu
(cxopocTu, JaBJIEHUs, TEMIIEPATYPHI).

Onuimmre Mocnen0BaTeIbHOCTh NOCTPOEHUS IMHUN TOKA.

Onumunre nocaeaoBaTEeIbHOCTh CO3/IaHMSI AHMMALMM JBWIKEHHS MacC BO3AYXa,
JKUJIKOCTHU WJIM TBEPJBIX YACTHUI] BO BPEMEHU IIPU HECTAIMOHAPHOMU ITIOCTAHOBKE.
Onumure MOpsAI0K pacu€Ta BpeMEHM HW3MEHEHUsS (U3HMYECKUX IapaMeTpoB [0
OMpeeIEHHbIX  3a/laHHbIX 3HAYeHUM (TeMmrepaTypa, CKOpPOCTb, MaccoBas
KOHLIGHTpALUs U T. [I.) IPU HECTALIMOHAPHON TOCTAaHOBKE.

OnummuTe MopsIoK MOCTPOSHUS TPpadhUKOB 3aBUCUMOCTH (PU3NYECKUX BEIIMUUH.
Onumure NOPSA0K JEUCTBUM NpW 3aJaHUU  BBIPAKECHUS I MOHUTOPUHIA
3HAYECHUU BO BpEMS paCUETa.

2.4.2.2. llIkanabl olleHUBAHUSA Pe3yJIbTATOB 00y4eHHUs HA 3a4eTe

Ornenka pe3ynbTaToB 00yUYeHHS 110 AUCHUIUIMHE B popMe YpOBHS c(hOPMHUPOBAHHOCTU
KOMIIOHEHTOB 3HAMb, YMemb, 671a0emsb 3asiBICHHBIX KOMIETEHLUH HPOBOIUTCS MO 4-X
OaJIbHOM IIKaJe OLEHUBAHUS ITyTeM BHIOOPOYHOT'O KOHTPOJIS BO BpEMsI K3aMeHa.
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TumoBkle mIKana U KPUTEPUHU OLIEHKU PEe3yIbTaTOB O0OYyUEHUS IpHU cAade IK3aMeHa JIJIs
KOMIIOHEHTOB 3Hamb, ymemsv U 61ademy TpuBeAeHbl B obmeid uactu DOC
00pa3oBaTeIbHON TPOrPAMMBI.

3. Kputepuu oueHnBaHuA YPOBHS ¢OPMHUPOBAHHOCTH KOMIIOHEHTOB
KOMIIeTeHIIU

3.1. Ouenka ypoBHsi c()OPMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTEeHIHii

[Ipu ouenke ypoBHS CHOPMUPOBAHHOCTH KOMIIETEHIIMH B paMKax BbIOOPOYHOTO
KOHTPOJISI IPU 3K3aMEHE CUUTAETCS, UTO HOAYUEHHAs OYEeHKA 3a KOMNOHEHM NPo8epsemMoll 8
Ouneme KomnemeHyuu 0600waemcs HA  COOMBEMCMEYIOWUL  KOMNOHEHM  cex
KoMnemenyuil, hopmupyemvlx 8 pamKax OAHHOU Y4eOHOU OUCYUNTUHDL.

OO6mas oneHka ypoBHs C(HOPMHPOBAHHOCTH BCEX KOMIIETEHIMI MPOBOAUTCS MyTEM
arperupoBaHusl OLICHOK, MOJYYEHHBIX CTYJEHTOM 3a KaXIbli KOMIIOHEHT (POPMUPYEMBIX
KOMIIETEHIIUH, C YYETOM pE3ylbTaTOB TEKYHIET0 U pPYOEKHOro KOHTPOJS B BHJE
WHTETPAIbHON OLIEHKH MO 4-X OayibHOM mikane. Bce pe3ynbTaThl KOHTPOJISI 3aHOCATCS B
OLICHOYHBIA JMCT W 3alOJHSIOTCA IMpernojaBaTeslieM [0 HUToraM MpOMEXKYTOYHON
aTTECTALUH.

dopma OLIEHOYHOT'O JUCTa M TPeOOBAHHS K €ro 3aroJHEHUIO MPHUBEIACHBI B OOIICH
gactu POC 00pa3oBaTenbHOI MPOTPAMMBI.

[Tpu popMupoBaHHM UTOTOBOM OLIEHKH MTPOMEKYTOYHOW aTTECTAllMU B BUJIE SK3aMeHa
UCIIONIB3YIOTCSI TUTIOBBIE KPUTEPUH, MpuBeaeHHBIE B 00mel yactu @OC oOpazoBaTenbHOU
MPOTrpaMMBI.



