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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS ITIO JUCIIUIIJIMHE

DopmHpyeMble KOMITETEHIHN

Kareropus Kon
TpeOoBaHuUs K pe3yabTaramMm 00yJIeHHS
(rpymnma) KOMITE- Kommnerenmus
KOMIIETCHIINN | TCHIIUHA
[TpodeccuonanbHple KOMIIETEHIIUU
[IpoekTHO- IIK-1 | Cmocoben paspa- | [IK-1.3. Ocy- | 3HaTh:
KOHCTPYKTOD- 0aTbIBaThH MCTO- | ICCTBJIACT IO~ ® OCHOBHBIE METOJIbI OIITUMH3AIIUN
CKHE 3aJadu JTUKA U MPOBOJUTH | CTAHOBKY U pe- TEIUIOTEXHUYECKUX ITPOLIECCOB.
npodeccuo- TEXHUYECKHUE pac- | MaeT ONTUMHU- | YMeTh:
HaJbHOU Jes- YCThI ITPU MIPOCKTHU- | 3AlIMOHHBIC 3a- ° (bOPMYHHPOBaTB Lead U 3ajadu
TCIBHOCTHU POBaHWH TCIJIOBBIX | Ja4YHr TCIIIO- OIITUMM3AIINH,
ceTell, KOTeNbHBIX, | TEXHUYECKHX e BBIGHPATh KPUTEPHil ONTHMMU3A-
HEHTPAJILHBIX TEIl- | TPOLIECCOB. u;
JIOBBIX  ITyHKTOB, ® [POBOJHUTH ONTHMHU3AUOHHBIE
MajibIX TEMIOdIeK- pacueTs;
TpOLCHTpAJICH, ® AHAJM3MPOBATh MOJIYYCHHBIEC pe-
TEIUIOdHEpreTHYEe-

CKHUX, TEIJIOTEXHHU-
YEeCKUX H TEIUIO-
TEXHOJOTMYECKHUX
00BEKTOB.

3yJbTAThl U UX aJIEKBATHOCTb.
Baanern:
® THUIOBBIMH  IPOrPAMMHBIMU
CpeI[CTBaMI/I IJIsI TUITIOBBIX U OIITU-
MH3AIMOHHBIX PACUETOB.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA30OBATEJIbHOM

IHPOI'PAMMBbI

IIK-1. Cnoco6eH pa3pabaTbiBaThb METOJAHWKHU U NPOBOJUTH TEXHUYECKUE pacyeThl IPU
IPOEKTUPOBAHUU TEMJIOBBIX CeTel, KOTeJNbHbIX, LIEHTPAJbHbIX TEMJOBbIX MYHKTOB,
MaJIbIX TEIJI03JIEKTPOLIEHTPaJIeH, TEMIO9IHEPTeTUUECKHUX, TEIJIOTEXHUUYECKHX U Tell-
JIOTEXHOJIOTUYECKHUX 00'bEKTOB.

ﬂaHHaH KOMIIeTeHI A (l)OpMPIpYETCH cieJyromnMu JUCHUITIJIMHAMH, IPAKTUKAMHA:

CTa)II/ISI HanmenoBanus JUCHUITIINHBI
1 TermoBeIe PACUCTBI TCIJIOTCXHOJOTMYCCKHUX YCTAHOBOK
2 MaTemaTHuecKoe U KOMIIBIOTEPHOE MOAEINPOBAHUE TEINIOTEXHOJIOTHYECKUX MTPOLIECCOB
3 OHTI/IMH?;&III/I?I TCIUIOTCXHUYCCKHUX IMMPOLICCCOB
4 VY4yeOHas mpaKkTHUKa MO MOJYUYEHUIO IEPBUYHBIX HABBIKOB Pa0OOTHI C MPOrpaMMHBIM oOecTie-
YeHHEeM NMPUMEHHUTENBHO K o0siacTu (cdepe) npodeccuoHaIbHOMN AESITETbHOCTU
5 [Ipon3BoICTBEHHAs! IPOEKTHAs IPAKTHKA
6 [Ipon3BOACTBEHHAS IPEANIUIOMHAS] PAKTHKA
7 [ToaroroBka K mpoleaype 3aluThl ¥ 3alTUTa BRITYCKHOW KBATU(UKAITMOHHOW pabOThHI




3. OBPBEM JUCIIAIIJIMHbI

OO6m1ast TPy 10€MKOCTh JUCIUIUIMHBI COCTABIIACT / 3a4. €IUHUIL, 252 4acoB.
JIMCIMITIMHA pean3yeTcsl B paMKax MPaKTHYECKOH IMOATOTOBKHY 7 3a4. ¢IUHUIIL.
dopMa IPOMEKYTOYHOM aTTECTAIMK: YK3aMCH

Bun yueGHO# paboThI Bcero Cemectp Cemectp
4acoB Nel Ne 2
OO0mast TpyA0eMKOCTh TUCIHUTUINHBI, 4aC 252 2 250
KonTtakTHasi pa6oTa (ay1MTOpHbIE 3aHITHSA), B T.4.: 22 2 20
JIEKIIUU 10 2 8
J1a00paTOPHBIC 10 10
MPAKTUYCCKHEC —
IpYIIOBbIE KOHCYJIBTAllMU B IEPUOJ TEOpETUYE- 2 2
CKOro 00yYEHUS M TPOMEKYTOUHOM aTTECTAIMU
CamocTosiTe/ibHAsA Pa0doTa CTY/IeHTOB, BKJIIOYAs1 UH/IU- 230 230
BUAyaJIbHbIE W TPYNNOBbIe KOHCYJbTAalMH, B TOM

YHuCJIe:

KypcoBoii npoekt — —

KypcoBas pabota — -

PacuetHo-rpaduueckoe 3a1anue 18 18
WuauBuayanbHOE JOMAIIIHEE 3a/IaHUC — —
CaMocTosiTenbHasi padoTa Ha MOJATOTOBKY K ayAUTOP- 176 176

HBIM 3aHATUAM (JICKLMH, IPAKTUUECKUE 3aHATHS, Jabopa-
TOPHBIE 3aHSITHSI)

DK3aMeH 36 36




4. COJEPKAHME JUCHUTIIVNHBI

4.1. HaumeHoBaHMe TeM, MX CO/IePKaHUE U 00beM

Kypc1 Cemectp 1
K-8o OOBeM Ha TeMaTHYECKUH pa3-
Ne HaumenoBanue paznena ekl JIel, yac
n/m (KpaTkoe colepxaHue) qacoﬁ [Ipakr. |Jla6op. Camocr.
W Ip.3aH.| 3aH. | pabota
— [YcTaHOBOYHOE 3aHATHE 2 — — —
Kypcl Cemectp 2
K-5o OObeM Ha TEeMAaTUYECKUH pa3-
No HaumenoBanue paznena HeKII JIeJ1, Yac
/I (KpaTKoe coJepKaHue) ‘{aCOE: [Ipakr. |Jla6op. Camocr.
W Ip.3aH.| 3aH. | pabota
1 [TlIpeacraBiieHue 00bEKTAa B BU/Ie TEXHUYECKOH CHCTEMBI.
[TonsiTre o cucreMe U cucTeMHOM aHanu3e. Knaccudukanus 9 1 18
CBsI3€H CUCTEMBI U ITApaMeTPOB IEMEHTOB. [Iponeccsl Ter-
ITOTEXHUKHU U TEIJIOPHEPreTHKHU.
2 Mopenu u MoeaupoBaHue. MaTeMaTH4YeCKUe MOIETH.
[TonsiTrie 0 MOAENAX U MOAeNupoBaHuU. PU3nUecKoe Mo/ie-
mupoBaHue. Maremarudeckue mojaenu. CioXHOCTh MaTeMa-
Trueckux Mozenen. Kitaccudukanms 3agad Maremariye- 2 1 18
ckoro mojemupoBanus. Kitaccupukamnusi MaTeMaTHIeCKIX
Mojiesiei. Y paBHeHHsI MaTeMaTH4eckoro onucanus. Cocras-
MIEHUE AITOPUTMA B MPOTPAMMBI.
3 |OnTuMu3zanms TeMJIOIHEPreTHYeCKHUX H TelJI0TeXHUu4e-
CKHX MPOIECCOB.
[TocranoBka 3amaun onTumu3anuu. OO00MIEHHBI KpUTEPUN
ontumuzanuu. Knaccudukanus MeTo/10B OUCKA ONTUMYMa 5 4 70
TSI IETEPMUHUPOBAHHBIX MoJieneld. UrcieHHbIe METOBI OTl-
TUMU3alUd (QYHKIIMH OJHOW TepeMeHHOH. OnTuMmusanus
MHOTOMEPHBIX 337]ad MeToAaMH criycka. OnTuMu3anus mnpu
HaJIU4MK OrpaHn4eHu. JIMHEeHHOEe NpOorpaMMHUpPOBaHHUE.
4 TliaHupoBaHHUe IKCHEPHMEHTA.
DJIEMEHTHI TeOpHUH dKcriepuMenTa. [Imanbl mepBoro nopsaka. 2 4 70
[Tnanbl BTOpOTO TOpsAKa. AHANMM3 ypaBHEHUN pPErpeccuu.
OKCTIEpUMEHTAIBHBIHN TOUCK ONITHMYyMa.
- nUTOIro 8 — 10 176




4.2. Conepxanue NPpaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

VY4eOHBIM MJITAHOM HE IPEAYCMOTPEHBI

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHIA

Kypcl  Cemectp Ne 2

Ne /11 Ne pasnena HaumeHnoBanue 1a00paTopHOil pabOThI K-Bo yacoBKoi-Bo yacos CPC
JIACLIUILINHBI

1 1 Paznenenne mporeccoB B BOAOTPEHHOM KOTJIE HA 0,5 3,5
TUTIOBBIC MTPOLIECCHI U KJIACCU(DUKAIINS TAPAMETPOB,
CHCHEMBI.

2 1 Pasnenenne npoiueccoB 00XHUra KIMHKEpa BO Bpa- 0,5 3,5
[IAFOIIIUXCS ITeYaX Ha TUITOBBIC MPOIECCHI U KJIACCH-
(buKalys MapaMeTpOB CHCUEMBI.

3 2 Pacuer TemrepaTypsl BO3/1yXa IO €ro TEeII0CcoAep- 0,5 3,5
PKAHUIO METOJIOM ITOCJICIOBATEIBHBIX TPHOIIKE-
HUl 1 MeToaoM ["aycca-3eriiens.

4 2 MozenupoBaHHe pacrpelesieHus] TeMIlepaTtyp B 0,5 3,5
TEIUIOU3O0JISIIIMN TEIUIOBBIX CETEH M ITOMCK OITH-
MaJIbHOM TOJIIIUHBI TEIIOU30JISIINI

5 3 [louck oONTUMAaJILHOM TOJIIMHEI TEILUIOW3OJIAIUY 1 9
[PH YTCIUICHUH MAJIO3TAXKHOTO JIoMa

6 3 [louck ONTHMAaJILHOW TOJIIMHEI TEILUIOM3OJISIIUU 1 9
[PH YTCIUICHUH MAJIO3TAXKHOTO JIoMa

7 3 ITorck ONTUMAJILHOM TOMIIMHBI TEIJIOU3OJISIIIAY 1 9
npu yreraeHun MK/

8 3 Pa3zpaboTka COCTaBHOTO KPUTEPHUS ONTUMHU3AINH 1 9
VIS BOJIOTPEMHOr0 KOTJIa

9 4 Pa3paboTka COCTaBHOTO KPUTEPHUS ONTHUMH3ALUMY] 1 9
U711 TETUIOBOM CETH

10 4 [[1aHupoBaHKe HKCIIEPUMEHTA MPU TEIJIOTEXHUYE- 1 9
CKUX MCIBITAaHUS KOTJIOB

11 4 O0paboTka JaHHBIX TEIUIOTEXHUYECKUX MCIIbITa- 1 9
HUSL KOTJIOB METOJaMH PErPECCHOHHOTO aHAJIu3a

12 4 JKCIIEpUMEHTAIIBHBIN TOUCK ONTHUMYMa Ha KOMIIb- 1 9
IOTEPHONM MOJENH TEIUIOTEXHOJIOTHYECKOTO arpe-
rara.
MTOI'O 10 86

4.4. ConepskaHue KypcoOBOIro NMpoeKTa/padoThl

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHBI

4.5. Conep:kaHnue pacueTHO-TpaduuecKoOro 3aJaHus,
HHIMBUIYAJTbHBIX IOMAIIHUX 32IaHUH

Ha PI'3 BeimatoTcs MHAMBUAYATbHBIC 3a/1aHUs (B BHJIC TIEPEYHS TEM M MCXOJIHBIX JTaH-
Hb1x). Comepkanne PI'3, HeoOX0AMMBIE TEOPETUUECKUE U CIIPABOYHBIE MAaTEPUAIIBI, METO-
UK W TPUMEPBl PacueToB, TpeOOBaHWS K OGOPMIICHHIO PACUYETHO-TIOSCHUTEIHLHOU
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3aMUCKU UMEIOTCS B M3JaHHBIX HA Kadeape yueOHBIX MOCOOMIX M METOAMYECKHUX yKa3a-
HUsX (pabota 1 crucka JIMTepaTyphl).

B mpouiecce Boimonnenust PI'3 ocyiiecTBisercst KOHTakTHas paboTa 00yvaromerocs ¢
npernoaaBareneM. KOHCyJIbTaIlluu MPOBOISATCS B Ay AUTOPHSI U/WITH IMTOCPEICTBAM JICKTPOH-
HOW MH(OPMAIMOHHO-00pa30BaTEILHON CPE/Ibl YHUBEPCHUTETA.

IMpumep 3ananus na PI'3

1. PacueT onTuManbHON TOJIIIMHBI TETJIOU30JISIIIMN TEXHOJIOTMYECKOTO MapOnpoOBO/Ia.
2. PacueT onTrManbHOM TOJIIMHBI TETION30JIAIIAN TETIOPHEPTETUIECKOTO arperara.
3. PacueT onTrManbHOM TOMIIMHBI TETUIOU3O0JISAIIAHN MPOU3BOJCTBEHHOTO 3/IaHUSI.

4. PacyeT oNTUMAJIbHOM TONIIUHBI TEIIOU30ISIIIUN OOIIECTBEHHOTO 3aHMUSL.

5. OHEHOYHBIE MATEPHUAJIBI JUIA ITIPOBEAEHUS TEKYIIEI'O
KOHTPOJIA, IPOMEXYTOUYHOU ATTECTAIIUU

5.1. Peanm3anuss KoMneTeHIMi

1. Komnerenuus IIK-1. Cnocoben pa3zpabarbiBaTh METOIUKU U POBOJUTH TEXHUYE-
CKHE pacyeThl IPHU NPOEKTUPOBAHUH TEIJIOBBIX CETEW, KOTEJIbHBIX, LIEHTPAJIbHBIX TEIJIOBBIX
MIyHKTOB, MaJIbIX TEIUIO3JEKTPOLIEHTPAJIEH, TEIJI0O3HEPTeTUUYECKUX, TEIUIOTEXHUYECKUX U
TEMJIOTEXHOJIOTMYECKMX 0OBEKTOB.

HaumeHnoBaHue MHIMKATOPa JOCTHXKEHUS
KOMIETEHINH
ITIK-1.3. OcymecTBisieT NOCTaHOBKY M pe- | Dk3aMeH, 3amuTa PI'3, 3amuTa nabopaTopHbIX paboT
[1aeT ONTUMU3ALMOHHBIE 33J]a4M TEIJIOTeX-
HUYECKHUX ITPOLIECCOB.

Hcnonb3yembie cpeacTBa OIIEHUBAHUS

5.2. TunoBble KOHTPOJIbHbIE 32IaHUS [IJIS IPOMEKYTOYHOM ATTECTANMHU

5.2.1. IlepeyeHb KOHTPOJBbHBIX BONIPOCOB (TUIOBBIX 3aIaHMIA)
s 3x3amena (11K-1.3.)

Ne HanmenoBanue pasnenon HaunmeHnoBaHne KOHTPOJIBHBIX BOIIPOCOB
n/m
[Ipencrasnenue oObekTa B Buae Texuu- | 1. [loHsITHE O cCCTEMe U CHCTEMHOM aHaJIH3e.
1 YEeCKOH CHUCTEMBI. 2. Knaccudukanus cBs3eil cCUCTEMbI U MapamMeTpoOB
2JIEMEHTOB.

3. Hpoueccm TCINIOTCXHUKHU U TCIIJIOSHCPTICTUKH.




/o

HanmenoBanue pa3nenon

HanmeHnoBaHue KOHTPOJIBHBIX BOIIPOCOB

Mogenu u MoaenupoBanue. Marematu-
YyeCKHEe MOJEIIH.

4. TlonsiTHie 0 MOJEISIX U MOJENHpoBaHnK. Duznde-
CKO€ MOJICJIUPOBAHUE.

5. MaremaTtuyecKkue MOJENH.

6. CI105)KHOCTH MAaTEMaTUUECKUX MOIEIEH.

7. Knaccudukanus 3aga4 MaTEMaTHYECKOTO MOJIe-
JUPOBAHUSL.

8. Kitaccudukanus maTeMaTH4eCKUX MOJIEIICH.

9. YpaBHEHHS MaTEMaTHYECKOTO OIHCAHUSI.

10. CocTaBieHue aropuT™Ma v MporpaMMel.

OnTuMH3aIys TECIIOOHEPIE€TUYCCKUX U
TCINIOTCXHUYCCKUX MMPOLCCCOB.

11. ITocTaHOBKA 3aHa4l OIITHMHU3ALIMY.

12. O60011IeHHBII KPUTEPHI ONTUMHU3AIUH.

13. Knaccudukamuss METOIOB IMOHCKA ONTUMyMa
JUTSI IETEPMUHUPOBAHHBIX MOJICTICH.

14. YucneHnHble METOIbI ONITUMU3ALNN (PYHKIIUU O~
HOHM IIEPEMEHHOM.

15. OnTumuzanus MHOTOMEPHBIX 3a/Ja4 METOJIaMH
CITyCKa.

16. OnTuMu3amus Ipy HATHYUU OTPaHUICHHI.

17. JIuneitHoe mporpaMMUpOBaHUeE.

[InanupoBaHue HKCIIEPUMEHTA.

18. DaeMeHTHI TEOpUHN IKCIIEPHUMEHTA.

19. Ilimanpl IepBOTO MOPSIIKA.

20. [Tnmanel BTOpOro mopsiaka.

21. AHanu3 ypaBHEHUN PErpecCuu.

22. DKCTIEpUMEHTAIBHBIA TOUCK ONITUMYMa.

5.3. TunoBble KOHTPOJILHBIE 32/IaHUS (MATEPHAJIbI)
JJISl TEKYLero KOHTPOJIsl B cemecTpe

5.3.1. [lepeyeHb KOHTPOJILHBIX MATEPHAJIOB /Jis1 3amUThl PT'3

Hnouxamop (ITK-1.3.)

. Knaccudukanus cBsizeil cucteMbl U MapaMeTpOB DJIIEMEHTOB.
. MeToapl 1eCTPYKTypU3aLUA CUCTEM.
. OCHOBHBIE COCTABJISIOIINE MATEMATHUECKUX MOJICIICH.
. CHOXHOCTh MATEMATUYECKUX MOJEIEH.

. TpeOoBaHUsI K aNrOpUTMY PELICHUS 3aJa4H.
. TpeGoBaHUs K KPUTEPUIO ONITUMU3ALUH.

1
2
3
4
5. Buael ypaBHEHUI MaTeMaTHYECKOTO OMMUCAHUSI.
6
7
8

. CocraBinsroniye KpuTepus ontTuMu3anuu. Ero oTimuust oT MaTeMaTHYECKONU MOJICIIH.
9. Pa3zpaboTka 000011I€HHOTO KPUTEPHUS ONITUMHU3ALINH.
10. Metoapl moncka oNTUMyMa JIJIsl JE€TEPMUHUPOBAHHBIX MOJIENECH.
11. Metoasl moucka onTUMyMa JIJIsl CTATUCTUYECKUX MOJICIICH.
12. YucnenHple METOIbI ONTUMH3AIUMN (HYHKIIMH OJHOM MePEMEHHOM.
13. YpaBHEeHUS TUHEHHOTO MPOTrPAMMUPOBAHUSL.
14. ITocTpoeHue miaHa SKCIEPUMEHTA.




15. Pa3zpaboTka ypaBHEHUI perpeccumu.

5.3.1. IlepeyeHb KOHTPOJbHBIX MATEPHAJIOB JIsl 3AlIUTHI JIA00OPATOPHBIX padoT

HUnouxamop (I1K-1.3.)
1. [IpuBenuTe MaTEeMaTUYECKOE OITMCAHHUE Pa3padaThIBAEMON MOJICITH.
2. O6ocHy#TE anrOpUTM pEIICHUSI.
3. O0GocHY#TE KpUTEPU ONITHMH3AIINN.
4. BBITIOJIHATE aHAJIH3 MTOJTyYEHHBIX PE3yIbTATOB.

5.4. Onucanue KpuTepueB OLCHUBAHUS KOMIIETEHUMI U HIKAJIbI OHCHUBAHUS
[Tpu npomexyTouHOM atTecTanuu B Gopme 3k3aMeHa, AMPPEPEeHIUPOBAHHOTO 3a4eTa

P 3aIIUTE KyPCOBOTO MPOEKTA MCIOJIB3YETCs CIIEAYIONas IKajga OIeHUBaHUs: 2 — He-
YAOBJIETBOPHUTENBHO, 3 — YJIOBJIETBOPUTEIBLHO, 4 — XOPOIIIO0, 5 — OTJIUYHO.

5.4.1. Dx3amen

KpI/ITCpHHMI/I OLCHUBAHUA IIOCTI/I)KGHI/Iﬁ MOKa3aTelIeh SIBISIOTCS:

HanmenoBanue no-
Kas3aTeJls OLlCHUBa-
HUS pe3yibTara 00y- Kpurepuii onieHuBanus
YEeHHUs 110 TUCLU-
IIJIMHE
IIK-1 CnocobeH pa3pabarbiBaTh METOIMKH U IPOBOAUTH TEXHUYECKHE PACUEThI IPH IPOSKTUPOBAHUI
TEIJIOBBIX CETEH, KOTEIbHBIX, LEHTPAIbHBIX TEIUIOBBIX IIYHKTOB, MaJbIX TEIUIOAJIEKTPOLICHTPAJIEH,
TEIUIO3HEPTreTUYECKHUX, TEIUIOTEXHUUECKUX U TeIUIOTEXHOJIOTMUECKUX 00BEKTOB.
IK-1.3. OcymiecTBaseT MOCTAaHOBKY W PEIIAeT ONTHMH3AIMOHHBIE 3a/1a4l TETUIOTEXHUYECKHUX TIPO-
11ECCOB
3HaHue e 3HaeT OCHOBHBIE METO/Ibl ONTUMH3AILMH TEIJIOTEXHUUYECKHUX IPOIIECCOB.

YMenue e YMeeT hopMyIUpOBaTh LIETH U 3314l ONTUMHU3AIUH.

¢ YMeeT BbIOUpaTh KPUTEPHIl ONITUMU3AIINH.

e YMeeT NpOBOJIUTh ONTUMHU3ALMOHHBIEC PACUYETHI.

e YMeeT aHaJIM3UPOBaTh NOJYUYECHHBIC PE3YJIbTAThl U UX aJICKBATHOCT.
Bnanenue e BiiajieeT TUIIOBBIMH POrPAMMHBIMH CPEICTBAMU ISl TAIIOBBIX U ONITUMM3a-
IIMOHHBIX PACYETOB.

OueHKa MpernoaBaTesieM BbICTABIISIETCS MHTErPAIBHO C YUYETOM BCEX IMOKa3aTeled U
KPUTEPUEB OLICHUBAHUSI.

Onenka copMUPOBAHHOCTH KOMIETEHIIUI MO MOKa3aTeNt0 «3HAHUSY.

Kpurepuit YpOBEHb OCBOCHHMSI M OLIEHKA
2 3 4 5
3Haer ocHOBHBbIe Me- | OrcyrctBue | Hammuwme moporo- | Hamuuwme nocra- | Hamuuwme riy6o-
TOAbl  ONTHMH3AIMH | TOPOTOBBIX BbIX 3HAHUI B TOYHBIX 3HAHUU B | KHUX U UCUEPIIBI-
TEIUIOTEXHUYECKUX 3HaHUU B 00b- | 0ObeMe MaTepu- | OObeMe MaTepu- | BAaOIIMX 3HAHUI
IIPOLIECCOB. eMe MaTepuaia asia pabouei asia pabouei B 00beMe




paboueit mpo-
I'paMMBbI JHUC-
[UTUIAHBL.

IIpOrpamMMBsl JIAC-
LUUTUTMHBI, 3HAHUE
OCHOBHOM peKo-
MEHJIOBaHHOM JIU-
TepaTypbl

MPOTrpaMMBbI JTUC-
LIUILUIMHBI, 3HAHHUE
OCHOBHOMH H [0-
MOJTHUTEINIBHO pe-
KOMEHJOBAaHHOU
JUTEPATYPBI

MaTtepuaia padbo-
YeH IIPOrpaMMmBl,
3HAHHE OCHOBHOM
Y JIONIOJTHUTENIBHO
PEKOMEHI0BaH-
HOH JINTEpaTyphl

Ornenka chopMUPOBAaHHOCTH KOMIIETSHITHH TI0 MTOKA3aTENI0 « Y MCHHE.

Kpurepuit

YpOBEHb OCBOEHUSI M OLICHKA

2

3

4

5

YmMmeer hopmyaupo-
BaTh LIEJIH U 337291
ONITUMU3AIIHH.

Heymenue pe-
mIaTh 3324 B
pamKax cojaepxa-
HUS JUCIATLTTHBI
u GOpMUPYEMBIX
KOMITIETECHIIUH.

YMenue pemath
3aJ1a4M B paMKax
COJZIepKaHus JHC-
LUIIMHEL ¥ (op-
MHUPYEMBIX KOM-
NEeTEHIUN ITPU
HaJIM4YUU OCTO-
POHHETO KOH-
TPOJISL.

YMenune camocTo-
SITEJIBHO pEIlaTh
3a/1a4d B paMKax
coJiepKaHusl JUC-
LUTITAHBL 1 pop-
MHUPYEMBIX KOM-
METEHIUH, OCYy-
HIECTBJIATHL 0a3o0-
BBIE JIEHCTBUSA 1O
MIPUMEHEHUIO T10-
JTy4YEHHBIX 3HAHUI
Ha MPaKTUKE

YMenue camocro-
ATEJIbHO CTABUTh
U pellaTh 3a/1a4u
B paMKax cojep-
YKaHUA JUCLU-
IUTMHBI U POPMH-
pPYEMBIX KOMIIE-
TEHLIUH, IT0JTy4aTh
pe3yabTaThl, FOTO-
BbI€ JUISl UCTIOJb-
30BaHHE B cepe
NeSITEIbHOCTH BbI-
IIyCKHUKA, OCY-
IIECTBIIATH IIpa-
BUJIbHBIE U YBe-
PEHHBIE IEUCTBUS
10 IPUMEHEHUIO
MOJIy4E€HHBIX 3Ha-
HU Ha IIPAaKTHUKE

Ymeer  BbIOMpAThH
KpUTEPUH ONTHUMHU-
3aluH.

Heymenue pe-
nIaTh 3a/1a4u B
paMKax coaeprKa-
HUS JUCLIUTIIINHBI
1 GOpMUPYEMBIX
KOMIIETCHIIUH.

YMeHue pemaTth
3a/la4M B paMKax
CoOJIepKaHus JucC-
LUIUTUHBL U pop-
MHUPYEMBIX KOM-
NETEHLUN [TPU
HaJIM4YUU TOCTO-
POHHETO KOH-
TPOJISL.

YMenue camocTo-
SITEJIbHO pEeIIaTh
3a/1aud B paMKax
coJiepKaHus JuUC-
LUIUIUHBL U pop-
MHUPYEMBIX KOM-
METeHIUH, OCYy-
IICCTBIIAThH 0a30-
BBIC JICHCTBHS 10
MIPUMEHEHHUIO 110~
JIyYEHHBIX 3HAHUHN
Ha MPaKTUKE

YMenue camocTo-
ATEIBHO CTABUTH
U peuathb 3a/1a4u
B paMKax cozep-
YKaHUS TUCLU-
IUTMHBI U POPMHU-
PYEMBIX KOMIIe-
TEHIUH, 10Ty4aTh
pe3yJbTaThl, FOTO-
BBIE JUISl HCTIOJIb-
30BaHuE B cdepe
NESTEIbHOCTH BbI-
MyCKHUKA, OCY-
IECTBIIATH IIpa-
BUJIbHBIE U YBE-
pEHHBIE 1EWCTBUSA
10 IPUMEHEHHIO
IIOJIyYE€HHBIX 3Ha-
HUW Ha ITPAKTHUKE
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YMeeT mnpoBOIUTH
OIITUMHU3AIIMOHHBIC
pacyeThl.

Heymenue pe-
aTh 3a/1a4 B
pamKax cojaepxa-
HUS JUCIHUTLTTHBI
1 HOpMHUPYEMBIX
KOMIIETECHIIUH.

YMenue pemath
3a/1a4d B paMKax
CoJIepXKaHus JuUC-
LUILIUHEL ¥ (op-
MHUPYEMBIX KOM-
METEHUUN NpH
HaJIMYUU [0CTO-
POHHETO KOH-
TPOJIAL.

YMenune camocTo-
SITEJIBHO pEIaTh
3a/1a4d B paMKax
coJiepKaHusl JUC-
UTITAHBL 1 pop-
MHUPYEMBIX KOM-
MEeTeHIUH, OCy-
IIECTBIIATH 0a30-
BEIE JIEMCTBUS 10
MIPUMEHEHHUIO 110~
JyYCHHBIX 3HAaHUU
Ha MPaKTUKE

YMenue camocro-
STEJIbHO CTaBUTH
U pellaTh 3a/1a4u
B paMKax CoJep-
JKaHUA JUCLU-
IUTMHBI U POpPMHU-
pPYEMBIX KOMIIE-
TEHIIUH, NTOJIy4YaTh
pe3yiabTaThl, FOTO-
BbI€ JIJIS1 KCIIOJIb-
30BaHHE B chepe
NESTETbHOCTH BBI-
IIyCKHUKA, OCY-
HIECTBIIATH IIpa-
BUJIbHBIE U YBe-
PEHHBIE IEUCTBUS
10 IPUMEHEHUIO
MOJTyYEHHBIX 3Ha-
HUU HAa NPaKTHUKE

YMeeT aHanu3upo-
BaTh IOJIy4YCHHBIE
pe3yJyibTaTel U UX
a/IeKBaTHOCTb.

Heymenue pe-
11aTh 337a4YM B
pamKax cojaepxa-
HUS TUCLUITIIMHBI
1 GOpMHPYEMBIX
KOMIIETEHIIUH.

YMeHue pemiatbh
3a/laydl B paMKax
COJIepXKaHUs JTUC-
LUTTAHBIL 1 pop-
MHUPYEMBIX KOM-
METeHIUHI TIpU
HaJIMYUH TIOCTO-
POHHETO KOH-
TPOJIAL.

YMenue camocTto-
SITEJIHO PpeIaTh
3a/1aud B paMKax
colepKaHUs JIC-
IUIIIMHEL ¥ (op-
MHUPYEMBIX KOM-
METEHUUN, OCYy-
LIECTBIIATH 0a30-
BBIC JCHCTBUS 110
MPUMEHEHHUIO T10-
JIyYEHHBIX 3HAHUN
Ha MPaKTUKE

YMeHue camocTo-
ATEJIHLHO CTAaBUTH
U pelaTh 3a/1a4u
B paMKax cojep-
YKaHUS TUCIIU-
TUTMHBI U PopMU-
PYEMBIX KOMIIE-
TEHIUH, MOTy4aTh
pe3yJIbTaThl, FOTO-
BbI€ VISl HCTIOJb-
30BaHuE B cepe
NEeSTEIbHOCTH BBbI-
yCKHHUKA, OCY-
HIECTBISATH Tpa-
BUJIbHBIE U YBe-
pEHHBbIE 1eUCTBUS
0 MPUMEHEHHIO
MOJIyYEHHBIX 3Ha-
HUW Ha ITPAKTHUKE

Onenka c(hopMUPOBAHHOCTHU KOMITETECHIIUH O MoKa3aTento «BrnaaeHue.

Kpurepnit YpOBEHb OCBOCHHS M OLICHKA
2 3 4 5
Bnaneer tunoBeiMu | OtcyTcTBUEe Mu- | Bnagets munu- | B 6a3zoBoit mepe | B monHoi mepe

MIPOTPaMMHBIMHU  CPEJI-
CTBaMHU Il THUIIOBBIX U
ONTUMU3ALMOHHBIX pPac-

YCTOB.

HHUMYMa HaBbI-

HUSAX K 00yue-
HHUIO

KOB, (popmupye-
MBIX B TpeOoBa-

MYM HaBBIKOB,
(bopMHUpyEeMBIX B
TpeOOBaHUAX K
00y4eHuto

BJIAJICTh HABBI-
KaMu, GopMupy-
E€MBIMH B TpeOo-
BaHUAX K o0yue-

HHIO

BJIAJICTh HABBI-
Kamu, popmupy-
€MBIMH B TpeOo-
BaHUSX K o0yue-

HUIO
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6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOAUYECKOE OBECIIEYEHHUE

6.1. MaTepuajibHO-TEXHHYECKOE 00ecreueHHe

HanmenoBanmne ClicnuaJIbHbIX HOMCI_HCHI/Iﬁ n

OcCHAIIEHHOCTD CHEUAIBHBIX TOMEIIEHUN 1

Ne NOMEILEHUH /ISl CAaMOCTOSITEIIbHOM paboThI MIOMEUICHUH JIJIs1 CAMOCTOSITEINbHOM paboThI

1 YueOHasi ayautopus AJisi poBeneHus Jekuu- | Crienuanu3upoBanHas MeOenb; A0cKa i pU-
OHHBIX 3aHSTHH, KOHCYJbTAllMM, TEKYIIETO | COBaHUSI MAapKEPOM; HOYTOYK HJIU MEPCOHAIb-
KOHTPOJIS, TPOMEXYTOYHOM aTTECTalluH, Ca- | HbI KOMIIBIOTEp, MOJKIIOYEeHHbIH K  TB-
MOCTOSATEIBHON paboThI MaHEeNU JUJISl IEMOHCTPALIMU MYJIbTUMEANIHBIX

MaTepHAJIOB U MPE3EHTALMN WU K MYJbTUME-
JUWUHOMY MPOEKTOPY € SKPAHOM.

2 KomneroTepHslit 3a 1 mpoBeneHus jJadopa- | Crnennanu3upoBaHHas MeOelb; KOMIIbIOTEp-
TOPHBIX 3aHSATUH, KOHCYJbTAIlMH, TEKYIIEro | Has TEXHHKA, MOJAKIIOYeHHas K cetu «uTep-
KOHTpPOJIA, MPOMEXYTOYHON aTTeCTaluu, ca- | HET», UMEIIas JOCTYN B 3JIEKTPOHHYIO WH-
MOCTOSITEIBHON pabOThI (hopMaImoHHO-00pa30BaTEIHLHY IO cpeny;

JIOCKa ISl PUCOBaHUS MapKepoM; HOYTOYK
WM TIEPCOHAJIBHBIN KOMITBIOTED, MOIKIIOUEH-
HblM K TB-manenu miisg IeMOHCTpAaLMU MYJib-
TUMEAUNHBIX MAaTEPUAIIOB U MPE3EHTALNN WU
K MYJIbTUMEIUHHOMY MPOEKTOPY C IKPAHOM.

3 Y4eOHast aymuTopus sl TpoBeAcHHus camo- | Crernuanu3upoBaHHas MeOeIb; JocKa sl PH-

CTOATEIbHOU PaboTHI COBAaHMSI MAPKEPOM; HOYTOYK HIIM EPCOHAIIb-
HbIl KOMIIBIOTEP, MNOAKIIOYEHHBbIM K  TB-
HaHEIU JUIsl JEMOHCTPALMU MYJIbTUMEANIMHBIX
MaTepuasoB U MPE3EHTAIMN WK K MYyJIbTUME-
JUHHOMY MPOEKTOPY € SIKPAHOM.

4 UuranpHeli 3a51 OMOMMoOTeKkH At camocTos- | Criennanu3upoBaHHas MeOeNb; KOMITbIOTEp-

TeIbHOU PabOTHI Has TEXHUKA, NOAKIOYeHHas K cetn «MHrep-
HET», UMEIoIasi OCTYN B DJIEKTPOHHYIO WH-
(hopMaMOHHO-00pa30BaTEIbHYIO CPEAY
6.2. JInueH3uoHHOE U CBOOOHO pacnpocTPpaHsaeMoe MPOrpaMMHoe o0ecrieueHue
[lepedeHsb IMLIEH3MOHHOTO MPO-
Ne PexBHU3UTHI MOATBEPKIAIOILETO TOKYMEHTA

IrpaMMHOT0 oOecreyeHusl.

Microsoft Windows 10 Kopmnopa-
TUBHAA

Cornamrenrie  Microsoft Open Value Subscription
V6328633. Cornamenue aciicteurenbao ¢ 02.10.2017 mo
31.10.2023).
0326100004117000038-0003147-01 ot 06.10.2017

Horosop MOCTABKHU 1o

Microsoft Office Professional Plus
2016

Cornamenune Microsoft Open Value Subscription

V6328633. Cornamenue aercreureiabHo ¢ 02.10.2017 o
31.10.2023

Google Chrome

CBobOomno pacmupoctpansemoe 10 cormacHo ycio-
BHSIM JIMIIEH3MOHHOTO COTJIAIICHUS

Mozilla Firefox

CBobOomno pacmupoctpansemoe 10 cormacHo ycio-
BUSIM JIUIIEH3UOHHOTO COTJIAIIICHUS
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Ne IepetieHb MIEH3HOHHOTO IPO- PexBu3UTHI OATBEPKAAKOMIETO TOKYMEHTA
I'paMMHOI0 00ecreyeHusl.
5 | [Iporpamma TECTUPOBAHUS OnekTpoHHas JmneH3us/kinod Ha BI'TY um. B.I.
«MyTestXPro» [IlyxoBa, 12 KOMIIbIOTEPOB.
6 | CFD Ansys Fluent becrunarnas mumensus ANSYS Student mist cryaen-
TOB (C OrpaHUYEHUSIMH)

6.3. [lepeueHb y4eOHBIX U3JaHMIT U Y4eOHO-METOIUYECKUX MATEPHAJIOB

6.3.1. IlepeyeHb OCHOBHOII JUTEPATYPHI

1. Bpycennes, A.I'., Ocuno O.B. MeToas! ontTumuzaimu : yauedHoe nmocoodue. —be-

ropod: bearopoackuii rocyJapCTBEHHbBIM TEXHOJOTMYEeCKUM yHuBepcuteT uMm. B.I'. Ily-
xoBa, ObC ACB, 2017. — 263 c.

Pexxum noctyma: https://www.iprbookshop.ru/80512.html (ams aBTOpHU3Mp. MOIB30BaTENCH)

2. Yuyaes [1.H., YeBbruenos C.A., Yuaesa C.I1. Ontumuzanusi ”H)KEHEPHBIX PEIICHHUH
B IIpUMepax U 3a7adax: yueoHoe nocooue; pen. I1. H. Yuaes. — Ctapsiii Ockon : THT, 2011.
—175c.

ITeyaTtHBIX 3K3.: 9.

2. Onekcrok A.A., [Inyxauk A.B. OnTuMu3anusi HICTOYHUKOB TEIIOTHI M CHCTEM
TerIoCHa0X)eHus1: yueOHoe nmocooue. — MakeeBka: Jlonbacckasi HallMOHAIbHAS aKaJIeMuUs
cTpoutenbcTBa U apxutektypsl, 9bC ACB, 2020. — 83 C.

Pexxum moctyna: https://www.iprbookshop.ru/99385.html (mst aBTopu3mp. MOJIb30BaTENCH).

6.3.2. IlepeyeHb 1ONMOJTHUTEILHONH JUTEPATYPHI

1. Ky3nenoB B.A. OcHOBbI MaTeMaTUYECKOr0 MOJEIUPOBAHUS TEIJIOTEXHOIOTHYE-
ckux npoueccos. — benropon : U3a-so bI'TY um. B. I'. lllyxosa, 2004. — 94 c.

[TewatHbie sk3eMIUTSIpHI, Beero: 40.

2. Tpy6aes I1.A., becequn I1.B., Ky3neros B.A. MeToapl KOMIBIOTEPHOTO MOJIEITH-
pOBaHUsI TOPEHUS M TEIUIO0OOMEHa BO BpalllaloIIuxcs nevyax: MoHorpadusa. — benropon:
N3zn-Bo BI'TY um. B. I'. lllyxosa, 2008. — 229 c.

[TewaTHbIC SK3EMILTSPHI, BCETO: 8.

3. JIsmkos B.M. MaTeMatrdeckoe MOJICIIMPOBAHKE U aJITOPUTMH3ALIMS 3a]1a4 TETIO-
AHEPreTUKM : yueoHoe nocodue. —TamO0B: TaMOOBCKHII rOCYJapCTBEHHBIN TEXHUYECKUN

yuuBepcuteT (TT'TY), 2012. — 139 c.
Pexum pmoctyna: http://biblioclub.ru/index.php?page=book_red&id=277818 (mnst aBTOpH3UD.
MOJTh30BaTeNEH ).

4. Kosaneckuiit B.1. OCHOBBI HAyYHOTO HCCIEOBAaHUS B TEXHUKE: MOHOTpadus. —
Mocksa, Bonorga: Uudpa-Unxenepus, 2021. — 272 c.
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Pexxum moctyma: http://biblioclub.ru/index.php?page=book red&id=618242 (ans aBTOpU3HP.
MoJIb30BaTeNeH).

5. becenun I1.B., Tpy6aes I[1.A. MccnenoBanue U onTUMU3AIHs IPOIIECCOB B TEXHO-
JIOTUHU LIEMEHTHOTO KIMHKepa. — benropoa: N3a-so benl TACM: BUDU, 2004. — 420 c.

[Teuarnsie sx3emIuIsIpbI Beero: 11.

6. Tpybaes I1.A. MoaenupoBaHue U ONTUMHU3ALUS TEXHOJIOTHYECKUX MPOIIECCOB
IIPOU3BOJICTBA CTPOUTENBHBIX MaTepualioB. — benropon : benl TACM, 1999. Y. 1 : MeTtoasl

MaTeMaTHYECKOr0 MOJIeIMpOBaHus U ontuMu3aiuu. — 1999, — 178 c.
[TeuaTHbIC SK3eMIUIAPHI Bcero: 33.

6.4. [lepeueHb HHTEPHET PeCypcoB, NpodeccHoOHANBHBIX 023 JaHHBIX, HH(OpPMa-
HHMOHHO-CIPABOYHBIX CHCTEM

1. http://www.ansys.com/Products/Fluids/ANSY S-Fluent — odunmanbHbIil caiT.

2. https://elearning.cadfem-cis.ru/ — On-naiin Kypchl 1 yueOHbIC MaTEepHUaIb.

3. http://www.cadfem-cis.ru/knowledge/video-cadfem/ — Buneoypoku 1Mo BbIUKCIIH-
TeJbHOU TuaApoanHaMuku B ANSY'S.

4. ABOK - Hekommepueckoe [TapTHEpCTBO HHKEHEPOB 10 OTOIJICHHUIO, BEHTUIISIINH,
KOHJIUITHOHUPOBAHMIO BO3/1yXa, TCINIOCHAOKEHUIO U CTPOMTEIbHOM Temodusuke [iek-
tpoHHbIi pecypc] / HIT ABOK. — Dnektpon. gan. — M., [1991-201-]. — Pexum mocryna:
http://www.abok.ru, ceoboausIi. ([laTa oopamenus 25.08.2019).
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