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PABOYAS MPOrPAMMA YYEEHOW ONCLUMMNNUHDI

61.0.08 MaTemaTnyeckoe 1 KOMMNbLITEPHOE MOAENMPOBAHNE
B (byHOaMEHTanbHbIX UCCea0oBaHUSAX

1. Wncdp n HammeHOBaHWe HanpaBNeHUs NOAroTOBKMU:
01.04.02 MNMpuknagHaa maTemaTuka 1 MHGOpPMaTHKa
2. Mporpamma NHpopMaLMOHHbIE TEXHOMNOMMU B 3KOHOMUYECKOW AeATENbHOCTHU
3. KBanudumkaumsa BbINyCKHUKA: MarncTp
4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio QUCLUUNNIUHbI: MexaHnKn N KOMNbIOTEPHOrO MO-
aennpoBaHus

6. CocTtaBuTENM NporpaMmmbil:
boHpapesa M. B., ctapwwumin npenogasaTenb kadenpbl MEXaHUKM U KOMMbHOTEPHOrO
MOAENMPOBaHUS
Moues [. B., a. .-M. H., npod. kadbeapbl MEXAHUKM 1 KOMIMbIOTEPHOIO MOAENNPOBaHUSA
ManbirmHa HO. B., ctapwui npenogaBaTenb kadeapbl MEXaHUKN U KOMMbIOTEPHOITO MO-
AenvpoBaHng

7. PekomeHpoBaHa: HMC cakynbteta MMM npotokon Ne 5 ot 22.03.2024 .

8. YuebGHbIn rop: 2024 — 2025 CemecTp: 1
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9. Llenu 1 3apgaym y4e6HOM AUCLUNIIUHDI:
Llenamun ocBoeHus y4ebHOW OMCUMNINHBI ABMASIOTCS: 3HAKOMCTBO C COBPEMEHHBLIMU TEXHOMO0-
TMAMWN BbICOKOMPOM3BOAUTESNBbHBIX BbIYUCIIEHUI U YMEHUE OLEeHMBaTb NMPUMEHUMOCTb, 3dhdek-
TMBHOCTb 1 6€30MacHOCTb pas3nUYHbIX NapannenbHbiX TEXHONOMN U anropuTMOB ANS peLleHus
pPEeCYpCOEMKNX BbIMUCNTENBHbIX 3a4au.

3agaym y4ebHOM ANCUUNIINHDI:
— nony4eHne 3HaHUM B 06NacTU apXMTEKTYPbl COBPEMEHHBLIX MHOMOMPOLECCOPHbIX BbIYUCIN-
TENbHbIX CUCTEM,
— NONy4yeHne NpakTUYeCKUX HaBbIKOB NapannenbHon obpaboTkm MHopmauun ¢ ncnonb3oBa-
HMEM TEXHONOIMMI OpraHusaumMm napannenbHblX BbIYMCEHMI HA MHOrONpPOLLECCOPHbIX BblYMC-
NUTENbHbIX KOMMSIEKCax C pasgeneHHon nnu obuien onepaTtMBHON NaMATbIO.

10. MecTo yye6HOM gucumnnuHbl B cTpykTtype OMOI: YyebHaa gucumnnmHa oTHOCUTCS K
obsizatenbHon Yactn bnoka 1 yyebHoro nnaHa.

11. NMnaHupyemMble pe3ynbTaTbl OOy4YeHUs MO AUCLUNIIMHE (3HAHWUA, YMEHUA, HaBblIKW),
COOTHECEeHHble C NNaHMpyeMbiMU pe3ynbTaTaMu OCBOEHUSA ob6pa3oBaTeribHOW nNporpam-
Mbl (KOMNETeHUUAMU) U UHAUKATOPAMU UX AOCTUXKEHURA:

MeToAdbl OJ1A OLEHKN
KayecTBa W afek-
BaATHOCTU mMaTemMa-
TUYECKMX Mogenen

Kog HasBsaHue kom- Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
neTeHumm
Orl1K-2 | CnocobeH co- | OlK-2.2 | ObocHoBbIBaeT n | 3HaTb: OCHOBHbIE MaTtemaTuyeckue metTodbl Mno-
BEPLUEHCTBO- TECTMpPYEeT MaTeMa- | CTPOEHMS U peLLEeHUs MPUKagHbIX 3agay
BaTb W peanu- TMyeckne meTodbl C | YMeTb: NpUMeEHsATb, 0BOCHOBbIBATb U TECTMPO-
30BblBaTb  HO- NPMMEHEHWEM  CO- | BaTb MaTeMaTuyeckne MeToAbl PEeLIeHus npu-
Bble MaTtemaTu- BPEMEHHbIX KOMMb- | KNafHbIX 3agay C MPUMEHEHMEM COBPEMEHHbIX
yeckme MeTofbl IOTEPHBIX TEXHOJIO- | KOMMbIOTEPHBLIX TEXHOMOMIA U NakeToB NpuKnag-
pelleHns  npwu- M N NakeToB MpW- | HbIX NPOrpamm
KnagHblx 3agav KnagHblX nporpamm
OrlK-3 | CnocobeH pa3- | OMK-3.1 | AHanusnpyet OC- | 3HaTb: OCHOBHblE MOHATUS U MaTeMaTuyeckune
pabaTtbiBaTh HOBHblE KMacCbl Ma- | METOAbI, anropuTM MOCTPOEHUsT MaTemaTude-
MaremaTude- TEMaTMYECKNX  MO- | CKOW MOAENN, CBOMCTBA MaTteMaTuyecKkon moae-
CKMe mogenu u aenem n coBpemeH- | nu.
npoBOoAuTbL  UX Hble TexXHonornm | YmeTb: CTpOMTb MaTemaTudeckue mMoaenu Ans
aHanua npu pe- MaTeMaTU4eckoro pa3nnyHbIX 0O HEKTOB HA OCHOBE, MEXAHUYECKMX,
lWeHnn 3agady B MOOENUPOBaHMSA  C | Tennoumanyecknx Nnogxoaax.
obrnactm  npo- ueneto Belbopa noa- | BnageTtb: coBpeMeHHbIMU KOMMbIOTEPHBIMU TEX-
deccuoHarnbHom XoA4swWen  MOAENU | HOMOMMAMU U MakeTamu MpPUKNagHbIX Nporpamm
OeaTenbHoCTH ONS pelleHns KoH- | Ans pelueHust 3agay B obnact MexaHuku TBep-
KpeTHOM  npwuknag- | Joro Tena no MNOCTPOEHHOW MaTeMaTU4eckown
HoW 3agjaym B 0b6na- | mogenwu
cTn npodeccuo-
HanbHOW pgeATerb-
HOCTU
OlK-3.2 | NMpumeHsieT TexHo- | YMeTb: 3(h(PEKTUBHO MCMNOMb30BaTb COBPEMEH-
normm maTtemaTtuye- | Hble MHPOPMALMNOHHBIE W KOMMYHUKALMOHHbIE
CKOr0 MOAENUPOBa- | TEXHONOrMM ANt MOAENUPOBAHUS.
HUS M BblMUCnK- | BnageTb: coBpemMeHHbIMM MeTofamMu MaTematu-
TENbHOIO  3KCMEepwu- | YECKOro MOAENMPOBAHUS Npy aHanuae rnobdarb-
MeHTa [ans npoBe- | HblXx NpobnemM Ha OCHOBE IMyOOKUX 3HaHWIA Me-
OEHUST KOMMJIEKCHO- | XaHWKN
ro  uccregoBaHus
Hay4YHOW UM TEXHW-
4yecKon npobnemsl
Ol1K-3.3 | PaspabartbiBaeT 3HaTb: Hay4yHble OCHOBbI 3HaHUNM B cdpepe Mexa-

HWKM 1 MaTeMaTn4ecKoro MoaenupoBaHus

YMeTb: oueHmBaTb U MPUMEHATb pesynbTaTthl
Hay4YHO-UccrefoBaTeNbCKON AeATenbHOCTU Ha
OCHOBaHWWN 3HaHWW B cepe MexaHWKu N marte-




MaTu4ecKkoro mogenimpoBaHuA

BrnageTtb: metogamum KOMMbOTEPHON 06paboTKM
N npeacTaBneHnst MHopmauun, meTtogamm Mo-
OEenMpoBaHns C UCMOMb30BaHMEM CTaHOAPTHbIX
NnakeToB NporpaMmm Ans 3agad MexaHuku.

12. O6beM AUCUUNUHBbI B 3a4eTHbIX eanHuuax/yac. — 4/144.
Popma NpoOMeEXYTOYHON aTTecTaluuu: 3a4yeT

13. TpyAaoeMKoCTb No Buagam y4yebHon paboTbl

TpyaoemMKocTb
Bug yyebHoi paboTbl Bcero fo ceM1eCTpaM
AyOuTOpHbIE 3aHATUA 64 64
nekuunu 32 32
B TOM Yncne: npakTuyeckme 0 0
nabopaTtopHble 32 32
CawmoctodaTensHas pabora 80 80
dopma NpOMEXYTOUHON artTecTaumm - 3aver 3aver
3a4er
Utoro: 144 144

13.1. CogepxaHue ANCLUUNIIUHbI

mogenen ana 3agaydu Jlame

ro CXMMaeMoro ynpyroro matepuana. 3agada Jlame
Ans uunuHgpa moaenb 04HOPOAHOrO HECXKMMAeEMO-
ro ynpyroro matepuana. 3agada llame ans cdepbl
MoZenb 0OHOPOLHOMO CXXMMaeMoro yrnpyroro MaTe-
puana. 3agada Jlame gns cdepbl MOAeNb OOHO-
POAHOro HECXKMMAaEMOro ynpyroro MaTepumarna. 3a-
nava Jlame ans umnuHapa mogens pagnanbHO He-
OLHOPOOHOTO CXUMaeMOro ynpyroro matepmana.
3apgayva Jlame gns uMnMHAapa MoAenbs paguarbHO
HEOOHOPOAHOr0 HECXKMMAEMOro yNpyroro Matepu-
ana. 3agayva Jlame gnsa cdepbl Mmogens pagnansHo
HEOOHOPOAHOro CXXMMAaeMOro yrnpyroro marepuarna.
3apava Jlame ansa cdepbl mogens pagnanbHO He-
OOHOPOLHOr0 HECXKMMAEMOro YNpyroro marepuana.

n/n Peanusauus
pasgena guc-
HaumeHoBaHue pasgena guc- LUUNAWHBI C
CopepxaHve pasgena aMcunnimHbl
LUUMAWHBI MOMOLLbIO OH-
nanH-Kkypca,
QYMK
1. NNekuun
1.1 MaTemaTtnyeckoe moaennpo- OCHOBHbIE MOHATUSA, anNropUTM NOCTPOEHNSI MaTe- https://edu.vsu.
BaHue MaTu4eckon Modenu, CBOMCTBa MaTeMaTuyecKom ru/course/view.
MoZenu. php?id=24414
1.2 Knaccuyeckne mogenu mate- MocTpoeHne MaTeMaTU4eckon Moaenn konebaHus https://edu.vsu.
MaTu4eckon PU3nkm CTpYHbI (BECKOHEYHOM 1 KOHEYHOW), MOCTPOEHME ru/course/view.
MaTtemaTuU4eckon Modenu pacnpocTpaHeHus Tenna | php?id=24414
B CTEpPXHE.
1.3 OCHOBHbIe NOHATUS TeopUK BekTop nepemeLleHunin, TEH30p HaMNPSXKEHWIN, TEH- https://edu.vsu.
ynpyrocTu 30p gedopmauun. ru/course/view.
php?id=24414
14 3amMKkHyTas cuctema ypasHe- YpaBHeHus paBHOBecus, COoTHoLeHus Koww, 3a- https://edu.vsu.
HWUI TEOpUM YNpPYyrocTu KOH [N'yka onsa cxnmaeMbiX U HECXKMMaeMbIX cpes, ru/course/view.
rp. YCrOBUS B HaNPsHKEHUAX. php?id=24414
15 MocTpoeHune maTemaTudecknx | 3agava Jlame gnsa uunuHgpa mogenb 04HOPOOHO- https://edu.vsu.

ru/course/view.
php?id=24414
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2. JllabopaTopHbie paboTbl

2.1 BeeneHue 0O630p COBPEMEHHOIO YPOBHS pa3BUTUS NaKeTOB https://edu.vsu.
NPUKMagHbIX NPOrpaMm 1 UX NPUMEHEHNSI NpU pe- ru/course/view.

LLIEHMN UHXEHepHbIX 3ada. php?id=24414

2.2 MeToa KOHEYHbIX 3NEMEHTOB OCHOBHbIE MOHATUS M NPUHLUMBI METOAA KOHeYHbIX | https://edu.vsu.
3NeMeHTOoB ru/course/view.

php?id=24414

2.3 ANSYS Workbench O6bwee npeacraeneHne 06 obonoyke, nmnopTe https://edu.vsu.
reomeTpumn, CETOYHbIX MOAENAX AN peLleHns 3a- ru/course/view.

Aaq. php?id=24414

2.4 ANSYS DesignModeler [NocTpoeHne TpexmMepHbIX FreOMETPUYECKMX MOae- https://edu.vsu.
new ¢ nomowbio ANSYS DesignModeler. ru/course/view.

php?id=24414

25 ANSYS Meshing M3yyeHne 0CHOBHbLIX METOAOB NOCTPOEHMUS KOHEY- https://edu.vsu.
HO-3M1EMEHTHbIX CETOYHbIX MOAENEN. ru/course/view.

php?id=24414

2.6 ANSYS Transient Thermal PelueHne HecTaunoHapHbIX TeMnepaTypHbiX 3agav | https://edu.vsu.
¢ nomoubto moayns ANSYS Transient Thermal ru/course/view.

php?id=24414

2.7 ANSYS Static Structural PelweHune 3agay mexaHuku TBepgoro tena ¢ nomo- | https://edu.vsu.

wbto mogynsa ANSYS Static Structural.

ru/course/view.
php?id=24414

13.2 Tembl (pa3genbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Ne H Jlekummn | Jlabopa- CamocToqarenb- Bcero
avMeHoBaHve pasgena AuCunnivHbl
n/n TOPHbIE Haga paboTa
1 | MaremaTtunyeckoe MogenuposaHve 2 - 8 10
> g(;smccmqecme MoZenu matemartmyeckon u- 4 i 8 12
3 | OCcHOBHbIE NOHATUSA TEOPUU YNPYrOCTH 6 - 6 12
4 3amMKkHyTasi cuctema ypaBHEHUIN TEOpUM yNpy- 8 i 6 14
rocTu
5 lMocTpoeHre matemMaTU4eCcKnux mogenen Ans 12 i 12 o4
3agayu Jlame
6 BeegeHune. MeTo KOHEYHbIX 3NEMEHTOB i 5 4 6
7 ANSYS Workbench ) > 4 6
8 ANSYS DesignModeler ) 6 6 12
9 ANSYS Meshing ) 6 6 12
10 ANSYS Transient Thermal ) 8 10 18
11 ANSYS Static Structural 8 10 18
Utoro 32 32 80 144

14. MeToguuecKkue yKkasaHusi Ansi 00y4aroLWmMxXcsa N0 OCBOEHUIO AUCLIUMIIUHDbI

OcBoeHune gucunnnuHbel «MaTemaTnyeckoe n KOMMNbIOTEPHOE MOoLENMPOBaHNE B oyHAa-
MEHTamnbHbIX UCCNeAOoBaHUSX» BKAOYAET NEKUMOHHbIE 3aHATUSA, NnabopaTopHblie paboThl 1 ca-
MOCTOSTENbHYI0 paboTy obyyatomxcs.
Ha nepBOM 3aHATUM CTYAEHT NosnyvaeT MHopMauuio ansa OCTyna K KoMnnekcy y4ebHo-
MeToOMYeCKMX MaTepuarsos.
JIeKUuMOHHbIe 3aHATUSA NOCBALLEHbI PACCMOTPEHUIO KITHOYEBbLIX UCKYCCUOHHbIX BONPOCOB,
NPUHUMNOB, 6a30BbIX NOHATUIN, CTaHAAPTOB M MeTogonornn. Ha nabopaTopHbIX 3aHATMSAX 00y-
YarLMecs UCNONb3YKT 3HAHUSA, MOMYYEHHbIE HA JIEKUMOHHBLIX 3aHATUAX, U NPUMEHSIOT UX ONS
pelweHns MNoCTaBnEHHbIX 3adad. 3aHATUMS npeaHasHadeHbl Ans PoOpMUPOBAHUA YMEHUA W
HaBbIKOB, 3aKpensieHHbIX komneTeHuun no OrNOrl.
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CamocTosTenbHas paboTta cTyaeHToB BkNoYaeT B cebsa npopaboTky yyebHoro matepu-
ana nekuuu, pasdop u BbiNoMHEHWE nabopaTopHbIX 3agaHuN.

[na ycnewHoro OCBOEHWSA AUCLMMIMHBLI pekomeHAyeTca noapobHO KOHCMEeKTMpoBaTb
NEKLUMOHHbIN MaTepuarn, NpocMaTpmMBaTb OCHOBHYIO U OOMNOSMHUTESbHYIO NUTepaTypy MO COOT-
BETCTBYIOLLIEN TEME, YTOObI CMCTEMATU3NPOBATbL N3yvaeMbli MaTepuarn.

lMpomexyToyHas atTectaums. B TeyeHne cemecTtpa obyvawowmmcs npeanaraetca Bbl-
nonHnTb nabopaTopHble 3agaHus. B KoHUe cemecTpa obyvatolume OOMMKHbI NPeacTaBUTb OTYET
O pelleHnn 3afad, PacCMOTPEHHbIX HA NEKLUMOHHbIX 3aHATUSAX C NMOMOLLbIO NakeTa NpuKnagHbIX
nporpaMm 1 CpaBHWUTb MOMYYEHHbIE aHaNMTUYECKOe U YnucneHHoe pelleHus. OueHka BbiCTaB-
nsieTcs No pesynbTaTam OTyeTa pPeLleHUs NOCTaBNEHHOW 3a4ayn U CAaHHbIM NTabopaToOpPHbIM
paboTtam.

Mpn ncnonb3oBaHWM AUCTAHUMOHHBIX 0BGpa3soBaTeflbHbIX TEXHOMOMMA U 3NEKTPOHHOIO
obyyeHunsa cnefyeT BbIMNOMHATbL BCE YKa3aHUs npenogasatens no paborte Ha LMS-nnaTtgopme,
CBOEBPEMEHHO MOAKMYaTbCa K online-3aHATnAM, cobntogate pekoMeHaauumn No opraHnsaumm
CaMOCTOATENbHON paboThl.

[na opraHnsauum camocToAaTenbHOM paboTbl MNN NPOBEAEHUS 3aHATUMI C UCMONb30Ba-
HMEM OUCTaHUMOHHbIX 0BpasoBaTesfibHbIX TEXHONOMMN N 3NEKTPOHHOro obyveHus paspaboTaH
3YMK «MaTtemaTuyeckoe M KOMMbOTEPHOE MOAENUPOBAHMEY», PasMeLLEHHbIN Ha nnaTgopme
3NeKTpoHHOro yHmBepcuteTa BI'Y https://edu.vsu.ru/course/view.php?id=24414

15. NMepe4yeHb OCHOBHOMN U JOMNOJIHUTENbHON NUTEpPATYPbl, PECYPCOB UHTEPHET, He0bXO-
ANMbIX AN OCBOEHUS OUCLUNIIUHDI
a) OCHOBHas nutepaTtypa:

Ne
n/n
1 HacegkuH, A. B. MogenupoBaHue CBA3aHHbIX 3af4ad : MaTeMaTUYEeCKMe NOCTAHOBKN N KOHEYHO-
3MneMeHTHble TexHonormu : ydebHoe nocobue : [16+] / A. B. HaceakuH, A. A. HaceakuHa ; KOXHbIN
degepanbHbI yHuBepcuTeT. — PoctoB-Ha-[oHy ; TaraHpor : KOxHbI chegepanbHbIn yHUBEpCH-
TeT, 2019. — 177 c. : un. — Pexum gocTyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=577955 — bubnuorp. B kH. — ISBN 978-5-
9275-3184-4. — TeKCT : 9NEKTPOHHbIN.
2 CewmeHoB, A. . MaTemaTuyeckoe 1 KOMNbLIOTEPHOE MOAENVPOBAHNE : MPaKTUKyM : [16+] /
A.T. CemeHos, WN. A. MNMeuepckux ; KemepoBckuin rocygapcTBeHHbIN yHuBepcuteT. — Kemeposo :
KemepoBckuii rocygapcTBeHHbIn yHuBepeuteT, 2019. — 237 c. : un., Tabn. — Pexxum gocTtyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=574121— bubnuorp. B kH. — ISBN
978-5-8353-2427-9. — TeKCT : aNIEKTPOHHbIN.
3 KomnbtoTepHoe MogenupoBaHue : manka : ydebHoe nocobue : [16+] / 3. A. KoHoHOBa,
C. O. AntyxoBa, I'. A. Bopobbes, I'. U. Benoseposa. — Jluneuk : Jlnneuknii rocygapcTBEHHEIN ne-
parormyecknin yHneepcuteT um. IN.I1. CemeHoBa-TaH-LaHckoro, 2017. —Yacte 2. — 76 C. : un. —
Pexum goctyna: no nognmcke. — URL: https://biblioclub.ru/index.php?page=book&id=576941—
Bubnuorp. B kH. — ISBN 978-5-88526-825-7. — TeKCT : 9NEKTPOHHbIN.
4 Kapabytos, H. H. OCHOBbI KOMNBIOTEPHOIO MOAENMPOBaHUS : ydebHoe nocobue : [16+] /
H. H. KapabyTos, M. N. NBaHoB ; MockoBckas rocygapCTBeHHas akagemvsi BOQHOMO TpaHcnopTa.
— Mockea : Anbtaup : MTABT, 2018. — 53 c. : cxem., Tabn., un. — Pexnm gocrtyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=682038 — bubnuorp. B kH. — TEKCT : anek-
TPOHHBIN.

NcTouHMK

6) gononHWTeNbHas nuTepartypa:
Ne
n/n
1 MatBees, K. A. Komnnekc ANSYS : aHann3 ycTon4MBOCTM KOHCTPYKLWI : ydebHoe nocobue : [16+] /
K. A. MaTBees, V. A. BaHwukoBa, M. A. JleraH ; HoBocMbupckuin rocyaapCTBEHHbIV TEXHNYECKUIA
yHuBepcuTeT. — HoBocnbupck : HoBocubrpCKmin rocyaapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET,
2017. - 66 c. : nn., Tabn. — Pexum gocTtyna: no noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=575174 — Bubnuorp. B kH. — ISBN 978-5-7782-
3383-6. — TeKCT : SNEKTPOHHBbIN.

2 pmayuvH, A. B. NpoekTnpoBaHue aneKkTpoHHoM koMnoHeHTHon 6a3bl B ANSYS Workbench : yueb-
Hoe nocobue : [16+] / A. B. 'pnguun, B. A. KonvyxuH, B. A. 'pngyuH ; HoBocnubupckun rocygap-

NcTouHnk
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CTBEHHbI TEXHUYECKMIA YHMBEpcUTET. — HoBOoCMOMpPCK : HOBOCMOMPCKMIA rocyaapCTBEHHbIN TEXHU-
yeckui yHuBepcuteT, 2016. — 83 c. : un. — Pexxum goctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=576253 — bubnuorp. B kH. — ISBN 978-5-7782-
3138-2. — TeKCT : ANEKTPOHHBIN.

3 MpucekuH, B. 1. OcHOBbI MeTOAA KOHEYHbLIX 3NEMEHTOB B MexaHuke geopMmmpyemsix Ten : y4eob-
HuK : [16+] / B. J1. MpucekuH, I. . Pactopryes ; HOBOCMBMPCKMIA rocyaapCTBEHHbIN TEXHUYECKUIA
yHuBepcuTeT. — HoBocmbumpck : HoBoCcMBMpPCKMIN rocyaapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET,
2009. — 240 c. : Tabn., un. — (Yuebrukun HI'TY). — Pexxnm goctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=436040 — Bubnuorp.: ¢c. 232. — ISBN 978-5-
7782-1287-9. — TEKCT : 9NEKTPOHHbIN.

4 BaHcoBuy, K. A. YncneHHble MeToabl nccregoBaHns HanpsXKeHHO-4eOPMNPOBAHHOTO COCTOSHMSA
TpybonpoBoaoB 1 pe3epByapoB : ydebHoe nocodue : [16+] / K. A. BaHcoBuu ; pea. K. B. ObyxoBa ;
OMCKuU rocyaapCTBEHHbIV TEXHNYECKUI YyHuBepcuTeT. — OMck : OMCKMIA rocygapCTBEHHBIN TEXHU-
yeckun yHnsepcuteT (OMITY), 2021. — 130 c. : un., cxem., rpad. — Pexxum goctyna: no nognmcke.
— URL: https://biblioclub.ru/index.php?page=book&id=700851 — bubnwuorp. B kH. — ISBN 978-5-
8149-3348-5. — TEKCT : aNEKTPOHHBbIN.

B) MHPOPMALMOHHbIE ANEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:
Ne
n/n
1 | OnekTpoHHas bubnuoteka BI'Y www.lib.vsu.ru

2 | OnekTpoHHO-bMbnmoTeyHas cuctema "YHusepcuteTckas ubnmnorteka online"
https://biblioclub.lib.vsu.ru/

3 | OnekTpoHHO-6mbnmoTeyHas cuctema "Manb" https://lanbook.lib.vsu.ru/

4 | OnekTpoHHO-6nbnunoteyHasa cuctema "KoHcynbTaHT cTygeHTa" https://studmedlib.lib.vsu.ru/

5 | Noues [.B. MatemaTtnyeckoe n komnbtoTepHoe mogenuvposanune: 3YMK / [1.B. MNoues, 10.B. Manbi-
rmHa — URL: https://edu.vsu.ru/course/view.php?id=24414

NcToYHMK

16. MNepeyeHb y4yebHO-MeTOANYECKOrO OGecneyYyeHust AN CaMOCTOATENIbHOMN PaboThbl

[Ana obecneyeHna camocToATeNnbHOM paboTbl CTYAEHTOB B 3NEKTPOHHOM Kypce AucCUK-
NNVHblI HAa obpasoBaTenibHOM nopTane «ANEeKTPOHHbIN yHuBepcuTeT BIY» cchopmupoBaH y4eb-
HO-MeTOANYECKUI KOMMNIEKC, KOTOPLIN BKIOYaeT B cebs: nporpaMmy Kypca, ydebHble nocobus
N CNpaBOYHble MaTepuarnbl, METOOMYECKME YKa3aHUSA MO BbIMNOMHEHUIO 3agaHnin. CTyaeHTbl no-
ny4yatoT 4OCTYN K AaHHbIM MaTepuanam Ha NepBOM 3aHSATUM NO OUCLUMINHE.

YkasaHHble B y4ebHO-MeToaMYeCcKOM Komnsiekce yvyebHble nocobus n cnpaBoyHble Ma-
Tepuansbl, NnpuBeaeHbl B Tabnuue Huxe:

Ne n/n MICTOYHMK
AdbaHacbeB A.A. [NakeTbl NPOrpaMm UHXEHEPHOro U Hay4YHOro aHanuaa: y4ebHoe nocobue ons
1. By3oB / A.A. AdpaHacbes, M.B. boHgapesa, E.H. Kopxos .— BopoHex : 3gaTtenbckuii oom

Bry, 2015 .—48c
lMNoues [0.B. MatemaTtuyeckoe n komnetoTepHoe mogenuposaHme: 3YMK / [1.B. Moues, KO.B. Ma-
neirvHa — URL: https://edu.vsu.ru/course/view.php?id=24414

17. O6pa3oBaTenibHble TEeXHOJNIOFMU, UCNONb3yeMble NpPU peanusauum y4ebHouM aucuu-
NIIVHbI, BKMOYasaA OUCTaHUMOHHbIE obpa3soBatenbHble TexHonorun (AOT), anekTpoHHOe
oby4yeHue (30), cmewaHHOe OGy4YeHue:

Mpn peanusaumm ANCUUNINHBI MOTYT NPOBOAUTLCS Pas3fMYHbIe TUMbl NEKUnn (BBOAHAS,
0630pHasa 1 T.4.), NPUMEHATBCHA OUCTaHUMOHHbIE 0Bpa3oBaTefibHbIE TEXHONOMMN B YacTh OCBO-
€HUS NEeKLMOHHOro Matepuana, cCaMoCToATeNbHON paboThl MO ANUCLMNIIMHE UMW OTAENbHLIM ee
pasgenam.

Mpu peanunsaumm gUCUMNNHBI UCNONL3YIOTCS crneayowme obpasoBaTenbHble TEXHOMO-
MN: NOrNMYecKoe MNOCTPOEHUEe AUCLMNIMHBLI, 0603HaYeHMe TeOopeTUYEeCcKoro M MpPakTU4eCcKoro
KOMMNOHEHTOB B y4ebHOM maTepuane. [NpuMMeHSOTCS pasHble Tunbl Nekuuin (BBoaHasi, 063op-
Had, nHopMaumoHHas, npobrnemHas).

AducumnnuHa peanm3yetcs ¢ NPUMEHEHNEM 3NEKTPOHHOIO O0y4YeHMs U OUCTaHLMOHHbIX
obpasoBaTenbHbIX TEXHOSOMMN, ANS OpraHM3aumm CamoCTOSTENbHOW paboTbl 0ByvatoLmMxcs


https://biblioclub.ru/index.php?page=book&id=576253
https://biblioclub.ru/index.php?page=book&id=436040
https://biblioclub.ru/index.php?page=book&id=700851
http://www.lib.vsu.ru/
https://biblioclub.lib.vsu.ru/
https://lanbook.lib.vsu.ru/
https://studmedlib.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=24414
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NCronb3yeTcsl OHMaNH-KypC, pasMeLLeHHbI Ha nnaTtdopmMme ANeKTPOHHOro yHusepcuteta BIY
(LMS moodle), a Takke gpyrme VIHTepHeT-pecypchl, npuBeaeHHbIe B N.158.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:

YyebHaa ayautopusa ana npoBefeHus Nekunn: cneuynanmampoBaHHass mebenb, KoMMbio-
Tep (HoyTOyK), MynbTUMeannHoe obopyaoBaHMe (MPOEKTOP, 3KpaH, CpeacTBa 3BYKOBOCMPOMU3-
BeJEeHNs).

YyebHas aygutopus ans npoeaeHns nabopaTopHbIX 3aHATUM U CaMOCTOATESNbHON pa-
6oTbI: cneumannsnpoBaHHas Mebenb, NepcoHarnbHble KOMMbIOTEPLI AN UHAUBUAYANbHOW pa-
60Tbl. MNMporpammHoe obecneveHme: OC Windows 8 (10), nHtepHeT-6paysep (Google Chrome,
Mozilla Firefox), Microsoft Visual Studio Community Edition (cBoboagHoe w/unu GecnnaTHoe
MO), NetBeans IDE (cBo6ogHoe n/unu 6ecnnatHoe M10).

19. OueHou4HbIe cpeacTBa ANl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum
KoHTponb ycneBaemMoCcTn N0 AUCUMMINHE OCYLLECTBIISIETCHA C NMOMOLLbIO CreayroLmx OLeHou-
HbIX CPEeACTB: NpaKkTU4YecKkoe 3agaHue.

MopAnoK OLEHKN 0CBOEHMS 0BydatoLmMmcs y4ebHoro matepuana onpeaenseTcs co-
AepXxaHuem crieayoLmx pasaenos AUCLUUNIHGI:

Ne HaunmeHoBaHue pasge- Komne- UHamnkaTtop(bl)
n/_n na gucuunnuHel (Mogy- TeHums(n) OOCTMXKEHUS OueHouHble cpeacTaa
ng) 5 KoMneTeHuummn
BeeaeHue. Metop ko- OnnK-2 OlK-2.2 KOMMJEKTbl MPaKTU4YECKMX 3a4aHN
1 | HeuHbIx anemeHTOB OrK-3 OrnK-3.1 No1
ANSYS Workbench OrnK-2 OrnK-2.2 KOMMJIEKTbI NPaKTUYECKUX 3aaHni
2 OrK-3 OrK-3.3 Nol
3 ANSYS DesignModeler OrK-3 OrK-3.3 KOMMIEKTbl MPaKTUYEeCKMUX 3a4aHNN
Ne2
4 ANSYS Meshing OrK-3 OrK-3.3 KOMMIEKTbl MPaKTU4YEeCKMUX 3a4aHNN
Ne2
ANSYS Transient OriK-2 OriK-2.2 KOMMIEKTbI MPaKkTU4eCKMX 3agaHnn
5 | Thermal OrlK-3 OrK-3.2 No2
ANSYS Static Structural OriK-2 OriK-2.2 KOMMIEKTbI MPaKTU4eCKMUX 3agaHnn
6 OrK-3 OrK-3.2 No2
[NpomexyToyHada aTTectaums MepeyeHb
dopma KOHTpOrs - 3a4eT BornpocoB (KM Ne1)

20 TunoBble OLEHOYHbIE cCpeaAcTBa U MeToAMYECKMe MaTepuanbl, onpeaensrowme npo-
ueaypbl oLeHUBaHUA

20.1 TeKywWMN KOHTPOJIb YCNEeBaeMOCTH
KomnnekT npaktnyeckmnx 3agaHmm Ne1
MNMepe4yeHb NpakTUYECKUX 3afaHUN

JTabopatopHas paboTa Ne1. [NlocTpoeHne TpexmepHOn MOAENN No YepTexy (4Be aeTanu)
JTabopaTtopHas paboTta Ne2. [locTpoeHne pacHeTHOMN CETKN Ha NOCTPOEHHbIX AeTansax



KomnnekT npakTnyeckmx sagaHmn Ne2
MNMepe4yeHb NpakTUYECKUX 3aAaHUN

JTabopaTopHas pabota Ne3. YUncneHHoe pelleHne 3agadm 06 oCTbiBaHUM UNN HarpeBe OBYX-
CINOMHOrOo Wwapa
JTabopaTopHas paboTta Ne4. YnucneHHoe pelleHne 3agaym Jlame

TexHonorusa nposeaeHUs

INNaBopaTtopHble paboTbl U3 KOMMNIIEKTOB NpakTU4eCckmMx 3agaHnin Ne1, 2 BbINOMNHATCS B y4eb-
HOM Krlacce UM caMoCToATeNbHO. Pe3ynbTaTbl paboThl NPeaoCTaBnATCA NpenogaBaTento
Anst oueHMBaHUS B NeYaTHOM BMAe UNu NpUKpennarTca oTaeNbHbIM dannom B QYMK

KpuTepuu oueHkn nabopaTtopHbIX paboT

OueHka KpuTepun oueHok

MpaBunnbHO NOCTpPOeHa TpexmepHasa Mofenb. PacyeTHas ceTka yaoBneTBoO-
psieT nocTpoeHHon mogdenun. [JobaBneH meTod, yTOHYHEHbI pasmMepbl demMeH-
ToB Ana pebep/rpaHei, NocTpoeHa CTPYKTypMpoBaHHas ceTKka Ans KaKkon-
nnb6o noBepxHocTU. Mony4eHo YNCNEHHOE peLLEeHne 3adayun.

He nocTtpoeHa vnnv HeBEepHO MOCTPOEHa TpexmepHask MOAenb UMM pacyet-
Hasi ceTka He yaooBneTBOpsieT NOCTpOeHHou modenu. He pobasneH meton
He 3auteHo pas3bueHnsi, He YyTOYHEHbl pa3Mepbl anemeHToB Ans pebep/rpaHen, He no-
CTpOeHa CTPYKTYpPUPOBaHHasA ceTka Ans Kakon-nmbo nosepxHocTu. He nony-
YEHO YMCMEHHOE peLLeHne 3agayun.

3a4yTeHo

20.2 NMpomexyToyHana aTrecTauus

MpomexxyToyHas aTTecTaums No AUCUUMNIIMHE OCYLLECTBNSETCS C NMOMOLLbIO CreayrLLmnx
OLIEHOYHbIX CPEACTB: BOMPOCHI K 3a4eTy.

lMepeyeHb Bonpocos k 3a4eTy (KM Ne1)

OCHOBHbIE NOHATUSA

AnropuTMm NOCTpPoOEHNA MaTeMaTUYeCKONn Mogenu

CsonctBa maTemMaTnyeckon Moaenu.

lMocTpoeHne maTemaTnyeckorn mogenu konebaHns cTpyHbl (6eCckoHeYHoM)
lMocTpoeHne maTemaTnyeckon mogenu konebaHnsa CTpyHbl (KOHEYHON)
MocTpoeHne maTeMaTU4eCKon MOLENN pacnpoCTpaHEeHWs Ternna B CTEPXHE.
BekTop nepemelleHnin, TEH30p HaNpPSXXeHUN, TeH30p gedopmaumn.

YpaBHeHUs1 paBHOBECUS, COOTHOLLEHNSA Kowwun, 3akoH ['yka ans ckumaeMbiX N HeCKumae-
MbIX Cpea, Ip. YyCrOBUS B HanNpsiKeHUsX.

9. 3apava llame ans uunuHAapa moaenb OAHOPOAHOIO CXXMMaeMOoro ynpyroro matepuana.

10. 3apgava Jlame ona uMnuHapa MoAenb OAHOPOAHOrO HECXKMMAaEeMOro YNpyroro matepuana.
11. 3apava Jlame ansa cpepbl Moaenb 0AHOPOAHOIO CKUMaeMOoro ynpyroro Matepuana.

12. 3apaya lame ang cdpepbl Moaenb 0OAHOPOAHOIO HECKMMAaEMOro yrpyroro MaTepuana.

13. 3apava lame Ang uMnuHapa Moaens pagvanbHO HEOAHOPOAHOIrO CXMMAaEMOro Yrpyroro
martepuana.

14. 3apava lame ang uMnuHapa Modens pagnanbHO HEOAHOPOAHOIO HECKMMAaEMOro Yrpyroro
martepuana.

15. 3apava Jlame ansa cdpepbl Moaens paananbHO HEOAHOPOAHOrO CXXUMAEMOro ynpyroro Ma-
Tepuana.

®NOUAWNR
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16. 3apava Jlame ons cdepbl Moaerb paananbHO HEOLHOPOAHOIO HECXKMMAEMOro ynpyroro
mMaTepuana.

TexHonorusi npoBeaeHus

[MpomexyToyHas aTTecTaumsi NPOBOAUTCSH B COOTBETCTBUMU C [TonoxeHnem o NpomexxyTouHOn
aTTecTtaumm oby4varoLwmxcsa no nporpamMmmam Bbicllero o6pasoBaHunst BopoHexckoro rocygap-
CTBEHHOro yHuBepcuteta. [pomexyTovHas aTTectaumsa nposBoanTca B oopme cobeceoBaHNSA
Ha ocHoBe KM, koTopsbin cogepxuT 1 Bonpoc. CtyaeHTy npegnaraetcs 30 MUHYT BpeMeHU Ha
noaroToBKY K OTBETY.

LLikanbl 1 KpUTEpUN OLleHUBaAHUA

OueHka Kputepum oueHok

[aH npaBunbHbIn 0TBET Ha Bonpoc 13 KMM. BeinonHeHbl Bce nabopaTtopHbie
paboTbl, NpeayCMOTPEHHLIE ANs BbINOSIHEHUSI B TeveHne ceMecTpa. PelleHa
3auTeHo 3afavya MexaHukn gedopMMpyeMoro TBepaoro Tena aHanuTUYeCKMM MeTo-
aowm. [Nony4yeHo YncrneHHoe pellenne aaHHon 3agayun. CopmMupoBaH OT4eT
0 NPOBeAEHHOM MCCnefoBaHUW, AaH aHanm3 nonydYeHHbIX peLleHn.

HeBepHbii 1 HeT oTBeTa Ha Bonpoc n3 KMM. He BbinonHeHbl Bce nabopa-
TOpHble paboTbl unu xota 6bl ogHa u3 HUX. He nonyyeHo aHanuTuyeckoe
WM YUCMEHHOE peLleHne 3afavuM MexaHukM 0edopMMpyeMoro TBepaoro
Tena. He npeacrtaBneH otyeT 06 nccnegoBaHnm NOy4YEHHOrO peLLEeHUs.

He 3auTteHo

20.3 ®oHA oLeHOYHbIX cpeacTB c(hOPMMPOBAHHOCTU KOMMETEHL UM CTYAEHTOB, pe-

KOMeHAyeMbI Ans npoBeAeHUsl AMarHoCTUYeCKUX paborT:

OMNK-2 Cnocob6eH coBepLweHCTBOBATb U peann3oBbiBaTb HOBbleé MaTeMaTu4d4eCKue Metoabl pelweHunsa npu-
KnagHbIX 3agay

1.
a)
b)
c)

2.

s

b)
c)

3.
a)
b)
c)

4.
a)
b)
c)
d)

BOI'IpOCbI C BapunaHTamMu oTBeToB

K Kakow xapakTepucTmke CeTkn OTHOCUTCS ONpeaereHne perynsapHon cetkn?
CtpykTypa

KoHgopMHOCTb

Pa3smep ceTku 1 CeTOYHbIX 31IEMEHTOB

TpeyroanMKM N HYeTbIPEXYITOJIbHUKN ABNAKTCA OCHOBHbLIMU (bOpMaMI/I ANeMeHTOoB AOJ1A NOCTPOEHNA CETKUN B

TpexmepHon obnactu
OpHomepHon obnactu
[ABymepHon obnacTtu

ekcapp, TeTpasap, Npuama SBNATCSA OCHOBHbIMU (hOpMamMm 31IEMEHTOB 4151 MOCTPOEHMUS CETKU B ...
TpexmepHon obnactu
OpaHomepHol obnactu
[BymepHow obnacTtu

KonunyecTBo y3noB 1 a1IeMEHTOB CETKU COCTaBISAIOT ...
MakcumanbHbI 3NeMeEHT Ha NOBEPXHOCTYU

Yucno anemMeHToB getanu

Pasmep pacuyeTHOM ceTKun

CyMMy arnemMeHTOB fgeTanu

MakcumansHO OfMHOM FpaHblo 3AreMeHTa onpegensdeTcs ...
MuHMManbHbI 3NIEMEHT CETKU

BbicoTta anemeHTa

CyMma anuH anemeHTa

Pa3mep ceTo4HOro anemeHTa

K kakon XapaKTepucTtuke ceTkn OTHOCUTCA onpeaerneHne COrfiacoBaHHOM CETKN?
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a) CtpykTypa

b) KoHdopmMHOCTL
C) Pa3mep ceTkM U CETOYHbLIX 3TIEMEHTOB
7. BbibepeTe BepHOE yTBEpXKAEHUE
a) Bcerga HyXHO fenaTb pacHeTHYIO CETKY OYEHb MENKON.
b) YMeHbLUEeHNEe pa3mepoB pacHEeTHOM CETKM MOXET NPUBECTU K HEYCTONYNBOCTU pPELLIEHMS.
c) C yMeHblUeHMeM pa3mMepoB 3IeMeHTOB ceTka 6oriee TOYHO annpPoKCMMUPYeET reoMeTpuio pacyeTHOM

obnacTtu, 4TO NO3BOSISIET NONYYNUTb OONee TOUHOE pelleHne UCXOOAHOMN 3afaum.

8. YT0 nogpasymeBaeTcs Nog pasmMepoM pacyeTHOW ceTkn?
a) [nuHa anemeHTa
b) BoicoTa anemeHTa
c) Konun4yecTBO y3noB, 35IeMEHTOB CEeTKU
d) Cymma anuH anemeHTa
9. Uem onpenensercsa pasmep CETOYHOro afnemeHTa’?
a) MakcumanbHO ANIMHHOW rpaHblo aNneMeHTa
b) BbicoTa anemeHTa
c) CymMma OnuH anemeHTa
d) [nvHa anemeHTa

BO"pOCbI C KPaTKUM TEKCTOBbIM OTBETOM

1. I'Iepeqmcnme NOJIOXXNTENbHbIE MOMEHTLI MaTeMaTUYeCcKo Mogenm
OTBeT: YHUBepCarbHOCTb, 3KOHOMUA CpeancTs U BpeMeHn, yHuBepCcasibHOCTb

2. lepeuncnnte «MMHYCbI» MaTtemMaTn4eckon mogenm
OTBeT: ageKkBaTHOCTb

3. lMepevuncnute ceoncTBa MaTeMaTN4ECKON MOAENN
OTBeT:

NOJIHOTA;

TOYHOCTb, FPaH1L bl NPUMEHUMOCTH;
Mepapxu4HOCTb;

KOPPEKTHOCTb;

4. [awnte onpefeneHune noOHATUIO «MaTemMaTnyeckoe MogenmpoBaHe»
OTBeT: MeTOA nccnefoBaHUA peanbHOW AEUCTBUTENILHOCTU C MOMOLLLIO MaTeMaTUYeCKUX Mmoaenen

5. BHyTpeHHve ycunus, Bo3HMKaloLWwme B Tene npyv AenNCTBUM Ha HEro BHELLHWX CUM - 3TO
OTBeT: HaNnpsAXeHUA

6. [Hedopmauuns —aTo ...
OTBeT: OTHOCUTENbLHOE «KyANIMHEHUEe» Tena

7. CKOmNbKO COCTaBMSAOLWMX MMEET BEKTOP NepemMeLleHnii B obLlem cnyvae?
OTBeT: 3

8. CKOmnbKO COCTaBMALMX MMeeT BeKTOp Aedopmauumi B obLiem cnyvae?
OTBeT: 6

9. CKOmbKO COCTaBMSAIOLLMX MMEET BEKTOP HaMNpsKeHW B obLlem cnyvae?
OTBeT: 6

OMNK-3 CnocobeH paspabaTtbiBaTb MaTeMaTU4ECKME MOLENN U NPOBOANTL UX aHaNM3 Npu pelleHrmn 3agad B obna-
CTU NpodpeccuoHanbHoON AeaTensHOCTH
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BOI'IpOCbI C BapnaHTaMu oTBeToB

1. Bb|6epeTe ana I'Ipe,CI,CTaBJ'leHHOVI I/130MeTpI/I‘-IeCKOIZ npoekuunn getanun I'IpaBI/IJ'IbeIﬁ BMA cnpaBa

20 1 430 Bl
S \\ SR I A |
R Bz
o P Iy
R 1 I0 W=
1l T4 !
=
68 ’
a) - - . 68 n
b)
230 230 214
Bz 4
S S NARE ©
| |
| Lt N :_:s:
| |
68 14
©) o
OTBeT: a
2. BoibepeTe ansa npegctaBneHHONW M30MEeTPUYECKOW NPOoeKLMn AeTanu NpaBuiibHbIN BU CBEPXY
""" —r———— T
Lot L
l | L] l
= | I ~+
| |
| |
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-------------------------------------------------------- T T T T[
T I ; (I L1 1
! : [ 11 I
© | | =ls Q : e
f 1 I T T 1 T
I [ i Lol A
I I f Ll .
"""" 27 |2 | 72
c) d)
OTBeT: d

3. BbiGepeTe ans npeacTaBneHHoO N3OMETPUYECKON NPOoeKLMN AeTany npaBunbHbIi B cnepeau

o0 o

8 58
a) r = b)
A 46
i}l_ T T 2 T T
\ I \ \
| | ! !
bY) 46
C) d)

OTBeT: a

4, Kakow 13 getanen cooTBETCTBYET AaHHbIN NPOEKLNOHHbIA BUA?
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T Omb
cxdosnee

a) b)
cxfoinoe d)
c)
OTBeT:b
5. CooTBeTCTBYET NN JaHHbIN MPOEKLUNOHHbIV BUA NpeacTaBNeHHOW N30METPUYECKON Npoekuun getanu?
725
=
%
9
88
a) Ja
b) Her
6. BoibepeTe ansa npegctaBneHHON M30METPUYECKOM NPOeKLMn AeTann npaBuribHbIN BUA cnepeau
58 58
40 40
1 | 1 T | T
L : } :
N ' =
3
&_ i R18 } | LAy & P18 :
&-Q I L\-Q__ B
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53 58
W0 40
.......... foeceneenes T T
| . [ [
| i [ |
: = I |
: o | |
LT . AN N |
AW R18 LHE -
i -y 50
T T d)
c)
OTBeT: a

7. BibepeTe ansi npeacTaBrieHHOW N30METPUYECKOW NPOEeKLMI AeTanv NpaBuibHbIN BUL CBEPXY

|\_\_/|
—} | |
Sl - S
| | &
SN S SN
| Loy
| ‘ | ey
Lol A
| |
| | |
a) b)
S I
< i—{ § g+
Q ____________
o
c) )
OTBeT: b

8. BuiGepeTe ons npeacTaBrneHHoOW N30MeTPUYECKON NMPOoeKLUM AeTanv NpaBurbHbIi BUA cnipaBa

Gimd
s B gwie

66 66
20 20
~ L
S/ N T
a) -———- :
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66 66
20 20
e D@
oy d) -----------------------------------------------------
OTBeT: C
9. Kakow n3 getanemn cooTBeTCTBYET AaHHbIN NPOEKLMNOHHbIA BUA?
g0
I I
L] | | | :
| a | l
| | =+
L~ L
| | =
1 y
48
Omd_—
(X&JJ’MAJ!"::T
a) b)
ol Omdcxdosnme
c) (o)
OTBeT: b

BOI'IpOCbI C KPAaTKMM TEKCTOBbIM OTBETOM

1. CooTtBeTCTBYET NN AaHHbIA NPOEKUMOHHBIN BUA NPeACTaBNeHHON N30METPUYECKON NPOeKLMmn getann?

48

OTBeT: Aa

2. CeTKn, 3anemMeHTbl KOTOPbIX NPV NepeceyveHn MMetoT obLLyto rpaHb Unu pebpo HasbiBaroTes ...
OTBeT: KOHPOPMHbLIMU UITN COrNacoBaHHbIMU
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3. HasoBuTe ocHOBHbIE (hOPMbI 3NIEMEHTOB AN MOCTPOEHMUS CETKM B ABYMEPHOI 06nacTu
OTBeT: TPeYrosnbHUK, YeTbIPEXYrofbHUK

4. HasoBuTe OCHOBHbIE (DOPMbI ArIEMEHTA A5 NOCTPOEHUSI CETKN B TPEXMEPHOM 06nactu
OTBeT: rekcasagp, TeTpasaap, npusma

Bonpocsi ¢ eapuaHmamu omeemos

Kputepuii oueHmBaHus | Lkana oueHok

BepHbiln oTBET 1 6ann

HeBepHbIi oTBET 0 6annos

BOI'IpOCbI C KpamkKum meKcmoebIM omeeimom

Kputepuii oLeHmBaHus Lllkana oueHok

JomxeH 6bITb ChOPMYNMPOBaH OTBET U3 yKa3aHHbIX 2 6anna
BapuaHToB (OAMH UMW HECKONbKO) UMW aHarnorMyHble no
CYTW OTBETbI C anbTepHaTUBHLIMU TEPMUHAMM U Onpe-
AenexHvsamu

HeBepHbIli oTBET 0 6annos




